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Abbreviations and Acronyms

AASHTO American Association of State Highway and Transportation Officials

ATR Automatic traffic recorder

D Control Delay

EB Eastbound

NB Northbound

SB Southbound

WB Westbound

HCM Highway Capacity Manual, Published by the National Academies,
Transportation Research Board

ISD Intersection sight distance

ITE Institute of Transportation Engineers

L Left (lane)
Right (lane)

T Through (lane)

T/R Through/right (lane)

LOS Level-of-service

PHF Peak hour factor

SSD Stopping sight distance

T™MC Turning movement count

TRB Transportation Research Board

TSA Transportation study area

TWSC Two-way stop-controlled intersection

v/c Volume to capacity ratio
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1. EXECUTIVE SUMMARY

The Sudbury Station Comprehensive Permit 40B Project (“Proposed Project”) is a residential
rental project submitted to the Sudbury Zoning Board of Appeals by Sudbury Station, LLC
(“Applicant”). Professional Services Corporation, PC (PSC) was engaged by the Town of Sudbury
to prepare this Transportation Impact Assessment (TIA) addressing the impacts of two
alternatives, the 30-Unit Approved Townhouse Project Alternative (“Approved Townhouse
Project”) and the 250-unit Submitted Project Alternative (“Submitted Project”).

The “Approved Townhouse Project” is a 30 unit rental project approved by the Sudbury Zoning
Board of Appeals that is served by a single two-lane, two-way primary access drive that
intersects with Hudson Road east of Peakham Road.

The “Submitted Project” is a 250 unit rental project that includes 36 townhouses and 214 units
in mid-rise buildings that is served by two entrances, one on Hudson Road and one connecting
to Concord Road using a newly constructed Peter’s Way.

The traffic impacts of the Sudbury Station Comprehensive Permit (40B) were previously
evaluated in the “Traffic Impact and Access Study, The Village at Sudbury Station 40B
Development, Hudson Road, Sudbury, Massachusetts, Prepared for Sudbury Station, LLC,
December 2015” prepared by MDM Transportation Consultants, Inc. (“Submitted TIAS”). This
TIA differs significantly from the “Submitted TIAS” because it uses updated traffic data,
technical references, capacity analysis methodology, and trip generation data.

The Transportation Study Area (TSA) for this TIA includes the signalized Hudson Road/Concord
Road/Old Sudbury Road Intersection, the unsignalized Peckham Road/Hudson Road
Intersection, the unsignalized Concord Road/Candy Hill Road Intersection and the two proposed
unsignalized intersections serving as project entrances.

New automatic traffic recorder (ATR) counts and manual turning movement counts at the TSA
intersections were obtained on Thursday, May 24, 2018 and represent midweek conditions.

The “Approved Townhouse Project” will generate 280 vehicle trips (140 entering, 140 exiting)
per 24 hours with 24 vehicle trips (6 entering, 18 exiting) in the weekday AM peak hour and 28
trips (18 entering, 10 exiting) in the weekday PM peak hour. The “Submitted Project” will
generate 1492 vehicle trips (715 entering, 714 exiting) per 24 hours with 92 vehicle trips (23
entering, 69 exiting) in the weekday AM peak hour and 28 trips (18 entering, 10 exiting) in the
weekday PM peak hour. In comparison to the “Approved Townhouse Project”, the “Submitted
Project” will generate 511% of the trips generated by the “Approved Townhouse Project” per
day, 383% in the weekday AM peak hour and 418% in the weekday PM peak hour.
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The Concord Road/Candy Hill Road Intersection operates at unacceptable levels-of-service. It
operates at capacity, level-of-service E (LOS E) with the 2018 Existing traffic volumes in the AM
peak hour and with excessive delay (LOS F) during the PM peak hour. With the 2025 No-Build,
the “Approved Townhouse Project” 2025 Build, and the “Submitted Project” 2025 Build traffic
volumes, delay and volume to capacity ratios (v/c) increase from the 2018 Existing to the 2025
No-Build to the 2025 Build traffic volumes with the worst delays and v/c and being those
calculated for the “Submitted Project” 2025 Build traffic volumes.

The Peckham Road/Hudson Road Intersection operates with very poor levels-of-service and
extreme delays and extreme queues on Peakham Road northbound. Delay and volume to
capacity ratios (v/c) increase from the 2018 Existing to the 2025 No-Build to the 2025 Build
traffic volumes with the worst delays and v/c ratios and being those calculated for the
“Submitted Project” 2025 Build traffic volumes.

The Concord Road/Candy Hill Road Intersection operates at LOS C based on the eastbound
Candy Hill Road approach with both the AM and PM 2018 Existing traffic volumes. The
intersection operates at LOS D with the AM and PM 2025 No-Build and the AM and PM 2025
Build traffic volumes.

The Primary Site Drive/Hudson Road Intersection operates with unacceptable delays (LOS F)
with the 2025 Build traffic volumes with the highest v/c and longest delay with the “Submitted
Project” 2025 Build traffic volumes.

The Peter’s Way and Concord Road Intersection is only constructed with the “Submitted
Project.” With the 2025 Build volumes, it operates at level-of-service C with the AM peak hour
traffic volumes and level-of-service B with the PM peak hour traffic volumes.

For many of the approach lanes at the intersections in the Traffic Study Area with the 2018
Existing, the 2025 No-Build, and the 2025 Build traffic volumes, the volumes exceed capacity
and queue length cannot accurately be modeled using the Highway Capacity Manual methods
and actual queues may be longer. This applies to 6 of the 7 approach lanes at the Hudson
Road/Concord Road/Old Sudbury Road Intersection as well as to the northbound approach lane
at the Peakham Road/Hudson Road Intersection. Therefore the analysis presented herein may
understate actual queue lengths.

At the Hudson Road/Concord Road/Old Sudbury Road Intersection, 95t percentile PM queues
(2025 No-Build/Build) exceed the available storage length of 325 ft. for the eastbound left turn
lane and the 50" and 95" percentile AM and PM queues exceed the available storage length of
750 ft. for the eastbound through lane for certain peak hour volumes. When the eastbound
through queues exceed 750 feet, which commonly occurs, the queues block traffic from
entering the Peakham Road/Hudson Road Intersection. The 95 percentile PM queues (2025
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No-Build/Build) for the westbound through/right lane commonly exceed 1,000 ft. The 50*" and
95% percentile queues exceed the available storage length of 375 ft. for the northbound left
turn lane for certain peak hour volumes.

For the southbound approach to the Hudson Road/Concord Road/Old Sudbury Road
Intersection, queues longer than 1,350 ft. will block the proposed Peter’s Way and Concord
Road Intersection. For the southbound approach volume exceeds capacity for all analyzed
volumes (except 2018 Existing AM 50t percentile) and queue length cannot accurately be
modeled. Observation of actual southbound queues show that Peter’s Way is blocked by
southbound queues for the entire 2 hours between 4:00 and 6:00 PM except for 5 minutes.

At the Peakham Road/Hudson Road Intersection, the northbound approach is severely over
capacity and queues are excessive. With the 2018 Existing volumes, the AM peak hour 95th
percentile queues range from 985 ft. AM to 610 ft. PM. With the “Submitted Project” 2025
Build volumes, queues range from 1,340 ft. AM to 827 ft. PM

Safety concerns regarding the segment of Concord Road at the Primary Site Drive/Hudson Road
Intersection and Concord Road/Candy Hill Road Intersection led the Zoning Board of Appeals to
preclude use of Peter’s Way as a project entrance. In fact, a vehicle crash resulting in a fatality
was reported at the Concord Road/Candy Hill Road Intersection in 2016.

Maintaining a minimum safe separation distance between the centerlines of intersections is a
key to satisfy operational and safety concern. Based on the 85 percentile travel speed of
vehicles on Concord Road, the Peters Way and Candy Hill Road intersection should be
separated by a minimum of 267 feet whereas they are separated by approximately 120 ft.
Therefore drivers must simultaneously process conflicts at the Candy Hill Road intersection and
the Peters Way Extension intersection. The close spacing of these intersections increases the
complexity of driver decisions and compromises safety.

Vehicle queues at the Hudson Road/Concord Road/Old Sudbury Road Intersection regularly
extend north on Concord Road through the Peter’'s Way and Candy Hill Road intersections.
Queued vehicles restrict sight distance for vehicles exiting the site and for drivers looking
toward these exiting vehicles from Concord Road. These sight distance limitations compromise
safety and may cause vehicle crashes.

Locating a principal project entrance diagonally opposite Candy Hill Road results in trips
generated by the “Submitted Project” using the Candy Hill Road, Plympton Road, and Water
Row alternative route (“Alternative Route”) to access points on Route 27 east of Water Row.
The roads along the “Alternative Route” are low speed rural country roads unsuited to
accommodate though traffic. Candy Hill Road and Plympton Road in particular have segments
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where pavement widths are so narrow that it is necessary for opposing vehicles to slow, stop,
and even pull off the pavement in order to pass.

The Primary Site Drive/Hudson Road Intersection is also impacted by queued vehicles that
restrict sight distance and potentially increase vehicle crashes.

Cut-through traffic is a major concern. Given the delays experienced at the Hudson
Road/Concord Road/Old Sudbury Road Intersection during peak traffic hours, it is quicker to cut
through the site than to use Concord Road and Hudson Road for north-eastbound and south-
westbound trips. The on-site drives are ill suited to accommodate through traffic and no
resolution of this problem was reached during the Zoning Board of Appeals hearing process.

Eliminating the need to construct the Peter’s Way and Concord Road Intersection and
elimination of this intersection is in itself a key measure to minimize and mitigate traffic
impacts for this alternative. The key concerns of sight distance restrictions by queued vehicles,
the close spacing of the Peter’s Way and Candy Hill Road Intersections, and generating traffic
on Candy Hill Road, Plympton Road, and Water Row are resolved by elimination of this
intersection.

In addition, the reduced trip generation with the “Approved Townhouse Project” is highly
effective in minimizing and mitigating traffic impacts at all intersection locations in the
Transportation Study Area.

Traffic Impact mitigation proposed by the “Applicant” for the “Submitted Project” is limited to
installation of a flashing warning beacon at the Peckham Road/Hudson Road Intersection. No
measures are proposed to minimize or mitigate impacts associated with use of Peter’s Way and
Concord Road Intersection as a major entrance. No measures are proposed to minimize or
mitigate construction phase traffic impacts and no measures are offered to minimize or
mitigate permanent traffic impacts by an effective Transportation Demand Management Plan.

Professional Services Corporation, PC Page 4 September 2018



Transportation Impact Assessment

' Development Alternatives for Sudbury Station
Comprehensive Permit (40B) Project
Sudbury, Massachusetts

2. INTRODUCTION

2.1. PROJECT DESCRIPTION

The Sudbury Station Comprehensive Permit 40B Project (“Proposed Project”) is a residential
rental project submitted to the Sudbury Zoning Board of Appeals by Sudbury Station, LLC
(“Applicant”). The “Proposed Project” is located on an approximately 13.4 acre portion of a
larger tract of land, the remainder of which is restricted from development. The “Proposed
Project” is located northwest of the Concord Road and Old Sudbury Road/Hudson Road
Intersection to the west of the Town Cemetery in Sudbury’s Historic District. Professional
Services Corporation, PC (PSC) was engaged by the Town of Sudbury to prepare this
Transportation Impact Assessment (TIA) addressing the impacts of two alternatives, the 30-Unit
Approved Townhouse Project Alternative (“Approved Townhouse Project”) and the 250-unit
Submitted Project Alternative (“Submitted Project”).

The “Approved Townhouse Project” is a 30 unit rental project approved by the Sudbury Zoning
Board of Appeals by Decision dated September 20, 2016 (“Decision”). As required by the
“Decision,” the development is served by a single two-lane, two-way primary access drive that
intersects with Hudson Road east of Peakham Road. Each townhouse would have a garage
parking space and a driveway parking space. Visitor parking would be available along the
primary access drive.

The “Submitted Project” is a 250 unit rental project that includes 36 townhouses and 214 units
in mid-rise buildings as well as a clubhouse for project residents. The project is served by two
entrances, one on Hudson Road and one connecting to Concord Road via a newly constructed
Peter’s Way.

2.2. LOCUS

As shown in Figure 2.2-1, the “Proposed Project” is located in Sudbury, Massachusetts north of
Hudson Road and west of Concord Road.

1 Site Plans dated January 25, 2016 and last revised July 14, 2016 prepared by Sullivan, Connors & Associates
containing 9 sheets plus a stormwater design sheet.
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Sudbury Station
Project Area

Source: Sudbury, MA Maps Online

Locus: Figure 2.2-1
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2.3. PRIOR TRAFFIC IMPACT AND ACCESS STUDY

The traffic impacts of the Sudbury Station Comprehensive Permit (40B) were previously
evaluated in the “Traffic Impact and Access Study, The Village at Sudbury Station 40B
Development, Hudson Road, Sudbury, Massachusetts, Prepared for Sudbury Station, LLC,
December 2015” prepared by MDM Transportation Consultants, Inc. (“Submitted TIAS”), that
was submitted to the Sudbury Zoning Board of Appeals as part of the Comprehensive Permit
Application. This TIAS evaluated the 250 unit “Submitted Project” only. It did not evaluate the
“Approved Townhouse Project”. This TIA evaluates the impacts of both the “Approved
Townhouse Project” and the “Submitted Project”.

Approximately three and one half years have passed since the traffic counts were taken for the
“Submitted TIAS” (December 2014 vs May 2018) and traffic volumes change and commonly
increase over time. The “Submitted TIAS” used a 5 year planning horizon and evaluated future
2020 No-Build conditions and 2020 Build Conditions. In accordance with the MassDOT
Transportation Impact Assessment (TIA) Guidelines (March 13, 2014), this TIA uses a 7 year
planning horizon and evaluates future 2025 No-Build and 2025 Build conditions. The
“Submitted TIAS” adjusted the counted traffic volumes to 2020 using a growth factor of 0.5%
per year for 5 years. Based upon analysis of traffic volume changes at representative MassDOT
permanent counting stations, this TIA uses a growth factor of 1.5% per year for 7 years.

Since the “Submitted TIAS”, reconstruction of the Hudson Road/Concord Road/Old Sudbury
Road Intersection has been completed. The new traffic signal system at the Hudson
Road/Concord Road/Old Sudbury Road Intersection provides an exclusive pedestrian phase.
The Highway Capacity Manual (HCM) analysis in the “Submitted TIAS”, did not analyze an
exclusive pedestrian phase.

Since the “Submitted TIAS”, the National Academies, Transportation Research Board (TRB)
published the Highway Capacity Manual, Sixth Edition: A Guide for Multimodal Mobility
Analysis (HCM) used in preparing this TIA. The Institute of Transportation Engineers (ITE) has
published the Institute of Transportation Engineers, Trip Generation Manual, 10th Edition,
September 2017 used in preparing this TIA.

2.4. SITE PLANS

The site plan shown in Figure 2.4-1 was developed by PSC on behalf of the Town of Sudbury to
depict the “Approved Townhouse Project” which complies with all the Conditions of Approval
of the Zoning Board of Appeals’ “Decision” on the Comprehensive Permit.

The “Townhouse Plan” provides for 30 townhouses in buildings that comply with the height and
setback requirements of the Sudbury Zoning Bylaw. In addition to the new townhouse
buildings, the Gilmartin residence on Hudson Road would remain on-site.
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The “Approved Townhouse Plan” is served by a single two-lane, two-way primary access drive
that intersects with Hudson Road east of Peakham Road. The Primary Site Drive and Hudson
Road Intersection accommodates the trips generated by the 30 townhouses with a single
approach lane on the Primary Access Drive. Each townhouse is provided with a garage parking
space and a driveway parking space. Visitor parking is available along the Primary Access Drive.

The “Submitted Plan” shown in Figure 2.4-2 was developed by Sullivan, Connors, and Associates
on behalf of Sudbury Station, LLC and depicts the “Submitted Project.” It was submitted to the
Sudbury Zoning Board of Appeals by the “Applicant” as part of the Comprehensive Permit
Application.

The “Submitted Project” provides five townhouse buildings, 4 buildings with 7 townhouses and
1 building with 8 townhouses. It also provides 5 mid-rise multifamily buildings, 2 buildings with
33 units, 1 building with 44 units and 2 buildings with 52 units. Additionally, the “Submitted
Plan” includes a clubhouse, a wastewater treatment facility, and a maintenance building. For
the “Submitted Plan”, 2 entrances are provided, 1 entrance on Hudson Road nearly opposite
Peakham Road where a new driveway with two approach lanes will be constructed and 1
entrance on Concord Road nearly opposite Candy Hill Road where the currently unconstructed
Peter’s Way will be fully constructed. On-site parking totaling 494 parking spaces is provided
for the “Submitted Project” that includes 256 garage parking spaces (including 10 accessible
parking spaces) and 238 at grade parking spaces (including 14 accessible parking spaces).

3. ANALYTICAL PROCEDURES

This Transportation Impact Assessment was developed in compliance with MassDOT’s
Transportation Impact Assessment (TIA) Guidelines and standard engineering practice. Turning
movement count data was obtained for all study intersections for the weekday morning and
evening peak hours on a “typical” Thursday when school was in session. Automatic Traffic
Recorder count data with vehicle classifications and speeds was obtained on the same
Thursday. Signalized intersection capacity analysis and two-way stop controlled intersection
capacity analyses were analyzed using Synchro plus Sim Traffic 10 (10.2.2.0.45) by Trafficware.
MassDOT permanent counting statin data was used to analyze seasonal adjustment
requirements. Trip generation was forecast using Institute of Transportation Engineers, Trip
Generation Manual, 10th Edition, September 2017 © 2017. Origins and destination of vehicle
trips is based on US Census Journey to Work data and traffic assignment is based on
minimization of travel time.
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4. TRANSPORTATION STUDY AREA

The Transportation Study Area (TSA) includes intersections in proximity to the Project Site most
directly impacted by trips generated by the “Proposed Project” as follows:

— Hudson Road/Concord Road/Old Sudbury Road Intersection

— Peakham Road/Hudson Road Intersection

— Concord Road/Candy Hill Road Intersection

— Hudson Road/Primary Site Drive Intersection

— Peter’s Way/Concord Road Intersection

5. EXISTING CONDITIONS ASSESSMENT

5.1. ROADWAY NETWORK

5.1.1. ROADWAY SEGMENTS

Old Sudbury Road and Hudson Road are east-west oriented segments of Route 27 and are in
local jurisdiction. Route 27 is a two-way two-lane roadway. The roadway serves the Noyes
School, and retail, and residential land uses.

Concord Road is a north-south oriented roadway in local jurisdiction. Concord Road is a two-
way two-lane roadway extending north and south of Route 27. The roadway serves an
entrance to the Town Hall complex, retail, and residential land uses.

Peakham Road is a north-south oriented roadway in local jurisdiction. Peakham Road Concord
Road is a two-way two-lane roadway. The roadway serves retail and residential land uses.

Candy Hill Road/Plympton Road/Water Row is a route running easterly, south westerly, and
southerly connecting Concord Road with Old Sudbury Road (Route 27). These roadways are
nominally two-way, two-lane roadways; however, segments of Candy Hill Road and Plympton
Road are narrow and passenger vehicles must slow, stop, or pull off the pavement in order to
pass. These restrictions would be even more severe for trucks.

5.1.2. INTERSECTIONS

The Hudson Road/Concord Road/Old Sudbury Road Intersection is a four-way intersection
operating under signal control and is under Town jurisdiction. In addition to the four
intersection legs, there is a turning roadway connecting Old Sudbury Road with Concord Road
north of Route 27. This two-lane, two-way turning roadway serves an entrance to the
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Town Hall complex and allows southbound left turning vehicles and westbound right turning
vehicles to bypass the center of the intersection. The intersection was recently reconstructed
to improve operations and safety. The eastbound Hudson Road approach has an exclusive left
turn lane, a through lane and a channelized turning roadway for right turns. The westbound
Old Sudbury Road approach has a left turn lane and a through/right lane although right turns
are negligible due to the availability of the turning roadway. The southbound approach on
Concord Road has a single lane approach. Left turns are negligible to due to the availability of
the turning roadway. The northbound approach on Concord Road has a left turn lane and a
through/right lane. There are crosswalks on the south side of Route 27 across Concord Street
and on the east side of Concord Road across Old Sudbury Road. Signal timing was observed to
operate based on recommended signal timing provided by the Town’s consultant.

The Peakham Road/Hudson Road Intersection is a four way stop controlled intersection whose
southbound approach is the private Ti-Sales industrial driveway. All legs have single lane
approaches. The northbound approach on Peakham Road and the southbound approach on
the Ti-Sales driveway operate under stop control. There is a crosswalk on the south side of
Hudson Road across Peakham Road.

The Concord Road/Candy Hill Road Intersection is a two-way stop controlled intersection with
single lanes on all approaches. The eastbound approach on Candy Hill Road operates under
stop control. There is a crosswalk south of Candy Hill Road across Concord Road serving the
walkway from the Town Hall complex.

5.2. PEDESTRIAN FACILITIES

Pedestrian facilities are limited and discontinuous within the TSA. Sidewalks along Route 27
extend approximately 600 ft. east of Concord Road on Old Sudbury Road. Between Peakham
Road and Concord Road, there is an approximately 800 ft. long pedestrian path on a separate
alignment south of Hudson Road. A sidewalk continues on Hudson Road west of Peakham
Road.

There are short segments of sidewalk on Peakham Road and on Concord Road south of Route
27 while the remainder of these roadways do not have pedestrian facilities. On Concord Road
north of Route 27, there is walkway on a separate alignment along the east side of Concord
Road between the town complex and Candy Hill Road while there are no sidewalks on the
remaining segments of Concord Road in the TSA. There are no sidewalks along Candy Hill Road,
Plympton Road, or Water Row.
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5.3. PUBLIC TRANSPORTATION

5.3.1. COMMUTER RAIL

The Town of Sudbury is served by the MBTA Fitchburg commuter rail line. The nearest
commuter rail station is Lincoln which is 5.7 miles from the project site and provides 161
parking spaces available for a daily fee. Lincoln is in fare zone 4 and is serviced by 17 inbound
and 17 outbound trains per day. Future residents off the project area are expected to use
Concord Road and either Route 126 or Route 117 to reach the Lincoln commuter rail station.
Future project residents would not be expected to use the Worcester-Framingham commuter
rail line as the nearest stations on the Worcester Framingham commuter rail line, Framingham,
Natick, and West Natick are approximately 9 or more miles distant.

5.3.2. CONNECTIVITY

Residents primarily use private automobile or carpool modes to travel between the TSA and the
MBTA commuter rail.

5.4. VEHICLE TRAFFIC VOLUMES

PSC had automatic traffic recorders placed on Hudson Road east of Peakham Road, on Old
Sudbury Road east of Concord Road and on Concord Road south of Candy Hill Road on
Thursday, May 24, 2018. PSC had manual turning movement counts taken at the Hudson
Road/Concord Road/Old Sudbury Road intersection, at the Peakham Road/Hudson Road
intersection, and at the Concord Road/Candy Hill Road intersection from 7:00 AM to 9:00 AM
and from 4:00 PM to 6:00 PM on Thursday, May 24, 2018.

Average Daily Traffic Volumes: Table 5.4-1

Hudson Road 11,487 eastbound
21,869
east of Peakham Road 10,382 westbound
Old Sudbury Road 6,466 eastbound
12,800
east of Concord Road 6,334 westbound
Concord Road 6,049 northbound
12,015
south of Peter’s Way 5,966 southbound
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Twenty Four Hour Traffic Volumes. On Hudson Road east of Peakham Road, the 24 hour volume
was counted as 21,869 (52.5% eastbound, 47.5% westbound) of which 0.6% were busses and
4.2% were trucks (vehicles with 6 or more wheels). The bidirectional morning peak hour
volume 1,362 (K=0.06) occurred for the hour beginning at 6:15 AM and the bidirectional
evening peak hour volume 1,703 (K=0.08) occurred for the hour beginning at 4:00 PM.

Volumes are heavier (69%) eastbound before noon and are heavier (57%) westbound after
noon. The 50" percentile speed eastbound was 21 miles per hour (mph) and the 85t
percentile speed was 31 mph. The 50" percentile speed westbound was 27 miles per hour
(mph) and the 85 percentile speed was 32 mph.

On Old Sudbury Road east of Concord Road, the 24 hour volume was counted as 12,800 (50.5%
eastbound, 49.5% westbound) of which 0.5% were busses and 4.3% were trucks (vehicles with
6 or more wheels). The bidirectional morning peak hour volume 1,088 (K=0.09) occurred for
the hour beginning at 7:00 AM and the bidirectional evening peak hour volume 933 (K=0.07)
occurred for the hour beginning at 4:00 PM. Volumes are heavier (68%) eastbound before
noon and are heavier (65%) westbound after noon. The 50" percentile speed eastbound was
30 miles per hour (mph) and the 85™ percentile speed was 35 mph. The 50" percentile speed
westbound was 26 miles per hour (mph) and the 85 percentile speed was 33 mph.

On Concord Road south of Peter’s Way, the 24 hour volume was counted as 12,015 (50.3%
northbound, 49.7% southbound) of which 1.2% were busses and 3.6% were trucks (vehicles
with 6 or more wheels). The bidirectional morning peak hour volume 1,077 (K=0.09) occurred
for the hour beginning at 9:00 AM and the bidirectional evening peak hour volume 963 (K=0.08)
occurred for the hour beginning at 4:45 PM. Volumes are heavier (57%) northbound before
noon and are heavier (54%) southbound after noon. The 50t percentile speed northbound was
33 miles per hour (mph) and the 85™ percentile speed was 37 mph. The 50t percentile speed
southbound was 29 miles per hour (mph) and the 85 percentile speed was 35 mph.

The 2018 Existing Morning Peak Hour Traffic Volumes and the Existing Evening Peak Hour
Traffic Volumes based upon the May 24™ manual turning movement counts are shown in
Figures 5.4-1 and 2.4-2.

PSC evaluated Average Daily Traffic (ADT) data available through the MassDOT Transportation
Data Management System at locations representative of traffic conditions in Sudbury. During

Professional Services Corporation, PC Page 14 September 2018



Comprehensive Permit (40B) Project
Sudbury, Massachusetts

Transportation Impact Assessment
| g(‘ Development Alternatives for Sudbury Station

Ti Sales Dr

w2
Hudson Rd PRt Hudson Rd Old Sudbury Rd
2

47 %o
632> ||

|
Il

Peakham Rd

2018 Existing Weekday AM Peak Hour Traffic Volumes: Figure 5.4-1

Professional Services Corporation, PC Page 15 September 2018



Transportation Impact Assessment
' Development Alternatives for Sudbury Station
Comprehensive Permit (40B) Project

Sudbury, Massachusetts

Ti Sales Dr

3
Hudson Rd f?‘ﬁ; ;19?51 Old Sudbury Rd

2018 Existing Weekday PM Peak Hour Traffic Volumes: Figure 5.4-2

Professional Services Corporation, PC Page 16 September 2018



DA(

Transportation Impact Assessment

Development Alternatives for Sudbury Station

Comprehensive Permit (40B) Project
Sudbury, Massachusetts

2017, ADT volumes for the month of May were higher than the Average Annual Daily Traffic
(AADT) volume at all stations. To be conservative, the counted volumes were not decreased.

5.5. SAFETY ANALYSIS

As shown in Table 5.5-1, the calculated vehicle crash rates for the most recent 5-year period
available, 2012 through 2016, at the Hudson Road/Concord Road/Old Sudbury Road
Intersection, Peakham Road/Hudson Road Intersection, and Concord Road/Candy Hill Road
Intersection are comparable to but just below the statewide crash rates for signalized and
unsignalized intersection respectively.

Vehicle Crash Data for the Years 2012 through 2016: Table 5.5-1

Crash Rate
Statewide Average Crash Rate
District 3 Average Crash Rate
Crashes
2012
2013
2014
2015
2016
Total
Type
Angle
Rear End
Head On
Sideswipe Same Direction
Sideswipe Opposite
Single Vehicle
Other
Category
Property Damage
Personal Injury
Fatality

Professional Services Corporation, PC

Hudson Rd./
Concord Rd./
Old Sudbury Rd.
Intersection

Peakham Rd./
Hudson Rd.
Intersection

Concord Rd./
Candy Hill Rd.
Intersection

Signalized Unsignalized Unsignalized
0.68 0.34 0.48
0.78 0.57 0.57
0.89 0.61 0.61

5 4 3
6 2 3
7 4 2
11 2 2
8 3 1
37 15 11
9 6 4
16 4 5
2 2 1
3 0 -
5 1 -
2 2 1
33 9 9
4 6 1
0 0 1
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Weather
Dry 29 10 7
Wet 7 3 1
Snow 1 2 1
Other - - 2
Time of Day
7:00 to 9:00 AM 9 5 1
4:00 to 6:00 PM 5 5 3
Balance of Day 23 5 7

5.6. OPERATIONS ANALYSIS

Intersection operations are described in terms of level-of-service which range from Ato F. The
level-of-service criteria for unsignalized intersections are different than those for a signalized
intersection. The primary reason is that drivers expect different levels of performance at
signalized and unsignalized intersections.

Level of service for signalized intersections is defined in terms of control delay for the total
intersection. LOS criteria for traffic signals are stated in term of the average control delay per
vehicle. Levels-of-service range from A to F and are defined to represent reasonable ranges in
control delay as follows:

Level-of-service Criteria for Signalized Intersections: Table 5.6-1

Level-of-Service Control Delay per Vehicle
(sec./vehicle)

<10
>10to 20
>20to 35
>35to 55
>55to 80

>80

mTmMmoO N W >

Level of service (LOS) for an unsignalized two-way stop-controlled intersection (TWSC)
intersection is determined by the computed or measured control delay and is defined for each
minor movement. LOS is not defined for the intersection as a whole. LOS criteria for
unsignalized TWSC intersections are as follows:

Professional Services Corporation, PC Page 18 September 2018



Transportation Impact Assessment
' Development Alternatives for Sudbury Station
Comprehensive Permit (40B) Project

Sudbury, Massachusetts

Level-of-Service Criteria for Two-Way Stop Controlled Intersections: Table 5.6-2

Level-of-service Average Control Delay
(sec./vehicle)

<10
>10to 15
>15t0 25
>251to0 35
>35to 50

>50

Mmoo @ >

As shown in Table 6.5-1 with the 2018 Existing Traffic Volumes, the signalized Hudson
Road/Concord Road/Old Sudbury Road Intersection operates at capacity for the overall
intersection during the weekday AM peak hour (v/c = 1.14, LOS E, D=74 sec.).? The intersection
is characterized by unacceptable delays for the overall intersection during the weekday PM
peak hour (v/c = 1.04, LOS F, D=96 sec.).

As shown in Table 6.5-3 with the 2018 Existing Traffic Volumes, the unsignalized Peckham
Road/Hudson Road Intersection operates with unacceptable delays based on the minor
approach (Peakham Road northbound) during the weekday AM peak hour (v/c =3.57, LOS F,
D=51287 sec.). The intersection also operates with unacceptable delays based on the minor
approach during the weekday PM peak hour (v/c =9.91, LOS F, D=4300 sec.).

The unsignalized Concord Road/Candy Hill Road Intersection operates at level-of-service C
based on the minor approach (Candy Hill Road eastbound) during the weekday AM peak hour
(v/c=0.145, LOS C, D=22 sec.). The intersection also operates with unacceptable delays based
on the minor approach during the weekday PM peak hour (v/c =0.117, LOS C, D=18 sec.).

5.7. QUEUE LENGTH ANALYSIS

Vehicle queues with the 2018 Existing AM and PM peak hour volumes are shown in Table6.6-1.

With the 2018 Existing peak hour volumes, the 50™" percentile AM peak hour volumes exceed
capacity for the eastbound through lane and the northbound left lane and the 50t percentile
PM peak hour volumes exceed capacity for the westbound through/right lane and the
southbound approach and the queue is theoretically infinite The AM 95 percentile AM peak
hour volumes exceed capacity for the eastbound through lane and the northbound left turn
and through/right lanes and the PM peak hour volumes exceeds capacity for the eastbound left
and through lanes, the westbound through/right lane, the northbound left lane and the
southbound approach and the queue may be longer than calculated. For both the 50t

Zy/cis the volume to capacity ratio, LOS is the level-of-service, D is the control delay
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percentile and the 95™ percentile peak hour volumes, the actual queues may be longer than
shown in Table 6.6-1.

The eastbound approach to the Hudson Road/Concord Road/Old Sudbury Road Intersection has
a left-turn lane, 1 through lane, and a channelized free-right lane. The available storage for the
through lane is limited by the separation to the Peckham Road/Hudson Road Intersection to the
west. Queues longer than 750 feet will block the Peckham Road/Hudson Road Intersection.

With the 2018 Existing peak hour volumes, the 50t percentile AM peak hour queue just
reaches 750 ft. The 95 percentile through lane queue is 1,293 ft. during the AM peak hour
and 916 ft. during the PM peak hour which causes blockage of the Peckham Road/Hudson Road
Intersection preventing vehicles from entering the intersection.

With the 2018 Existing peak hour volumes, the 375 ft. of available storage for the northbound
left lane is not sufficient to accommodate the 95 percentile queues of 434 ft. with the AM
peak hour peak hour volume and 607 ft. with the peak hour peak hour volume.

6. FUTURE CONDITIONS ASSESSMENT

6.1. GENERAL BACKGROUND GROWTH

Average Daily Traffic data available through the MassDOT Transportation Data Management
System at locations representative of background growth in Sudbury were analyzed. During the
most recent 5-year period available, 2013 to 2017, traffic volumes increased at approximately
1%% per year. Based on an annual growth rate of 1%:%, between 2018 and 2025, we forecast
that an 11% total increase in background growth will occur.

6.2. IN-PROCESS DEVELOPMENT

The Bruce Freeman Rail Trail (BFRT) is in development and will ultimately connect Lowell with
Framingham. The BFRT will occupy the railroad right-of-way abutting the Project Site to the
West. Upon completion, the BFRT will add bicycle and pedestrian trips to the Peckham
Road/Hudson Road Intersection and the segment of Hudson Road where the Primary Access
Drive will intersect with Hudson Street. This will further complicate a location where numerous
vehicular, bicycle, and pedestrian conflicts exist in an area where numerous commercial
driveways, the Primary Access Drive, and Peckham Road intersect with Hudson Road.

PSC consulted with the Sudbury Planning and Community Development Department and there
are no in-process projects in addition to the BFRT which will affect traffic conditions within the
Transportation Study Area.
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6.3. 2025 NO-BUILD TRAFFIC VOLUMES

The 2025 No-Build Morning Peak Hour Traffic Volumes and the 2025 No-Build Evening Peak Hour
Traffic Volumes are shown in Figures 6.3-1 and 6.3-2. The 2025 No-Build Traffic Volumes are
based upon the May 24™ manual turning movement counts and an annual growth factor of 1%%.

6.4. 2025 BUILD TRAFFIC VOLUMES

The 2025 Build Traffic Volumes are based on the 2025 No-Build Traffic Volumes and the trips
generated by the “Proposed Project.” Trip Generation was forecast using the Institute of
Transportation Engineers’ Trip Generation Manual (ITE Trip Generation Manual)3.

US Census of Population, Journey to Work data was used to determine the origins and
destinations of peak hour trips generated by the “Proposed Project.” Traffic assignments are
based on minimization of travel time using GPS software. However, when an origin or
destination can be reached by alternative routes that differ in distance by less than % mile or in
travel time by less than 1 minutes, assignments are split between the available alternative
routes. Based upon this evaluation, 46% of peak hour trips have origins or destinations to the
east of the Transportation Study Area. Some 16% of peak hour trips have origins or
destinations to the north and 20% have origins or destination to the south of the TSA and these
trips are assigned to Concord Road. Additionally, 7% of trips have origins and destinations to
the southwest of the TSA and are assigned to Peckham Road and 11 % have origins or
destinations to the west of the TSA and are assigned to Hudson Road. Trips generated by the
“Proposed Project” are assigned to specific roadways using the percentages shown in Figure
6.4-1.

During periods of minimal traffic, trips generated by the “Proposed Project” are assigned to
Hudson Road and Old Sudbury Road. During both the weekday morning peak hour and the
weekday evening peak hour and extending to other non-peak times of the day, trips assigned to
Route 27 experience significant delays due to delay at the Hudson Road/Concord Road/Old
Sudbury Road Intersection. Maximum delays are experienced by eastbound traffic during
morning peak times and by westbound drivers during evening peak times. The delay is
sufficient for drivers to seek alternate routes.

The Candy Hill Road, Plympton Road, and Water Row corridor provides a viable alternate route
to avoid the Hudson Road/Concord Road/Old Sudbury Road Intersection. Eastbound trips
would be attracted to the Candy Hill Road, Plympton Road, and Water Row route during

3 Institute of Transportation Engineers, Trip Generation Manual, 10th Edition, September 2017 © 2017
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2025 No-Build Weekday AM Peak Hour Traffic Volumes: Figure 6.3-1
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morning peak periods and westbound trips would be attracted to the Candy Hill Road,
Plympton Road, and Water Row route during morning peak periods. This alternate route would
involve use of the Peter’s Way and Concord Road Intersection and thus would be most
attractive for residents residing in the northerly portions of the Project Site. For trips using the
Primary Site

Drive/Hudson Road Intersection, the Candy Hill Road, Plympton Road, and Water Row is not
viable because it is still necessary to pass through the Hudson Road/Concord Road/Old Sudbury
Road Intersection for both eastbound and westbound trips. Thus the traffic impacts to Candy
Hill Road, Plympton Road, and Water Row would occur only with the “Submitted Project” and
not with the “Approved Townhouse Project.”

On June 7, 2018, PSC staff completed timed travel runs between the Sudbury Station site and
the Wayland Country Club located to the east on Route 27. Travel runs using Old Sudbury Road
and Hudson Road terminated at the Primary Site Drive/Hudson Road Intersection. Travel runs
using Candy Hill Road, Plympton Road, and Water Row terminated at the Peter’s Way and
Concord Road Intersection. Both drivers used “car following” where possible or otherwise
complied with posted speed and speed appropriate for road conditions. As shown in Appendix
6, travel times for eastbound (peak direction) trips in the morning peak period using the two
alternative routes differed by 5 seconds, i.e. 5 minutes and 1 second vs. 5 minutes and 6
seconds. Travel times for westbound (peak direction) trips in the evening peak period using the
two alternative routes differed by 10 seconds, i.e. 5 minutes and 7 seconds vs. 5 minutes and
17 seconds. With the “Submitted Project,” residents in the southerly portion of the Project Site
would likely use the Route 27 corridor and residents in the northerly portion of the Project Site
would likely use the Candy Hill Road, Plympton Road, and Water Row corridor for trips in the
peak direction of traffic flow.

To reflect this condition, during the weekday AM peak hour 18 percent of eastbound trips were
assigned to the Candy Hill Road, Plympton Road, and Water Row corridor and 28% were
assigned to the Route 27 corridor. All weekday AM peak hour westbound trips continued to be
assigned to the Route 27 corridor. In the weekday PM peak hour 18 percent of westbound trips
were assigned to the Candy Hill Road, Plympton Road, and Water Row corridor and 28% were
assigned to the Route 27 corridor. All weekday PM peak hour eastbound trips continued to be
assigned to the Route 27 corridor.

Adding traffic volumes from the “Proposed Project” to the Candy Hill Road, Plympton Road, and
Water Row corridor gives rise to safety concerns as the pavement on these roads is so narrow
that passenger vehicles must slow, stop, or pull off the pavement in order to pass. These
restrictions would be even more severe for trucks. These roads can only accommodate vehicles
at low speed and peak period through commuter traffic would tend to travel at higher speeds.
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6.4.1. “APPROVED TOWNHOUSE PROJECT” 2025 BUILD TRAFFIC VOLUMES

The “Approved Townhouse Project” provides 30 townhouses in 6 duplex buildings and 6 triplex
buildings. As used in the current editions of the ITE Trip Generation Manual, multifamily
housing includes townhouses located within the same building with at least three other
dwelling units. Therefore trips generated by the units in duplex buildings are forecast using the
Single-Family Detached Housing (ITE Land Use: 210) category. As used in the ITE Trip
Generation Manual, low-rise multifamily housing includes townhouses located within the same
building with at least three other dwelling units that have one or two levels (floors). Trips
generated by the units in triplex buildings are forecast using the Multifamily Housing (Low-Rise)
(ITE Land Use: 220) category.

As shown in Table 6.4-1, the “Approved Townhouse Project” is forecast to generate 280 vehicle
trips per day (140 entering/140 exiting). The “Approved Townhouse Project” will generate 24
vehicle trips during the Weekday AM Peak Hour (6 entering/18 exiting) and will generate 28
vehicle trips during the Weekday PM Peak Hour (18 entering/10 exiting)

“Approved Townhouse Project” Trip Generation: Table 6.4-1

Vehicle Trip Vehicle Trip Ends Vehicle Trip
Ends for Single- for Multifamily Ends for Total
Family Detached Housing (Low- Project
Housing (210) Rise) (220)

12 Dwelling Units 18 Dwelling Units 30 Dwelling Units

Weekday 24-Hour Total

Enter 74 66 140

Exit 74 66 140

Total 148 132 280
Weekday AM Peak Hour

Enter 4 2 6

Exit 10 8 18

Total 14 10 24
Weekday PM Peak Hour

Enter 9 9 18

Exit 5 5 10

Total 14 14 28

Source: Institute of Transportation Engineers, Trip Generation Manual, 10th Edition,

September 2017 © 2017
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6.4.2. “SUBMITTED PROJECT” 2025 BUILD TRAFFIC VOLUMES

The “Submitted Project” provides 36 townhouses in 5 buildings and 214 flats in 5 mid-rise
multifamily buildings. In accordance with the current edition of the ITE Trip Generation
Manual, trips generated by the townhouses are forecast using the Multifamily Housing (Low-
Rise) (ITE Land Use: 220) category and trips generated by the flats are forecast using the
Multifamily Housing (Mid-Rise) (ITE Land Use: 221) category.

As shown in Table 6.4-2, the “Submitted Project” is forecast to generate 1429 vehicle trips per
day (715 entering/714 exiting). The “Approved Townhouse Project” will generate 92 vehicle
trips during the Weekday AM Peak Hour (23 entering/69 exiting) and will generate 117 vehicle
trips during the Weekday PM Peak Hour (72 entering/45 exiting).

The trip generation forecast provided below is lower than the trip generation forecast provided
in the “Submitted TIAS.”

“Submitted Project” Trip Generation: Table 6.4-2

Vehicle Trip Vehicle Trip Ends Vehicle Trip

Ends for for Multifamily Ends for Total
Multifamily Housing (Mid- Project
Housing (Low- Rise) (221)
Rise) (220)
36 Dwelling 214 Dwelling Units 250 Dwelling Units
Units
Weekday 24-Hour Total
Enter 50% 132 583 715
Exit 50% 132 582 714
Total 264 1165 1429
Weekday AM Peak Hour
Enter 50% 4 19 23
Exit 50% 15 54 69
Total 19 73 92
Weekday PM Peak Hour
Enter 50% 16 56 72
Exit 50% 9 36 45
Total 25 92 117
Source: Institute of Transportation Engineers, Trip Generation Manual, 10th Edition,

September 2017 © 2017
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6.4.3. PLANNED AND FUNDED TRANSPORTATION IMPROVEMENTS

The Town completed reconstruction of the Hudson Road/Concord Road/Old Sudbury Road
Intersection. No other transportation improvement projects are pending within the
Transportation Study Area or directly affecting operations within the TSA.

6.5. 2025 OPERATIONS ANALYSIS

Intersection operations are described in terms of level-of-service which range from Ato F. The
level-of-service criteria for unsignalized intersections are different than those for a signalized
intersection primarily because drivers expect different levels of performance at signalized and
unsignalized intersections.

Level of service for signalized intersections is defined in terms of control delay for the total
intersection. LOS criteria for traffic signals are stated in term of the average control delay per
vehicle. Levels-of-service range from A to F and are defined to represent reasonable ranges in
control delay which are shown in Table 5.6-1.

Level of service for an unsignalized two-way stop-controlled intersection is determined by the
computed or measured control delay and is defined for each minor movement. LOS is not
defined for the intersection as a whole. LOS criteria for unsignalized TWSC intersections are
shown in Table 5.6--2.

As shown in Table 6.5-1 with the 2025 No-Build Traffic Volumes, the signalized Hudson
Road/Concord Road/Old Sudbury Road Intersection operates with unacceptable delays for the
overall intersection during the weekday AM peak hour (v/c = 2.66, LOS F, D=$791 sec.).* The
intersection is also characterized by unacceptable delays for the overall intersection during the
weekday PM peak hour (v/c =1.29, LOS F, D=136 sec.).

As shown in Table 6.5-3 with the 2025 No-Build Traffic Volumes, the unsignalized Peckham
Road/Hudson Road Intersection operates with unacceptable delays based on the minor
approach (Peakham Road northbound) during the weekday AM peak hour (v/c = 2.66, LOS F,
D=5791 sec.). The intersection also operates with unacceptable delays based on the minor
approach during the weekday PM peak hour (v/c =9.91, LOS F, D=4300 sec.).

With the 2025 No-Build Traffic Volumes, the unsignalized Concord Road/Candy Hill Road
Intersection operates at level-of-service D based on the minor approach (Candy Hill Road
eastbound) during the weekday AM peak hour (v/c =0.191, LOS D, D=26 sec.). The intersection
also operates at level-of-service D based on the minor approach during the weekday PM peak
hour (v/c = 0.160, LOS D, D=23 sec.).

4v/c is the volume to capacity ratio, LOS is the level-of-service, D is the control delay
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As shown in Table 6.5-1 with the “Approved Townhouse Project” 2025 Build Traffic Volumes,
the signalized Hudson Road/Concord Road/Old Sudbury Road Intersection operates with
unacceptable delays for the overall intersection during the weekday AM peak hour (v/c = 1.31,
LOS F, D=113 sec.).> The intersection is also characterized by unacceptable delays for the
overall intersection during the weekday PM peak hour (v/c = 1.34, LOS F, D=151 sec.).

“Approved Townhouse Project” Signalized Intersection Operations: Table 6.5-1

2018 Existing

Hudson Road/Concord Road/Old Sudbury Road Intersection

Weekday AM Peak Hour

Approach
Eastbound
Westbound
Northbound
Southbound

Overall Intersection

Weekday PM Peak Hour

Approach
Eastbound
Westbound
Northbound
Southbound

Overall Intersection

1. Volume to capacity ratio.
2. Control delay in seconds.
3. Level-of-service.

v/ct

1.14

v/c

1.07

Delay?
60.9
30.6

109.8
70.4
73.7

Delay?
64.4
117.6
67.3
158.5
96.4

LOS® | v/c
C
F
E
E 1.19
LOS® | v/c
E
F
E
F
F 1.29

Delay
123.7
37.6
79.7
102.4
98.7

Delay
83.2
139.2
146.2
202.3
136.1

2025 No-Build

LOS

m T m O =M

LOS

M T Tm M m

5v/c is the volume to capacity ratio, LOS is the level-of-service, D is the control delay
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2025 Build

“Approved
Townhouse Plan”

v/c

1.31

v/c

1.34

Delay LOS
102.7
343
140.5
143.9
113.4

i A o I o B G T |

Delay LOS
126.9
200.7
134.3
135.9
150.6

M T m M m
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“Submitted Project” Signalized Intersection Operations: Table 6.5-2

2018 Existing

2025 No-Build

Hudson Road/Concord Road/Old Sudbury Road Intersection

Weekday AM Peak Hour

Approach
Eastbound
Westbound
Northbound
Southbound

Overall Intersection

Weekday PM Peak Hour

Approach
Eastbound
Westbound
Northbound
Southbound

Overall Intersection

1. Volume to capacity ratio.
2. Control delay in seconds.
3. Level-of-service.

v/ct

1.14

v/c

1.07

Delay?

60.9
30.6
109.8
70.4
73.7

Delay?

64.4
117.6
67.3
158.5
96.4

LOS3
E

m m T O

LOS?

M T m M

v/c

1.19

v/c

1.29

Delay
123.7
37.6
79.7
102.4
98.7

Delay
83.2
139.2
146.2
202.3
136.1

LOS

M M m O mm

LOS

M T M M m

{

1.33

v/c

1.54

2025 Build

‘Submitted
Project”

Delay
113.5
34.1
140.5
143.9
118.2

Delay
136.7
134.2
182.6
202.3
159.2

LOS

M M M O M

LOS

M T M M M

As shown in Table 6.5-3 with the “Approved Townhouse Project” 2025 Build Traffic Volumes,
the unsignalized Peckham Road/Hudson Road Intersection operates with unacceptable delays
based on the minor approach (Peakham Road northbound) during the weekday AM peak hour

(v/c=2.66, LOS F, D=5791 sec.). The intersection also operates with unacceptable delays based

on the minor approach during the weekday PM peak hour (v/c =9.95, LOS F, D=4321 sec.).
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“Approved Townhouse Project” Unsignalized Intersection Operations: Table 6.5-3

Peakham Road/Hudson Road Intersection

Weekday AM Peak Hour
Eastbound L
Westbound L
Northbound Ln1

Weekday PM Peak Hour
Eastbound L
Westbound L
Northbound Ln1
Southbound Ln1

v/t Delay?

0.007 8.2

0.224 10.7
1.95 $469
0.013 10.8
0.197 9.9

3.565 $1287
0.757 $370

Concord Road/Candy Hill Road Intersection

Weekday AM Peak Hour
Westbound Ln1
Southbound L

Weekday PM Peak Hour
Westbound Ln1
Southbound L

Primary Site Drive/Hudson R

Weekday AM Peak Hour
Eastbound L
Southbound Ln1

Weekday PM Peak Hour
Eastbound L
Southbound Ln1

0.145 221
0.009 8.9
0.117 18.2
0.018 84

oad Intersection

1. Volume to capacity ratio.
2. Control delay in seconds.
3. Level-of-service.

Professional Services Corporation,
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2018 Existing

LoS® | v/c ‘ Delay

A 0.007
B 0.269
F 2.66
B 0.014
A 0.244
F 9.908
F 1.987
C 0.191
A 0.009
C 0.160
A 0.022
Page 35

8.3
11.6
§791

11.5
10.8
$4300
$1349

26.4

9.2

22.7
8.7

2025 No-Build

LOS

>

-n

m T W @

> O

> 0O

v/c

0.007
0.271
2.659

0.014
0.246
9.953
2.649

0.192

0.009

0.161

0.022

0.001

0.210

0.007
0.244

2025 Build

30 Unit “Approved
Townhouse Project”
Delay LOS

8.3 A

11.6 B

$791 F

11.5 B

10.8 B

$4321 F

$1900 F

26.6 D

9.2 A

22.8 C

8.7 A

8.7 A

53.7 F

12.3 B

100.7 F
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“Submitted Project” Unsignalized Intersection Operations: Table 6.5-4

2025 Build
2018 Existing 2025 No-Build “Submitted Project”

v/c!  Delay* LOS* | v/c ‘Delay‘ LOS v/c Delay LOS

Peakham Road/Hudson Road Intersection

Weekday AM Peak Hour
Eastbound L 0.007 8.2 A 0.007 8.3 A 0.007 8.3 A
Westbound L 0.224 10.7 B 0.269 11.6 B 0.271 116 B
Northbound Ln1 1.95 $469 F 2.66 $791 F 2.659 S$791 F
Weekday PM Peak Hour
Eastbound L 0.013 10.8 B 0.014 115 B 0.014 115 B
Westbound L 0.197 9.9 A 0.244 10.8 B 0.250 10.9 B
Northbound Ln1 3.565 $1287 F 9.908 $4300 F 11459 $5034 F
Southbound Ln1 0.757 $370 F 1.987 $1349 F 2.649 $1900 F
Concord Road/Candy Hill Road Intersection
Weekday AM Peak Hour
Westbound Ln1 0.145 22.1 C 0.191 264 D 0.192 26.6 D
Southbound L 0.009 8.9 A 0.009 9.2 A 0.009 9.2 A
Weekday PM Peak Hour
Westbound Ln1 0.117 18.2 C 0.160 22.7 C 0.262 27.7 D
Southbound L 0.018 84 A 0.022 8.7 A 0.022 8.7 A
Primary Site Drive/Hudson Road Intersection
Weekday AM Peak Hour
Eastbound L - - - - - - 0.004 8.7 A
Southbound Ln1 - - - - - - 0.490 70.3 F
Weekday PM Peak Hour
Eastbound L - - - - - - 0.029 12.6 B
Southbound Ln1 - - - - - - 0.879 230.5 F
Peter’s Way and Concord Road Intersection
Weekday AM Peak Hour
Eastbound Lnl - - - - - - 0.120 24.6 C
Weekday PM Peak Hour
Eastbound Ln1l - - - - - - 0.017 129 B

1. Volume to capacity ratio.
2. Control delay in seconds.
3. Level-of-service.
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With the “Approved Townhouse Project” 2025 Build Traffic Volumes, the unsignalized Concord
Road/Candy Hill Road Intersection operates at level-of-service D based on the minor approach
(Candy Hill Road eastbound) during the weekday AM peak hour (v/c =0.192, LOS D, D=27 sec.).
The intersection operates at level-of-service C based on the minor approach during the
weekday PM peak hour (v/c = 0.161, LOS C, D=23 sec.).

With the “Approved Townhouse Project” 2025 Build Traffic Volumes, the unsignalized Primary
Site Drive/Hudson Road Intersection operates with unacceptable delays based on the minor
approach (Primary Access Drive southbound) during the weekday AM peak hour (v/c = 0.210,
LOS f, D=54 sec.). The intersection operates at level-of-service C based on the minor approach
during the weekday PM peak hour (v/c = 0.244, LOS f, D=101 sec.).

As shown in Table 6.5-2 with the “Submitted Project” 2025 Build Traffic Volumes, the signalized
Hudson Road/Concord Road/Old Sudbury Road Intersection operates with unacceptable delays
for the overall intersection during the weekday AM peak hour (v/c = 1.33, LOS F, D=118 sec.).®
The intersection is also characterized by unacceptable delays for the overall intersection during
the weekday PM peak hour (v/c = 1.54, LOS F, D=159 sec.).

As shown in Table 6.5-4 with the “Submitted Project” 2025 Build Traffic Volumes, the
unsignalized Peckham Road/Hudson Road Intersection operates with unacceptable delays
based on the minor approach (Peakham Road northbound) during the weekday AM peak hour
(v/c=2.66, LOS F, D=5791 sec.). The intersection also operates with unacceptable delays based
on the minor approach during the weekday PM peak hour (v/c = 11.46, LOS F, D=5034 sec.).

With the “Submitted Project” 2025 Build Traffic Volumes, the unsignalized Concord Road/Candy
Hill Road Intersection operates at level-of-service D based on the minor approach (Candy Hill
Road eastbound) during the weekday AM peak hour (v/c = 0.192, LOS D, D=27 sec.). The
intersection operates at level-of-service C based on the minor approach during the weekday

PM peak hour (v/c =0.262, LOS C, D=28 sec.).

With the “Submitted Project” 2025 Build Traffic Volumes, the unsignalized Primary Site
Drive/Hudson Road Intersection operates with unacceptable delays based on the minor
approach (Primary Access Drive southbound) during the weekday AM peak hour (v/c =0.192,
LOS F, D=231 sec.). The intersection operates at level-of-service C based on the minor
approach during the weekday PM peak hour (v/c = 0.879, LOS F, D=101 sec.).

With the “Submitted Project” 2025 Build Traffic Volumes, the unsignalized Peter’s Way and
Concord Road Intersection operates at level-of-service C based on the minor approach (Peter’s
Way eastbound) during the weekday AM peak hour (v/c =0.120, LOS C, D=25 sec.). The

6 v/c is the volume to capacity ratio, LOS is the level-of-service, D is the control delay
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intersection operates at level-of-service B based on the minor approach during the weekday
PM peak hour (v/c =0.017, LOS B, D=13 sec.).

The “Submitted Project” as used in this TIA and the “Proposed Project” as used in the
“Submitted TIAS” are the same project. However, there are significant differences in
intersection operations between the “Submitted TIAS” and the above analysis. With respect to
the signalized Hudson Road/Concord Road/Old Sudbury Road Intersection with the 2025 Build
AM peak hour traffic volumes, intersection operations as set forth above are unacceptable (v/c
=1.33, LOS F, D=118.2 sec.) whereas the “Submitted TIAS” found that intersection operations
are acceptable (v/c =0.93, LOS F, D=34 sec.). With the 2025 Build AM peak hour traffic
volumes, the intersection operations remain unacceptable as set forth above (v/c = 1.54, LOS F,
D=159.2 sec.) whereas the “Submitted TIAS” found that intersection operations are acceptable
(v/c>1, LOS D, D=54 sec.). Significant differences also exist at unsignalized intersection
locations as set forth below vs the analysis provided in the “Submitted TIAS”. These differences
can be attributed to the updated methodology described in Section 2.3

6.6. 2025 QUEUE LENGTH ANALYSIS

6.6.1. HUDSON ROAD/CONCORD ROAD/OLD SUDBURY ROAD INTERSECTION

Queuing is analyzed with the morning and evening (AM/PM) peak hour volumes for the 2018
Existing conditions (2018 EX), the 2025 No-Build conditions (2025 No-Build), and for the 2025
“Approved Townhouse Project” and the 2025 “Submitted Project” conditions (both 2025 Build)
volumes abbreviated as (AM/PM) (2018 EX/2025 No-BLD/BOTH 2025 BLD).

The eastbound approach to the Hudson Road/Concord Road/Old Sudbury Road Intersection has
a left-turn lane, 1 through lane, and a channelized free-right lane. The left-turn lane has 325 ft.
of available storage. The available storage for the through lane is limited by the separation to
the Peckham Road/Hudson Road Intersection to the west. Queues longer than 750 feet will
block the Peckham Road/Hudson Road Intersection.

The 325 ft. of available storage for the eastbound left-turn lane is not sufficient for the 95th
percentile queues for the PM peak hour 2025 No-Build and both 2025 Build volumes. The
eastbound left-turn volume on Hudson Road exceeds capacity during the PM peak hour for the
50th percentile volumes for both Build conditions and for the 95th percentile volumes for all
analyzed PM volumes and queue length cannot accurately be modeled using the Highway
Capacity Manual methods and actual queues may be longer.

The 750 ft. of available storage for the eastbound through lane is not sufficient for the 50th
percentile queues for the AM peak hour 2025 No-Build and both 2025 Build volumes. Available
storage is not sufficient for the 95th percentile queues for the AM and PM peak hours for all
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analyzed volumes. When queues exceed 750 ft. the Peckham Road/Hudson Road Intersection
is blocked.

The 130 ft. of available storage for the westbound left lane is sufficient for the 50th percentile
gueues and the 95th percentile queues for all analyzed traffic volumes. The 1,500+ ft. of
available storage for the westbound through/right lane is sufficient for the 50th percentile
gueues and the 95th percentile queues for all analyzed traffic volumes. The longest queues of
over 1000 feet form with the PM 2025 build volumes. The westbound through volume on
Hudson Road exceeds capacity during the PM peak hour for the 50th percentile volumes and
the 95th percentile volumes for the 2025 No-Build condition and for both Build conditions and
gueue length cannot accurately be modeled using the Highway Capacity Manual methods and
actual queues may be longer.

The 375 ft. of available storage for the northbound left lane is not sufficient for the 50th
percentile queues for the PM peak hour 2025 No-Build and both 2025 Build volumes. Available
storage is not sufficient for the 95th percentile queues for the AM and PM peak hours for all
analyzed volumes. The northbound left volume on Concord Road exceeds capacity during the
AM and PM peak hours for the 50th percentile volumes and the 95th percentile volumes for all
analyzed volumes and queue length cannot accurately be modeled using the Highway Capacity
Manual methods and actual queues may be longer.

The 1,500+ ft. of available storage for the northbound through/right lane is sufficient for the
50th percentile queues and the 95th percentile queues for all analyzed traffic volumes. The
northbound through/right volume on Concord Road exceeds capacity during the AM peak hour
for the 95th percentile volumes for all analyzed conditions and queue length cannot accurately
be modeled using the Highway Capacity Manual methods and actual queues may be longer.

For the southbound approach to the Hudson Road/Concord Road/Old Sudbury Road
Intersection, 1350 feet of storage is available. The available storage length is determined by
the queue length causing blockage of the proposed Peter’s Way and Concord Road Intersection.
For the southbound approach to the Hudson Road/Concord Road/Old Sudbury Road
Intersection, the approach volume exceeds capacity for the 50th percentile volumes for the PM
peak hour for all conditions and the AM peak hour for both Build conditions and for the 95th
percentile volumes for all conditions analyzed and queue length cannot accurately be modeled
using the Highway Capacity Manual methods and actual queues may be longer. Due to the
limitations of the methodology, we turn to field observation to accurately quantify queue
length. The calculated lengths are significantly shorter than the observed queue lengths. These
longer queue lengths are consistent with the experience of Sudbury officials where the delay at
the Hudson Road/Concord Road/Old Sudbury Road Intersection, regularly results in queues
blocking the Peter’s Way.
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Hudson Road/Concord Road/Old Sudbury Road Intersection Vehicle Queues: Table 6.6-1

Lane Group EBL EBT
Available Storage Length (ft.) 325 750
2018 Existing AM Peak Hour

Queue Length 50th (ft.) 129 ~749
Queue Length 95th (ft.) 208 #1293®
2018 Existing PM Peak Hour

Queue Length 50th (ft.) 93 494
Queue Length 95th (ft.) #268 #916®
2025 No-Build AM Peak Hour

Queue Length 50th (ft.) 149 ~057®
Queue Length 95th (ft.) 233 #1474®
2025 No-Build PM Peak Hour

Queue Length 50th (ft.) 115 566
Queue Length 95th (ft.) #334®  #1037®
“Approved Townhouse Project” 2025 AM Peak Hour

Queue Length 50th (ft.) 154 ~997®
Queue Length 95th (ft.) 239 #1518®
“Approved Townhouse Project” 2025 PM Peak Hour

Queue Length 50th (ft.) ~127 ~676
Queue Length 95th (ft.) #350®@  #1124®
“Submitted Project” 2025 AM Peak Hour

Queue Length 50th (ft.) 152 ~1045®
Queue Length 95th (ft.) 236 #1574®
“Submitted Project” 2025 PM Peak Hour

Queue Length 50th (ft.) ~228 ~617
Queue Length 95th (ft.) #367®  #1107®

WBL
130

11
26

33
53

12
28

34
56

13
28

38
60

13
28

34
56

WBT/R
1500

138
255

~677
#915

162
299

~783
#1029

167
312

~863
#1108

173
316

~802
#1048

NBL
375

~210
#434®

277
#607®

174
#328

~428®
#768®

~259
#496®

~422®
#765®

~265
#506®

~501®
#307®

NBT/R
1500

413
#762

204
367

480
#8175

241
428

472
#862

218
397

472
#862

241
428

Eastbound left (EBL), eastbound through (EBT), westbound left
(WBL), westbound through/right (WBT/R), northbound left (NBL),
northbound through/right (NBT/R), southbound left through right

(SBLTR).

® Deficient storage.
~ Volume exceeds capacity, queue is theoretically infinite.
# 95th percentile volume exceeds capacity, queue may be longer.
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SBLTR
1350

341
#0641

~477
#814

160
255

~571
#928

~455
#786

~519
#8717

~451
#7182

~571
#928
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Our consultant, Accurate Counts, monitored vehicle queues at Peter’s Way during peak hours
on May 24, 2018. The southbound queues were observed to block access to Peter’'s Way from
4:00 PM to-4:35 PM, from 4:37 PM to 5:10 PM, and from 5:13 PM to 6:00 PM. Except for
approximately 5 minutes out of the entire two-hour evening peak traffic period, the
southbound queues on Concord Road blocked access to Peter’s Way, Peter’s Way was
unblocked by only 5 minutes.

6.6.2. PECKHAM ROAD/HUDSON ROAD INTERSECTION

There is 1,500+ ft. of available storage for the northbound approach. The approach is
characterized by severe delays and queues are very long. For the AM peak hour, 95 percentile
gueues range from 39.4 vehicles for the 2018 Existing condition to 53.6 vehicles for the
“Submitted Project” 2025 Build condition. For the PM peak hour, 95™" percentile queues range
from 24.4 vehicles for the 2018 Existing condition to 33.1 vehicles for the “Submitted Project”
2025 Build condition.

6.6.3. OTHER INTERSECTIONS

Queues at the Concord Road/Candy Hill Road Intersection are 1 vehicle or less for all analyzed
traffic volumes.

Southbound queues at the Primary Site Drive/Hudson Road Intersection are less than one
vehicle with the AM and PM peak hour “Approved Townhouse Project” 2025 Build volumes.
Southbound queues at the Primary Site Drive/Hudson Road Intersection are 2.2 vehicles with
the AM peak hour “Submitted Project” 2025 Build volumes and 3.6 vehicles with the PM peak
hour “Submitted Project” 2025 Build volumes.

Westbound queues at the Peter’s Way and Concord Road Intersection are less than 0.5 vehicle
with the AM and PM peak hour “Submitted Project” 2025 Build volumes.

6.7. ACCESS MANAGEMENT AND CIRCULATION ANALYSIS

6.7.1. “APPROVED TOWNHOUSE PROJECT” ACCESS AND CIRCULATION

The “Approved Townhouse Project” is served by a 665 foot long Primary Access Drive that
intersects with Hudson Road between Peakham Road and the Gilmartin residence. To ensure
safe and convenient access, this access drive complies with the requirements for a street as set
forth in the “Planning Board Town of Sudbury, Massachusetts Rules and Regulations Governing
the Subdivision of Land, 9/10/1973 last revised 6/18/2014” (Rules & Regulations). The Primary
Access Drive has a 24 foot wide pavement terminating in a 100 foot diameter cul-de-sac
capable of turning an AASHTO Bus 40 template that is used to model turns by fire apparatus.
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The cul-de-sac also provides ample room to accommodate turns by service and delivery
vehicles.

The relatively small volume of trips generated by the “Approved Townhouse Project”, allows
the Primary Access Drive to have a single approach lane to Hudson Road. With a narrower
break in the sidewalk, the “Approved Townhouse Project” provides better pedestrian safety in
an area with numerous vehicle conflicts caused by the close spacing of the Concord
Road/Candy Hill Road Intersection and the Primary Site Drive/Hudson Road Intersection as well
as large commercial driveways. Vehicle, pedestrian, and bicycle conflicts will increase upon
completion of the Bruce Freeman Rail Trail which crosses through the intersection.

As each townhouse unit has two dedicated parking spaces, there is no need to circulate on-site
searching for an available parking space. The townhouses are all located within 500 feet of
each other and there should be no need for automobile use for interactions between project
residents.

Each unit is provided with two parking spaces which should typically be sufficient for residents.
Occasional visitor and service parking can be accommodated along the Primary Access Drive.
Parking would be limited to one side of the Primary Access Drive to ensure unimpeded
emergency vehicle access and to provide room for snow storage along the edge of pavement.

6.7.2. “SUBMITTED PROJECT” ACCESS AND CIRCULATION

The “Submitted Project” has two entrances, one is located on Hudson Road, just east of the
Peakham Road intersection. The other entrance is located on Concord where the existing
unpaved Peters Way will be constructed and extended to serve as an entrance to the Project
Site.

As a principal entrance to a significant residential project, Peter’s Way should be constructed in
conformance with the requirements of the “Planning Board Town of Sudbury, Massachusetts
Rules and Regulations Governing the Subdivision of Land, 9/10/1973 last revised 6/18/2014”
(Rules & Regulations).

With respect to horizontal alignment, the Rules & Regulations require a minimum radius of 150
feet whereas Peters Way Extension provides a horizontal curve with a radius of approximately
70 feet. This would be a hazard for general traffic and particularly for emergency vehicles
traveling at increased speed.

Safety concerns regarding this segment of Concord Road led the Zoning Board of Appeals to
preclude use of Peter’s Way as a project entrance. In fact, a vehicle crash resulting in a fatality
was reported at the Concord Road/Candy Hill Road Intersection in 2016.
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Maintaining a minimum safe separation distance between the centerlines of vehicular facilities
is a key to satisfy operational and safety concern. A basic tenet of safe roadway design is
simplifying the driving function by isolating driver decisions. An intersection represents a
location where multiple driver decisions are required. Accordingly a driver should completely
clear an intersection before encountering another intersection requiring multiple driver
decisions. This can be achieved by maintaining spacing between intersection of no less than
the stopping sight distance for a particular segment of roadway based upon the greater of the
posted speed or the 85™ percentile speed of roadway traffic. For Concord Road at the
proposed site driveway, the 85™ percentile speed of roadway traffic governs.

Vehicle speed was measured by Automatic Traffic Recorder on May 24, 2018 on Concord Road.
The 85 percentile speed of northbound traffic on Concord Road south of Peter’'s Way
Extension is 37 miles per hour (mph) which is higher than the 85" percentile speed of
southbound traffic (35 mph). The required stopping sight distance (SSD) for 37 miles per hour is
267 feet. Therefore the centerline of Peters Way Extension should be separated from the
centerline of Candy Hill Road by a minimum of 267 feet. The centerline of Peters Way
Extension is separated from the centerline of Candy Hill Road by approximately 120 ft.
Therefore drivers cannot process conflicts at the Candy Hill Road intersection and conflicts at
the Peters Way Extension intersection separately. The resulting complexity of driver decision
making raises safety concerns.

Vehicle queues at the Hudson Road/Concord Road/Old Sudbury Road Intersection regularly
extend north on Concord Road through the Peter’s Way and Candy Hill Road intersections. On
May 24, 2018 when updated traffic counts were taken, our consultant, Accurate Counts,
monitored vehicle queues at the location of the Peter’s Way and Concord Road Intersection
during peak hours. During the PM Peak Hour, southbound vehicle queues blocked access to
Peter’s Way during the majority of the evening peak traffic period from 4:00 PM to-4:35 PM,
from 4:37 PM to 5:10 PM, and from 5:13 PM to 6:00 PM. During the entire two-hour evening
peak traffic period, Peter’s Way was blocked by queued vehicles for all but approximately 5
minutes. Not only is access to the Project Site impaired, bur northbound vehicles unable to
turn left into Peter’s Way will block northbound through traffic on Concord Road.

The vehicle queues that extend across the Peter’s Way and Concord Road Intersection not only
block access and cause delay to project generated traffic and through traffic, they also obstruct
sight distance giving rise to safety concerns. In particular, vehicles exiting the site turning left
have sight distance to the right restricted by the queued vehicles to the right. The extent of the
sight distance restriction varies with vehicle headway, the height of eye of driver of the exiting
vehicle, and the size and height of the nearest vehicles in queue. Vehicles exiting the site and
turning left should have intersection sight distance (ISD) of 408 feet (Case B1 left turn from stop
on minor road). With impaired sight distance, a vehicle proceeding into the northbound travel
lane risks a vehicle crash.
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The vehicle queues that extend across the Peter’s Way and Concord Road Intersection also
obstruct sight distance for northbound through traffic on Concord Road. The northbound
driver’s view of vehicles exiting the site and turning left will be restricted and the northbound
vehicle may not be able to stop in time. The extent of the sight distance restriction varies with
the separation, size, and height of the vehicles in queue nearest to the vehicle exiting form
Peter’s Way. Northbound through (passenger) vehicles must have stopping sight distance (SSD)
of 267 feet. With impaired sight distance, the northbound may be unable to stop in time to
avoid a crash.

Locating a principal project entrance diagonally opposite Candy Hill Road results in trips
generated by the “Submitted Project” using the Candy Hill Road, Plympton Road, and Water
Row alternative route (“Alternative Route”) to access points on Route 27 east of Water Row.
Trips having origins and destinations accessed by Route 27 to the east represent a significant
portion of the overall trips generated by the “Submitted Project.” Project generated trips
would only be assigned to this “Alternative Route” with the “Submitted Project”. The
“Approved Townhouse Project” does not have an entrance near Candy Hill Road and the
“Alternative Route” does not minimize travel time for vehicles using the Primary Site
Drive/Hudson Road Intersection.

Based on timed comparative travel runs during the morning and evening peak hours, travel
time is minimized by using the “Alternative Route” to access Route 27 east for eastbound
vehicles leaving the “Project Site” during morning peak travel times and for westbound vehicles
entering the project Site during evening peak travel times. The roads along the “Alternative
Route” are low speed rural country roads unsuited to accommodate though traffic. Candy Hill
Road and Plympton Road in particular have segments where pavement widths are so narrow
that it is necessary for opposing vehicles to slow, stop, and even pull off the pavement in order
to pass. Impacting these rural roadways with significant volumes of traffic generated by the
“Proposed Project” raises measurable safety concerns.

The Primary Site Drive/Hudson Road Intersection is also not suited to serve the trips generated
by a 250 unit project. The Primary Site Drive/Hudson Road Intersection is also blocked by
gueues from the Hudson Road/Concord Road/Old Sudbury Road Intersection. Vehicles exiting
the Project Site that turn left are blocked by queued vehicles. This in turn gives rise to the same
sight distance restrictions caused by queued vehicles at Peter’s Way and Concord Road
Intersection. Similarly an eastbound vehicle turning left onto the Primary Access Drive will be
unable to complete ties turn and eastbound through traffic on Hudson Road will be blocked.

If the Peter’s Way and Concord Road Intersection is eliminated and the size of the project is not
reduced, 250 residential units would be located on what is the equivalent of a “dead end
street” some 1,650 feet in length. The Planning Board Rules & Regulations limit the length of
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Dead End Street to 1,200 ft. serving and serving as the sole means of access for a much smaller
number of dwellings.

The risk of a vehicle crash at the Primary Site Drive/Hudson Road Intersection which would
potentially block or limit access to the Project Site is enhanced by the complexity of vehicle,
bicycle, and pedestrian movements within the intersection and the numerous points of conflict
which these movements create. All movements by all modes within the intersection are
measurably limited by sight distance constraints imposed by vehicles queued within the
intersection. The centerline of the Site Drive and the centerline of Peakham Road are offset by
approximately 120 feet creating conflicts with turning vehicles. Additional bicycle trips will be
introduced in the intersection with construction of the Bruce Freeman Rail Trail. Additionally
the Ti Sales industrial driveway comprising one leg of the intersection that adds additional
conflicting movements that include heavy trucks.

The probability of on-site vehicle crashes and resulting potential access drive blockages is
enhanced by perpendicular parking on both sides of the site access drives contributes to
potential on-site vehicle crashes.. This is particularly critical for the first 700 feet of the Primary
Access Drive where it constitutes the sole means of accessing Hudson Road.

6.7.3. SIGHT DISTANCE AT PROJECT ACCESS DRIVES

Required stopping sight distance and intersection sight distance are calculated using the
procedures of the American Association of State Highway and Transportation Officials
(AASHTO) and are calculated based upon the 85™ percentile travel speed and gap determined
by vehicle type. Available stopping sight distance is field measured using a 3.5 foot high height
of eye and a 2.0 foot high object. The height of object models the height of a vehicle bumper.
Available intersection sight distance is field measured using a 3.5 foot high height of eye and a
reciprocal 3.5 foot high object.

The eastbound 85™ percentile speed on Hudson Road was measured as 31 miles per hour
(mph) on May 24, 2008. Required stopping sight distance is calculated to be 206 feet.
Available stopping sight distance (SSD) was measured to be 575 ft. and is sufficient.

The westbound 85" percentile speed on Hudson Road was measured as 32 miles per hour
(mph). Required stopping sight distance is calculated to be 216 feet. Available stopping sight
distance (SSD) was measured to be 225 ft. and is marginally sufficient.

Intersection sight distance for Case B1 left turn from stop on minor road is calculated as 342 ft.
Available intersection sight distance was field measured as 550 ft. and is sufficient. Intersection
sight distance for Case B2 right turn from stop on minor road is calculated as 306 ft. Available
intersection sight distance was field measured as 225 ft. and is deficient. Deficient intersection
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sight distance will cause vehicles on the through road to stop or slow to accommodate
maneuvers by minor road vehicles and thus degrade operations for through traffic.

As described in Section 6.7.2, sight distance is regularly restricted during peak traffic periods at
the Peter’s Way and Concord Road Intersection due to the southbound queue of vehicles
extending from the Hudson Road/Concord Road/Old Sudbury Road Intersection. Outside of
peak periods when queues are shorter, required sight distance is determined by the travel
speed of vehicles approaching on Concord Road.

The northbound 85" percentile speed on Concord Road was measured as 37 miles per hour
(mph) on May 24, 2008. Required stopping sight distance is calculated to be 267 feet.
Available stopping sight distance (SSD) was measured to be 480 ft. and is sufficient.

The southbound 85™ percentile speed on Concord Road was measured as 35 miles per hour
(mph). Required stopping sight distance is calculated to be 246 feet. Available stopping sight
distance (SSD) was measured to be 600 ft. and is sufficient.

Intersection sight distance for Case B1 left turn from stop on minor road is calculated as 408 ft.
Available intersection sight distance was field measured as 420 ft. and is marginally sufficient.
Intersection sight distance for Case B2 right turn from stop on minor road is calculated as 334
ft. Available intersection sight distance was field measured as 600 ft. and is sufficient.

6.7.4. CUT-THROUGH TRAFFIC

Cut-through traffic concerns were raised during the Comprehensive Permit review process by
the Board’s peer review consultant Vanasse and Associates and were reviewed by Town public
safety officials. A gate was considered to prevent cut through traffic. Turn restrictions were
also considered but we understand were not acceptable to Town public safety officials. We are
unaware as to whether traffic calming measures were evaluated. In any instance, there was no
resolution of this issue nor can there be a resolution absent decisions from Town public safety
officials. The Zoning Board of Appeals decision to eliminate the Peter’s Way and Concord Road
Intersection resolves the issue for the “Approved Townhouse Project”. For the “Submitted
Project”, the issue remains unresolved.

It is unacceptable to have cut through traffic using the private driveway system for the
“Submitted Project” given its design and geometric limitations. There is a sharp horizontal
curve on Peter’s Way Extension that would pose a hazard to through traffic. In addition, there
is no system of dedicated access drives on the “Project Site.” On-site vehicle access is provided
by a connected series of parking areas where the parking lot aisles serve as defacto access
drives. This system in not suitable to accommodate through traffic. In particular, all parking
spaces within these parking areas are perpendicular to the parking lot aisle and every vehicle
backing in or out of each parking space presents a point of conflict.
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The route cutting through the site would attract substantial traffic during peak periods. The
distance along the on-site system of drives and linked parking lot aisles is approximately 2,630
linear feet from the Peter’s Way on Concord Road to the site entrance on Hudson Road. At an
average speed of 20 miles per hour exclusive of delay at the site exit, cutting through the site
takes approximately 1 minute 30 seconds. In comparison the travel time between these two
site entrances along Concord Road southbound and Hudson Road westbound with the
“Submitted Project” 2025 Build traffic volumes is approximately 2 minutes 45 seconds in the
morning peak hour and 2 minutes 40 seconds in the evening peak hour. The reverse trip from
the site entrance on Hudson Road to Peter’s Way on Concord road would take approximately 1
minute 30 seconds cutting though the site vs approximately 2 minutes 30 seconds in the
morning peak hour and 2 minutes 55 seconds in the evening peak hour along Hudson Road
eastbound and Concord Road northbound.

6.8. PARKING

6.8.1. “APPROVED TOWNHOUSE PROJECT” PARKING

Each of the 30 townhouses will have a garage parking place and a driveway parking space
totaling 60 parking spaces or 2 parking places per dwelling unit. The parking supply provided
complies with the 2 parking spaces per dwelling unit required by the Zoning Bylaw.”

For the townhouses in duplex buildings, Institute of Transportation Engineers (ITE’s) Single-
Family Detached Housing Land Use Category (210) applies. ITE states that the average parking
supply ratio is 2.0 parking spaces per dwelling unit for suburban (within urban growth
boundary) Single-Family Detached Housing (210).2 ITE states the observed average peak period
parking demand is 1.83 parked vehicles per dwelling unit. The parking supply provided for the
“Approved Townhouse Project” is sufficient to accommodate this demand.

For the townhouses in triplex buildings, Institute of Transportation Engineers (ITE’s) Low/Mid-
Rise Apartment Land Use Category (221) applies. ITE states that the observed average peak
period parking demand is 1.23 parked vehicles per dwelling unit.® The parking supply provided
for the “Approved Townhouse Project” is sufficient to accommodate this demand.

In addition to the 2 parking spaces provided for each townhouse, visitor parking is available
along the Primary Access Drive. To ensure emergency vehicle access and to provide room for
snow storage in windrows along the edge of pavement, parking will be restricted to one side of
the Primary Access Drive. With parking restricted to one side, the Primary Access Drive
provides approximately 30 visitor parking spaces.

7 Zoning Bylaw Article IX 2003, Table of Parking Requirements, p 16.
8 |nstitute of Transportation Engineers, Parking Generation (ITE), 4™ Edition, Land Use Category 210.
% Institute of Transportation Engineers, Parking Generation (ITE), 4™ Edition, Land Use Category 221.
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6.8.2. “SUBMITTED PROJECT” PARKING

The “Submitted Project” provides 256 garage parking spaces (including 10 accessible parking
spaces) and 238 surface parking spaces (including 14 accessible parking spaces) for a total of
494 parking spaces or 1.98 parking spaces per dwelling unit. The parking supply provided falls
just short of the 2 parking spaces per dwelling unit required by the Zoning Bylaw.©

For the townhouses in 7 and 8 unit buildings and all other proposed dwelling units, the Institute
of Transportation Engineers (ITE’s) Low/Mid-Rise Apartment Land Use Category (221) applies.
ITE states that the observed average peak period parking demand is 1.23 parked vehicles per
dwelling unit.!! The parking supply provided for the “Approved Townhouse Project” is
sufficient to accommodate this demand.

The overall parking layout gives rise to safety concerns because there is no hierarchy separating
through access drives from parking bays. Although the overall access drives extend some 1,500
feet from Hudson Road to the furthest dwelling unit and conversely the drives extend some
2,300 feet from Concord Road to the furthest dwelling unit, there are perpendicular parking
spaces along some 1,100 feet of these access drives. Each of the over 200 perpendicular
parking spaces creates a point of conflict as vehicles back in or back out of the perpendicular
parking spaces into the path of higher speed through vehicles.

No information is provided concerning a parking management plan and parking pricing. There
are no provisions for bicycle parking or for charging for electric vehicles.

6.9. MITIGATING MEASURES

6.9.1. “APPROVED TOWNHOUSE PROJECT” MITIGATION

Eliminating the need to construct the Peter’s Way and Concord Road Intersection and
elimination of this intersection is in itself a key measure to minimize and mitigate traffic
impacts for this alternative. The key concern of sight distance deficiencies caused by queued
vehicles on Concord Road with vehicles using the Peter’s Way and Concord Road Intersection is
resolved. The complex driver decision process caused by close spacing of the Peter’s Way and
Candy Hill Road Intersections is eliminated with elimination of this site entrance. Assigning
measurable new vehicle trips to Candy Hill Road, Plympton Road, and Water Row with their
substandard pavement widths will not occur with the “Approved Townhouse Project” as the
“Alternative Route” is not a viable alternative for vehicle trips using the Peckham Road/Hudson
Road Intersection.

10 7oning Bylaw Article IX 2003, Table of Parking Requirements, p 16.
1 Institute of Transportation Engineers, Parking Generation (ITE), 4™ Edition, Land Use Category 221.
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The primary reason for the Zoning Board of Appeals limiting the number of dwelling units to 30
was to limit the length of the on-site dead end access drive. However, the reduction in dwelling
units for the “Approved Townhouse Project” in comparison to the “Submitted Project” is highly
effective minimizing and mitigating traffic impacts at all intersection locations in the
Transportation Study Area.

6.9.2. “SUBMITTED PROJECT” MITIGATION

Traffic Impact mitigation for the “Submitted Project” is limited to installation of a flashing
warning beacon at the Peckham Road/Hudson Road Intersection.

No measures are proposed to avoid or minimize or to mitigate impacts caused by use of the
Peter’s Way and Concord Road Intersection in terms of sight distance restrictions caused by
gueued traffic and the resulting safety concerns caused by sight distance restriction

No measures are proposed to avoid or minimize or to mitigate impacts caused by use of the
Peter’s Way and Concord Road Intersection in terms of queued vehicles blocking northbound
left turns into the site and the resulting blockage of through traffic northbound.

No measures are proposed to avoid or minimize or to mitigate impacts caused by use of the
Peter’s Way and Concord Road Intersection in terms of increasing the complexity of driver
decisions relating to the closely spaced intersections of Peter’s Way and Candy Hill Road
approximately 120 feet apart.

No measures are proposed to avoid or minimize or to mitigate impacts caused by use of the
Peter’s Way and Concord Road Intersection in terms of attracting numerous new vehicle trips
to the Candy Hill Road, Plympton Road, and Water Row alternative route with its inherent
pavement section deficiencies and resulting impaired vehicle operations.

No measures are proposed to avoid or minimize or to mitigate impacts caused by use of the
Primary Site Drive/Hudson Road Intersection in terms of sight distance restrictions caused by
gueued traffic and the resulting safety concerns caused by sight distance restriction.

No measures are proposed to avoid or minimize or to mitigate impacts caused by use of the
Primary Site Drive/Hudson Road Intersection in terms of queued vehicles blocking eastbound
left turns into the site and the resulting blockage of through traffic eastbound.

No measures are proposed to avoid or minimize or to mitigate impacts caused by use of the
Primary Site Drive/Hudson Road Intersection in terms of increasing the complexity of driver
decisions relating to the closely spaced intersections of the Primary Site Drive and Peckham
Road approximately 120 feet apart.
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No measures are proposed to avoid or minimize or to mitigate construction phase traffic
impacts by an effective Transportation Demand Management Plan to reduce short term
construction trips.

No measures are proposed to avoid or minimize or to mitigate permanent traffic impacts by an
effective Transportation Demand Management Plan to reduce trips by residents following
completion and occupancy of the “Proposed Project.”

6.10. CONCLUSION

6.10.1. CONCLUSION FOR THE “APPROVED TOWNHOUSE PROJECT”

Eliminating the Peter’s Way and Concord Road Intersection is highly effective in avoiding and
minimizing traffic impacts related to sight distance impairment for exiting vehicles, blocking
through traffic on Concord Road at Peter’s Way, requiring complex driver decisions due to close
intersection spacing, and adding significant volumes of project generated trips to Candy Hill
Road, Plympton Road, and Water Row.

The reduced trip generation arising from a reduction in the number of dwelling units in
comparison to the number of dwelling units proposed with the “Submitted Project” is effective
in minimizing traffic impacts at all intersection locations in the Transportation Study Area.

6.10.2. CONCLUSION FOR THE “SUBMITTED PROJECT”

Use of Peter’s Way and Concord Road Intersection as a principal site entrance results in safety
concerns as vehicles exit the site and turn left when the minimum required sight distance is
compromised by queued vehicles. Queuing of vehicles is expected to persist throughout much
of the evening peak hours. During the PM Peak Hour, queued southbound vehicles are
expected to block northbound vehicles seeking to turn left into the Project Site, resulting in
blocking of northbound traffic. The magnitude of all the above impacts is increased by the
number of trips generated by 250 dwelling units.

The Peter’s Way and Concord Road Intersection is located only 120+ ft. from the Concord
Road/Candy Hill Road Intersection which increases the complexity of driver decisions as drivers
must process potential conflicts at two intersections simultaneously. The magnitude of this
impact is increased by the number of trips generated by 250 dwelling units.

With a principal site entrance located diagonally opposite Candy Hill Road, measurable
numbers of project generated trips with origins or destinations accessed by Route 27 to the
east must be assigned to Candy Hill Road, Plympton Road, and Water Row. Due to narrow
pavement and lower design speed, these roads are ill suited to accommodate an influx of new
trips.
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The Primary Site Drive/Hudson Road Intersection also experiences sight distance restrictions
caused by queued traffic. Queued westbound vehicles will also block eastbound left turns into
the Project Site and potentially will also block eastbound through traffic. The magnitude of this
impact is increased by the number of trips generated by 250 dwelling units.

The Primary Site Drive/Hudson Road Intersection is located only 120% ft. from the Peckham
Road/Hudson Road Intersection which increases the complexity of driver decisions as drivers
must process potential conflicts at two intersections simultaneously. The magnitude of this
impact is increased by the number of trips generated by 250 dwelling units.

No construction phase Transportation Demand Management Plan to reduce short term impacts
has been developed. No post construction Transportation Demand Management Plan to
reduce impacts of the completed project has been developed.
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Accurate Counts Page 1

Location : Hudson Road 978-664-2565

Location : East of Peakham Road

City/State: Sudbury, MA 17001VL1
Start 5/24/2018 EB Hour Totals wB Hour Totals Combined Totals
Time Thu Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon

12:00 5 165 20 135

12:15 7 154 16 143

12:30 3 168 15 143

12:45 2 133 17 620 15 137 66 558 83 1178
01:00 3 130 9 158

01:15 8 170 5 142

01:30 0 157 2 145

01:45 2 149 13 606 6 184 22 629 35 1235
02:00 3 151 4 177

02:15 3 195 3 168

02:30 5 186 4 191

02:45 2 181 13 713 4 185 15 721 28 1434
03:00 2 185 1 201

03:15 3 180 1 191

03:30 8 169 2 242

03:45 5 155 18 689 2 236 6 870 24 1559
04:00 8 176 3 236

04:15 10 173 7 267

04:30 20 136 4 271

04:45 21 183 59 668 7 261 21 1035 80 1703
05:00 54 164 5 193

05:15 83 180 19 275

05:30 132 172 23 253

05:45 161 176 430 692 39 203 86 924 516 1616
06:00 217 152 43 287

06:15 286 169 54 260

06:30 277 164 50 244

06:45 261 171 1041 656 76 215 223 1006 1264 1662
07:00 277 131 81 236

07:15 256 124 75 203

07:30 205 139 114 175

07:45 244 121 982 515 87 161 357 775 1339 1290
08:00 219 83 84 167

08:15 236 61 89 138

08:30 182 79 109 138

08:45 179 67 816 290 99 125 381 568 1197 858
09:00 203 52 119 106

09:15 220 57 108 103

09:30 258 53 106 91

09:45 211 53 892 215 119 93 452 393 1344 608
10:00 181 24 121 7

10:15 197 32 75 72

10:30 179 16 99 52

10:45 172 37 729 109 102 55 397 256 1126 365
11:00 132 10 118 45

11:15 175 16 127 26

11:30 170 11 135 16

11:45 177 13 654 50 134 20 514 107 1168 157
Total 5664 5823 2540 7842 8204 13665
Percent 49.3% 50.7% 24.5% 75.5% 37.5% 62.5%
G{i[‘a‘f 5664 5823 2540 7842 8204 13665
Percent 49.3% 50.7% 24.5% 75.5% 37.5% 62.5%

ADT ADT 21,869 AADT 21,869
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Accurate Counts Page 1

Location : Hudson Road 978-664-2565

Location : East of Peakham Road

City/State: Sudbury, MA 17001SP1
EB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/24/18 0 0 0 0 0 0 0 1 1 5 4 6 0 0 17
01:00 0 0 0 0 0 0 1 0 1 2 4 4 1 0 13
02:00 0 0 0 0 0 0 0 0 1 1 4 3 3 1 13
03:00 0 0 0 0 1 0 0 0 0 1 3 8 2 3 18
04:00 0 0 0 0 0 0 0 0 4 8 9 19 12 7 59
05:00 11 0 0 2 7 12 5 7 20 53 123 125 57 8 430
06:00 109 13 52 86 100 150 92 80 92 112 90 60 4 1 1041
07:00 206 28 70 97 164 177 129 81 27 3 0 0 0 0 982
08:00 198 31 64 124 106 116 119 44 12 2 0 0 0 0 816
09:00 189 14 48 87 115 124 101 75 46 41 34 15 2 1 892
10:00 113 5 10 23 37 59 46 59 90 118 115 47 5 2 729
11:00 84 1 5 12 21 21 39 59 90 139 130 44 8 1 654
12 PM 93 7 9 19 19 31 40 49 84 150 79 34 6 0 620
13:00 83 0 2 9 10 16 27 39 99 136 123 50 10 2 606
14:00 167 8 17 13 32 38 52 66 97 119 77 23 4 0 713
15:00 181 2 12 12 34 47 46 63 89 103 71 27 2 0 689
16:00 151 0 5 3 16 15 32 42 96 120 134 42 9 3 668
17:00 216 8 6 23 42 40 45 54 76 88 67 21 4 2 692
18:00 161 1 7 10 25 25 34 49 87 130 88 32 5 2 656
19:00 76 0 5 8 11 23 13 21 49 113 130 52 13 1 515
20:00 32 0 1 5 5 5 18 28 62 75 41 13 4 290
21:00 9 0 0 1 6 4 11 12 31 65 47 23 5 1 215
22:00 4 0 0 0 2 0 1 5 7 23 28 30 8 1 109
23:00 2 0 0 0 0 0 0 1 3 13 17 11 1 2 50
Total 2085 118 313 530 753 903 838 825 1130 1607 1452 717 174 42 11487
Daily 15th Percentile : 2 MPH
50th Percentile : 21 MPH
85th Percentile : 31 MPH
95th Percentile : 34 MPH
Mean Speed(Average) : 20 MPH
10 MPH Pace Speed : 24-33 MPH
Number in Pace : 4464
Percent in Pace : 38.9%
Number of Vehicles > 30 MPH : 2385
Percent of Vehicles > 30 MPH : 20.8%
Grand
Total 2085 118 313 530 753 903 838 825 1130 1607 1452 717 174 42 11487
Overall 15th Percentile : 2 MPH
50th Percentile : 21 MPH
85th Percentile : 31 MPH
95th Percentile : 34 MPH
Mean Speed(Average) : 20 MPH
10 MPH Pace Speed : 24-33 MPH
Number in Pace : 4464
Percent in Pace : 38.9%
Number of Vehicles > 30 MPH : 2385

Percent of Vehicles > 30 MPH : 20.8%



Accurate Counts Page 2

Location : Hudson Road 978-664-2565

Location : East of Peakham Road

City/State: Sudbury, MA 17001SP1
WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/24/18 0 0 0 0 0 0 0 1 5 12 20 19 5 4 66
01:00 0 0 0 0 0 0 0 0 0 3 4 7 6 2 22
02:00 0 0 0 0 0 0 0 0 1 4 2 3 3 2 15
03:00 0 0 0 0 0 0 0 0 0 2 0 2 1 1 6
04:00 0 0 0 0 0 1 0 0 0 4 5 5 4 2 21
05:00 6 0 0 0 0 1 2 0 1 7 17 17 18 17 86
06:00 54 0 3 1 0 3 6 15 11 22 42 49 14 3 223
07:00 83 0 1 1 2 4 7 29 55 83 62 27 8 0 357
08:00 74 2 1 0 6 5 10 35 85 89 56 16 2 0 381
09:00 71 0 2 4 6 12 24 37 63 95 90 41 6 1 452
10:00 41 0 1 0 2 6 10 16 38 95 106 61 20 1 397
11:00 37 0 0 0 3 8 21 27 63 112 146 71 20 6 514
12 PM 55 0 1 5 8 10 18 33 72 115 140 84 15 2 558
13:00 50 0 0 2 4 8 18 49 90 158 155 72 22 1 629
14:00 88 1 3 6 15 31 36 60 84 181 132 66 16 2 721
15:00 108 2 4 16 22 38 62 54 146 206 152 48 11 1 870
16:00 99 0 4 4 13 28 56 121 199 219 197 79 15 1 1035
17:00 104 1 2 8 17 39 78 100 190 227 124 27 7 0 924
18:00 108 3 7 21 50 64 101 138 202 201 91 17 3 0 1006
19:00 37 0 0 0 11 31 31 72 135 187 177 75 17 2 775
20:00 14 0 0 1 0 5 25 35 63 160 170 74 16 5 568
21:00 2 0 0 0 0 3 3 9 41 98 159 64 14 0 393
22:00 3 0 0 0 0 2 1 5 19 57 86 63 15 5 256
23:00 1 0 0 0 0 0 0 0 3 14 43 24 17 5 107
Total 1035 9 29 69 159 299 509 836 1566 2351 2176 1011 270 63 10382
Daily 15th Percentile : 17 MPH
50th Percentile : 27 MPH
85th Percentile : 32 MPH
95th Percentile : 35 MPH
Mean Speed(Average) : 26 MPH
10 MPH Pace Speed : 25-34 MPH
Number in Pace : 6430
Percent in Pace : 61.9%
Number of Vehicles > 30 MPH : 3520
Percent of Vehicles > 30 MPH : 33.9%
Grand
Total 1035 9 29 69 159 299 509 836 1566 2351 2176 1011 270 63 10382
Overall 15th Percentile : 17 MPH
50th Percentile : 27 MPH
85th Percentile : 32 MPH
95th Percentile : 35 MPH
Mean Speed(Average) : 26 MPH
10 MPH Pace Speed : 25-34 MPH
Number in Pace : 6430
Percent in Pace : 61.9%
Number of Vehicles > 30 MPH : 3520

Percent of Vehicles > 30 MPH : 33.9%



Accurate Counts Page 3

Location : Hudson Road 978-664-2565

Location : East of Peakham Road

City/State: Sudbury, MA 17001SP1
EB, WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40

Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/24/18 0 0 0 0 0 0 0 2 6 17 24 25 5 4 83
01:00 0 0 0 0 0 0 1 0 1 5) 8 11 7 2 35
02:00 0 0 0 0 0 0 0 0 2 5 6 6 6 3 28
03:00 0 0 0 0 1 0 0 0 0 3 3 10 3 4 24
04:00 0 0 0 0 0 1 0 0 4 12 14 24 16 9 80
05:00 17 0 0 2 7 13 7 7 21 60 140 142 75 25 516
06:00 163 13 55 87 100 153 98 95 103 134 132 109 18 4 1264
07:00 289 28 71 98 166 181 136 110 82 86 62 27 8 0 1339
08:00 272 33 65 124 112 121 129 79 97 91 56 16 2 0 1197
09:00 260 14 50 91 121 136 125 112 109 136 124 56 8 2 1344
10:00 154 5 11 23 39 65 56 75 128 213 221 108 25 3 1126
11:00 121 1 5 12 24 29 60 86 153 251 276 115 28 7 1168
12 PM 148 7 10 24 27 41 58 82 156 265 219 118 21 2 1178
13:00 133 0 2 11 14 24 45 88 189 294 278 122 32 3 1235
14:00 255 9 20 19 47 69 88 126 181 300 209 89 20 2 1434
15:00 289 4 16 28 56 85 108 117 235 309 223 75 13 1 1559
16:00 250 0 9 7 29 43 88 163 295 339 331 121 24 4 1703
17:00 320 9 8 31 59 79 123 154 266 315 191 48 11 2 1616
18:00 269 4 14 31 75 89 135 187 289 331 179 49 8 2 1662
19:00 113 0 5 8 22 54 44 93 184 300 307 127 30 8 1290
20:00 46 0 1 2 5 10 30 53 91 222 245 115 29 9 858
21:00 11 0 0 1 6 7 14 21 72 163 206 87 19 1 608
22:00 7 0 0 0 2 2 2 10 26 80 114 93 23 6 365
23:00 3 0 0 0 0 0 0 1 6 27 60 35 18 7 157
Total 3120 127 342 599 912 1202 1347 1661 2696 3958 3628 1728 444 105 21869

Daily 15th Percentile : 6 MPH

50th Percentile : 25 MPH

85th Percentile : 32 MPH

95th Percentile : 34 MPH

Mean Speed(Average) : 23 MPH

10 MPH Pace Speed : 25-34 MPH

Number in Pace : 10858

Percent in Pace : 49.7%

Number of Vehicles > 30 MPH : 5905

Percent of Vehicles > 30 MPH : 27.0%
G.Ir_i?:l 3120 127 342 599 912 1202 1347 1661 2696 3958 3628 1728 444 105 21869

Overall 15th Percentile : 6 MPH

50th Percentile : 25 MPH

85th Percentile : 32 MPH

95th Percentile : 34 MPH

Mean Speed(Average) : 23 MPH

10 MPH Pace Speed : 25-34 MPH

Number in Pace : 10858

Percent in Pace : 49.7%

Number of Vehicles > 30 MPH : 5905

Percent of Vehicles > 30 MPH : 27.0%



Location : Old Sudbury Road
Location : East of Concord Road
City/State: Sudbury, MA

Accurate Counts

978-664-2565

Page 1

17001VL2

Start 5/24/2018 WB Hour Totals EB Hour Totals Combined Totals
Time Thu Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon
12:00 13 68 2 75

12:15 13 72 2 103

12:30 15 94 3 94

12:45 8 82 49 316 0 68 7 340 56 656
01:00 5 122 3 88

01:15 3 94 5 84

01:30 1 117 0 97

01:45 5 95 14 428 1 83 9 352 23 780
02:00 3 94 1 79

02:15 1 111 0 77

02:30 2 111 3 100

02:45 4 128 10 444 2 74 6 330 16 774
03:00 2 134 1 65

03:15 1 138 4 66

03:30 1 129 4 60

03:45 2 148 6 549 3 59 12 250 18 799
04:00 1 160 5 56

04:15 4 184 4 82

04:30 2 176 17 57

04:45 7 148 14 668 13 70 39 265 53 933
05:00 3 122 39 78

05:15 10 158 57 61

05:30 16 156 87 54

05:45 23 168 52 604 122 7 305 270 357 874
06:00 26 155 156 58

06:15 35 147 193 69

06:30 32 148 190 66

06:45 44 151 137 601 176 63 715 256 852 857
07:00 48 125 236 56

07:15 58 106 223 47

07:30 68 81 202 52

07:45 57 72 231 384 196 40 857 195 1088 579
08:00 63 89 169 38

08:15 68 76 182 29

08:30 55 98 143 39

08:45 86 64 272 327 193 34 687 140 959 467
09:00 99 66 156 17

09:15 76 62 124 29

09:30 50 43 117 29

09:45 47 56 272 227 101 25 498 100 770 327
10:00 74 41 90 24

10:15 54 36 119 12

10:30 60 30 95 6

10:45 52 35 240 142 91 20 395 62 635 204
11:00 63 34 85 4

11:15 66 16 95 7

11:30 80 9 77 8

11:45 65 14 274 73 93 7 350 26 624 99
Total 1571 4763 3880 2586 5451 7349
Percent 24.8% 75.2% 60.0% 40.0% 42.6% 57.4%
G{i[‘a‘f 1571 4763 3880 2586 5451 7349
Percent 24.8% 75.2% 60.0% 40.0% 42.6% 57.4%

ADT ADT 12,800 AADT 12,800



008'¢T LAVV 008'¢T LAV 1av

%G°0S %G 6V JuddIad
008¢T 9919 7€E9 [e1o0l puelo
€6 - - - - - - (A%} 899 - ‘[ONA
00:9T - - - - - - 00:€T 00:9T - Aead IANd
880T - - - - - - /S8 v.C - ‘IOA
00:20 - - - - - - 00:20 00:TT - ead AV

%509 %G'6Y IVERIER]
008¢T 9919 Y€€ [elol
66 9¢ €L 00:TT
0¢ 29 474" 00:0T
R4S 00T YRAA 00:60
L9V orT YRAS 00:80
6.9 G6T 8¢ 00:20
LG8 9G6¢ T09 00:90
7.8 0/L¢ 09 00:S0
€€6 G9¢ 899 00:70
66. 0S¢ 675 00:€0
VL, oge 1474% 00:20
08.L [4°19 8¢cv 00:T0
959 ove 9T¢ Nd 00:¢T
729 (0]t v.c 00:TT
GE9 G6€E ove 00:0T
0LL 86V c¢le 00:60
656 /89 c¢le 00:80
880T ,S8 TEC 00:20
258 GT.L LET 00:90
AT G0€ [4°] 00:S0
€s 6€ 1’4" 00:v0
8T T 9 00:€0
9T 9 0T 00:20
€c 6 VT 00:T0
99 L 61 AV 00:¢T

[elol a3 am nyL swil L
810¢/v2/S Jels
CIAT00LT VIN ‘Aingpns :are1s/A1D

peoy pJoduoD Jo 1se3 I uoljedoT

G9SZ-799-8/6 peoy AIngpns p|o : UoRedI0T

T abed Sluno) 91einddy



%0°0 %0°0 %00 %0°0 %T0 %20 %T0 %80 %c¢ %E0 %0°L¢ %¢'89 %0'T juadlad

[eloL
YEE9 T 0 0 0 6 (4" 9 1217 1n4) 6T TT.T T¢eEY 99 pueIS
899 T T € 4 8 (44 € LT¢C 09t 14’ ‘[OA
00:9T 00:.T 00:€T 00:€T 00:¢T 00:€T 00:9T 00:¢T 00:9T 00:8T 00:.T Mead INd
v.¢c 4 T T ] ¢t € €eT 68T ] ‘[OA
00:TT 00:60 00:80 00:80 00:20 00:0T 00:80 00'TT 00:60 00:80 ead AV
%00 %00 %00 %00 %T0 %¢'0 %T0 %80 %¢'¢C %<0 %0°LC %<Z'89 %0°'T Juadiad
pees T 0 0 0 6 2t 9 8 T 61 11T Teer 99 MMF
€L 0 0 0 0 0 0 0 0 0 0 ] 89 0 00:€¢
474" 0 0 0 0 0 0 0 0 T 0 6 (49} 0 00:¢¢
lL2¢ 0 0 0 0 0 0 0 0 T 0 8T 80¢ 0 00:T¢
12€ 0 0 0 0 0 0 0 0 4 0 e¢c T0€ T 00:0¢
¥8€ 0 0 0 0 0 0 0 T 8 0 1%} 6T¢ T 00:6T
T09 0 0 0 0 T 4 T 4 6 4 STT 09 6 00:8T
709 T 0 0 0 T 0 0 4 oT 4 0T¢ 79€ 14’ 00:LT
899 0 0 0 0 0 T 0 14 f44 0 /LT¢C 1474 ] 00:9T
6vS 0 0 0 0 0 4 0 14 €T 0 T6T 8¢¢€ 1T 00:GT
1474% 0 0 0 0 0 T T S ST 4 STT 00¢g S 00:vT
8¢y 0 0 0 0 T € 0 8 L T 8¢T 8/.¢ 4 00:€T
9T¢ 0 0 0 0 0 4 4 € 0T € 9/, 9T¢ 14 ANd ¢T
v/.c 0 0 0 0 T 0 0 ] 8 T eetl STA) T 00:TT
ove 0 0 0 0 0 0 0 € 4 T 11T TTT 4 00:0T
c¢lec 0 0 0 0 4 0 T 4 8 T /9 68T 4 00:60
¢l 0 0 0 0 T T T T € € 80T 6Vl S 00:80
1€ 0 0 0 0 T 0 0 <Q T 4 9/, 474" 14 00:20
LET 0 0 0 0 0 0 0 € 8 0 1€ G6 0 00:90
[4°] 0 0 0 0 T 0 0 0 4 T 9T (4 0 00:50
VT 0 0 0 0 0 0 0 0 0 0 4 4 0 00:¥0
9 0 0 0 0 0 0 0 0 0 0 T ] 0 00:€0
0T 0 0 0 0 0 0 0 0 T 0 0 6 0 00:¢0
14’ 0 0 0 0 0 0 0 0 0 0 4 (4" 0 00:TO
6v 0 0 0 0 0 0 0 0 0 0 4 YA 0 8T/v2/S0
[elol NN NN NN a|gnod ||gnod ||qnog a|buis a|buis oIl 9 sasngd puon sigirell  9ADIN awliL
XV 9< 9IXV 9 XV 9> XV 9< 9IXV g XV G> OIXV v 9IXVY € OIXV ¢ 9IXV ¢ ® sled uels
am
Z10T00.T VI ‘Aingpns :ereis/AuD

peoy pJoduoD Jo 1se3 I uoljedoT

G9GZ-199-8/6 peoy AINgpns pjO : UoIEI0T

T abed Sluno) 91einddy



%00 %00 %00 %00 %cC0 %0 %710 %6°0 %E'E %9°0 %9°S¢ %159 %€ Juadlad

[eiol
9919 0 0 T 0 TT 12 8 T9 v1¢ (074 €99T 622y (A4 puelS
A1 4 Z T 8 9T Z ¢eT 62¢ 144 ‘IOA
00:€T 00:ST 00:€T 00T 00:9T 00:2T 00:2T 00:€T 00:2T 00:€T Yead Nd
198 T 4 q € 8 oYy 9 LT €09 o1 ‘lIOA
00:20 00:80 00:90 00:90 00:20 00:80 00:20 00:20 00:20 00:20 00:80 Xead NV
%00 %00 %00 %00 %¢'0 %10 %T0 %60 %E'E %9°0 %9°G¢C %159 %b'E Juadiad
9919 0 0 T 0 1T lZ 8 19 v1¢ oy €997 622y cece Mm_._.
9¢ 0 0 0 0 0 0 0 0 T T < 6T 0 00:€C
29 0 0 0 0 0 0 0 0 T 0 4" 8Y T 00:2¢
00T 0 0 0 0 0 0 0 0 T T 0¢ 8/ 0 00:TC
ovT 0 0 0 0 T T 0 0 T T €l 11T Z 00:0¢
G6T 0 0 0 0 0 0 0 4 S 0 1€ PGT e 00:6T
962 0 0 0 0 0 Z 0 € € Z €q 06T € 00:8T
0.2 0 0 0 0 0 T T T 14 Z 60T 0€T 2z 00:.T
G9¢ 0 0 0 0 0 0 0 9 9 T 00T TET TC 00:9T
(0]°74 0 0 0 0 Z 4 0 8 VA 0 ¥8 12T 0¢ 00:GT
0€ee 0 0 0 0 T 0 T 1% €T 4 16 02 8 0071
AT 0 0 0 0 T Z 0 S 6 0 rAN) 6.7 |44 00:€T
ove 0 0 0 0 0 0 0 T 9T 4 08 6¢c ¢t Nd 2T
0Se 0 0 0 0 T T T 14 €T 0 26 Gee € 00:TT
86E 0 0 0 0 0 Z 0 14 qT q GOT 29¢ I4 00:0T
86% 0 0 0 0 T T Z q 92 T 8TT Ggee 6 00:60
/89 0 0 T 0 T 14 0 8 /T 9 T.7 1A% 1] 00:80
.98 0 0 0 0 T € S € ov 9 L/T €09 TC 00:20
qT. 0 0 0 0 4 qQ 0 9 1¢ S 0ST V1S T 00:90
S0¢€ 0 0 0 0 0 € 0 T 1T 14 T8 20¢ € 00:50
6E 0 0 0 0 0 0 0 0 4 0 TT GZ T 00:¥0
2T 0 0 0 0 0 0 0 0 4 0 4 8 0 00:€0
9 0 0 0 0 0 0 0 0 0 0 0 9 0 00:20
6 0 0 0 0 0 0 0 0 0 0 0 6 0 00:TO
YA 0 0 0 0 0 0 0 0 0 T 0 9 0 8T/¥¢/S0
[exol NN NN NN a|gnog s|gnod  s|gnodg a|buis ETEIVIS alll 9 sasng buo sigirell  9ADIN awl]
XV 9< 9IXV 9 XV 9> IXV 9< 9IXVY § XV G> IIXV v 9IXV € 9IXV ¢ 3IXV ¢ ® sle) uels
d3
Z10T00.T VIA ‘Aingpns :areis/Ain

peoy pJoduoD Jo 1se3 I uoljedoT

G9GZ-199-8/6 peoy AINgpns pjO : UoIEI0T

Z abed Sluno) 91einddy



%00 %00 %00 %00  %Z0  %E0  %T0 %60  %8Z %S0  %E9Z %899  %ET  usdd
0082T T 0 T 0 0z 6e b1 60T s5e 65 pose 0958 882 €101
puelo
ce6 T z S z £1 8z 5 6TE 059 9e 10
00:9T 00T 00€T 00T 00:ZT 00T 00T  00:2T 00T  00:8T 00T  >edd Wd
8807 T S S S 6 v 6 612 vl 09 oA
00:20 00:80 0060 00990 000 00190 000  00:80  00:80 0040  00:80  >ead AV
%00 %00 %00 %00  %z0 %S0 %T0 %60 %8z %S0 %S9z %899  %ee  1Ueidd
0082T T 0 T 0 0z 6e b1 60T s5e 65 vosE 0968 887 MMF
66 0 0 0 0 0 0 0 0 1 1 ot I8 0 00:€2
0z 0 0 0 0 0 0 0 0 z 0 12 08T T 00:22
128 0 0 0 0 0 0 0 0 z T ge 982 0 00:TZ
L9v 0 0 0 0 T T 0 0 £ T 9y Ty £ 00:02
615 0 0 0 0 0 0 0 £ eT 0 98 ey v 00:6T
158 0 0 0 0 1 v T 5 zT b 89T 059 21 00:8T
/8 1 0 0 0 1 T 1 5 b1 b 6TE V6 e 00:LT
£e6 0 0 0 0 0 T 0 0T 8z T LTE 055 9z 00:9T
66 0 0 0 0 z ¥ 0 ZT 0z 0 5.z SSp e 00:ST
Vil 0 0 0 0 T 1 z 6 8z b PR 05 €T 00T
08/ 0 0 0 0 4 S 0 €T 9T T 092 JSb 9z 00:€T
959 0 0 0 0 0 z z b 9z g 95T Sty o1 Nd 2T
¥Z9 0 0 0 0 z T I 6 12 1 52z 09¢ v 00:TT
5e9 0 0 0 0 0 4 0 l Iz 9 9Tz £lg ¥ 00:0T
0LL 0 0 0 0 e T £ / e z 8T vZ5 ) 00:60
656 0 0 T 0 z S T 6 0z 6 6.2 €/ 09 00:80
880T 0 0 0 0 z £ e 8 v 8 €52 SvL sz 00:20
258 0 0 0 0 z S 0 6 62 5 18T 609 zT 00:90
1SE 0 0 0 0 T £ 0 T €T 5 16 ez £ 00:50
€5 0 0 0 0 0 0 0 0 z 0 €T L€ T 000
8T 0 0 0 0 0 0 0 0 z 0 £ €T 0 00:€0
9T 0 0 0 0 0 0 0 0 T 0 0 ST 0 00:20
£z 0 0 0 0 0 0 0 0 0 0 z 1z 0 00:T0
95 0 0 0 0 0 0 0 0 0 T z £s 0 8T/v2/S0
|eio NN NN NN 9|gqnog 9|gqnog 9|gqnog O_@C_m O_@C_m oll] 9 soshg @COI_ siojlel | O>U‘_H_>_ Wl ]
XV O<  OXY9  XY9>  XY9<  OXYS  XYS> OXYb  OXYE  OXVZ axyz  ®sked uelS
a3 'am
Z10T00.T VIA ‘Aingpns :ere1s/Ann

¢ abed

G9G¢-1799-8.6
Sluno) 91einddy

peoy pJoduod Jo 1seq : UonedoT
peoy AINgpns pjO : UoIEI0T



Accurate Counts Page 1

Location : Old Sudbury Road 978-664-2565

Location : East of Concord Road

City/State: Sudbury, MA 17001SP2
WB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/24/18 0 0 0 0 0 0 0 1 4 3 15 18 7 1 49
01:00 0 0 0 0 0 0 0 0 0 0 4 4 4 2 14
02:00 0 0 0 0 0 0 0 0 0 2 4 2 2 0 10
03:00 0 0 0 0 0 0 0 0 0 1 0 4 1 0 6
04:00 1 0 0 0 0 0 0 1 0 1 4 4 2 1 14
05:00 4 0 0 0 0 0 0 0 0 3 10 13 15 7 52
06:00 14 0 0 0 1 2 3 2 1 14 31 33 23 13 137
07:00 45 0 1 1 0 1 4 6 10 39 50 38 88 8 231
08:00 75 1 0 3 10 4 14 16 31 37 37 30 8 6 272
09:00 38 0 3 1 1 6 9 21 27 58 59 31 13 B 272
10:00 87 0 1 0 0 0 0 2 6 35 45 38 19 7 240
11:00 114 0 0 0 0 0 0 1 13 42 59 31 9 5) 274
12 PM 36 0 0 0 2 5 9 12 22 62 77 70 16 5 316
13:00 7 0 1 1 0 1 1 10 41 85 116 67 21 7 428
14:00 50 0 5 3 6 9 13 21 41 84 124 67 19 2 444
15:00 120 20 18 26 36 63 93 76 51 26 15 2 2 1 549
16:00 144 10 23 28 58 57 87 72 94 60 19 13 3 0 668
17:00 165 19 24 45 64 58 81 72 58 18 0 0 0 0 604
18:00 68 6 41 32 32 72 66 63 63 71 53 27 6 1 601
19:00 26 5 3 4 1 8 13 21 29 69 114 70 16 5 384
20:00 4 0 0 0 1 0 0 5 24 81 118 75 15 4 327
21:00 4 0 0 0 0 0 0 1 30 61 76 48 7 0 227
22:00 1 0 0 0 0 0 0 0 1 34 44 50 12 0 142
23:00 0 0 0 0 0 0 0 0 4 15 22 19 11 2 73
Total 1073 61 120 144 212 286 393 403 550 901 1096 754 264 77 6334
Daily 15th Percentile : 2 MPH
50th Percentile : 26 MPH
85th Percentile : 33 MPH
95th Percentile : 35 MPH
Mean Speed(Average) : 23 MPH
10 MPH Pace Speed : 27-36 MPH
Number in Pace : 2934
Percent in Pace : 46.3%
Number of Vehicles > 30 MPH : 2191
Percent of Vehicles > 30 MPH : 34.6%
Grand
Total 1073 61 120 144 212 286 393 403 550 901 1096 754 264 77 6334
Overall 15th Percentile : 2 MPH
50th Percentile : 26 MPH
85th Percentile : 33 MPH
95th Percentile : 35 MPH
Mean Speed(Average) : 23 MPH
10 MPH Pace Speed : 27-36 MPH
Number in Pace : 2934
Percent in Pace : 46.3%
Number of Vehicles > 30 MPH : 2191

Percent of Vehicles > 30 MPH : 34.6%



Accurate Counts Page 2

Location : Old Sudbury Road 978-664-2565

Location : East of Concord Road

City/State: Sudbury, MA 17001SP2
EB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/24/18 0 0 0 0 0 0 0 0 0 1 0 4 2 0 7
01:00 0 0 0 0 0 0 0 0 2 0 2 4 1 0 9
02:00 0 0 0 0 0 0 0 0 0 1 0 2 2 1 6
03:00 0 0 0 0 0 0 0 0 0 1 0 4 5 2 12
04:00 2 0 0 0 0 1 1 0 1 1 4 14 9 6 39
05:00 5 0 0 0 0 1 1 2 1 13 56 127 74 25 305
06:00 17 0 0 0 0 0 0 5 27 85 190 260 106 25 715
07:00 46 0 0 0 1 8 9 12 57 192 283 164 63 22 857
08:00 98 0 3 2 12 31 58 69 120 119 96 68 10 1 687
09:00 32 1 0 0 0 0 8 29 56 125 138 76 28 B 498
10:00 23 0 0 0 0 0 1 3 27 92 111 101 31 6 395
11:00 25 1 0 1 0 0 1 11 34 74 101 77 20 5) 350
12 PM 27 0 0 0 0 0 3 9 20 98 113 47 18 5 340
13:00 82 0 0 0 0 2 1 4 27 59 92 59 22 4 352
14:00 36 0 0 0 1 1 3 11 29 56 102 73 15 3 330
15:00 55) 0 0 0 3 19 19 28 41 44 23 12 4 2 250
16:00 73 0 1 0 0 0 6 11 23 38 53 49 7 4 265
17:00 79 0 2 0 1 2 3 11 27 43 52 34 10 6 270
18:00 26 1 0 0 0 1 2 8 24 49 63 61 17 4 256
19:00 11 0 0 0 0 0 1 5 3 19 57 61 32 6 195
20:00 3 0 0 0 0 0 0 0 11 22 44 42 12 6 140
21:00 5] 0 0 0 0 0 0 0 3 22 30 31 7 2 100
22:00 0 0 0 0 0 1 0 1 5 3 22 17 11 2 62
23:00 0 0 0 0 0 0 0 0 0 3 6 5 9 3 26
Total 645 3 6 3 18 67 117 219 538 1160 1638 1392 515 145 6466
Daily 15th Percentile : 22 MPH
50th Percentile : 30 MPH
85th Percentile : 35 MPH
95th Percentile : 37 MPH
Mean Speed(Average) : 28 MPH
10 MPH Pace Speed : 27-36 MPH
Number in Pace : 4369
Percent in Pace : 67.6%
Number of Vehicles > 30 MPH : 3690
Percent of Vehicles > 30 MPH : 57.1%
Grand
Total 645 3 6 3 18 67 117 219 538 1160 1638 1392 515 145 6466
Overall 15th Percentile : 22 MPH
50th Percentile : 30 MPH
85th Percentile : 35 MPH
95th Percentile : 37 MPH
Mean Speed(Average) : 28 MPH
10 MPH Pace Speed : 27-36 MPH
Number in Pace : 4369
Percent in Pace : 67.6%
Number of Vehicles > 30 MPH : 3690

Percent of Vehicles > 30 MPH : 57.1%



Accurate Counts Page 3

Location : Old Sudbury Road 978-664-2565

Location : East of Concord Road

City/State: Sudbury, MA 17001SP2
WB, EB
Start 1 4 7 10 13 16 19 22 25 28 31 34 37 40
Time 3 6 9 12 15 18 21 24 27 30 33 36 39 999 Total
05/24/18 0 0 0 0 0 0 0 1 4 4 15 22 9 1 56
01:00 0 0 0 0 0 0 0 0 2 0 6 8 5 2 23
02:00 0 0 0 0 0 0 0 0 0 3 4 4 4 1 16
03:00 0 0 0 0 0 0 0 0 0 2 0 8 6 2 18
04:00 3 0 0 0 0 1 1 1 1 2 8 18 11 7 53
05:00 9 0 0 0 0 1 1 2 1 16 66 140 89 32 357
06:00 31 0 0 0 1 2 3 7 28 99 221 293 129 38 852
07:00 91 0 1 1 1 9 13 18 67 231 333 202 96 25 1088
08:00 173 1 3 5 22 35 72 85 151 156 133 98 18 7 959
09:00 70 1 3 1 1 6 17 50 83 183 197 107 41 10 770
10:00 110 0 1 0 0 0 1 5 33 127 156 139 50 13 635
11:00 139 1 0 1 0 0 1 12 47 116 160 108 29 10 624
12 PM 63 0 0 0 2 5 12 21 42 160 190 117 34 10 656
13:00 159 0 1 1 0 B 2 14 68 144 208 126 43 11 780
14:00 86 0 5 3 7 10 16 32 70 140 226 140 34 5 774
15:00 175 20 18 26 39 82 112 104 92 70 38 14 6 3 799
16:00 217 10 24 28 58 57 93 83 117 98 72 62 10 4 933
17:00 244 19 26 45 65 60 84 83 85 61 52 34 10 6 874
18:00 94 7 41 32 32 73 68 71 87 120 116 88 23 5 857
19:00 37 5 3 4 1 8 14 26 32 88 171 131 48 11 579
20:00 7 0 0 0 1 0 0 5 35 103 162 117 27 10 467
21:00 9 0 0 0 0 0 0 1 33 83 106 79 14 2 327
22:00 1 0 0 0 0 1 0 1 6 37 66 67 23 2 204
23:00 0 0 0 0 0 0 0 0 4 18 28 24 20 5 99
Total 1718 64 126 147 230 353 510 622 1088 2061 2734 2146 779 222 12800
Daily 15th Percentile : 8 MPH
50th Percentile : 29 MPH
85th Percentile : 34 MPH
95th Percentile : 36 MPH
Mean Speed(Average) : 25 MPH
10 MPH Pace Speed : 27-36 MPH
Number in Pace : 7304
Percent in Pace : 57.1%
Number of Vehicles > 30 MPH : 5881
Percent of Vehicles > 30 MPH : 45.9%
Grand
Total 1718 64 126 147 230 353 510 622 1088 2061 2734 2146 779 222 12800
Overall 15th Percentile : 8 MPH
50th Percentile : 29 MPH
85th Percentile : 34 MPH
95th Percentile : 36 MPH
Mean Speed(Average) : 25 MPH
10 MPH Pace Speed : 27-36 MPH
Number in Pace : 7304
Percent in Pace : 57.1%
Number of Vehicles > 30 MPH : 5881

Percent of Vehicles > 30 MPH : 45.9%



Location : Concord Road
Location : South of Peter's Way
City/State: Sudbury, MA

Accurate Counts

978-664-2565

Page 1

17001VL3

Start 5/24/2018 NB Hour Totals SB Hour Totals Combined Totals
Time Thu Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon
12:00 2 84 5 82

12:15 3 80 3 90

12:30 9 84 6 69

12:45 5 84 19 332 5 94 19 335 38 667
01:00 1 86 2 84

01:15 2 88 1 78

01:30 0 100 0 94

01:45 0 89 3 363 2 111 5 367 8 730
02:00 3 106 0 75

02:15 2 95 2 112

02:30 1 125 1 86

02:45 1 85 7 411 1 149 4 422 11 833
03:00 1 89 0 124

03:15 0 104 2 112

03:30 2 130 0 99

03:45 1 75 4 398 0 131 2 466 6 864
04:00 3 99 0 116

04:15 3 89 0 105

04:30 2 90 1 117

04:45 3 104 11 382 4 131 5 469 16 851
05:00 9 107 8 139

05:15 18 101 6 142

05:30 21 97 8 142

05:45 37 99 85 404 16 107 38 530 123 934
06:00 41 77 33 139

06:15 97 51 20 106

06:30 125 70 33 109

06:45 123 75 386 273 53 133 139 487 525 760
07:00 140 64 56 119

07:15 168 60 102 98

07:30 111 68 109 92

07:45 124 77 543 269 93 71 360 380 903 649
08:00 138 64 122 62

08:15 137 46 84 45

08:30 102 47 117 44

08:45 110 38 487 195 122 27 445 178 932 373
09:00 136 45 103 22

09:15 146 40 110 38

09:30 199 21 104 24

09:45 146 28 627 134 133 30 450 114 1077 248
10:00 76 22 89 22

10:15 78 12 84 22

10:30 83 13 66 10

10:45 79 14 316 61 72 14 311 68 627 129
11:00 69 6 78 13

11:15 81 9 82 10

11:30 76 4 85 7

11:45 86 8 312 27 91 6 336 36 648 63
Total 2800 3249 2114 3852 4914 7101
Percent 46.3% 53.7% 35.4% 64.6% 40.9% 59.1%
G{i[‘a‘f 2800 3249 2114 3852 4914 7101
Percent 46.3% 53.7% 35.4% 64.6% 40.9% 59.1%

ADT ADT 12,015 AADT 12,015
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Accurate Counts Page 1

Location : Concord Road 978-664-2565

Location : South of Peter's Way

City/State: Sudbury, MA 17001SP3
NB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
05/24/18 0 0 0 0 8 9 2 0 0 0 0 0 0 0 19
01:00 0 0 0 0 0 8 0 0 0 0 0 0 0 0 3
02:00 0 0 0 0 2 4 1 0 0 0 0 0 0 0 7
03:00 0 0 0 0 2 1 1 0 0 0 0 0 0 0 4
04:00 0 0 0 1 2 6 2 0 0 0 0 0 0 0 11
05:00 0 0 0 1 20 49 15 0 0 0 0 0 0 0 85
06:00 6 0 3 12 139 188 36 2 0 0 0 0 0 0 386
07:00 25 0 3 42 299 167 6 1 0 0 0 0 0 0 543
08:00 29 0 3 73 276 98 7 1 0 0 0 0 0 0 487
09:00 32 2 10 87 361 125 10 0 0 0 0 0 0 0 627
10:00 15 0 9 26 173 83 10 0 0 0 0 0 0 0 316
11:00 14 0 6 31 162 95 4 0 0 0 0 0 0 0 312
12 PM 15 1 9 44 167 91 5 0 0 0 0 0 0 0 332
13:00 15 0 2 20 164 144 16 2 0 0 0 0 0 0 363
14:00 21 0 2 54 207 114 13 0 0 0 0 0 0 0 411
15:00 44 4 10 124 186 28 2 0 0 0 0 0 0 0 398
16:00 60 1 12 79 177 50 2 1 0 0 0 0 0 0 382
17:00 71 3 5 48 219 57 1 0 0 0 0 0 0 0 404
18:00 32 0 0 18 126 86 11 0 0 0 0 0 0 0 273
19:00 9 0 2 12 116 109 20 1 0 0 0 0 0 0 269
20:00 5 0 0 10 89 77 13 1 0 0 0 0 0 0 195
21:00 0 0 0 11 76 42 5 0 0 0 0 0 0 0 134
22:00 0 0 1 2 26 27 5 0 0 0 0 0 0 0 61
23:00 0 0 0 2 9 11 3 1 1 0 0 0 0 0 27
Total 393 11 7 697 3006 1664 190 10 1 0 0 0 0 0 6049

Daily 15th Percentile : 28 MPH

50th Percentile : 33 MPH

85th Percentile : 37 MPH

95th Percentile : 39 MPH

Mean Speed(Average) : 32 MPH

10 MPH Pace Speed : 31-40 MPH

Number in Pace : 4670

Percent in Pace : 77.2%

Number of Vehicles > 35 MPH : 1865

Percent of Vehicles > 35 MPH : 30.8%
G{ig’l 393 11 77 697 3006 1664 190 10 1 0 0 0 0 0 6049

Overall 15th Percentile : 28 MPH

50th Percentile : 33 MPH

85th Percentile : 37 MPH

95th Percentile : 39 MPH

Mean Speed(Average) : 32 MPH

10 MPH Pace Speed : 31-40 MPH

Number in Pace : 4670

Percent in Pace : 77.2%

Number of Vehicles > 35 MPH : 1865

Percent of Vehicles > 35 MPH : 30.8%



Accurate Counts Page 2

Location : Concord Road 978-664-2565

Location : South of Peter's Way

City/State: Sudbury, MA 17001SP3
SB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
05/24/18 0 0 1 1 7 8 2 0 0 0 0 0 0 0 19
01:00 0 0 0 0 1 2 2 0 0 0 0 0 0 0 5)
02:00 0 0 0 0 2 1 1 0 0 0 0 0 0 0 4
03:00 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
04:00 0 0 0 0 1 2 1 1 0 0 0 0 0 0 5
05:00 0 0 0 2 14 19 3 0 0 0 0 0 0 0 38
06:00 5 0 0 4 46 73 11 0 0 0 0 0 0 0 139
07:00 50 4 29 88 130 56 3 0 0 0 0 0 0 0 360
08:00 106 20 27 79 172 40 1 0 0 0 0 0 0 0 445
09:00 131 16 18 76 164 43 2 0 0 0 0 0 0 0 450
10:00 11 0 1 53 169 76 1 0 0 0 0 0 0 0 311
11:00 16 2 12 70 188 47 1 0 0 0 0 0 0 0 336
12 PM 6 1 3 75 198 50 2 0 0 0 0 0 0 0 335
13:00 14 7 6 39 171 122 8 0 0 0 0 0 0 0 367
14:00 104 23 12 27 143 103 9 1 0 0 0 0 0 0 422
15:00 424 31 9 2 0 0 0 0 0 0 0 0 0 0 466
16:00 383 70 12 3 1 0 0 0 0 0 0 0 0 0 469
17:00 435 79 11 5 0 0 0 0 0 0 0 0 0 0 530
18:00 243 16 4 20 129 72 3 0 0 0 0 0 0 0 487
19:00 47 20 15 36 153 105 4 0 0 0 0 0 0 0 380
20:00 3 0 0 11 83 68 11 2 0 0 0 0 0 0 178
21:00 1 0 0 9 47 44 12 1 0 0 0 0 0 0 114
22:00 0 0 0 4 21 38 4 1 0 0 0 0 0 0 68
23:00 0 0 0 0 7 25 4 0 0 0 0 0 0 0 36
Total 1979 289 160 604 1847 996 85 6 0 0 0 0 0 0 5966

Daily 15th Percentile : 6 MPH

50th Percentile : 29 MPH

85th Percentile : 35 MPH

95th Percentile : 38 MPH

Mean Speed(Average) : 24 MPH

10 MPH Pace Speed : 31-40 MPH

Number in Pace : 2843

Percent in Pace : 47.7%

Number of Vehicles > 35 MPH : 1087

Percent of Vehicles > 35 MPH : 18.2%
G{ig’l 1979 289 160 604 1847 996 85 6 0 0 0 0 0 0 5966

Overall 15th Percentile : 6 MPH

50th Percentile : 29 MPH

85th Percentile : 35 MPH

95th Percentile : 38 MPH

Mean Speed(Average) : 24 MPH

10 MPH Pace Speed : 31-40 MPH

Number in Pace : 2843

Percent in Pace : 47.7%

Number of Vehicles > 35 MPH : 1087

Percent of Vehicles > 35 MPH : 18.2%



Accurate Counts Page 3

Location : Concord Road 978-664-2565

Location : South of Peter's Way

City/State: Sudbury, MA 17001SP3
NB, SB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
05/24/18 0 0 1 1 15 17 4 0 0 0 0 0 0 0 38
01:00 0 0 0 0 1 5 2 0 0 0 0 0 0 0 8
02:00 0 0 0 0 4 5 2 0 0 0 0 0 0 0 11
03:00 0 0 0 0 2 3 1 0 0 0 0 0 0 0 6
04:00 0 0 0 1 3 8 3 1 0 0 0 0 0 0 16
05:00 0 0 0 8 34 68 18 0 0 0 0 0 0 0 123
06:00 11 0 3 16 185 261 47 2 0 0 0 0 0 0 525
07:00 75 4 32 130 429 223 9 1 0 0 0 0 0 0 903
08:00 135 20 30 152 448 138 8 1 0 0 0 0 0 0 932
09:00 163 18 28 163 525 168 12 0 0 0 0 0 0 0 1077
10:00 26 0 10 79 342 159 11 0 0 0 0 0 0 0 627
11:00 30 2 18 101 350 142 5 0 0 0 0 0 0 0 648
12 PM 21 2 12 119 365 141 7 0 0 0 0 0 0 0 667
13:00 29 7 8 59 335 266 24 2 0 0 0 0 0 0 730
14:00 125 23 14 81 350 217 22 1 0 0 0 0 0 0 833
15:00 468 85 19 126 186 28 2 0 0 0 0 0 0 0 864
16:00 443 71 24 82 178 50 2 1 0 0 0 0 0 0 851
17:00 506 82 16 53 219 57 1 0 0 0 0 0 0 0 934
18:00 275 16 4 38 255 158 14 0 0 0 0 0 0 0 760
19:00 56 20 17 48 269 214 24 1 0 0 0 0 0 0 649
20:00 8 0 0 21 172 145 24 3 0 0 0 0 0 0 373
21:00 1 0 0 20 123 86 17 1 0 0 0 0 0 0 248
22:00 0 0 1 6 47 65 9 1 0 0 0 0 0 0 129
23:00 0 0 0 2 16 36 7 1 1 0 0 0 0 0 63
Total 2372 300 237 1301 4853 2660 275 16 1 0 0 0 0 0 12015
Daily 15th Percentile : 11 MPH
50th Percentile : 31 MPH
85th Percentile : 37 MPH
95th Percentile : 39 MPH
Mean Speed(Average) : 28 MPH
10 MPH Pace Speed : 31-40 MPH
Number in Pace : 7513
Percent in Pace : 62.5%
Number of Vehicles > 35 MPH : 2952
Percent of Vehicles > 35 MPH : 24.6%
Grand
Total 2372 300 237 1301 4853 2660 275 16 1 0 0 0 0 0 12015
Overall 15th Percentile : 11 MPH
50th Percentile : 31 MPH
85th Percentile : 37 MPH
95th Percentile : 39 MPH
Mean Speed(Average) : 28 MPH
10 MPH Pace Speed : 31-40 MPH
Number in Pace : 7513
Percent in Pace : 62.5%
Number of Vehicles > 35 MPH : 2952

Percent of Vehicles > 35 MPH : 24.6%
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CRASH DATA: APPENDIX 3




’ Sudbury Station
Traffic Impact Assessment

Table - Vehicle Crash Data for the Years 2012 through 2016

Hudson Rd./ Peckham Rd./ Concord Rd./
Concord Rd./ Hudson Rd. Candy Hill Rd.
Old Sudbury Rd. Intersection Intersection

Intersection

Signalized Unsignalized Unsignalized

Crash Rate 0.68 0.34 0.48
Statewide Average Crash Rate 0.78 0.57 0.57
District 3 Average Crash Rate 0.89 0.61 0.61
Crashes

2012 5 4 3

2013 6 2 3

2014 7 4 2

2015 11 2 2

2016 8 3 1

Total 37 15 11
Type

Angle 9 6 4

Rear End 16 4 5

Head On 2 2 1

Sideswipe Same Direction 3 0 -

Sideswipe Opposite 5 1 -

Single Vehicle 2 2 1

Other - - -
Category

Property Damage 33 9 9

Personal Injury 4 6 1

Fatality 0 0 1
Weather

Dry 29 10 7

Wet 7 3 1

Snow 1 2 1

Other - - 2
Time of Day

7:00 to 9:00 AM 9 5

4:00 to 6:00 PM 5 5

Balance of Day 23 5 7



Mowving Massachusetts ForwanD O T

e Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : _ Sudbury COUNTDATE:  May 24,2018

DISTRICT: 3 UNSIGNALIZED : SIGNALIZED: [ .

~ INTERSECTION DATA ~

MAJOR STREET : Hudson Road/Old Sudbury Road (Route 27)

MINOR STREET(S) : Concord Road

T .

o

2

INTERSECTION North ol

c

DIAGRAM S | oldsudbury Rd
(Label Approaches)
Hudson Rd

PEAK HOUR VOLUMES

) Total Peak
APPROACH : 1 2 3 4 3 Hourly
DIRECTION B WB NB EB ] Approach
Volume
PEAK HOURLY
VOLUME (PM) 342 613 680 759 2,394
o , INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.08 APPROACH VOLUME : 22
4 OF AVERAGE # OF
TOTAL # OF CRASHES :| 37 _ 5 CRASHES PER YEAR (| 7.4
YEARS : A) -
CRASH RATE CALCULATION : 0.68 RATE = R
Comments :

Project Title & Date:
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e Highway

Moving Massachusetts ForwanD O T
=

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : _ Sudbury COUNTDATE:  May 24,2018

DISTRICT: 3 UNSIGNALIZED : SIGNALIZED: [ .

~ INTERSECTION DATA ~

MAJOR STREET : Hudson Road (Route 27)

MINOR STREET(S) : Peckham Road

4 g
=
INTERSECTION North £
DIAGRAM = Hudson Road
(Label Approaches) g
g
<
2
2
[al}
PEAK HOUR VOLUMES
Total Peak
APPROACH : 1 2 3 4 3 Hourly
DIRECTION SB WB NB EB . Approach
Volume
PEAK HOURLY
VOLUME (PM) 7 1,126 188 637 1,958
o , INTERSECTION ADT (V) = TOTAL DAILY
K* FACTOR: 0.08 APPROACH VOLUME 2T
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 15 5 CRASHES PER YEAR ( 3.0
YEARS : A).
CRASH RATE CALCULATION : 0.34 RATE = R
Comments :

Project Title & Date:
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Moving Massachusetts ForwanD O T
=

e Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : _ Sudbury COUNTDATE:  May 24,2018

DISTRICT: 3 UNSIGNALIZED : SIGNALIZED: [ .

~ INTERSECTION DATA ~

MAJOR STREET : Concord Road

MINOR STREET(S) : Candy Hill Road

L‘k .
o
2
INTERSECTION North S
C
DIAGRAM S Candy Hill Road
(Label Approaches)
PEAK HOUR VOLUMES
Total Peak
APPROACH : 1 2 3 4 3 Hourly
DIRECTION SB WB NB . . Approach
Volume
PEAK HOURLY y
VOLUME (PM) 512 22 474 - - 1,008
. , INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.08 APPROACH VOLUME : 12,500
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 11 5 CRASHES PER YEAR ( 2.2
YEARS : A).
CRASH RATE CALCULATION : 0.48 RATE = R
Comments :

Project Title & Date:
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MASSDOT TDMS COUNT DATA: APPENDIX 4




Massachusetts Highway Department

AADT by Year Comparison for 1/1/2013 - 12/31/2017
Criteria: On Road = INTERSTATE 495, Community = marlboro

District: Location ID: 390 County Number: 17 Section:
Highway System Number: Begin Milepoint: 58.540000 End Milepoint: 64.130000
Highway Number: Length: 5.590000 Control:
100,000
80,000
— 60,000
a
<
< 40,000
20,000
0 _|
2013 2014 2015 2016 2017
Year AADT % Change YOY
2013 84,259
2014 86,324 2.5%
2015 92,263 6.9%
2016 91,415 -0.9%
2017 91,141 -0.3%

NOTE: Red text means percent change is >20%
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Massachusetts Highway Department

AADT by Year Comparison for 1/1/2013 - 12/31/2017
Criteria: On Road = INTERSTATE 495, Community = Marlborough

District: Location ID: 4089 County Number: 17 Section:
Highway System Number: Begin Milepoint: 55.760000 End Milepoint: 66.360000
Highway Number: Length: 10.600000 Control:
120,000
100,000
80,000
)
< 60,000
<
40,000 —
20,000
0
2013 2014 2015 2016 2017
Year AADT % Change YOY
2013 97,440
2014 99,463 2.1%
2015 104,694 5.3%
2016 105,810 1.1%
2017 105,493 -0.3%

NOTE: Red text means percent change is >20%
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Massachusetts Highway Department

AADT by Year Comparison for 1/1/2013 - 12/31/2017
Criteria: On Road = INTERSTATE 495, Community = Bolton

District: Location ID: 9 County Number: 27 Section:
Highway System Number: Begin Milepoint: 51.560000 End Milepoint: 71.070000
Highway Number: Length: 19.510000 Control:
120,000
100,000
80,000
5 60,000
é 1
40,000
20,000
0-
2013 2014 2015 2016 2017
Year AADT % Change YOY
2013 94,802 0.7%
2014 94,541 -0.3%
2015 100,251 6.0%
2016 103,174 2.9%
2017 103,690 0.5%

NOTE: Red text means percent change is >20%

Generated 8/23/2018 Page 1 of 2
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TRIP GENERATION: APPENDIX 5




D (

Trip Generation for Single-Family Detached Housing (210) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
24 Hour Total
Setting/Location: General Urban/Suburban
Number of Studies: 159
Average Number of Dwelling Units: 264
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 12 Dwelling Units
Using Using In(X) Equation
T

0.92 In(X) +2.71 50% Enter; 50% Exit
148 Trips 74 Enter; 74 Exit

Trip Generation for Single-Family Detached Housing (210) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 173
Average Number of Dwelling Units: 219
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 12 Dwelling Units
Using Using Linear Equation
T= 0.71X+4.8 25% Enter; 75% Exit
= 14 Trips 4 Enter; 10 Exit

Trip Generation for Single-Family Detached Housing (210) [1]
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 190
Average Number of Dwelling Units: 242
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 12 Dwelling Units
Using Using In(X) Equation
T

0.96 In(X) + 0.2 63% Enter; 37% Exit
14 Trips 9 Enter; 5 Exit

[1] Institute of Transportation Engineers, Trip Generation Manual, 10th Edition,
September 2017 © 2017
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Trip Generation for Multifamily Housing (Low Rise) (220) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
24 Hour Total
Setting/Location: General Urban/Suburban
Number of Studies: 29
Average Number of Dwelling Units: 168
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 18 Dwelling Units
Using Using Average Rate
T=7.32X 50% Enter; 50% Exit
= 132 Trips 66 Enter; 66 Exit

Trip Generation for Multifamily Housing (Low Rise) (220) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 42
Average Number of Dwelling Units: 199
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 18 Dwelling Units
Using Using In(X) Equation

T= 0.95In(X)-0.51 23% Enter; 77% Exit

10 Trips 2 Enter; 8 Exit

Trip Generation for Multifamily Housing (Low Rise) (220) [1]
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 50
Average Number of Dwelling Units: 187
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 18 Dwelling Units
Using Using In(X) Equation
T

0.89 In(X) + 0.02 63% Enter; 37% Exit
14 Trips 9 Enter; 5 Exit

[1] Institute of Transportation Engineers, Trip Generation Manual, 10th Edition,
September 2017 © 2017
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Trip Generation for Multifamily Housing (Low Rise) (220) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
24 Hour Total
Setting/Location: General Urban/Suburban
Number of Studies: 29
Average Number of Dwelling Units: 168
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 36 Dwelling Units
Using Using Average Rate
T=7.32X 50% Enter; 50% Exit
= 264 Trips 132 Enter; 132 Exit

Trip Generation for Multifamily Housing (Low Rise) (220) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 42
Average Number of Dwelling Units: 199
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 36 Dwelling Units
Using Using In(X) Equation

T= 0.95In(X)-0.51 23% Enter; 77% Exit

19 Trips 4 Enter; 15 Exit

Trip Generation for Multifamily Housing (Low Rise) (220) [1]
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 50
Average Number of Dwelling Units: 187
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 36 Dwelling Units
Using Using In(X) Equation
T

0.89 In(X) + 0.02 63% Enter; 37% Exit
25 Trips 16 Enter; 9 Exit

[1] Institute of Transportation Engineers, Trip Generation Manual, 10th Edition,
September 2017 © 2017
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Trip Generation for Multifamily Housing (Mid-Rise) (221) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
24 Hour Total
Setting/Location: General Urban/Suburban
Number of Studies: 27
Average Number of Dwelling Units: 205
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday

where x = 214 Dwelling Units

Using Using Linear Equation
T= 545X-1.75 50% Enter; 50% Exit
= 1165 Trips 583 Enter; 582 Exit

Trip Generation for Multifamily Housing (Mid-Rise) (221) [1]
Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 53
Average Number of Dwelling Units: 207
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday

where x = 214 Dwelling Units

Using Using In(X) Equation
T= 0.98In(X) - 0.98 26% Enter; 74% Exit

73 Trips 19 Enter; 54 Exit

Trip Generation for Multifamily Housing (Mid-Rise) (221) [1]
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
Peak Hour of Adjacent Street Traffic: One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 60
Average Number of Dwelling Units: 208
Directional Disttibution: 50% Entering; 50% Exiting
Average Vehicle Trip Ends vs Dwelling Units on a Weekday
where x = 214 Dwelling Units
Using Using In(X) Equation
T

0.96 In(X) - 0.63 61% Enter; 39% Exit
92 Trips 56 Enter; 36 Exit

[1] Institute of Transportation Engineers, Trip Generation Manual, 10th Edition,
September 2017 © 2017
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Timed Runs between Wayland Country Club site and Sudbury Station Project Entrances

AM Peak Hour - June 7, 2018 Beginning at 730 AM

VIA Water Row, Plympton Rd, and Candy Hill Rd Via Old Sudbury Rd and Hudson Rd to the
to the Peter’s Way and Concord Road Intersection Primary Site Drive/Hudson Road Intersection
Westbound to Sudbury Station Site Westbound to Sudbury Station Site
Min Sec Min Sec
4 57 297 4 31 271
4 50 290 3 57 237
4 43 283 3 49 229
4 36 276 4 30 270
4 38 278 3 48 228
Average Average
4 45 284.8 4 7 247
Eastbound to Wayland Country Club Eastbound to Wayland Country Club
Min Sec Min Sec
5 24 324 4 59 299
5 40 340 5 1 301
4 38 278 5 25 325
4 38 278 5 0 300
4 45 285 5 3 303
Average Average
5 1 301 5 6 305.6
PM Peak Hour - June 7, 2018 Beginning at 4:10 PM PM Peak Hour - June 7, 2018 Beginning at 4:1(
J Westbound to Sudbury Station Site
Min Sec Min Sec
4 50 290 7 10 430
5 19 319 5 42 342
4 33 273 4 24 264
5 36 336 4 30 270
5 18 318 4 38 278
Average Average
5 7 307.2 5 17 316.8
Eastbound to Wayland Country Club Eastbound to Wayland Country Club
Min Sec Min Sec
5 19 319 4 29 269
4 53 293 3 48 228
5 15 315 3 34 214
5 8 308 4 4 244
5 12 312 3 26 206
Average Average

5 9 309.4 3 52 232.2
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Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2018 Existing Volumes

Weekday AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 236 628 136 21 208 0 208 303 150 3 228 102
Future Volume (vph) 236 628 136 21 208 0 208 303 150 3 228 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 40 105 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 1.00 097 100 1.00 100 094 0.95
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1798 1805 1863 1770 1756 1676
FIt Permitted 045 1.00 0.07 1.00 016  1.00 0.93
Satd. Flow (perm) 839 1798 142 1863 294 1756 1566
Peak-hour factor, PHF 076 089 067 066 08 025 083 08 071 075 088 058
Adj. Flow (vph) 31 706 203 32 245 0 251 340 211 4 259 176
RTOR Reduction (vph) 0 7 0 0 0 0 0 13 0 0 16 0
Lane Group Flow (vph) KNI 902 0 32 245 0 251 538 0 0 423 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 68.3 609 57.1 537 453 453 34.3
Effective Green, g (s) 68.3 609 571 537 453 453 34.3
Actuated g/C Ratio 051 045 042 040 034 034 0.25
Clearance Time () 40 105 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 540 811 101 741 175 589 397
v/s Ratio Prot c0.07 ¢0.50 001 013 c0.07 0.31
v/s Ratio Perm 0.22 0.13 c0.41 0.27
vlc Ratio 058 111 032 033 143 091 1.06
Uniform Delay, d1 209 370 314 282 438 430 50.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15 672 1.8 0.3 2249 209 63.3
Delay (s) 224 1043 332 285 268.7  63.9 113.7
Level of Service C F C C F E F
Approach Delay (s) 834 29.0 128.0 113.7
Approach LOS F C F F
Intersection Summary
HCM 2000 Control Delay 95.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.23
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 26.5
Intersection Capacity Utilization 106.9% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2018 Existing Volumes

Weekday AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 236 628 136 21 208 0 208 303 150 3 228 102
Future Volume (vph) 236 628 136 21 208 0 208 303 150 3 228 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 1.00 097 100 1.00 100 094 0.95
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1798 1805 1863 1770 1756 1676
FIt Permitted 046  1.00 0.08 1.00 019 1.00 1.00
Satd. Flow (perm) 854 1798 148 1863 362 1756 1670
Peak-hour factor, PHF 076 089 067 066 08 025 083 08 071 075 088 058
Adj. Flow (vph) 31 706 203 32 245 0 251 340 211 4 259 176
RTOR Reduction (vph) 0 6 0 0 0 0 0 13 0 0 16 0
Lane Group Flow (vph) KNI 903 0 32 245 0 251 538 0 0 423 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 729 655 549 515 473 473 37.3
Effective Green, g (s) 729 655 549 515 473 473 37.3
Actuated g/C Ratio 054 048 041 038 035 035 0.28
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 576 871 101 710 189 614 461
v/s Ratio Prot c0.07 ¢0.50 001 013 c0.06 0.31
v/s Ratio Perm 0.22 0.12 c0.40 0.25
vlc Ratio 054 104 032 035 133 088 0.92
Uniform Delay, d1 183 348 327 298 457 412 474
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 403 1.8 0.3 179.4  16.1 23.0
Delay (s) 193 75.1 345 301 2251 573 70.4
Level of Service B E C C F E E
Approach Delay (s) 60.9 30.6 109.8 704
Approach LOS E C F E
Intersection Summary
HCM 2000 Control Delay 73.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 135.1 Sum of lost time (s) 20.0
Intersection Capacity Utilization 101.4% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project

6: Peakham Rd/Ti Sales Dr & Hudson Rd/Hudson Rc

2018 Existing Volumes

Weekday AM Peak Hour

Intersection
Int Delay, siveh 134.6
Movement EBL EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S > Fi S
Traffic Vol, veh/h 4 19 116 373 2 30 3 414 3 1 2
Future Vol, veh/h 4 19 116 373 2 30 3 414 3 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - None - - None - - None
Storage Length - - - - - - -
Veh in Median Storage, # 0 0 0
Grade, % - - - 0 - - 0 - - 0 -
Peak Hour Factor 50 79 64 9 25 83 25 8 38 25 50
Heavy Vehicles, % 0 5 9 3 0 0 0 2 0 0 0
Mvmt Flow 8 24 181 414 8 36 12 511 8 4 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 422 0 776 0 0 1564 1564 764 1822 1572 418
Stage 1 - - - - - 780 780 780 780 -
Stage 2 - - 784 784 - 1042 792 -
Critical Hdwy 41 4.19 71 65 622 71 65 6.2
Critical Hdwy Stg 1 - 6.1 55 - 61 55 -
Critical Hdwy Stg 2 - - 6.1 55 - 61 55 -
Follow-up Hdwy 2.2 - 2281 35 4 3318 35 4 33
Pot Cap-1 Maneuver 1148 810 92 113 ~404 60 111 639
Stage 1 - - 391 409 - 391 409 -
Stage 2 389 407 280 404
Platoon blocked, %

Mov Cap-1 Maneuver 1148 810 68 79 ~404 78 639
Mov Cap-2 Maneuver - 68 79 - - 78 -
Stage 1 386 404 386 290
Stage 2 270 288 - 399
Approach EB WB NB SB

HCM Control Delay, s 0.1 3.2 $468.8
HCM LOS F

Minor Lane/Major Mvmt

NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

Notes

287 1148
1.949 0.007
$468.8

810

- 0.224

8.2 0 10.7
A A - B
0 - - 09

~: Volume exceeds capacity

$: Delay exceeds 300s

+: Computation Not Defined

*: All major volume in platoon

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project
13: Concord Rd & Candy Hill Rd

2018 Existing Volumes
Weekday AM Peak Hour

Intersection
Int Delay, siveh 0.7
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 15 4 526 22 2 417
Future Vol, veh/h 15 4 526 22 2 417
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 - 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 54 50 8 79 25 88
Heavy Vehicles, % 0 0 2 0 0 7
Mvmt Flow 28 8 649 28 8 474
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1153 663 0 0 677 0

Stage 1 663 - - - - -

Stage 2 490 - - - -
Critical Hdwy 6.4 6.2 - - 41
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 35 33 - - 22
Pot Cap-1 Maneuver 220 465 - - 924

Stage 1 516 - - - -

Stage 2 620
Platoon blocked, % - -
Mov Cap-1 Maneuver 217 465 - - 924
Mov Cap-2 Maneuver 217 - - - -

Stage 1 510

Stage 2 620
Approach WB NB SB
HCM Control Delay,s 22.1 0 0.1
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 246 924
HCM Lane V/C Ratio - - 0.145 0.009 -
HCM Control Delay (s) - - 221 89 0
HCM Lane LOS - - C A A
HCM 95th 9%tile Q(veh) - - 05 0

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2018 Existing Volumes
Weekday PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 167 323 269 45 565 3 352 291 37 0 229 223
Future Volume (vph) 167 323 269 45 565 3 352 291 37 0 229 223
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 100 093 100 1.00 100 098 0.93
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1805 1743 1770 1880 1787 1844 1765
FIt Permitted 0.08 1.00 0.09 1.00 011 1.00 1.00
Satd. Flow (perm) 151 1743 161 1880 208 1844 1765
Peak-hour factor, PHF 095 092 08 062 079 075 091 091 071 025 088 0.89
Adj. Flow (vph) 176 351 302 73 715 4 387 320 52 0 260 251
RTOR Reduction (vph) 0 20 0 0 0 0 0 3 0 0 22 0
Lane Group Flow (vph) 176 633 0 73 719 0 387 369 0 0 489 0
Heavy Vehicles (%) 0% 1% 2% 2% 1% 0% 1% 1% 0% 0% 1% 0%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 622 522 522  46.2 60.2  60.2 321
Effective Green, g (s) 622 522 522  46.2 60.2  60.2 321
Actuated g/C Ratio 045 038 038 034 044 044 0.23
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 662 131 632 368 808 412
v/s Ratio Prot c0.07  0.36 0.02 ¢0.38 c0.18 0.20 c0.28
v/s Ratio Perm 0.30 0.19 0.28
vlc Ratio 083 0.96 056 114 105 046 119
Uniform Delay, d1 356 414 333 456 430 271 52.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 232 244 51 801 61.1 1.9 105.9
Delay (s) 588 659 384 1257 1041  28.9 158.5
Level of Service E E D F F C F
Approach Delay (s) 64.4 117.6 67.3 158.5
Approach LOS E F E F
Intersection Summary
HCM 2000 Control Delay 96.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 137.3 Sum of lost time (s) 20.0
Intersection Capacity Utilization 97.7% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project
6: Peakham Rd/Ti Sales Dr & Hudson Rd/Hudson Rc

2018 Existing Volumes

Weekday PM Peak Hour

Intersection
Int Delay, siveh 136
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 3 614 20 171 953 2 M 0 144 3 0 4
Future Vol, veh/h 3 614 20 171 953 2 4 0 144 3 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # 0 - - 0 0 0
Grade, % - 0 - - 0 - - 0 - 0 -
Peak Hour Factor 38 94 56 9% 8 50 73 25 84 38 25 50
Heavy Vehicles, % 0 1 5 0 1 0 0 0 0 0 0 0
Mvmt Flow 8 653 36 180 1121 4 60 0 1711 8 0 8
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 1125 0 0 689 0 0 2174 2172 671 2256 2188 1123
Stage 1 - - - - 687 687 - 1483 1483 -
Stage 2 - - 1487 1485 773 705 -
Critical Hdwy 41 41 71 65 62 71 65 6.2
Critical Hdwy Stg 1 - - 6.1 55 - 61 55 -
Critical Hdwy Stg 2 - - 6.1 55 - 61 55 -
Follow-up Hdwy 2.2 2.2 35 4 33 35 4 33
Pot Cap-1 Maneuver 628 915 ~34 47 460 30 46 253
Stage 1 - - 440 450 - 157 191 -
Stage 2 157 190 395 442
Platoon blocked, %

Mov Cap-1 Maneuver 628 915 ~19 22 460 11 21 253
Mov Cap-2 Maneuver - - ~19 22 - 12 -
Stage 1 431 441 - 154 9
Stage 2 72 90 - 243 433

Approach EB WB NB SB
HCM Control Delay, s 0.1 14 $1286.9 $369.5
HCM LOS F F

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl
Capacity (veh/h) 65 628 915 -2
HCM Lane V/C Ratio 3.565 0.013 - 0.197 - 0.757
HCM Control Delay (s)  $1286.9 10.8 0 9.9 0 $369.5
HCM Lane LOS F B A - A A F
HCM 95th %tile Q(veh) 24.4 0 0.7 - 2.1

Notes

~: Volume exceeds capacity

$: Delay exceeds 300s

+: Computation Not Defined

*: All major volume in platoon

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project 2018 Existing Volumes

13: Concord Rd & Candy Hill Rd Weekday PM Peak Hour
Intersection
Int Delay, siveh 0.8
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 18 4 458 15 12 500
Future Vol, veh/h 18 4 458 15 12 500
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 75 33 97 75 60 95
Heavy Vehicles, % 0 0 1 7 0 1
Mvmt Flow 24 12 472 20 20 526
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1048 482 0 0 492 0
Stage 1 482 - - - - -
Stage 2 566 - - - -
Critical Hdwy 6.4 6.2 - - 41

Critical Hdwy Stg 1 5.4
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 35 33 - - 22

Pot Cap-1 Maneuver 255 588 - - 1082

Stage 1 625 - - - -

Stage 2 572
Platoon blocked, % - -
Mov Cap-1 Maneuver 248 588 - - 1082
Mov Cap-2 Maneuver 248 - - - -

Stage 1 609

Stage 2 572
Approach WB NB SB
HCM Control Delay,s 18.2 0 0.3
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 308 1082 -
HCM Lane V/C Ratio - - 0.117 0.018 -
HCM Control Delay (s) - - 182 84 0
HCM Lane LOS - - C A A
HCM 95th 9%tile Q(veh) - - 04 01 -
PSC - Professional Services Corporation August 2018

Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2025 No Build Volumes
Weekday AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts +4
Traffic Volume (vph) 262 697 151 23 231 0 231 336 167 3 253 113
Future Volume (vph) 262 697 151 23 231 0 231 336 167 3 253 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 0.95
Frt 1.00 0.97 100 1.00 100 094 0.94
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1798 1805 1863 1770 1756 3165
FIt Permitted 042 1.00 0.08 1.00 022 1.00 0.89
Satd. Flow (perm) 780 1798 153 1863 411 1756 2825
Peak-hour factor, PHF 076 089 067 066 08 025 083 08 071 075 088 058
Adj. Flow (vph) 345 783 225 35 272 0 278 378 235 4 288 195
RTOR Reduction (vph) 0 6 0 0 0 0 0 13 0 0 77 0
Lane Group Flow (vph) 345 1002 0 35 272 0 278 600 0 0 410 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 734 663 529 498 480  48.0 29.2
Effective Green, g (s) 734 663 529 498 480 480 29.2
Actuated g/C Ratio 054 049 039 037 035 035 0.21
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 560 875 97 681 292 618 605
v/s Ratio Prot c0.09 c0.56 001 015 0.10 c0.34
v/s Ratio Perm 0.24 0.13 0.23 0.15
vlc Ratio 062 114 036 040 095 0.97 0.68
Uniform Delay, d1 193 349 338 321 373 434 49.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20 787 2.3 0.4 39.7 297 3.0
Delay (s) 213 1137 36.1 325 770 731 52.2
Level of Service C F D C E E D
Approach Delay (s) 90.1 329 74.3 52.2
Approach LOS F C E D
Intersection Summary
HCM 2000 Control Delay 73.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 136.2 Sum of lost time (S) 20.0
Intersection Capacity Utilization 101.1% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury T Houston



Sudbury Station Project

6: Peakham Rd/Ti Sales Dr & Hudson Rd/Hudson Rc

2025 No Build Volumes

Weekday AM Peak Hour

Intersection
Int Delay, siveh 226.6
Movement EBL EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi S > Fi S
Traffic Vol, veh/h 4 21 129 413 2 33 3 460 3 1 2
Future Vol, veh/h 4 21 129 413 2 33 3 460 3 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - None - - None - - None
Storage Length - - - - - - -
Veh in Median Storage, # 0 0 0
Grade, % - - - 0 - - 0 - - 0 -
Peak Hour Factor 50 79 64 9 25 83 25 8 38 25 50
Heavy Vehicles, % 0 5 9 3 0 0 0 2 0 0 0
Mvmt Flow 8 27 202 459 8 40 12 568 8 4 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 467 0 863 0 0 1737 1737 850 2023 1746 463
Stage 1 - - - - - 866 866 867 867 -
Stage 2 - - - - 871 871 - 1156 879 -
Critical Hdwy 41 4.19 - - 71 65 622 71 65 62
Critical Hdwy Stg 1 - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.2 - 2281 - - 35 4 3318 35 4 33
Pot Cap-1 Maneuver 1105 750 - - 69 88 ~360 44 87 603
Stage 1 - - - - 351 373 - 350 373 -
Stage 2 349 371 242 368
Platoon blocked, % - -

Mov Cap-1 Maneuver 1105 750 - - 46 55 ~360 55 603
Mov Cap-2 Maneuver - - - 46 55 - - 55 -
Stage 1 346 368 345 237
Stage 2 217 236 - 363
Approach EB WB NB SB

HCM Control Delay,s 0.1 35 $791.2
HCM LOS F

Minor Lane/Major Mvmt

NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

Notes

2.659 0.007
$791.2

233 1105 - - 750
- 0.269 -
8.3 0 11.6 0
A A - B A
0 - - 11 -

~: Volume exceeds capacity

$: Delay exceeds 300s

+: Computation Not Defined

*. All major volume in platoon

PSC - Professional Services Corporation
Prepared for the Town of Sudbury

August 2018
T Houston



Sudbury Station Project 2025 No Build Volumes

13: Concord Rd & Candy Hill Rd Weekday AM Peak Hour
Intersection
Int Delay, siveh 0.8
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 17 4 584 24 2 463
Future Vol, veh/h 17 4 584 24 2 463
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 54 50 8 79 25 88
Heavy Vehicles, % 0 0 2 0 0 7
Mvmt Flow 31 8 721 30 8 526
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1278 736 0 0 751 0
Stage 1 736 - - - - -
Stage 2 542 - - - -
Critical Hdwy 6.4 6.2 - - 41

Critical Hdwy Stg 1 5.4
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 35 33 - - 22

Pot Cap-1 Maneuver 185 422 - - 868

Stage 1 477 - - - -

Stage 2 587
Platoon blocked, % - -
Mov Cap-1 Maneuver 183 422 - - 868
Mov Cap-2 Maneuver 183 - - - -

Stage 1 471

Stage 2 587
Approach WB NB SB
HCM Control Delay,s 26.4 0 0.1
HCM LOS D
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 207 868 -
HCM Lane V/C Ratio - - 0.191 0.009 -
HCM Control Delay (s) - - 264 92 0
HCM Lane LOS - - D A A
HCM 95th 9%tile Q(veh) - - 07 0
PSC - Professional Services Corporation August 2018

Prepared for the Town of Sudbury T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2025 No Build Volumes
Weekday PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 185 359 299 50 627 3 391 323 41 0 254 248
Future Volume (vph) 185 359 299 50 627 3 391 323 41 0 254 248
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 100 093 100 1.00 100 098 0.93
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1711 1805 1861 1770 1824 1644
FIt Permitted 0.07 1.00 0.08 1.00 0.10 1.00 1.00
Satd. Flow (perm) 136 1711 151 1861 191 1824 1644
Peak-hour factor, PHF 075 092 08 063 079 075 091 091 071 025 088 0.89
Adj. Flow (vph) 247 390 336 79 794 4 430 355 58 0 289 279
RTOR Reduction (vph) 0 19 0 0 0 0 0 3 0 0 22 0
Lane Group Flow (vph) 247 707 0 79 798 0 430 410 0 0 546 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 642  56.2 542 502 582 582 35.1
Effective Green, g (s) 642  56.2 542 502 582 582 35.1
Actuated g/C Ratio 047 041 039 037 042 042 0.26
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 181 700 107 680 300 773 420
v/s Ratio Prot c0.10 041 002 043 c0.20 0.22 0.33
v/s Ratio Perm c0.54 0.27 c0.41
vlc Ratio 136 101 074 117 143 053 1.30
Uniform Delay, d1 399 406 340 436 427 294 51.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1954  36.3 231 931 213.2 2.6 151.2
Delay (s) 2352  76.9 57.1 136.7 255.8 320 202.3
Level of Service F E E F F C F
Approach Delay (s) 117.1 129.5 146.2 202.3
Approach LOS F F F F
Intersection Summary
HCM 2000 Control Delay 142.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.42
Actuated Cycle Length (s) 137.3 Sum of lost time (S) 20.0
Intersection Capacity Utilization 107.0% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
PSC- Professional Services Corporation August 2018
Prepared for the Town of Sudbury T Houston



Sudbury Station Project
6: Peakham Rd/Ti Sales Dr & Hudson Rd/Hudson Rc

2025 No Build Volumes

Weekday PM Peak Hour

Intersection
Int Delay, siveh 4535
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 3 682 22 190 1058 2 49 0 160 3 0 4
Future Vol, veh/h 3 682 22 190 1058 2 49 0 160 3 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - None - None - - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 0 0 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 38 94 56 9% 8 5 73 25 84 38 25 50
Heavy Vehicles, % 0 3 5 9 3 0 0 0 2 0 0 0
Mvmt Flow 8 726 39 200 1245 4 67 0 190 8 0 8
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 1249 0 0 765 0 0 2413 2411 746 2504 2428 1247
Stage 1 - - - - - - 762 762 - 1647 1647 -
Stage 2 - - 1651 1649 857 781 -
Critical Hdwy 41 4.19 71 65 622 71 65 6.2
Critical Hdwy Stg 1 - - 6.1 55 - 61 55 -
Critical Hdwy Stg 2 - - - 6.1 55 - 61 55 -
Follow-up Hdwy 2.2 - 2281 35 4 3318 35 4 33
Pot Cap-1 Maneuver 564 818 ~23 33 413 20 32 214
Stage 1 - - 400 416 - 127 158 -
Stage 2 126 158 355 408
Platoon blocked, %

Mov Cap-1 Maneuver 564 818 =7 6 413 ~4 6 214
Mov Cap-2 Maneuver - - ~7 6 - ~4 6 -
Stage 1 390 406 124 32
Stage 2 ~24 32 186 398
Approach EB WB NB SB
HCM Control Delay,s 0.1 15 $4300.4 $1349.1
HCM LOS F F

Minor Lane/Major Mvmt

NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th 9%tile Q(veh)

Notes

26 564 818

9.908 0.014 - 0.244
$43004 115 0 10.8 0
F B A - B A

32 0 - - 1

- 8
- 1.987
$1349.1
F
&

~: Volume exceeds capacity

$: Delay exceeds 300s

+: Computation Not Defined

*. All major volume in platoon

PSC- Professional Services Corporation

Prepared for the Town of Sudbury

August 2018
T Houston



Sudbury Station Project
13: Concord Rd & Candy Hill Rd

2025 No Build Volumes
Weekday PM Peak Hour

Intersection
Int Delay, siveh 1.7
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 20 4 538 17 13 577
Future Vol, veh/h 20 4 538 17 13 577
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 7% 30 73 84 38 50
Heavy Vehicles, % 0 0 2 0 0 7
Mvmt Flow 27 13 737 20 34 1154
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1969 747 0 0 757 0

Stage 1 747 - - - - -

Stage 2 1222 - -
Critical Hdwy 6.4 6.2 4.1
Critical Hdwy Stg 1 5.4 - -
Critical Hdwy Stg 2 5.4 - -
Follow-up Hdwy 35 33 2.2
Pot Cap-1 Maneuver 70 416 863

Stage 1 472 - -

Stage 2 281
Platoon blocked, %
Mov Cap-1 Maneuver 62 416 863
Mov Cap-2 Maneuver 62 - -

Stage 1 420

Stage 2 281
Approach WB NB SB
HCM Control Delay,s  77.6 0 0.3
HCM LOS F
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 87 863
HCM Lane V/C Ratio 0.46 0.04 -
HCM Control Delay (s) 776 93 0
HCM Lane LOS F A A
HCM 95th 9%tile Q(veh) 19 01 -

PSC- Professional Services Corporation
Prepared for the Town of Sudbury

August 2018
T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2025 Build Volumes "Approved Townhouse Project"
Weekday AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 265 705 155 23 234 0 232 336 167 3 253 114
Future Volume (vph) 265 705 155 23 234 0 232 336 167 3 253 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 1.00 097 100 1.00 100 094 0.95
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1797 1805 1863 1770 1756 1675
FIt Permitted 041  1.00 0.08 1.00 016  1.00 0.87
Satd. Flow (perm) 756 1797 158 1863 306 1756 1465
Peak-hour factor, PHF 076 089 067 066 08 025 083 08 071 075 088 058
Adj. Flow (vph) 349 792 231 35 275 0 280 378 235 4 288 197
RTOR Reduction (vph) 0 6 0 0 0 0 0 13 0 0 16 0
Lane Group Flow (vph) 349 1017 0 35 275 0 280 600 0 0 473 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 725 653 513 481 492 492 38.2
Effective Green, g (s) 725 653 513 481 492 492 38.2
Actuated g/C Ratio 053 048 038 035 036 0.36 0.28
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 550 859 97 656 185 632 409
v/s Ratio Prot c0.09 c0.57 001 015 c0.08 0.34
v/s Ratio Perm 0.24 0.13 c0.47 0.32
vlc Ratio 063 118 036 042 151 095 1.16
Uniform Delay, d1 201 356 344 336 433 424 49.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24 945 2.3 0.4 2569  25.2 94.8
Delay (s) 225 1301 36.7 340 300.2 67.6 143.9
Level of Service C F D C F E F
Approach Delay (s) 102.7 34.3 140.5 143.9
Approach LOS F C F F
Intersection Summary
HCM 2000 Control Delay 113.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 131
Actuated Cycle Length (s) 136.5 Sum of lost time (s) 20.0
Intersection Capacity Utilization 111.5% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project 2025 Build Volumes "Approved Townhouse Project"

6: Peakham Rd/Ti Sales Dr & Hudson Rd/Hudson Rc Weekday AM Peak Hour
Intersection
Int Delay, siveh 226.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 4 703 21 130 415 2 33 3 460 3 1 2
Future Vol, veh/h 4 703 21 130 415 2 33 3 460 3 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 50 8 79 64 9 25 8 25 81 38 25 50
Heavy Vehicles, % 0 3 5 9 3 0 0 0 2 0 0 0
Mvmt Flow 8 837 27 203 461 8 40 12 568 8 4 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 469 0 0 864 0 0 1742 1742 851 2028 1751 465
Stage 1 - - - - - - 867 867 - 871 871 -
Stage 2 - - - - - - 875 875 - 1157 880 -
Critical Hdwy 41 - - 419 - - 71 65 622 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.2 - - 2281 - - 35 4 3318 35 4 33
Pot Cap-1 Maneuver 1103 - - 750 - - 69 88 ~360 43 87 602
Stage 1 - - - - - - 350 373 - 349 371 -
Stage 2 - - - - - - 347 370 - 241 368
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1103 - - 750 - - 46 55 ~360 - 54 602
Mov Cap-2 Maneuver - - - - - - 46 55 - - b4 -
Stage 1 - - - - - - 345 368 - 344 235
Stage 2 - - - - - - 214 234 - - 363
Approach EB WB NB SB

HCM Control Delay, s 0.1 3.5 $791.2
HCM LOS F

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 233 1103 - - 750

HCM Lane V/C Ratio 2.659 0.007 - - 02711 -
HCM Control Delay (s) $7912 83 0 - 116 0
HCM Lane LOS F A A - B A
HCM 95th 9%tile Q(veh) 52.7 0 - - 11 -
Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project
13: Concord Rd & Candy Hill Rd

2025 Build Volumes "Approved Townhouse Project"

Weekday AM Peak Hour

Intersection
Int Delay, siveh 0.8
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 17 4 587 24 2 464
Future Vol, veh/h 17 4 587 24 2 464
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 - 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 54 50 8 79 25 88
Heavy Vehicles, % 0 0 2 0 0 7
Mvmt Flow 3l 8 725 30 8 527
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1283 740 0 0 755 0

Stage 1 740 - - - - -

Stage 2 543 - - - -
Critical Hdwy 6.4 6.2 - - 41
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 35 33 - - 22
Pot Cap-1 Maneuver 184 420 - - 865

Stage 1 475 - - - -

Stage 2 586
Platoon blocked, % - -
Mov Cap-1 Maneuver 182 420 - - 865
Mov Cap-2 Maneuver 182 - - - -

Stage 1 469

Stage 2 586
Approach WB NB SB
HCM Control Delay,s  26.6 0 0.1
HCM LOS D
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 206 865
HCM Lane V/C Ratio - - 0.192 0.009 -
HCM Control Delay (s) - - 266 9.2 0
HCM Lane LOS - - D A A
HCM 95th 9%tile Q(veh) - - 07 0

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project

4: Hudson Rc/Hudson Rd & Primary Access Drive

2025 Build Volumes "Approved Townhouse Project"

Weekday AM Peak Hour

Intersection
Int Delay, siveh 0.6
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 T L
Traffic Vol, veh/h 1 1165 544 5 15 3
Future Vol, veh/h 1 1165 544 5 15 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1 1266 591 5 16 3
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 596 0 0 1862 594
Stage 1 - - 594 -
Stage 2 - 1268 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 980 80 505
Stage 1 - 552 -
Stage 2 265
Platoon blocked, %

Mov Cap-1 Maneuver 980 80 505
Mov Cap-2 Maneuver 80 -
Stage 1 550
Stage 2 265

Approach EB WB SB
HCM Control Delay, s 0 0 53.7
HCM LOS F
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLnl
Capacity (veh/h) 980 93
HCM Lane V/C Ratio 0.001 - 0.21
HCM Control Delay (s) 8.7 0 - - 537
HCM Lane LOS A A - - F
HCM 95th 9%tile Q(veh) 0 0.7

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2025 Build PM Volumes "Approved Townhouse Project”

Weekday PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 187 364 301 50 635 3 395 323 41 0 254 251
Future Volume (vph) 187 364 301 50 635 3 395 323 41 0 254 251
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 100 093 100 1.00 100 098 0.93
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1712 1805 1861 1770 1824 1643
FIt Permitted 0.08 1.00 0.09 1.00 0.09 1.00 1.00
Satd. Flow (perm) 153 1712 172 1861 169 1824 1643
Peak-hour factor, PHF 09 092 08 063 079 075 091 091 071 075 088 0.89
Adj. Flow (vph) 197 396 338 79 804 4 434 355 58 0 289 282
RTOR Reduction (vph) 0 20 0 0 0 0 0 4 0 0 23 0
Lane Group Flow (vph) 197 714 0 79 808 0 434 409 0 0 548 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 582 502 482 442 642 642 40.1
Effective Green, g (s) 582 502 482 442 642 642 40.1
Actuated g/C Ratio 042 037 035 032 047 047 0.29
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 181 625 107 599 313 852 479
v/s Ratio Prot c0.08 042 0.02 043 c0.20 0.22 0.33
v/s Ratio Perm 0.38 0.24 c0.44
vlc Ratio 109 114 0.74 135 139 048 1.14
Uniform Delay, d1 381 436 369 466 438 251 48.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 925 823 231 1679 192.6 1.9 87.3
Delay (s) 1305 125.9 60.0 2144 236.4  27.0 135.9
Level of Service F F E F F C F
Approach Delay (s) 126.9 200.7 134.3 135.9
Approach LOS F F F F
Intersection Summary
HCM 2000 Control Delay 150.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 137.3 Sum of lost time (s) 20.0
Intersection Capacity Utilization 107.9% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project
6: Peakham Rd/Ti Sales Dr & Hudson Rd/Hudson Rc

2025 Build PM Volumes "Approved Townhouse Project”
Weekday PM Peak Hour

Intersection
Int Delay, siveh 460.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 3 684 22 191 1059 2 49 0 161 3 0 4
Future Vol, veh/h 3 684 22 191 1059 2 49 0 161 3 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 38 94 56 9% 8 50 73 25 84 38 25 50
Heavy Vehicles, % 0 3 5 9 3 0 0 0 2 0 0 0
Mvmt Flow 8 728 39 201 1246 4 67 0 192 8 0 8
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 1250 0 0 767 0 0 2418 2416 748 2510 2433 1248
Stage 1 - - - - - - 764 764 - 1650 1650 -
Stage 2 - - - - - - 1654 1652 860 783 -
Critical Hdwy 41 - - 419 - - 71 65 622 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.2 - - 2281 - - 35 4 3318 35 4 33
Pot Cap-1 Maneuver 564 816 - - ~23 33 412 19 32 213
Stage 1 - - - - - - 399 416 - 126 158 -
Stage 2 - - - - - - 125 158 353 407
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 564 - - 816 - - ~7 6 412 ~3 6 213
Mov Cap-2 Maneuver - - - - - - ~7 6 - ~3 6 -
Stage 1 - - - - - - 389 406 123 30
Stage 2 - - - - - - ~23 30 184 397
Approach EB WB NB SB
HCM Control Delay, s 0.1 15 $4321 $1899.6
HCM LOS F F

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 26 564 - - 816 - - 6
HCM Lane V/C Ratio 9.953 0.014 - - 0.246 - - 2.649
HCM Control Delay (s) $4321 115 0 - 108 0 $1899.6
HCM Lane LOS F B A - B A - F
HCM 95th %tile Q(veh) 32.1 0 - - 1 - - 31
Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined

*: All major volume in platoon

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project
13: Concord Rd & Candy Hill Rd

2025 Build PM Volumes "Approved Townhouse Project”
Weekday PM Peak Hour

Intersection
Int Delay, siveh 0.9
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 20 4 540 17 13 580
Future Vol, veh/h 20 4 540 17 13 580
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 - 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 75 33 97 75 60 95
Heavy Vehicles, % 0 0 2 0 0 7
Mvmt Flow 27 12 557 23 22 611
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1224 569 0 0 580 0

Stage 1 569 - - - - -

Stage 2 655 - - - -
Critical Hdwy 6.4 6.2 - - 41
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 35 33 - - 22
Pot Cap-1 Maneuver 200 525 - - 1004

Stage 1 570 - - - -

Stage 2 521
Platoon blocked, % - -
Mov Cap-1 Maneuver 193 525 - - 1004
Mov Cap-2 Maneuver 193 - - - -

Stage 1 551

Stage 2 521
Approach WB NB SB
HCM Control Delay,s 22.8 0 0.3
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 241 1004
HCM Lane V/C Ratio - - 0.161 0.022 -
HCM Control Delay (s) - - 228 87 0
HCM Lane LOS - - C A A
HCM 95th 9%tile Q(veh) - - 06 01 -

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project

4: Hudson Rc/Hudson Rd & Primary Access Drive

2025 Build PM Volumes "Approved Townhouse Project”

Weekday PM Peak Hour

Intersection
Int Delay, siveh 05
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 T L
Traffic Vol, veh/h 3 845 1250 15 9 2
Future Vol, veh/h 3 845 1250 15 9 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 918 1359 16 10 2
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 1375 0 0 2291 1367
Stage 1 - - 1367 -
Stage 2 - 924 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 499 43 180
Stage 1 - 237 -
Stage 2 387
Platoon blocked, %

Mov Cap-1 Maneuver 499 42 180
Mov Cap-2 Maneuver 42 -
Stage 1 234
Stage 2 387

Approach EB WB SB
HCM Control Delay, s 0 0 100.7
HCM LOS F
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLnl
Capacity (veh/h) 499 - 49
HCM Lane V/C Ratio 0.007 - - 0.244
HCM Control Delay (s) 12.3 0 - - 100.7
HCM Lane LOS B A - - F
HCM 95th 9%tile Q(veh) 0 0.8

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2025 Build Traffic Volumes "Submitted Project"”

Weekday AM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 262 716 165 23 241 0 236 336 167 3 253 113
Future Volume (vph) 262 716 165 23 241 0 236 336 167 3 253 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 100 096 100 1.00 100 094 0.95
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1794 1805 1863 1770 1756 1676
FIt Permitted 040 1.00 0.08 1.00 017 1.00 0.87
Satd. Flow (perm) 742 1794 156 1863 309 1756 1466
Peak-hour factor, PHF 076 089 067 066 08 025 083 08 071 075 088 058
Adj. Flow (vph) 345 804 246 35 284 0 284 378 235 4 288 195
RTOR Reduction (vph) 0 7 0 0 0 0 0 13 0 0 16 0
Lane Group Flow (vph) 345 1043 0 35 284 0 284 600 0 0 471 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA pm-+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 725 653 518 486 492 492 38.2
Effective Green, g (s) 725 653 518 486 492 492 38.2
Actuated g/C Ratio 053 048 038 0.36 036 0.36 0.28
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 541 858 97 663 186 632 410
v/s Ratio Prot c0.09 c0.58 001 015 c0.08 0.34
v/s Ratio Perm 0.25 0.13 c0.47 0.32
vlc Ratio 064 122 036 043 153 095 1.15
Uniform Delay, d1 201 356 342 334 434 424 49.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25 107.8 2.3 0.4 2624  25.2 91.8
Delay (s) 226 1434 365 338 3058 67.6 141.0
Level of Service C F D C F E F
Approach Delay (s) 1135 34.1 143.0 141.0
Approach LOS F C F F
Intersection Summary
HCM 2000 Control Delay 118.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.33
Actuated Cycle Length (s) 136.5 Sum of lost time (s) 20.0
Intersection Capacity Utilization 112.6% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project 2025 Build Traffic Volumes "Submitted Project"”

6: Peakham Rd/Ti Sales Dr & Hudson Rd/Hudson Rc Weekday AM Peak Hour
Intersection
Int Delay, siveh 234.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 4 704 21 134 421 2 33 3 462 3 1 2
Future Vol, veh/h 4 704 21 134 421 2 33 3 462 3 1 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 50 8 79 64 9 25 8 25 81 38 25 50
Heavy Vehicles, % 0 3 5 9 3 0 0 0 2 0 0 0
Mvmt Flow 8 838 27 209 468 8 40 12 570 8 4 4
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 476 0 0 865 0 0 1762 1762 852 2049 1771 472
Stage 1 - - - - - - 868 868 - 890 890 -
Stage 2 - - - - - - 894 894 - 1159 881 -
Critical Hdwy 41 - - 419 - - 71 65 622 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.2 - - 2281 - - 35 4 3318 35 4 33
Pot Cap-1 Maneuver 1097 - - 749 - - 67 8 ~359 42 84 596
Stage 1 - - - - - - 350 372 - 340 364 -
Stage 2 - - - - - - 338 362 - 241 367
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1097 - - 749 - - 44 52 ~359 - 51 596
Mov Cap-2 Maneuver - - - - - - 44 52 - - bl -
Stage 1 - - - - - - 345 367 - 33 22
Stage 2 - - - - - - 204 224 - - 362
Approach EB WB NB SB

HCM Control Delay, s 0.1 3.6 $822.8
HCM LOS F

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 228 1097 - - 749

HCM Lane V/C Ratio 2.729 0.007 - - 028 -
HCM Control Delay (s) $8228 83 0 - 117 0
HCM Lane LOS F A A - B A
HCM 95th 9%tile Q(veh) 53.6 0 - - 11 -
Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

PSC - Professional Services Corporation August 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project
13: Concord Rd & Candy Hill Rd

2025 Build Traffic Volumes "Submitted Project"”
Weekday AM Peak Hour

Intersection
Int Delay, siveh 0.8
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 17 4 595 36 2 467
Future Vol, veh/h 17 4 595 36 2 467
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 54 50 8 79 25 88
Heavy Vehicles, % 0 0 2 0 0 7
Mvmt Flow 3l 8 735 46 8 531
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1305 758 0 0 781 0

Stage 1 758 - - - - -

Stage 2 547 - -
Critical Hdwy 6.4 6.2 4.1
Critical Hdwy Stg 1 5.4 - -
Critical Hdwy Stg 2 5.4 - -
Follow-up Hdwy 35 33 2.2
Pot Cap-1 Maneuver 178 410 845

Stage 1 466 - -

Stage 2 584
Platoon blocked, %
Mov Cap-1 Maneuver 176 410 845
Mov Cap-2 Maneuver 176 - -

Stage 1 460

Stage 2 584
Approach WB NB SB
HCM Control Delay,s  27.5 0 0.1
HCM LOS D
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) 199 845
HCM Lane V/C Ratio - 0.198 0.009 -
HCM Control Delay (s) 275 93 0
HCM Lane LOS D A A
HCM 95th 9%tile Q(veh) 0.7 0

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project

4: Hudson Rc/Hudson Rd & Primary Access Drive

2025 Build Traffic Volumes "Submitted Project"”
Weekday AM Peak Hour

Intersection
Int Delay, siveh 1.8
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 T L
Traffic Vol, veh/h 4 1165 544 15 33 13
Future Vol, veh/h 4 1165 544 15 33 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 1266 591 16 36 14
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 607 0 0 1873 599
Stage 1 - - 599 -
Stage 2 - 1274 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 971 79 502
Stage 1 - 549 -
Stage 2 263
Platoon blocked, %

Mov Cap-1 Maneuver 971 78 502
Mov Cap-2 Maneuver 78 -
Stage 1 541
Stage 2 263

Approach EB WB SB
HCM Control Delay, s 0 0 70.3
HCM LOS F
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLnl
Capacity (veh/h) 971 102
HCM Lane V/C Ratio 0.004 - 0.49
HCM Control Delay (s) 8.7 0 - - 703
HCM Lane LOS A A - - F
HCM 95th 9%tile Q(veh) 0 2.2

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project
21: Concord Rd & Peter's Way

2025 Build Traffic Volumes "Submitted Project”
Weekday AM Peak Hour

Intersection
Int Delay, siveh 05
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 23 0 0 608 480 4
Future Vol, veh/h 23 0 0 608 480 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 25 0 0 661 522 4
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1185 524 526 0 - 0
Stage 1 524 - - - -
Stage 2 661 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver 209 553 1041
Stage 1 594 - -
Stage 2 514
Platoon blocked, %
Mov Cap-1 Maneuver 209 553 1041
Mov Cap-2 Maneuver 209 - -
Stage 1 594
Stage 2 514
Approach EB NB SB
HCM Control Delay,s  24.6 0 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 1041 209
HCM Lane V/C Ratio 0.12
HCM Control Delay (s) 0 24.6
HCM Lane LOS A C
HCM 95th 9%tile Q(veh) 0 0.4

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

August 2018
T Houston



Sudbury Station Project
3: Concord Rd & Hudson Rd/Old Sudbury Rd

2025 Build Traffic Volumes "Submitted Project”
Weekday PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts s
Traffic Volume (vph) 185 380 308 50 647 3 405 323 41 0 254 248
Future Volume (vph) 185 380 308 50 647 3 405 323 41 0 254 248
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 1.00 100 1.00 100 1.00 1.00
Frt 100 093 100 1.00 100 0098 0.93
Flt Protected 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 1752 1714 1805 1861 1770 1824 1644
FIt Permitted 0.07 1.00 0.08 1.00 0.10 1.00 1.00
Satd. Flow (perm) 134 1714 148 1861 191 1824 1644
Peak-hour factor, PHF 075 092 08 063 079 075 08 091 071 025 088 0.89
Adj. Flow (vph) 247 413 346 79 819 4 471 355 58 0 289 279
RTOR Reduction (vph) 0 19 0 0 0 0 0 3 0 0 22 0
Lane Group Flow (vph) 247 740 0 79 823 0 471 410 0 0 546 0
Heavy Vehicles (%) 3% 1% 6% 0% 2% 2% 2% 2% 2% 0% 4%  12%
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 642  56.2 552 512 582 582 35.1
Effective Green, g (s) 642  56.2 552 512 582 582 35.1
Actuated g/C Ratio 047 041 040 037 042 042 0.26
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 168 701 107 693 300 773 420
v/s Ratio Prot c0.10 043 002 044 c0.22 022 0.33
v/s Ratio Perm c0.59 0.27 c0.45
vlc Ratio 147  1.06 074 119 157 053 1.30
Uniform Delay, d1 38.7 406 341 431 427 294 51.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2410 497 231 985 272.1 2.6 151.2
Delay (s) 279.7  90.2 572 1416 3148 320 202.3
Level of Service F F E F F C F
Approach Delay (s) 136.7 134.2 182.6 202.3
Approach LOS F F F F
Intersection Summary
HCM 2000 Control Delay 159.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.54
Actuated Cycle Length (s) 137.3 Sum of lost time (s) 20.0
Intersection Capacity Utilization 108.8% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
PSC - Professional Services Corporation June 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project 2025 Build Traffic Volumes "Submitted Project

6: Peakham Rd/Ti Sales Dr & Hudson Rd "Weekday PM Peak Hour
Intersection
Int Delay, siveh 539.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S > Fi S
Traffic Vol, veh/h 3 690 22 193 1063 2 49 0 165 3 0 4
Future Vol, veh/h 3 690 22 193 1063 2 49 0 165 3 0 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 38 94 56 9% 8 50 73 25 84 38 25 50
Heavy Vehicles, % 0 3 5 9 3 0 0 0 2 0 0 0
Mvmt Flow 8 734 39 203 1251 4 67 0 196 8 0 8
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 1255 0 0 773 0 0 2433 2431 754 2527 2448 1253
Stage 1 - - - - - - 770 770 - 1659 1659 -
Stage 2 - - - - - - 1663 1661 - 868 789 -
Critical Hdwy 41 - - 419 - - 71 65 622 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.2 - - 2281 - - 35 4 3318 35 4 33
Pot Cap-1 Maneuver 561 - - 812 - - ~22 32 409 19 32 212
Stage 1 - - - - - - 396 413 - 125 156 -
Stage 2 - - - - - - 124 156 - 350 405
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 561 - - 812 - - ~6 5 409 ~3 5 212
Mov Cap-2 Maneuver - - - - - - ~6 5 - ~3 5 -
Stage 1 - - - - - - 386 403 - 122 27
Stage 2 - - - - - - ~21 27 - 177 395
Approach EB WB NB SB
HCM Control Delay, s 0.1 15 $5033.6 $1899.6
HCM LOS F F

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBRSBLnl

Capacity (veh/h) 23 561 - - 812 - - 6
HCM Lane V/C Ratio 11.459 0.014 - - 025 - - 2.649
HCM Control Delay (s)  $5033.6 11.5 0 - 109 0 $1899.6
HCM Lane LOS F B A - B A - F
HCM 95th %tile Q(veh) 33.1 0 - - 1 - - 31
Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined  *: All major volume in platoon

PSC - Professional Services Corporation June 2018
Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project 2025 Build Traffic Volumes "Submitted Project"

13: Concord Rd & Candy Hill Rd Weekday PM Peak Hour
Intersection
Int Delay, siveh 1.3
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L Ts 4‘
Traffic Vol, veh/h 33 4 545 17 13 589
Future Vol, veh/h 33 4 545 17 13 589
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 7% 33 97 75 60 92
Heavy Vehicles, % 0 0 2 0 0 7
Mvmt Flow 4 12 562 23 22 640
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1258 574 0 0 585 0
Stage 1 574 - - - - -
Stage 2 684 - - - -
Critical Hdwy 6.4 6.2 - - 41

Critical Hdwy Stg 1 5.4
Critical Hdwy Stg 2 5.4 - - - -
Follow-up Hdwy 35 33 - - 22

Pot Cap-1 Maneuver 190 522 - - 1000

Stage 1 567 - - - -

Stage 2 505
Platoon blocked, % - -
Mov Cap-1 Maneuver 184 522 - - 1000
Mov Cap-2 Maneuver 184 - - - -

Stage 1 548

Stage 2 505
Approach WB NB SB
HCM Control Delay,s  27.7 0 0.3
HCM LOS D
Minor Lane/Major Mvmt NBT NBRWBLnl SBL SBT
Capacity (veh/h) - - 214 1000 -
HCM Lane V/C Ratio - - 0.262 0.022 -
HCM Control Delay (s) - - 217 87 0
HCM Lane LOS - - D A A
HCM 95th 9%tile Q(veh) - - 1 01 -
PSC - Professional Services Corporation June 2018

Prepared for the Town of Sudbury, Massachusetts T Houston



Sudbury Station Project
4: Hudson Rd & Primary Access Drive

2025 Build Traffic Volumes "Submitted Project
"Weekday PM Peak Hour

Intersection
Int Delay, siveh 4.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 T L
Traffic Vol, veh/h 13 845 1250 34 30 8
Future Vol, veh/h 13 845 1250 34 30 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 14 918 1359 37 33 9
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 1396 0 0 2324 1378
Stage 1 - - 1378 -
Stage 2 - 946 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 490 41 177
Stage 1 - 234 -
Stage 2 377
Platoon blocked, %

Mov Cap-1 Maneuver 490 39 177
Mov Cap-2 Maneuver 39 -
Stage 1 220
Stage 2 377

Approach EB WB SB
HCM Control Delay,s 0.2 0 230.5
HCM LOS F
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLnl
Capacity (veh/h) 490 - 47
HCM Lane V/C Ratio 0.029 - - 0.879
HCM Control Delay (s) 12.6 0 - - 2305
HCM Lane LOS B A - - F
HCM 95th 9%tile Q(veh) 0.1 3.6

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

June 2018
T Houston



Sudbury Station Project
21: Concord Rd & Peter's Way

2025 Build Traffic Volumes "Submitted Project"
Weekday PM Peak Hour

Intersection
Int Delay, siveh 0.1
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L 4 T
Traffic Vol, veh/h 0 7 0 555 597 25
Future Vol, veh/h 0 7 0 555 597 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 0 603 649 27
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1266 663 676 0 - 0
Stage 1 663 - - - -
Stage 2 603 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218
Pot Cap-1 Maneuver 187 461 915
Stage 1 512 - -
Stage 2 546
Platoon blocked, %
Mov Cap-1 Maneuver 187 461 915
Mov Cap-2 Maneuver 187 - -
Stage 1 512
Stage 2 546
Approach EB NB SB
HCM Control Delay,s 12.9 0 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLnl SBT SBR
Capacity (veh/h) 915 461
HCM Lane V/C Ratio - - 0.017
HCM Control Delay (s) 0 12.9
HCM Lane LOS A B
HCM 95th 9%tile Q(veh) 0 0.1

PSC - Professional Services Corporation
Prepared for the Town of Sudbury, Massachusetts

June 2018
T Houston



SIGHT DISTANCE: APPENDIX 8




Di(

Primary Access Drive/Hudson Road Intersection

Westbound 85th Percentile Speed 32 Miles per Hour Measured on 5/24/2018

Stopping Sight Distance for Level Ground

d=1.47Vt+1.075V?/a
where
t = break reaction time, 2.5 seconds
V = speed MPH
a = deceleration rate = 11.2 ft per second

V= 32 SSD = 215.9
Intersection Sight Distance

Case B1 - Left Turn from Stop on the Minor Road
d=147Vy,

where
V = speed MPH
ty = time gap for minor road vehicle to enter the major road

V= 32 ISD = 352.8
ty= 7.5
X ty = 7.5 seconds for passenger car

ty = 9.5 seconds for truck
ty=115 seconds for combination truck

Case B2 - Right Turn from Stop on the Minor Road
d=147Vt,
where
V = speed MPH
ty = time gap for minor road vehicle to enter the major road

V= 32 ISD = 305.8
ty= 6.5
X ty = 6.5 seconds for passenger car

ty=8.5 seconds for truck

ty =105 seconds for combination truck



Di(

Concord Road/Peter's Way Intersection

Northbound 85th Percentile Speed 37 Miles per Hour Measured on 5/24/2018

Stopping Sight Distance for Level Ground

d=1.47Vt+1.075V?/a
where
t = break reaction time, 2.5 seconds
V = speed MPH
a = deceleration rate = 11.2 ft per second

V= 37 SSD = 267.4
Intersection Sight Distance

Case B1 - Left Turn from Stop on the Minor Road
d=147Vy,

where
V = speed MPH
ty = time gap for minor road vehicle to enter the major road

V= 37 ISD = 407.9
ty= 7.5
X ty = 7.5 seconds for passenger car

ty = 9.5 seconds for truck
ty=115 seconds for combination truck

Case B2 - Right Turn from Stop on the Minor Road
d=147Vt,
where
V = speed MPH
ty = time gap for minor road vehicle to enter the major road

V= 37 ISD = 353.5
ty= 6.5
X ty = 6.5 seconds for passenger car

ty=8.5 seconds for truck

ty =105 seconds for combination truck



	00 Cover 903
	0 Sudbury Sta Traffic Impact Assess August 2018 903
	1 ATR Data
	0 SEPARATOR PAGE ATR
	1 ATR Data
	A1 ATR Data
	ATR 052418



	2 TMC Data
	0 SEPARATOR PAGE TMC
	2 TMC Data
	A2 TMC Data
	TMC



	3 Crash Data
	0 SEPARATOR PAGE CRASH DATA
	3 Crash Data
	A3 Crash Data
	1 Vehicle Crash Data Table
	2 Crash Rate Worksheet Hudson O Sd Conc Int
	3 Crash Rate Worksheet Hudson Peckham Int
	4 Crash Rate Worksheet Conc Cndy Hill Int
	5 SUDBURY 2012 Crash Data
	6 SUDBURY 2013 Crash Data
	7 SUDBURY 2014 Crash Data
	8 SUDBURY 2015 Crash Data
	9 SUDBURY 2016 Crash Data



	4 MassDOT TDMS Count Data
	0 SEPARATOR PAGE TDMS COUNT DATA
	4 MassDOT TDMS Count Data
	A4 MassDOT TDMS Count Data
	1 AADT 5 Yr Comp Marlborough 390
	2 AADT 5 Yr Comp Marlborough 4089
	3 AADT 5 Yr Comp Bolton
	4 ADT Day of Week Marlb 4089
	5 AADT Day of Week Bolton 9



	5 Trp Generation
	0 SEPARATOR PAGE T GEN
	5 Trp Generation
	A5 Trp Generation
	1 Trip Gen 30 Units 12SF 18LRA Sudbury Sta 081818
	2 Trip Gen 30 Units 12SF 18LRA Sudbury Sta 081818
	3 Trip Gen 250 Units 36LRA 214MRA Sudbury Sta 081818
	4 Trip Gen 250 Units 36LRA 214MRA Sudbury Sta 081818



	6 Traffic Assignment
	0 SEPARATOR PAGE TRAF ASSIGN
	6 Traffic Assignment
	6 Traffic Assignment
	A6 Traffic Assignment
	Sudbury Journey to Work


	Timed East West Travel Runs


	7A SYNCHRO 10 ANALYSIS
	0 SEPARATOR PAGE SYNCHRO
	7 SYNCHRO 10 ANALYSIS
	2018 Exist 1 AM Vols Sudbury Sta - Report
	2018 Exist AM 1 Vols Sudbury Sta - Report
	2018 Exist AM 2 Vols Sudbury Sta - Report
	2018 Exist AM 3 Vols Sudbury Sta - Report
	2018 Exist PM 1 Vols Sudbury Sta - Report
	2018 Exist PM 2 Vols Sudbury Sta - Report
	2018 Exist PM 3 Vols Sudbury Sta - Report


	7B SYNCHRO 10 ANALYSIS
	2025 No Build AM 1 Vols Sudbury Sta - Report
	2025 No Build AM 2 Vols Sudbury Sta - Report
	2025 No Build AM 3 Vols Sudbury Sta - Report
	2025 No Build PM 1 Vols Sudbury Sta - Report
	2025 No Build PM 2 Vols Sudbury Sta - Report
	2025 No Build PM 3 Vols Sudbury Sta - Report

	7C SYNCHRO 10 ANALYSIS
	30 DU 2025 Build AM 1 Vols Sudbury Sta - Report
	30 DU 2025 Build AM 2 Vols Sudbury Sta - Report
	30 DU 2025 Build AM 3 Vols Sudbury Sta - Report
	30 DU 2025 Build AM 4 Vols Sudbury Sta - Report
	30 DU 2025 Build PM 1 Vols Sudbury Sta - Report
	30 DU 2025 Build PM 2 Vols Sudbury Sta - Report
	30 DU 2025 Build PM 3 Vols Sudbury Sta - Report
	30 DU 2025 Build PM 4 Vols Sudbury Sta - Report
	250 U 2025 Build AM 1 Vols Sudbury Sta - Report
	250 U 2025 Build AM 2 Vols Sudbury Sta - Report
	250 U 2025 Build AM 3 Vols Sudbury Sta - Report
	250 U 2025 Build AM 4 Vols Sudbury Sta - Report
	250 U 2025 Build AM 5 Vols Sudbury Sta - Report
	250 U 2025 Build PM 1 Vols Sudbury Sta - Report
	250 U 2025 Build PM 2 Vols Sudbury Sta - Report
	250 U 2025 Build PM 3 Vols Sudbury Sta - Report
	250 U 2025 Build PM 4 Vols Sudbury Sta - Report
	250 U 2025 Build PM 5 Vols Sudbury Sta - Report

	8 Sight Distance
	0 SEPARATOR PAGE SIGHT DIST
	10 Sight Distance
	A9 Sight Distance
	1 Prim Acc Dr Hudson Int Sight Distance
	2 Peters Way Int Sight Distance






