
Dear Chief Sullivan & Lte. Anderson, 

We, as residents and property owners of Crescent Hill, continue to have serious concerns about traffic, 
parking, and safety that will result from the proposed 43+ unit 40B development at 44-48 Crescent Hill. 

While the developer and architect have worked with the zoning board to reduce the unit count, we fear 
that the neighborhood will not be able to support the traffic, congestion, and parking demands that 
would come with adding such a large building to the neighborhood. 

The proposal includes a total of 70 parking spaces in a two-level garage with access from Crescent Hill 
and Crescent Street.  We wanted to call out some of our specific concerns: 

1) While the proposal may include 70 spaces for residents, what about guests, workers, service & 
delivery vehicles, etc?   As you are well aware, parking in the neighborhood is already extremely 
tight and limited. 

2) The proposed garage has access from Crescent Hill for 27 vehicles.  Crescent Hill is a small dead 
end street with nowhere to turn around.  It is not uncommon for Amazon vans to back out since 
they do not have anywhere to turn around.  It seems unsafe to have access to the parking 
garage from Crescent Hill. Vehicles that exit the wrong way will be forced to use our driveways 
to turn around or reverse back down the hill past the exit to the underground parking area.  

3) Parking is only permitted on one side of Crescent Hill.  When vehicles do park on the illegal side 
of Crescent Hill (side of street with odd numbered homes), there is not space for 2 vehicles to 
pass.  All it takes is one vehicle parked on the wrong side of Crescent Hill or too close to the 
corner of Crescent Hill and the fire trucks cannot get down the street to access our homes. We 
are concerned that the additional density of residents would exacerbate this problem, making it 
far more likely that we will not be able to be reached by emergency vehicles if they are needed. 

4) The proposed parking garage includes a mix of 18x9 and 18x8.5 parking spaces, some which are 
packed in very tightly.  We wonder if residents will even be able to fit their cars in this tight 
space and believe that they will take up the limited street parking. This would encourage parking 
on the illegal side of Crescent Hill and therefore limiting access by emergency vehicles.  

5) The corner of Crescent Street & Water Street is already a busy intersection and the proposed 
building will only add to the existing congestion here. The current traffic analysis does not 
include the traffic at the Crescent/Water street intersection, which during busy times can back 
well up the street. Again, we are concerned that the density would be problematic for residents 
on Crescent Hill and unsafe in the event of an emergency.  

Thank you both for supporting our neighborhood’s safety during the proposal process.   Below are some 
screenshots from the more recent presentation as well as some photos from the neighborhood for your 
reference. 

Best regards, 

 

Cullen & Katie Kulaga 
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The proposed upper parking level would be accessed from Crescent Hill and includes a total of 27 parking 
spaces.  Crescent Hill is too small to support two way access for 27 vehicles. 

 

 

 

 

 

 

 

 

 

 

 

 

 



The proposed lower level will include 41 spaces and will be accessed from Crescent Street.   21 will only 
be 8.5 feet wide.  These 8.5 foot wide spaces are really crammed into a small space, and we question 
if/how residents will actually use these spots or if they will instead park on the street (including parking 
on the illegal side of Crescent Hill and therefore limiting emergency vehicles access) 

 

 

 

 

 

 

 

 

 

 



Here are few photos documenting how tight our current parking situation is (I am sure you are well 
aware!). 

A Crescent Street resident has “claimed” his winter spot: 

  

Even during the spring/summer it happens. There are frequent altercations about parking on the street 
between neighbors. 

 

Vehicles already park illegally, despite the “no parking” sign. These vehicles frequently remain illegally 
parked for hours, including commonly remaining illegally parked overnight.  There simply is not room 
for the “overflow” parking that we know will come with this huge building 

     

 

 

 

 

 



And just a couple days ago we had illegally parked vehicles on both sides of the street. This is already a 
hazard and will only get worse. These vehicles remained in place for the majority of the day. Both are 
parked DIRECTLY in front of “No Parking” signs.  

 

 
 

https://photos.google.com/photo/AF1QipMyJXaHQSd2vORzXrr2OKrt41X3rLAz0tYhMM07
https://photos.google.com/photo/AF1QipMyJXaHQSd2vORzXrr2OKrt41X3rLAz0tYhMM07
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Lt.  Joseph Anderson

From: Katie Kulaga <katienastoukulaga@gmail.com>
Sent: Friday, April 2, 2021 8:57 AM
To: Lt.  Joseph Anderson
Subject: Fwd: Crescent Commons Development - Concerns
Attachments: TAC Letter Crescent Commons_.docx

Dear Chief Sullivan & Lt. Anderson, 

We, as residents and property owners of Crescent Hill, continue to have serious concerns about traffic, parking, and 

safety that will result from the proposed 43+ unit 40B development at 44‐48 Crescent Hill. 

While the developer and architect have worked with the zoning board to reduce the unit count, we fear that the 

neighborhood will not be able to support the traffic, congestion, and parking demands that would come with adding 

such a large building to the neighborhood. 

The proposal includes a total of 70 parking spaces in a two‐level garage with access from Crescent Hill and Crescent 

Street.  We wanted to call out some of our specific concerns: 

1)      While the proposal may include 70 spaces for residents, what about guests, workers, service & delivery 

vehicles, etc?   As you are well aware, parking in the neighborhood is already extremely tight and limited. 

2)      The proposed garage has access from Crescent Hill for 27 vehicles.  Crescent Hill is a small dead end street 

with nowhere to turn around.  It is not uncommon for Amazon vans to back out since they do not have 

anywhere to turn around.  It seems unsafe to have access to the parking garage from Crescent Hill. Vehicles that 

exit the wrong way will be forced to use our driveways to turn around or reverse back down the hill past the exit 

to the underground parking area.  

3)      Parking is only permitted on one side of Crescent Hill.  When vehicles do park on the illegal side of Crescent 

Hill (side of street with odd numbered homes), there is not space for 2 vehicles to pass.  All it takes is one vehicle 

parked on the wrong side of Crescent Hill or too close to the corner of Crescent Hill and the fire trucks cannot 

get down the street to access our homes. We are concerned that the additional density of residents would 

exacerbate this problem, making it far more likely that we will not be able to be reached by emergency vehicles 

if they are needed. 

4)      The proposed parking garage includes a mix of 18x9 and 18x8.5 parking spaces, some which are packed in 

very tightly.  We wonder if residents will even be able to fit their cars in this tight space and believe that they will 

take up the limited street parking. This would encourage parking on the illegal side of Crescent Hill and therefore 

limiting access by emergency vehicles.  

5)      The corner of Crescent Street & Water Street is already a busy intersection and the proposed building will 

only add to the existing congestion here. The current traffic analysis does not include the traffic at the 

Crescent/Water street intersection, which during busy times can back well up the street. Again, we are 

concerned that the density would be problematic for residents on Crescent Hill and unsafe in the event of an 

emergency.  

Thank you both for supporting our neighborhood’s safety during the proposal process.   Attached are some screenshots 

from the more recent presentation as well as some photos from the neighborhood for your reference. 

Best regards, 

  

Cullen & Katie Kulaga 
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EXECUTIVE SUMMARY 

DESCRIPTION OF PROJECT 
 
Vanasse & Associates, Inc. (VAI) has prepared this Transportation Impact Statement (TIS) to iden-
tify traffic impacts associated with the proposed 58-unit residential redevelopment with a 3,750 
square foot (sf) ground floor restaurant to be located at 62-76 Foundry Street in Wakefield, 
Massachusetts (the “Project”).  The purpose of this TIS is to review existing and future traffic 
conditions in the vicinity of the site, determine the traffic impact from the proposed Project at key 
intersections expected to experience increased traffic levels from the Project, and review the need 
for improvements to mitigate the Project’s traffic impact. 
 
 
PROPOSED PROJECT 
 
The existing site at 62-76 Foundry Street includes five existing structures that will all be razed as 
part of the Project.  A new five-story building containing the proposed 3,750 sf restaurant and 58 
residential units will be constructed on-site.  Parking is to be provided on-site for 92 vehicles.  The 
ground floor under the residential units will provide covered parking for 57 vehicles while the 
remaining 35 spaces are provided on the uncovered surface lot.  The site is located to the west of 
North Avenue, to the east of Foundry Street, to the north of 128 Plumbing, Heating, Cooling & 
Electric, and to the south of Maple Street.  The Massachusetts Bay Transportation Authority 
(MBTA) Haverhill Line of the commuter rail system runs parallel to North Avenue adjacent to the 
site.  Site access is proposed to via one full-access driveway onto Foundry Street and a second full-
access driveway onto Maple Street.   
 
 
EXISTING CONDITIONS 
 
A comprehensive field inventory was conducted to collect existing roadway geometrics, traffic 
volumes, operating characteristics, speed limits, and sight distances, as well as land use infor-
mation.  Traffic volumes were obtained from the Transportation Impact Assessment (TIA) con-
ducted by VAI dated February 15, 2019 for a proposed residential development at the Harvard 
Mills building at 178 Albion Street.1  The traffic volumes for the 178 Albion Street study were 

 
1Transportation Impact Assessment - Proposed Residential Development -- Harvard Mills Building; Wakefield, 
Massachusetts; Vanasse and Associates Inc.; February 15, 2019.   
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collected in May 2017 and January 2019 prior to COVID-19 and included the intersections 
expected to receive the traffic impact from the 62-76 Foundry Street project.  These traffic volumes 
were increased to account for the effects of background traffic growth for the period between 2019 
and 2021.  These intersections are listed below:  
 

 North Avenue at Albion Street  
 Albion Street at Foundry Street  
 Broadway Street at Foundry Street  
 North Avenue at Broadway Street  

 
 
FUTURE CONDITIONS 
 
Traffic volumes within the study area were projected to 2028, which reflect a seven-year planning 
horizon consistent with State traffic study guidelines.  These conditions incorporate traffic growth 
due to general background traffic increases as well as development projects currently being pro-
posed/permitted or under construction and expected to generate traffic in the future.  This condition 
is referred to as the No-Build condition. 
 
 
PROJECT-GENERATED TRAFFIC 
 
The Project is expected to generate 878 vehicle trips on an average weekday (two-way, 24-hour 
volume), with 24 vehicle trips (8 vehicles entering and 16 exiting) expected during the weekday 
morning peak hour.  During the weekday evening peak hour, the Project is expected to generate 38 
vehicle trips (22 vehicle entering and 16 exiting).   
 
The projected vehicle trips were distributed onto area roadways based on existing travel patterns 
and U.S. Census Journey-to-Work data for Wakefield, Massachusetts.  Traffic-volume increases 
due to the Project were shown to range from 0.3 to 1.3 percent during the peak periods and are 
expected to be less during other hours of the day. 
 
The Project-generated traffic was added to the No-Build condition to assess future operations of 
the roadways and intersections in the study area.   
 
 
TRAFFIC OPERATIONS ANALYSIS 
 
In future conditions, operations are generally preserved with minor but manageable increases to 
delay on the various approaches and overall intersection operations.  The addition of Project-related 
traffic to the study area roadways and intersections is not anticipated to significantly impact traffic 
operations within the study area over No-Build conditions.   
 
 
RECOMMENDATIONS AND CONCLUSIONS  
 
The site driveways onto Foundry Street and Maple Street should be placed under STOP-sign con-
trol, with painted STOP bars on the drives at the STOP-sign locations.  All signs and pavement 
markings to be installed within the Project site should conform to the applicable standards of the 
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Manual on Uniform Traffic Devices (MUTCD)2 and be shorter than 24 inches or be placed outside 
of the sight lines for drivers exiting the driveway and those approaching the driveways on Foundry 
Street and Maple Street.  Several Transportation Demand Management (TDM) measures including 
promotion of public transit services and schedules and consideration of Electric Vehicle (EV) 
chargers on-site will encourage sustainable transportation associated with the site.  Due to the pres-
ence of over 300 residential units either above or across the street from the restaurant, many res-
taurant trips are expected to be pedestrian and not vehicular trips.   

The Project is expected to produce a minor increase in traffic volumes in the vicinity of the site 
with minimal increases in delays to the study area intersections.  Based on the above, VAI has 
concluded that the Project can be safely accommodated with minimal impact on the area road 
network. 
 

 
2Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, DC; 2009. 
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INTRODUCTION 

Vanasse & Associates, Inc.  (VAI) has prepared this Transportation Impact Statement (TIS) in order 
to identify the traffic impacts associated with the proposed residential redevelopment with a ground 
floor restaurant to be located at 62-76 Foundry Street in Wakefield, Massachusetts.  This report 
identifies and analyzes existing and future traffic conditions both with and without the Project and 
reviews access requirements, potential off-site improvements, and safety considerations.   
 
 
STUDY METHODOLOGY 
 
This study was prepared in accordance with the state guidelines for Transportation Impact Assess-
ments (TIA); and was conducted in three distinct stages. 
 
The first stage involved an assessment of existing conditions in the study area and included an 
inventory of roadway geometry, observations of traffic flow, and collection of peak-period traffic 
counts. 
 
In the second stage of the study, future traffic conditions were projected and analyzed.  Specific 
travel demand forecasts for the Project were assessed along with future traffic demands due to 
expected traffic growth independent of the Project.  A seven-year time horizon was selected for 
these analyses consistent with state guidelines for the preparation of TIAs.  The traffic analysis 
conducted in stage two identifies projected future roadway capacity, traffic safety, and site access 
issues. 
 
The third stage of the study presents and evaluates measures to address traffic and safety issues, if 
any are necessary, based on the results from stage two of the study. 
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EXISTING CONDITIONS 

A comprehensive field inventory of existing conditions within the study area was conducted in 
March 2021.  The field investigation consisted of an inventory of existing roadway geometrics, as 
well as posted speed limits, and land use information within the study area.  The study area for the 
Project contains the major roadways which provide access to the Project, as well as the intersections 
which are expected to accommodate the majority of Project-related traffic.  The study area is listed 
below and graphically depicted on Figure 1. 
 

 North Avenue at Albion Street  
 Albion Street at Foundry Street  
 Broadway Street at Foundry Street  
 North Avenue at Broadway Street  

 
The following describes the study area roadways and intersections which are also shown on 
Figure 2 which summarizes existing lane use, travel lane widths, and sidewalk and crosswalk loca-
tions at the study area intersections. 
 
 
GEOMETRY 
 
Roadway 
 
Foundry Street  
 
Foundry Street is classified as a local roadway under the jurisdiction of the Town of Wakefield, 
Massachusetts.  Foundry Street is a roadway that runs in a northwest-southeast direction from 
Albion Street to Broadway Street.  Foundry Street has no demarcation for separating direction of 
travel, but two-way travel is permitted.  The land uses along Foundry Street consists of some resi-
dential but mostly commercial properties.   
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Figure 2
Existing Intersection Lane Use,
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Intersections 
 
North Avenue at Albion Street   
 
North Avenue is intersected by Albion Street from the east and the west to form this four-way 
intersection under traffic signal control.  Direction of travel on North Avenue and Albion Street is 
separated by a double-yellow centerline.  Illumination is provided via streetlights mounted on 
wooden utility poles and metal poles.  Land use in the vicinity of this intersection consists of a 
church, the train tracks for the Haverhill Line of the Massachusetts Bay Transit Authority (MBTA) 
commuter rail system, and commercial uses.  This intersection is under the jurisdiction of the Town 
of Wakefield.   
 
Albion Street at Foundry Street   
 
Albion Street is intersected by Foundry Street from the south to form this three-way intersection 
under STOP-sign control.  Direction of travel on Albion Street is separated by a double-yellow 
centerline.  Foundry Street allows two-way travel.  Illumination is provided via streetlights mounted 
on metal poles.  Land use in the vicinity of this intersection consists of the site, the existing parking 
garage on Foundry Street, and a church.  This intersection is under the jurisdiction of the Town of 
Wakefield.  Currently, Foundry Street is closed from Albion Street to Maple Street due to construc-
tion for the 178 Albion Street development.  This is a temporary closure that is expected to be 
reopened prior to the Project site opening.   
 
Broadway Street at Foundry Street 
 
Broadway Street is intersected by Foundry Street from the north to form this three-way intersection 
under STOP control.  Direction of travel on Broadway Street is separated by a double-yellow cen-
terline.  Foundry Street allows two-way travel.  Illumination is provided via streetlights mounted 
on wooden utility poles.  Land use in the vicinity of this intersection consists of Crystal Lake and 
residential and commercial uses.  This intersection is under the jurisdiction of the Town of 
Wakefield.  Currently, Broadway Street is closed to through traffic from North Avenue to Foundry 
Street.  Fences are placed on either side of the railroad tracks.  This is a temporary closure for 
installation of new electric transmission conduit as well as gas and water infrastructure.  The con-
struction for this was completed in October 2020, but the street must remain closed until reopening 
approvals have been granted by the Federal Railroad Administration (FRA).  It is anticipated that 
Broadway Street will be reopened prior to the Project site opening.   
 
North Avenue at Broadway Street   
 
North Avenue is intersected by Broadway Street from the west to form this three-way intersection 
under STOP-sign control.  Direction of travel on North Avenue and Broadway Street is separated 
by a double-yellow centerline.  Movement from Broadway Street is restricted to right turns out 
onto North Avenue.  Illumination is provided via streetlights mounted on wooden utility poles.  
Land use in the vicinity of this intersection consists of commercial uses.  This intersection is under 
the jurisdiction of the Town of Wakefield.   
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EXISTING TRAFFIC VOLUMES 
 
In order to establish existing traffic-volume demands and flow patterns within the study area, man-
ual turning movement counts (TMCs) were obtained from the TIA conducted by VAI dated 
February 15, 2019 for a proposed residential development at the Harvard Mills building at 178 
Albion Street.3  Counts for that study were completed in May 2017 and January 2019.  It should be 
noted that the counts for the four intersections for the Project study area were completed in 
May 2017.  Manual TMCs were performed from 7:00 to 9:00 AM and from 4:00 to 6:00 PM on a 
typical weekday at the study area intersections.  The May 2017 traffic volumes were grown by 
1 percent per year to reflect 2019 traffic-volume conditions.  These counts were conducted pre-
COVID-19 and therefore do not need to be adjusted for effects of COVID-19.   
 
It should be noted that the area of study for the Project is currently experiencing considerable con-
struction-related traffic detours and activity which reflects a temporary condition not consistent 
with typical traffic operations.  This, in addition to the effects of the COVID-19 pandemic, suggest 
the use of the previously collected data in favor of new traffic counts of the study area intersections 
and roadways.   
 
Traffic-Volume Adjustments 
 
The 2019 traffic volumes were grown by 1 percent per year to reflect 2021 traffic-volume condi-
tions.  In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study 
area, traffic count data from Massachusetts Department of Transportation (MassDOT) permanent 
count station ID 41584 located on Yankee Division Highway (I-95) north of I-93 were reviewed.  
May-month volumes are approximately 3 percent higher than average-month volumes for this sta-
tion.  Therefore, the observed volumes were not adjusted downwards in order to provide a con-
servative analysis.   
 
Baseline traffic volumes on Foundry Street from the 178 Albion Street TIA are summarized in 
Table 1. 
 
 

Table 1 
BASELINE ROADWAY TRAFFIC-VOLUME SUMMARY 
 

 

 
Weekday Morning 

Peak Hour 
Weekday Evening  

Peak Hour 

Location 
Volume 
(vph)a 

Predominant 
Flow 

Volume 
(vph) 

Predominant 
Flow 

 
Foundry Street, north of Broadway Street 
 

 
206 

 
50% NB 

 
138 

 
65% SB 

Source:  TMC counts conducted in May 2017 by VAI and adjusted to 2021 Baseline conditions.   
aTwo-way peak-hour volume expressed in vehicles per hour. 
NB = northbound; SB = southbound. 

 
 

 
3Ibid 1. 
4MassDOT Transportation Data Management System; Location ID 4158; Located on Yankee Division Highway (I-95) 

north of I-93, Reading. 
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As can be seen in Table 1, Foundry Street was found to accommodate 206 vehicles per hour (vph) 
during the weekday morning peak hour with 50 percent of the traffic traveling northbound.  During 
the weekday evening peak hour, Foundry Street was found to accommodate 138 vph with 65 per-
cent of the traffic traveling southbound.  The existing traffic volumes for all the study area inter-
sections are graphically depicted on Figure 3 and Figure 4. 
 
 
PEDESTRIAN AND BICYCLE FACILITIES 
 
A comprehensive field inventory of pedestrian and bicycle facilities within the study area was con-
ducted in March 2021.  The field inventory consisted of a review of the location of sidewalks and 
pedestrian crossing locations along the study roadways and at the study intersections, as well as the 
location of bicycle facilities.  Sidewalks are provided along both sides of Albion Street and Foundry 
Street.  Maple Street has sidewalks provided on both sides of the street west of Foundry Street and 
on the north side of the roadway east of Foundry Street.  Broadway Street has sidewalks provided 
on both sides of the roadway west of Foundry Street.  East of Foundry Street a sidewalk is provided 
on the southern side of the roadway to North Avenue.  North Avenue has sidewalks provided on 
the eastern side of the roadway from north of Albion Street to south of Broadway Street.  On the 
western side of North Avenue, a sidewalk is provided from north of Albion Street to the property 
of 68 North Avenue and again south of Broadway Street.   
 
The intersection of North Avenue at Albion Street has crosswalks provided across all approaches.  
The intersection of Albion Street and Foundry Street has crosswalks provide across the northbound 
and westbound approaches.  The intersection of Maple Street and Foundry Street has crosswalks 
provided across the southbound and eastbound approaches.  There is a mid-block crossing on 
Broadway Street.  The crossing is approximately 320 feet west of North Avenue.  Another mid-
block crossing is on North Avenue approximately 650 feet north of Broadway Street.   
 
While the streets in the study area do not provide exclusive bicycle facilities, most travel lanes can 
accommodate bicycles due to widths of between 12 and 17 feet per lane.   
 
 
PUBLIC TRANSPORTATION 
 
Public transportation services are provided within the study area by the MBTA for fixed-route bus 
and commuter rail services.  Table 2 summarizes the characteristics of these services.  Schedules 
and fare information for the fixed-route bus services are provided in the Appendix. 
 

Table 2 
PUBLIC TRANSPORTATION SERVICES 
 

Service  
Stop Closest 

to Site 
Distance 
from Site  

 

Weekday  Saturday Sunday 

Hours of 
Operation 

Headway 
(minutes) 

Hours of 
Operation 

Headway 
(minutes) 

Hours of 
Operation 

Headway 
(minutes) 

 
Bus Route 137: 
Reading Depot – 
Malden Center Station 

 
Albion St at 
North Ave 

 
850 feet 
North 

 
4:49 AM – 
11:00 PM 

 
3-55  

 
6:00 AM – 
9:28 PM 

 
40-55 

 
8:00 AM – 
5:46 PM 

 
82-100 

 
Commuter Rail: 
Haverhill Line  
 

 
Wakefield 

Station 

 
950 feet 
North 

 

 
5:27 AM – 
12:04 AM 

 
45-99 

 
On Weekends, no trains operate on the Haverhill 

Line.   
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RAILROAD CROSSING  
 
The MBTA commuter rail Haverhill Line stops at the Wakefield station located on the northwest 
corner of the intersection of North Avenue and Albion Street.  The train tracks extend across the 
Albion Street eastbound approach.  When a train is at the Wakefield station, a railroad crossing 
gate is activated and lowered which blocks traffic on Albion Street.  In May 2017, the frequency 
and duration of when the railroad crossing gate is closed were observed during the weekday morn-
ing and weekday evening peak hours.  This data was originally collected and presented by BETA 
Group, Inc. in the Traffic Assessment5 dated August 10, 2017.  The data is summarized in Table 3 
below.   
 
 

Table 3 
RAILROAD CROSSING GATE OBSERVATIONS: 
ALBION STREET 
 

Time Period  

 
Average Duration 
of Gate Closure 

(min:sec) 

Frequency  
(No. of 

Occurrences)  
 
Weekday Morning: 
 7:00 AM to 8:00 AM 
 8:00 AM to 9:00 AM 

 
 

2:11 
2:10 

 
 

3 
3 

 
Weekday Morning: 
 7:00 AM to 8:00 AM 
 8:00 AM to 9:00 AM 
 

 
 

1:25 
1:25 

 
 

3 
3 

 
 
It should be noted that any delay caused by the rail crossings is inherent in the collections of traffic 
volumes and the delay calculations presented in the analysis section of this report.  It should also 
be noted that the current peak-hour schedule indicates five trains would activate the gate from 7:00 
to 9:00 AM and again from 4:00 to 6:00 PM, which is one less than indicated from the 2017 
observations.   
 
 
MOTOR VEHICLE CRASH DATA 
 
Motor vehicle crash information for the study area intersections was provided by the MassDOT 
Safety Management/Traffic Operations Unit for the most recent five-year period available 
(2014 through 2018).  The data is summarized by location, type, and other characteristics, and 
indicated that no fatalities were reported over the five-year period reviewed.  In addition, crash 
rates for the intersections were observed to be lower than the MassDOT District 4 crash rates for 
signalized and unsignalized intersections. 
 
  

 
5Traffic Assessment – Proposed Apartment Development Foundry Street, Wakefield, MA; BETA Group, Inc.; August 10, 

2017.   
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Table 4 
MOTOR VEHICLE CRASH DATA SUMMARY 

 
 
 

Scenario 
North Avenue at 

Albion Street  
Albion Street at 
Foundry Street  

Broadway Street 
at Foundry Street  

North Avenue at 
Broadway Street  

 
Year: 

2014 
2015 
2016 
2017 
2018 
Total 

 
 

4 
3 
5 
1 

  3 
16 

 
 

2 
1 
1 
0 
0 
4 

 
 

0 
0 
1 
0 
0 
1 

 
 

2 
4 
2 
1 
0 
9 

 
Averagea 

Crash Rateb 

Significantc 

 
3.2 

0.44 
No 

 
0.8 

0.21 
No 

 
0.2 

0.06 
No 

 
1.8 

0.28 
No 

 
Type: 

Angle 
Rear-End 
Head-On 
Sideswipe 
Fixed Object 
Pedestrian 
Bicyclist 
Unknown/Other 
Total 

 
 

2 
5 
1 
3 
1 
0 
0 

  4 
16 

 
 

4 
0 
0 
0 
0 
0 
0 
0 
4 

 
 

0 
1 
0 
0 
0 
0 
0 
0 
1 

 
 

3 
1 
1 
1 
1 
0 
1 
1 
9 

 
Weather Conditions: 

Clear 
Cloudy/Rain 
Snow/Ice 
Fog 
Unknown/Other 
Total 

 
 

15 
0 
0 
0 

  1 
16 

 
 

3 
1 
0 
0 
0 
4 

 
 

1 
0 
0 
0 
0 
1 

 
 

7 
2 
0 
0 
0 
9 

 
Lighting Conditions: 

Daylight 
Dawn/Dusk 
Dark (lit) 
Dark (unlit) 
Unknown/Other 
Total 

 
 

12 
0 
3 
0 

  1 
16 

 
 

3 
0 
1 
0 
0 
4 

 
 

1 
0 
0 
0 
0 
1 

 
 

6 
0 
3 
0 
0 
9 

 
Pavement Conditions: 

Dry 
Wet 
Snow/Ice 
Unknown/Other 
Total 

 
 

15 
0 
0 

  1 
16 

 
 

3 
1 
0 
0 
4 

 
 

1 
0 
0 
0 
1 

 
 

7 
2 
0 
0 
9 

 
Severity: 

Property Damage Only 
Personal Injury 
Fatality 
Unknown/Other 
Total 

 

 
 

15 
1 
0 

  0 
16 

 

 
 

3 
1 
0 
0 
4 

 

 
 

0 
1 
0 
0 
1 

 

 
 

6 
2 
0 
1 
9 

 
aAverage number of crashes over five-year period. 
bCrash rate per million entering vehicles (mev). 
cSignificant if crash rate > 0.73 for signalized intersections or > 0.57 for unsignalized intersections (MassDOT District 4 

rates). 
Source:  MassDOT Crash Data, 2014 through 2018. 
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As can be seen in Table 4, the intersection of North Avenue at Albion Street experienced a total of 
16 accidents over the five-year review period, averaging 3.2 accidents per year.  The majority of 
the accidents were rear-end collisions (5 out of 16), occurred on dry pavement (15 out of 16), during 
the daylight (12 out of 16), in clear weather (15 out of 16), and caused property damage only (15 out 
of 16).  The intersection of Albion Street at Foundry Street experienced a total of 4 accidents over 
the five-year review period, averaging 0.8 accidents per year.  The majority of the accidents were 
angle collisions (4 out of 4), occurred on dry pavement (3 out of 4), during the daylight (3 out of 
4), in clear weather (3 out of 4), and caused property damage only (3 out of 4).  The intersection of 
Broadway Street at Foundry Street experienced a total of 1 accident over the five-year review 
period, averaging 0.2 accidents per year.  The accident was a rear-end collision, occurred on dry 
pavement, during the daylight, in clear weather, and caused a personal injury.  The intersection of 
North Avenue at Broadway Street experienced a total of 9 accidents over the five-year review 
period, averaging 1.8 accidents per year.  The majority of the accidents were angle collisions (3 out 
of 9), occurred on dry pavement (7 out of 9), during the daylight (6 out of 9), in clear weather (7 
out of 9), and caused property damage only (6 out of 9).   
 
 
SIGHT DISTANCE EVALUATION 
 
Sight distances were reviewed at the location of the driveways where it intersects with Foundry 
Street and Maple Street in accordance with MassDOT and American Association of State Highway 
and Transportation Officials (AASHTO)6 standards.  Stopping sight distance (SSD) is the minimum 
distance required for an approaching driver at a height of 3.5 feet to perceive and react accordingly 
to a stationary object 2 feet tall in its path.  The values are based on a perception and reaction time 
of 2.5 seconds and braking distance required under wet, level pavements.  Intersection sight dis-
tance (ISD) is based on the time required to perceive, react, and complete desired exiting maneuver 
from a driveway once the driver decides to execute the maneuver.  Values for exiting sight distance 
represent the time to: 1) turn left or right, in addition to accelerating to the operating speed of the 
roadway, without causing approaching vehicles to reduce speed by more than 10 miles per hour 
(mph), and 2) upon turning left, to clear the near half of the intersection without conflicting with 
the vehicles approaching from the left.  When the roadway is either on an upgrade or downgrade, 
grade correction factors are applied.  Table 5 summarizes sight distance measurements at the site 
driveway location.   
 
 

 
6A Policy on Geometric Design of Highway and Streets, 6th Edition; American Association of State Highway and 

Transportation Officials (AASHTO); 2011. 
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Table 5 
SIGHT DISTANCE MEASUREMENTS 

 

Location/Sight Distance 

 
Required Distances 

Based on 
Prima Facie Speeda 

Measured Distances 
(Feet) 

 
Maple Street at Site Driveway 
Stopping Sight Distance: 

Looking east to the driveway  
Intersection Sight Distance: 

Looking west from the driveway 
 

 
 
 

200 
 

335 

 
 
 

81b/497c 

 
81b/497c 

 
Foundry Street at Site Driveway 
Stopping Sight Distance: 

Looking north to the driveway  
Looking south to the driveway  

Intersection Sight Distance: 
Looking north from the driveway 
Looking south from the driveway 

 

 
 

200 
200 

 
335 
335 

 
 

500+ 
500+d 

 
500+d 

500+ 

aRecommended minimum values obtained from A Policy on Geometric Design of Highways and 
Streets, 6th Edition; American Association of State Highway and Transportation Officials 
(AASHTO); 2011.  “Prima facie” speed limits refer to statutory speed limits identified in Chapter 
90, Section 17 of the MGL.  In this case, on roads with thickly settled or business districts, the 
reasonable and proper rate of speed is 30 mph.   

bMeasured from driveway to Foundry Street along Maple Street.   
cMeasured from driveway to Lake Street along Maple Street  
dConstruction on Foundry Street limited our ability to measure, but with the construction completed 

over 500 feet of sight distance is available. 
 
 
As shown in Table 5, adequate SSD and ISD are available based on the Prima Facie speed of 
30 mph.   
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FUTURE CONDITIONS  

To determine the impact of site-generated traffic volumes on the roadway network under future 
conditions, baseline traffic volumes in the study area were projected to the year 2028.  Traffic 
volumes on the roadway network at that time, in the absence of the Project (that is, the No-Build 
condition), would include existing traffic, new traffic due to general background traffic growth, 
and traffic related to specific development by others expected to be completed by 2028.  Inclusion 
of these factors resulted in the development of 2028 No-Build traffic volumes.  Anticipated site-
generated traffic volumes were then superimposed upon these No-Build traffic-flow networks to 
develop the 2028 Build traffic-volume conditions. 
 
 
FUTURE TRAFFIC GROWTH 
 
Traffic growth on area roadways is a function of the expected land development impacting the 
study area.  Several methods are used to estimate this growth.  A procedure frequently employed 
estimates an annual percentage increase in traffic growth and applies that percentage to all existing 
traffic volumes under study.  The drawback to such a procedure is that some turning volumes may 
actually grow at either a higher or a lower rate at particular intersections.   
 
In addition, we identified the location and type of planned development affecting the study area, 
estimated the traffic to be generated by that development, and assigned it to the area roadway net-
work.  This produces a more realistic estimate of growth for local traffic.  However, the drawback 
of this procedure is that the potential growth in population and development external to the study 
area would not be accounted for in the traffic projections. 
 
To provide a conservative analysis framework, both procedures were used in this TIA.   
 
General Background Growth 
 
Traffic-volume data compiled by MassDOT from permanent count stations and historic traffic 
counts in the area were reviewed in order to determine general background traffic growth trends.  
Based on a review of this data and other area traffic studies, it was determined that the traffic 
volumes are increasing in the area by approximately 0.95 percent per year.  To be conservative, a 
1.0 percent per year compounded annual background traffic growth rate was used to account for 
future traffic growth including presently unforeseen development within the study area.  
 



G:\8904 Wakefield, MA\Reports\8904 Draft TIS 0421.docx 14 

Specific Development by Others 
 
The Town of Wakefield was contacted in order to determine if there are any planned or approved 
specific development projects within the area that would have an impact on future traffic volumes 
at the study intersections.  Based on these discussions, the following projects were identified for 
review for possible inclusion in this assessment.   
 
5 Bennett Street – This development entails the construction of 34 residential units with 53 on-site 
parking spaces to be located at 5 Bennett Street in Wakefield, Massachusetts.  This site is currently 
constructed and occupied but was not when the counts were conducted.  Therefore, traffic volumes 
from the Traffic Evaluation Letter7 submitted by Tighe & Bond, Inc., December 13, 2016 were 
added to the future condition networks.   
 
69 Foundry Street – This development entails razing the 7,360 sf industrial use at 69 Foundry 
Street in Wakefield, Massachusetts and constructing 84 residential units.  Access to the site is pro-
posed through two driveways on Foundry Street.  Traffic volumes from the Traffic Assessment8 
submitted by BETA Group, Inc., August 10, 2017 were added to the future condition networks.   
 
175 North Avenue – This development consists of razing the 34,300 sf manufacturing use at 175 
North Avenue in Wakefield, Massachusetts and constructing 60 residential units and 8,200 sf of 
retail space.  Parking will be provided for 114 vehicles.  This site is currently constructed and 
occupied but was not when the counts were conducted.  Therefore, traffic volumes from the 
Supplemental Traffic Assessment9 submitted by Tighe & Bond, Inc. April 26, 2016 were added to 
the future condition networks.   
 
178 Albion Street – The existing site at 178 Albion Street includes one four-story building com-
prised of an east wing and a west wing connected by a one-story loading dock structure.  The west 
wing contains 114,509 sf of office space and 22,114 sf of research and development space.  The 
east wing contains 125,907 sf of office space.  The Project consists of adding three stories to the 
east wing and constructing 184 apartment units.  Parking is to be provided in the existing garage 
located at 12 Foundry Street, which is located directly across the street from the building and pro-
vides approximately 755 parking spaces.  The existing site at 7-9 Maple Street consists of a utility 
building and surface parking for 178 Albion Street.  Traffic volumes from the Transportation 
Impact Assessment10 submitted by VAI, February 15, 2019 were added to the future condition 
networks.   
 
Planned Roadway Improvements 
 
The Town of Wakefield was contacted in order to determine if there are any planned roadway 
improvement projects expected to be completed within the study area in the seven-year planning 
horizon.  The Town staff indicated that a number of roadway improvement projects under the 
Envision Wakefield Downtown program received funding under the MassDOT Complete Streets 
Program, and accordingly a number of these projects are planned for the area.  These projects are 

 
7Traffic Evaluation Letter Proposed Residential Development 5 Bennett Street – Wakefield, Massachusetts; Tighe & 

Bond, Inc.; December 13, 2016. 
8Traffic Assessment – Proposed Apartment Development Foundry Street, Wakefield, MA; BETA Group, Inc.; August 10, 

2017.   
9Supplemental Traffic Assessment – The Residences & Shops at Wakefield Station Wakefield, Massachusetts; Tighe & 

Bond, Inc.; April 26, 2016.   
10Ibid 1. 
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listed below:  
 

1. Broken sidewalk will be repaired on Albion Street.   

2. Sharrows will be installed on North Avenue and Albion Street.   

3. Curb extensions will be installed on North Avenue from Chestnut Street to Albion Street.   

4. Curb extensions or a pedestrian refuge will be implemented at the intersection of Albion 
Street at Murray Street and Gould Street.   

5. Pedestrian timings will be updated to current Manual on Uniform Traffic Devices 
(MUTCD)11 standards at the intersection of North Avenue at Albion Street.   

6. Crosswalks and curb extension will be provided along Albion Street from North Avenue 
to Main Street.   

7. A sidewalk will be installed on the west side of North Avenue from the Galvin Middle 
School to Broadway Street and a crosswalk will be provided at the intersection of North 
Avenue and Broadway Street. 

Currently, only funding for the improvements on Albion Street has been granted through the 
Complete Streets program.  The funding is specifically for replacing sidewalk and curb on Albion 
Street from North Avenue to Main Street, installing four new curb extensions, and adding bicycle 
sharrow pavement markings.  The curb extensions are to be located at the intersections of North 
Avenue with Albion Street and Albion Street with Foster Street and at 110 Albion Street and 73 
Albion Street.   
 
In addition to these public improvement projects, there is also the potential for geometric improve-
ments to the intersection of Albion Street with Murray Street and Gould Street that would be per-
formed as mitigation for the 69 Foundry Street development project. 
 
All of these projects would improve pedestrian and bicycle conditions for those user groups in the 
areas mentioned.  No credit was assumed for these improvements in assessing the impacts of the 
Project. 
 
 
NO-BUILD TRAFFIC VOLUMES 
 
The 2028 No-Build peak-hour traffic-volume networks were developed by applying the 1.0 percent 
per year compounded annual background traffic growth rate to the 2021 Baseline peak-hour traffic 
volumes and incorporating traffic projections from the identified background developments.  The 
resulting 2028 No-Build weekday morning and weekday evening peak-hour traffic-volume net-
works are shown on Figure 5 and Figure 6.   
 
 

 
11Ibid 2. 
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PROJECT-GENERATED TRAFFIC 
 
The Project entails constructing 58 residential units and a 3,750 sf restaurant.  In order to develop 
the traffic characteristics of the proposed Project, trip-generation statistics published by the Institute 
of Transportation Engineers (ITE)12 for Land Use Code (LUC) 221, Multifamily Housing (Mid-
Rise) and LUC 930, Fast Casual Restaurant were used in conjunction with mode split data from 
the Journey-to-Work U.S. Census13 for the census tract the Project is located.   
 
Mode Split 
 
Since the Project site is located approximately 950 feet south of the Wakefield station of the 
Haverhill commuter rail line, it is likely that some residents will commute via public transit.  Data 
from the Journey-to -Work U.S. Census for the census tract the Project is located in were reviewed 
to determine the mode split characteristics of the immediate area.  Table 6 summarizes the mode 
split obtained from the United States Census Bureau, 2019 American Community Survey 5-year 
estimates.   
 
 

Table 6 
MODE SPLIT SUMMARYa 

 
 

Mode Percent 

 
Auto 

 
81 

Public Transit 9 
Otherb    10 
 
TOTAL 
 

 
100 

aBased on the United States Census Bureau for 
Census Tract 3352, 2019 American Community 
Survey 5-year Estimates. 

bIncludes bicycle, walk, and working at home. 
 
 
As can be seen in Table 6, approximately 9 percent of commuters in this area of Wakefield use 
public transportation to commute to work.  Accordingly, a 9 percent adjustment for public trans-
portation use was employed in trip-generation calculations.   
 
Restaurant Walking Trips Reduction  
 
In addition to the mode split for residential trips, it is anticipated that 50 percent of the restaurant 
trips will be walking trips.  This is due to the site’s proximity to the 178 Albion Street and 69 
Foundry Street residential developments which total 268 residential units.  With the incorporation 
of the 62-76 Foundry Street development, there will be approximately 326 residential units either 
above the restaurant or across the street from the restaurant, which indicates a likelihood of a high 
proportion of walking trips to and from the restaurant.  In this context, the 50 percent walking trip 
reduction is likely a conservative estimate and could in fact be much higher. 

 
12Trip Generation, 10th Edition; Institute of Transportation Engineers; Washington, DC; 2017. 
132019 American Community Survey 5-Year Estimates; U.S. Census Bureau; 2021, Census Tract 3352. 
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Site-Generated Trips by Mode  
 
The mode split data was then applied to the ITE trip-generation projections for LUC 221 Multifam-
ily Housing (Mid-Rise) to determine the site-generated trips by mode.  As the census mode split 
data is based on a survey of commuters, the mode split was not applied to the trip-generation pro-
jections for LUC 930, Fast Casual Restaurant.  However, a 50 percent reduction in vehicle trips 
was taken for the restaurant due to the site’s proximity to other residential developments.  A sum-
mary of the expected Project vehicle trip generation with adjustments for mode split is provided in 
Table 7.  
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Table 7 
PROJECT TRIP-GENERATION SUMMARY 
 

  
Residential  

Vehicle Trips 

 
 

Residential Person Trips 

  
 

Restaurant Trips 

 

 
Time Period/ 
Directional 
Distribution 

 
ITE LUC 221 

Tripa 
(A) 

Total 
Residential 

Tripsb 
(B=A*1.04) 

 
Auto 
Tripsc 

(C=B*0.81) 

 
Transit 
Tripsd 

(D=B*0.09) 

 
Bike/Walk/ 
Other Tripse 
(E=B*0.1) 

Proposed 
Residential 

Vehicle Tripsf 
(F=(C+E)/1.04) 

 
ITE LUC 930 

Tripsg 
(G) 

 
Walk 
Tripsh 

(H=G*0.5) 

 
Vehicle 
Trips 

(I=G-H) 

 
Total Proposed 
Vehicle Trips 

(J=F+I) 
 
Weekday Daily 

 
314 

 
327 

 
265 

 
29 

 
33 

 
287 

 
1,182 

 
591 

 
591 

 
878 

 
Weekday Morning 
Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 
 

  5 
  15 
  20 

 
 
 

5 
  16 
21 

 
 
 

4 
  13 
17 

 
 
 

0 
  1 
1 

 
 
 

1 
  2 

3 

 
 
 

5 
  14 
19 

 
 
 

  5 
  3 
  8 

 
 
 

  2 
  1 
  3 

 
 
 

  3 
  2 
  5 

 
 
 

8 
  16 

24 
 
Weekday Evening 
Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 
 

  16 
  10 
   26 

 
 
 

17 
  10 

27 

 
 
 

14 
  8 
22 

 
 
 

2 
  1 
3 

 
 
 

1 
  1 

2 

 
 
 

14 
  9 
23 

 
 
 

  16 
  13 
   29 

 
 
 

  8 
  6 

   14 

 
 
 

  8 
  7 

   15 

 
 
 

22 
  16 
38 

aBased on ITE LUC 221, Multifamily Housing (Mid-Rise); 58 units. 
bITE person trips converted to vehicle trips based on rate of 1.04 person trips per vehicle trip for Census Tract 3352.   
cBased on mode split from American Community Survey (ACS) 2019 5-Year Estimates for Census Tract 3352; 86 percent.   
dBased on mode split from ACS 2019 5-Year Estimates for Census Tract 3352; 9 percent.   
eBased on mode split from ACS 2019 5-Year Estimates for Census Tract 3352; 5 percent.   
fITE person trips converted to vehicle trips based on rate of 1.04 person trips per vehicle trip for Census Tract 3352.   
gBased on ITE LUC 930, Fast Casual Restaurant; 3,750 sf. 
hReduction in vehicle trips due to sites proximity to 69 Foundry Street and 178 Albion Street residential developments that total an additional 268 residential units.  We expect half 
the restaurant trips to be walking trips from these complexes.    
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As can be seen in Table 7, the Project is expected to generate 878 vehicle trips on an average 
weekday (two-way, 24-hour volume), with 24 vehicle trips (8 entering and 16 exiting) expected 
during the weekday morning peak hour.  During the weekday evening peak hour, the Project is 
expected to generate 38 vehicle trips (22 entering and 16 exiting).   
 
 
TRIP DISTRIBUTION AND ASSIGNMENT 
 
The directional distribution of the site-generated trips to and from the Project was determined for 
both weekday morning trips and weekday evening trips.  The trip distribution was based on a review 
of existing travel patterns at the study area intersections and Journey to work data for Wakefield 
obtained from the United States Census Bureau.14  The trip distributions for the Project are sum-
marized in Table 8 and graphically depicted on Figure 7.  The weekday morning and weekday 
evening peak-hour traffic volumes expected to be generated by the Project were assigned on the 
study area roadway network as shown on Figure 8 and Figure 9. 
 
 

Table 8 
TRIP-DISTRIBUTION SUMMARY 
 

Roadway 

 
Direction 
(To/From) 

Percent  
(To/From) 

 
North Avenue 
North Avenue 
Albion Street  
Albion Street  
 
TOTAL 
 

 
North 
South 
East 
West 

  

 
30/25 
35/35 

0/5 
  35/35 

 
100/100 

 
 
FUTURE TRAFFIC VOLUMES – BUILD CONDITION 
 
The 2028 Build condition networks consist of the 2028 No-Build traffic volumes with the antici-
pated site-generated traffic added to them.  The 2028 Build weekday morning and weekday evening 
peak-hour traffic-volume networks are graphically depicted on Figure 10 and Figure 11. 
 
A summary of peak-hour projected traffic-volume increases external to the study area that is the 
subject of this assessment is shown in Table 9.  These volumes are based on the expected increases 
from the Project. 
 

  

 
142011-2015 5-Year American Community Survey; U.S. Census Bureau; 2021. 



Figure 7
Trip Distribution Map

N Not to Scale

Transportation Impact Statement - Proposed Residential Development - Wakefield, Massachusetts

T

SITE

Vanasse &
Associates inc

35%

35%

25%
30%

5%

R
:
\
8
9
0
4
\
8
9
0
4
N

T
1
.
d

w
g

,
 
3
/
2
5
/
2
0
2
1
 
1
1
:
3
1
:
1
0
 
A

M
,
 
D

W
G

 
T
o

 
P

D
F
.
p

c
3

AutoCAD SHX Text
STREET

AutoCAD SHX Text
ALBION 

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
ALBION STREET 

AutoCAD SHX Text
(   ONE-WAY)

AutoCAD SHX Text
MAPLE 

AutoCAD SHX Text
AVENUE

AutoCAD SHX Text
BROADWAY

AutoCAD SHX Text
STREET

AutoCAD SHX Text
STREET

AutoCAD SHX Text
FOUNDRY

AutoCAD SHX Text
MBTA COMMUTER RAIL HAVERHILL LINE

AutoCAD SHX Text
STREET

AutoCAD SHX Text
Copyright    2021 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c



Figure 8
Site-Generated

N Not to Scale

Transportation Impact Statement - Proposed Residential Development - Wakefield, Massachusetts

Weekday Morning
Peak-Hour Traffic Volumes

T

Note: Imbalances exist due to numerous curb cuts and side streets that are not shown.

Vanasse &
Associates inc

Note: Restaurant trips park on-street and not on-site.

SITE

R
:
\
8
9
0
4
\
8
9
0
4
N

T
1
.
d

w
g

,
 
3
/
2
5
/
2
0
2
1
 
1
1
:
3
1
:
1
7
 
A

M
,
 
D

W
G

 
T
o

 
P

D
F
.
p

c
3

AutoCAD SHX Text
4

AutoCAD SHX Text
2

AutoCAD SHX Text
STREET

AutoCAD SHX Text
ALBION 

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
ALBION STREET 

AutoCAD SHX Text
(   ONE-WAY)

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
MAPLE 

AutoCAD SHX Text
3

AutoCAD SHX Text
6

AutoCAD SHX Text
AVENUE

AutoCAD SHX Text
6

AutoCAD SHX Text
3

AutoCAD SHX Text
BROADWAY

AutoCAD SHX Text
STREET

AutoCAD SHX Text
STREET

AutoCAD SHX Text
FOUNDRY

AutoCAD SHX Text
MBTA COMMUTER RAIL HAVERHILL LINE

AutoCAD SHX Text
STREET

AutoCAD SHX Text
7

AutoCAD SHX Text
2

AutoCAD SHX Text
Copyright    2021 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
5

AutoCAD SHX Text
2

AutoCAD SHX Text
Total

AutoCAD SHX Text
Out

AutoCAD SHX Text
In

AutoCAD SHX Text
3

AutoCAD SHX Text
5

AutoCAD SHX Text
2

AutoCAD SHX Text
Trips

AutoCAD SHX Text
Residential

AutoCAD SHX Text
19

AutoCAD SHX Text
14

AutoCAD SHX Text
5

AutoCAD SHX Text
24

AutoCAD SHX Text
8

AutoCAD SHX Text
16

AutoCAD SHX Text
Restaurant

AutoCAD SHX Text
Trips

AutoCAD SHX Text
Total

AutoCAD SHX Text
Trips



Figure 9
Site-Generated

N Not to Scale

Transportation Impact Statement - Proposed Residential Development - Wakefield, Massachusetts

Weekday Evening
Peak-Hour Traffic Volumes

T

Note: Imbalances exist due to numerous curb cuts and side streets that are not shown.

Vanasse &
Associates inc

Note: Restaurant trips park on-street and not on-site.

SITE

R
:
\
8
9
0
4
\
8
9
0
4
N

T
1
.
d

w
g

,
 
3
/
2
5
/
2
0
2
1
 
1
1
:
3
1
:
2
4
 
A

M
,
 
D

W
G

 
T
o

 
P

D
F
.
p

c
3

AutoCAD SHX Text
5

AutoCAD SHX Text
5

AutoCAD SHX Text
STREET

AutoCAD SHX Text
ALBION 

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
ALBION STREET 

AutoCAD SHX Text
(   ONE-WAY)

AutoCAD SHX Text
5

AutoCAD SHX Text
5

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
MAPLE 

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
AVENUE

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
BROADWAY

AutoCAD SHX Text
STREET

AutoCAD SHX Text
STREET

AutoCAD SHX Text
FOUNDRY

AutoCAD SHX Text
MBTA COMMUTER RAIL HAVERHILL LINE

AutoCAD SHX Text
STREET

AutoCAD SHX Text
5

AutoCAD SHX Text
7

AutoCAD SHX Text
Copyright    2021 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c

AutoCAD SHX Text
5

AutoCAD SHX Text
3

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
Total

AutoCAD SHX Text
Out

AutoCAD SHX Text
In

AutoCAD SHX Text
8

AutoCAD SHX Text
15

AutoCAD SHX Text
7

AutoCAD SHX Text
Trips

AutoCAD SHX Text
Residential

AutoCAD SHX Text
23

AutoCAD SHX Text
9

AutoCAD SHX Text
14

AutoCAD SHX Text
38

AutoCAD SHX Text
22

AutoCAD SHX Text
16

AutoCAD SHX Text
Restaurant

AutoCAD SHX Text
Trips

AutoCAD SHX Text
Total

AutoCAD SHX Text
Trips



Figure 10
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Figure 11

2028 Build
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Table 9 
PEAK-HOUR TRAFFIC-VOLUME INCREASESa 
 

Location/Peak Hour 
2028 

No-Build 
2028 
Build 

 
Traffic-Volume 
Increase Over 

No-Build 

Percent 
Increase Over 

No-Build 
 
North Avenue, north of Albion Street: 
 Weekday Morning 
 Weekday Evening 
 

 
 

1,184 
1,451 

 
 

1,190 
1,61 

 
 

6 
10 

 
 

0.5 
0.7 

Albion Street, east of North Avenue: 
 Weekday Morning 
 Weekday Evening 
 

 
402 
313 

 
402 
314 

 
0 
1 

 
0.0 
0.3 

Albion Street, west of Foundry Street: 
 Weekday Morning 
 Weekday Evening 
 

 
899 
990 

 
908 

1,003 

 
9 

13 

 
1.0 
1.3 

North Avenue, south of Broadway Street: 
 Weekday Morning 
 Weekday Evening 
 

 
1,691 
1,740 

 
1,700 
1,754 

 
9 

14 

 
0.5 
0.8 

aTwo-way traffic total. 
 
 
As shown in Table 9, Project-related traffic-volume increases external to the study area relative to 
2028 No-Build conditions are anticipated to range from 0.3 to 1.3 percent during the peak periods. 
 
 
LOADING AND DELIVERIES 
 
Restaurant loading and deliveries are expected to occur on Maple Street outside the restaurant 
entrance during off-peak time periods.  Loading and deliveries for the residential building are 
expected to occur in the same area.  Trash receptacles will be located at the east end of the site.   
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TRAFFIC OPERATIONS ANALYSIS 

Measuring existing and future traffic volumes quantifies traffic flow within the study area.  To 
assess quality of flow, roadway capacity and vehicle queue analyses were conducted under Exist-
ing, No-Build, and Build traffic-volume conditions.  Capacity analyses provide an indication of 
how well the roadway facilities serve the traffic demands placed upon them, with vehicle queue 
analyses providing a secondary measure of the operational characteristics of an intersection or sec-
tion of roadway under study. 
 
 
METHODOLOGY 
 
Levels of Service 
 
A primary result of capacity analyses is the assignment of level of service to traffic facilities under 
various traffic-flow conditions.15 The concept of level of service is defined as a qualitative measure 
describing operational conditions within a traffic stream and their perception by motorists and/or 
passengers.  A level-of-service definition provides an index to quality of traffic flow in terms of 
such factors as speed, travel time, freedom to maneuver, traffic interruptions, comfort, convenience, 
and safety. 
 
Six levels of service are defined for each type of facility.  They are given letter designations from 
A to F, with level-of-service (LOS) A representing the best operating conditions and LOS F repre-
senting congested or constrained operating conditions. 
 
Since the level of service of a traffic facility is a function of the traffic flows placed upon it, such a 
facility may operate at a wide range of levels of service, depending on the time of day, day of week, 
or period of year. 
 

 
15The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity Manual 
6th Edition; Transportation Research Board; Washington, DC; 2016. 
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Unsignalized Intersections 
 
The six levels of service for unsignalized intersections may be described as follows: 
 

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

 LOS B represents a condition with short control delays to minor street traffic. 

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

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

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

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

The levels of service of unsignalized intersections are determined by application of a procedure 
described in the Highway Capacity Manual 6th Edition.16 Level of service is measured in terms of 
average control delay.  Mathematically, control delay is a function of the capacity and degree of 
saturation of the lane group and/or approach under study and is a quantification of motorist delay 
associated with traffic control devices such as traffic signals and STOP signs.  Control delay 
includes the effects of initial deceleration delay approaching a STOP sign, stopped delay, queue 
move-up time, and final acceleration delay from a stopped condition.  Definitions for level of 
service at unsignalized intersections are also given in the Highway Capacity Manual 6th Edition.  
Table 10 summarizes the relationship between level of service and average control delay for two-
way stop controlled and all-way stop controlled intersections.   
 
 

Table 10 
LEVEL-OF-SERVICE CRITERIA FOR 
UNSIGNALIZED INTERSECTIONSa 
 

 
Level-Of-Service by Volume-to-Capacity Ratio Average Control Delay 

(Seconds Per Vehicle) v/c ≤ 1.0 v/c > 1.0 
 

A 
B 
C 
D 
E 
F 
 

 
F 
F 
F 
F 
F 
F 

 
≤10.0  

10.1 to 15.0 
15.1 to 25.0  
25.1 to 35.0 
35.1 to 50.0 

>50.0 

aSource: Highway Capacity Manual 6th Edition; Transportation Research Board; Washington, DC; 
2016; page 20-6. 

 

 
16Highway Capacity Manual 6th Edition; Transportation Research Board; Washington, DC; 2016. 
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Signalized Intersections 
 
The six levels of service for signalized intersections may be described as follows: 
 

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

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

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

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

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

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

Levels of service for signalized intersections are calculated using the operational analysis method-
ology of the Highway Capacity Manual 6th Edition.  This method assesses the effects of signal type, 
timing, phasing, and progression; vehicle mix; and geometrics on delay.  Level-of-service 
designations are based on the criterion of control or signal delay per vehicle.  Control or signal 
delay is a measure of driver discomfort, frustration, and fuel consumption, and includes initial 
deceleration delay approaching the traffic signal, queue move-up time, stopped delay, and final 
acceleration delay.  Table 11 summarizes the relationship between level of service and control 
delay.  The tabulated control delay criterion may be applied in assigning level-of-service designa-
tions to individual lane groups, to individual intersection approaches, or to entire intersections. 
 

Table 11 
LEVEL-OF-SERVICE CRITERIA 
FOR SIGNALIZED INTERSECTIONSa 
 

 
Level-of-Service by Volume-to-Capacity Ratio Average Control Delay 

(Seconds Per Vehicle) v/c ≤ 1.0 v/c > 1.0 
 

A 
B 
C 
D 
E 
F 
 

 
F 
F 
F 
F 
F 
F 

 
≤10.0  

10.1 to 20.0 
20.1 to 35.0  
35.1 to 55.0 
55.1 to 80.0 

>80.0 

aSource: Highway Capacity Manual 6th Edition; Transportation Research Board; 
Washington, DC; 2016; page 19-16. 
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ANALYSIS RESULTS 
 
Level-of-service analyses were conducted for 2021 Baseline, 2028 No-Build, and 2028 Build con-
ditions for the study area intersections.  The results of the intersection capacity analysis within the 
study area are described below, with a tabular summary provided in Table 12 and Table 13. 
 
Unsignalized Intersection Analysis Results 
 
Albion Street at Foundry Street 
 
Under 2021 Baseline and 2028 No-Build conditions, the critical movement at this intersection 
operates at LOS D or better during the weekday morning and weekday evening peak hours.  No 
changes to critical movement level of service occur as a result of the addition of Project volumes 
under 2028 Build conditions. 
 
Broadway Street at Foundry Street   
 
Under 2021 Baseline and 2028 No-Build conditions, the critical movement at this intersection 
operates at LOS D or better during the weekday morning and weekday evening peak hours.  No 
changes to critical movement level of service occur as a result of the addition of Project volumes 
under 2028 Build conditions. 
 
North Avenue at Broadway Street   
 
Under 2021 Baseline conditions, the critical movement at this intersection operates at LOS C dur-
ing the weekday morning and LOS E during the weekday evening peak hour.  Under 2028 No-
Build conditions, the critical movement operates at LOS C during the weekday morning peak hour 
and LOS F during the weekday evening peak hour.  Under 2028 Build conditions, the critical move-
ment operates at LOS D during the weekday morning peak hour and at LOS F during the weekday 
evening peak hour.  The increase in vehicle queueing is equivalent to less than 1 vehicle due to the 
Project. 
 
Maple Street at Site Driveway  
 
Under 2028 Build conditions, the critical movement at this intersection operates at LOS A during 
the weekday morning and weekday evening peak hours.   
 
Foundry Street at Site Driveway  
 
Under 2028 Build conditions, the critical movement at this intersection operates at LOS A during 
the weekday morning and weekday evening peak hours.   
 
Signalized Intersection Analysis Results 
 
North Avenue at Albion Street  
 
Under 2021 Baseline and 2028 No-Build conditions this intersection operates at an overall LOS D 
during the weekday morning peak hour and an overall LOS D during the weekday evening peak 
hour.  No changes to level of service occur as a result of the addition of Project volumes under 2028 
Build conditions.    
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Table 12 
UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
 

Unsignalized Intersection 
 

2021 Baseline 2028 No-Build  2028 Build 
Peak Hour/Critical Movement V/Ca Delayb LOSc Queued  V/C Delay LOS Queue  V/C Delay LOS Queue  

 
Albion Street at Foundry Street  
 Weekday Morning: 

Foundry Street NB LT/RT 
 Weekday Evening: 

Foundry Street NB LT/RT 
 

 
 
 

0.26 
 

0.22 

 
 
 

18 
 

16 

 
 
 

C 
 

C 

 
 
 

25 
 

20 

 
 
 

0.48 
 

0.39 

 
 
 

26 
 

21 

 
 
 

D 
 

C 

 
 
 

63 
 

45 

 
 
 

0.52 
 

0.43 

 
 
 

27 
 

23 

 
 
 

D 
 

C 

 
 
 

70 
 

53 

Broadway Street at Foundry Street  
 Weekday Morning: 

Foundry Street SB LT/RT 
 Weekday Evening: 

Foundry Street SB LT/RT 
 

 
 

0.32 
 

0.24 

 
 

20 
 

17 

 
 

C 
 

C 

 
 

35 
 

23 

 
 

0.49 
 

0.35 

 
 

27 
 

20 

 
 

D 
 

C 

 
 

65 
 

38 

 
 

0.51 
 

0.37 

 
 

28 
 

21 

 
 

D 
 

C 

 
 

70 
 

40 

North Avenue at Broadway Street  
 Weekday Morning: 

Broadway Street EB RT 
 Weekday Evening: 

Broadway Street EB RT 
 

 
 

0.61 
 

0.89 

 
 

19 
 

41 

 
 

C 
 

E 

 
 

103 
 

265 

 
 

0.73 
 

1.02 

 
 

25 
 

70 

 
 

C 
 

F 

 
 

153 
 

395 

 
 

0.74 
 

1.03 

 
 

26 
 

73 

 
 

D 
 

F 

 
 

160 
 

408 

Maple Street at Site Driveway 
 Weekday Morning: 

Site Driveway NB LT 
 Weekday Evening: 

Site Driveway NB LT 
 

 
 
 
 

Intersection is constructed under 2028 Build Conditions 

 
 

0.01 
 

0.01 

 
 

9 
 

9 

 
 

A 
 

A 

 
 

0 
 

0 

Foundry Street at Site Driveway  
 Weekday Morning: 

Site Driveway WB LT/RT 
 Weekday Evening: 

Site Driveway WB LT/RT 
 

 
 
 
 

Intersection is constructed under 2028 Build Conditions 

 
 

0.01 
 

0.01 
 

 
 

10 
 

10 
 

 
 

A 
 

A 
 

 
 

0 
 

0 
 

aVolume-to-capacity ratio. 
bDelay in seconds per vehicle. 
cLevel of service. 
d95th percentile queue length in feet. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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Table 13 
SIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
 

 
 

2021 Baseline 2028 No-Build  2028 Build 
Signalized Intersection/ 

Peak Hour/Critical Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queued 

Ave/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

Ave/95th 
 

V/C 
 

Delay 
 

LOS 
Queue 

Ave/95th 
 
North Avenue at Albion Street  
 Weekday Morning: 

Albion Street EB LT 
Albion Street EB RT 
Albion Street WB LT 
Albion Street WB TH 
Albion Street WB RT 
North Avenue NB LT 
North Avenue NB TH 
North Avenue SB TH 
North Avenue SB RT  
Overall 

 Weekday Evening: 
Albion Street EB LT 
Albion Street EB RT 
Albion Street WB LT 
Albion Street WB TH 
Albion Street WB RT 
North Avenue NB LT 
North Avenue NB TH 
North Avenue SB TH 
North Avenue SB RT  
Overall 
 

 
 
 

0.59 
0.45 
0.17 
1.06 
0.29 
0.53 
0.50 
0.62 
0.06 

-- 
 

0.78 
0.48 
0.31 
0.66 
0.37 
0.52 
0.50 
0.86 
0.05 

-- 

 
 
 

46 
10 
39 

111 
6 

46 
16 
31 
0 

38 
 

49 
6 

50 
61 
10 
54 
23 
52 
0 

36 

 
 
 

D 
A 
D 
F 
A 
D 
B 
C 
A 
D 

 
D 
A 
D 
E 
B 
D 
C 
D 
A 
D 

 
 
 

76/144 
0/55 

21/56 
171/373 

0/25 
65/126 

165/280 
183/326 

0/0 
-- 

 
205/323 

0/62 
38/92 

95/220 
0/42 

66/133 
190/337 
311/623 

0/0 
-- 

 
 
 

0.66 
0.45 
0.19 
1.18 
0.32 
0.56 
0.56 
0.69 
0.08 

-- 
 

0.80 
0.49 
0.35 
0.76 
0.41 
0.57 
0.57 
1.02 
0.11 

-- 

 
 
 

48 
9 

42 
154 

8 
48 
18 
36 
0 

46 
 

49 
7 

54 
71 
13 
57 
26 
84 
0 

46 

 
 
 

D 
A 
D 
F 
A 
D 
B 
D 
A 
D 

 
D 
A 
D 
E 
B 
E 
C 
F 
A 
D 

 
 
 

100/179 
0/57 

23/62 
212/430 

0/31 
76/144 

202/340 
219/413 

0/0 
-- 

 
243/377 

9/78 
45/100 

114/253 
0/51 

82/152 
247/394 
434/755 

0/0 
-- 

 
 
 

0.66 
0.45 
0.20 
1.19 
0.32 
0.56 
0.56 
0.70 
0.08 

-- 
 

0.80 
0.49 
0.35 
0.77 
0.41 
0.57 
0.57 
1.03 
0.12 

-- 

 
 
 

49 
9 

42 
156 

8 
48 
18 
36 
0 

46 
 

49 
7 

54 
73 
13 
58 
27 
86 
0 

47 

 
 
 

D 
A 
D 
F 
A 
D 
B 
D 
A 
D 

 
D 
A 
D 
E 
B 
E 
C 
F 
A 
D 

 
 
 

103/183 
0/57 

24/62 
213/433 

0/31 
77/145 

203/344 
220/418 

0/0 
-- 

 
248/383 

11/82 
46/100 

117/258 
0/51 

83/152 
252/394 
443/755 

0/0 
-- 

aVolume-to-capacity ratio. 
bDelay in seconds per vehicle. 
cLevel of service. 
dAverage queue length and 95th percentile queue length in feet. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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RECOMMENDATIONS AND CONCLUSIONS 

RECOMMENDATIONS 
 
The traffic assessment contained herein indicates that the Project will not have substantial impacts 
at the study area intersections and Project-related traffic increases are expected to be between 
0.3 percent and 1.3 percent during the peak hours depending on location.  VAI recommends the 
following: 
 
Site Recommendations 
 

 The site driveways onto Foundry Street and Maple Street should be placed under STOP-
sign control, with painted STOP bars on the drives at the STOP-sign locations. 

 All signs and pavement markings to be installed within the Project site should conform to 
the applicable standards of the MUTCD and be shorter than 24 inches or be placed outside 
of the sight lines for drivers exiting the driveway and those approaching the driveways on 
Foundry Street and Maple Street. 

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

 
TRANSPORTATION DEMAND MANAGEMENT (TDM) PLAN 
 
As is the case with many developments, a major focus of the traffic mitigation plan focuses on the 
reduction of single-occupant vehicles arriving and departing to and from the site.  This is predom-
inantly accomplished by developing a comprehensive TDM strategy.  In an effort to encourage the 
use of alternative modes of transportation to single-occupant vehicles, the following TDM 
measures will be implemented as a part of the Project: 
 

 Information regarding public transportation services, maps, schedules, and fare infor-
mation will be posted in a central location and/or otherwise made available to residents and 
employees of the restaurant; 

 A “welcome packet” will be provided to residents and restaurant employees detailing avail-
able public transportation services, bicycle and walking alternatives, and available com-
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muter options; 

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

 Consideration should be given to installing accommodations for the charging of electric 
vehicles by residents of the Project. 

 
CONCLUSIONS 
 
VAI has completed a transportation assessment of the potential impacts on the surrounding trans-
portation infrastructure associated with the proposed 58-unit residential development with a 3,750 
sf restaurant to be located at 62-76 Foundry Street in Wakefield, Massachusetts.  The following 
specific areas have been evaluated as they relate to the Project: i) access requirements; ii) potential 
off-site improvements; and iii) safety considerations; under existing and future conditions, both 
with and without the Project.   
 
The Project is expected to produce a minor increase in traffic volumes in the vicinity of the site 
with minimal increases in delays to the study area intersections.  Based on the above, VAI has 
concluded that the Project can be safely accommodated with minimal impact on the area road 
network. 
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SEASONAL ADJUSTMENT CALCULATIONS 
  



Location ID: 4158 Seasonal Factor Group: U1

County: Middlesex Daily Factor Group:

Funcationl Class 1 ‐ Interstate  Axle Factor Group: U1

Location: Yankee Divison Highway (I‐95) Growth Factor Group: U1

North of I‐93

Monthly Volume Variation from Avg Month

2017 January 150825.7619 0.96

2017 February 144646.76 0.92

2017 March 154821.6207 0.99

2017 April 156107.75 1.00

2017 May 161028.5 1.03

2017 June 164318.4138 1.05

2017 July 160308.7 1.02

2017 August 164098.9655 1.05

2017 September 157883.6786 1.01

2017 October 159225.7 1.02

2017 November 155225.6207 0.99

2017 December 149044.44 0.95

Average 156461.3259 1.00

Massachusetts Highway Department
4158: Monthly Hourly Volume for 2017
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Nubian Station

Effective Dec 20, 2020Effective Mar 14, 2021

137
Reading Depot -  
Malden Center Sta

Information in this timetable is subject to change without notice. Traffic conditions and weather can affect running time.

Route/
Schedule
Change



137 137

137

Saturday

Sunday

Lv/Arrive
Wakefield

Square

Lv/Arrive
Wakefield

Square

Arrive
Wakefield

Square

Lv/Arrive
Oak Grove

Station

Arrive
Oak Grove

Station

Arrive
Oak Grove

Station

Arrive
Malden
Station

Arrive
Malden
Station

Arrive
Malden
Station

Arrive
Reading
Depot

Arrive
Reading
Depot

Arrive
Reading
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Arrive
Franklin
Square

Arrive
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Square
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Square

Arrive
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Square
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Franklin
Square

Arrive
Franklin
Square
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Reading
Depot
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Reading
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Reading
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Leave
Malden
Station

Leave
Malden
Station

Leave
Malden
Station

Arrive
Oak Grove

Station

Arrive
Oak Grove

Station

Arrive
Oak Grove

Station

Arrive
Wakefield

Square

Arrive
Wakefield

Square

Arrive
Wakefield

Square

Weekday
Inbound Inbound

Inbound

Outbound Outbound

Outbound

Route 137
Reading Depot -

 Malden Center Station

All buses are
accessible 
to persons 
with disabilities

Fare Local Bus Bus + Bus       Bus +
            Subway

CharlieCard $1.70 $1.70 $2.40 $2.40
CharlieTicket $1.70 $1.70 $2.40 $4.10*
Cash-on-Board $1.70 $3.40 $2.40 $4.10
Student/Youth** $0.85 $0.85 $1.10 $1.10
Senior/TAP*** $0.85 $0.85 $1.10 $1.10

FREE FARES: Children 11 and under ride free when accompanied by a paying customer;
Blind Access CharlieCard holders ride free and if using a guide, the guide rides free.
 * Transfers Subway to Silver Line SL4 or SL5 pay $2.40
 ** Requires Student CharlieCard or Youth CharlieCard. Student CharlieCards available
  to students through par�cipa�ng middle and high schools. Youth CharlieCards
        available through community partners across Greater Boston. 
 *** Requires Senior/TAP CharlieCard, available to Medicare cardholders, seniors 65+, 
  and persons with disabili�es.

Subway

+ +

Spring/Summer 2021 Holidays
4/19: Sat; 5/31 Sun; 7/4-5 Sun 

     
     

Routes 136 & 137 operate 
as a combined route.

For schedules, alerts and updates, visit:
mbta.com/schedules/136
mbta.com/schedules/137

 5:25A 5:35A 5:41A 5:50A 6:00A
 6:05 6:15 6:21 6:30 6:40
 6:35 6:45 6:51 7:00          .....
 7:00 7:12 7:20 7:30          .....
 7:16 7:28 7:36 7:46          .....
 7:32 7:44 7:52 8:02          .....
 7:48 8:00 8:08 8:18          .....
 8:04 8:14 8:22 8:32          .....
 8:20 8:30 8:38 8:48          .....
 8:36 8:46 8:54 9:04          .....
 8:52 9:03 9:10 9:20          .....
 9:08 9:20 9:27 9:37 9:47
 9:30 9:42 9:49 9:59 10:09
 10:05 10:17 10:24 10:34 10:48
 10:42 10:55 11:02 11:13 11:27
 11:15 11:28 11:35 11:46 12:00N
 11:50 12:03P 12:10P 12:21P 12:35
 
 12:25P 12:38 12:45 12:56 1:08
 12:59 1:14 1:20 1:31 1:42
 1:33 1:48 1:54 2:05 2:18
 2:10 2:23 2:32 2:42 2:55
      ..... s 2:45 2:54 3:04 3:17
 2:43 2:56 3:05 3:15 3:28
 3:18 3:31 3:40 3:50 4:03
 3:53 4:06 4:15 4:25 4:38
 4:02 4:15 4:24 4:33         .....
 4:19 4:32 4:38 4:49         .....
 4:40 4:54 5:00 5:11         .....
 5:01 5:15 5:21 5:32         .....
 5:17 5:31 5:37 5:48         .....
 5:33 5:47 5:53 6:04         .....
 5:49 6:02 6:08 6:18         .....
 6:05 6:17 6:23 6:33         .....
 6:19 6:31 6:37 6:47         .....
 6:32 6:44 6:50 7:00         .....
 6:48 7:00 7:06 7:16         .....
 7:20 7:31 7:37 7:46 7:57
 8:15 8:24 8:30 8:39 8:50
 8:55 9:04 9:10 9:19 9:30
 9:40 9:49 9:55 10:04 10:15
 10:25 10:34 10:40 10:49 11:00

 6:00A 6:10A 6:17A 6:25A 6:36A
 6:45 6:55 7:02 7:10 7:21
 7:25 7:35 7:42 7:50 8:01
 8:10 8:20 8:27 8:35 8:46
 8:50 9:00 9:07 9:17 9:28
 9:40 9:52 9:59 10:12 10:23
 10:25 10:38 10:46 10:59 11:11
 11:20 11:34 11:42 11:53 12:05P
 
 12:10P 12:24P 12:32P 12:43P 12:55
 1:00 1:14 1:22 1:33 1:45
 1:50 2:04 2:13 2:24 2:35
 2:40 2:54 3:02 3:12 3:23
 3:30 3:43 3:51 4:01 4:12
 4:20 4:32 4:39 4:49 5:00
 5:10 5:22 5:29 5:39 5:50
 5:55 6:07 6:14 6:24 6:35
 6:45 6:57 7:04 7:14 7:25
 7:35 7:47 7:54 8:04 8:15
       ..... 9:00 9:07 9:17 9:28

 8:00A 8:11A 8:17A 8:25A 8:36A
 9:22 9:34 9:40 9:50 10:01
 10:53 11:05 11:11 11:21 11:34

 12:24P 12:36P 12:44P 12:54P 1:06P
 2:04 2:16 2:23 2:32 2:44
 3:40 3:51 3:58 4:06 4:17
 5:09 5:20 5:27 5:35 5:46
 

 4:49A 4:55A 5:01A 5:08A 5:22A
 5:25 5:32 5:40 5:48 6:02
       ..... 6:02 6:10 6:18 6:32
       ..... 6:27 6:35 6:43 6:57
       ..... 6:59 7:07 7:15 7:29
       ..... 7:11 7:19 7:27 7:44
       ..... 7:41 7:51 7:59 8:17
       ..... 7:57 8:07 8:15 8:33
       ..... 8:13 8:23 8:31 8:49
       ..... 8:28 8:38 8:46 9:04
       ..... 8:50 9:00 9:09 9:27
       ..... 8:53 9:03 9:12 9:30
       ..... 9:10 9:19 9:28 9:46
       ..... 9:26 9:35 9:44 10:02
 9:54 10:04 10:15 10:24 10:39
 10:27 10:37 10:48 10:57 11:12
 10:59 11:09 11:20 11:29 11:47
 11:36 11:44 11:55 12:04P 12:22P
 
 12:10P 12:18P 12:29P 12:38 12:56
 12:45 12:53 1:04 1:14 1:30
 1:20 1:30 1:42 1:52 2:07
 1:55 2:04 2:15 2:25 2:40
 s 2:10 2:19 2:30 2:40        .....
 2:30 2:39 2:50 3:00 3:15
 3:05 3:14 3:25 3:35 3:50
       ..... 3:23 3:34 3:44 3:59
       ..... 3:40 3:51 4:01 4:16
       ..... 4:00 4:12 4:22 4:37
       ..... 4:20 4:32 4:42 4:57
       ..... 4:37 4:49 4:59 5:14
       ..... 4:53 5:05 5:15 5:30
       ..... 5:09 5:21 5:31 5:46
       ..... 5:25 5:37 5:47 6:02
       ..... 5:41 5:53 6:02 6:16
       ..... 5:57 6:06 6:15 6:29
       ..... 6:13 6:22 6:31 6:45
       ..... 6:29 6:38 6:47 7:01
       ..... 6:45 6:54 7:03 7:17
       ..... 7:05 7:14 7:23 7:37
 7:30 7:40 7:49 7:58 8:12
 8:10 8:20 8:29 8:38 8:52
 8:55 9:05 9:14 9:23 9:37
 9:40 9:50 9:59 10:08 10:22

 6:00A 6:08A 6:16A 6:23A 6:38A
 6:40 6:48 6:56 7:03 7:18
 7:25 7:33 7:41 7:48 8:03
 8:05 8:13 8:23 8:31 8:46
 8:50 8:58 9:09 9:18 9:33
 9:35 9:43 9:54 10:03 10:18
 10:30 10:38 10:49 10:58 11:14
 11:15 11:24 11:38 11:50 12:06P
 
 12:10P 12:19P 12:30P 12:41P 12:56
 1:00 1:09 1:20 1:31 1:46
 1:50 1:59 2:10 2:21 2:36
 2:40 2:49 3:00 3:11 3:26
 3:30 3:39 3:50 4:00 4:15
 4:20 4:29 4:40 4:50 5:05
 5:05 5:15 5:26 5:34 5:49
 5:55 6:05 6:16 6:24 6:39
 6:45 6:55 7:06 7:14 7:29
 8:30 8:38 8:46 8:53         .....

 8:40A 8:49A 8:57A 9:05A 9:19A
 10:10 10:19 10:28 10:36 10:50
 11:40 11:50 11:58 12:07P 12:21P

 1:20P 1:29P 1:39P 1:47 2:01
 2:55 3:05 3:15 3:23 3:37
 4:25 4:34 4:44 4:52 5:06

s	-	Does	NOT	run	during	school	vacation



HAVERHILL LINE

Inbound to Boston

ZONE                         STATION                         TRAIN # 280 200 202 282 204 284 206 286 208 288 210 290 212 292 214 294 216 218 296 298 220 222 224

7 Haverhill  - 5:27 6:12 - 7:25 - 8:27 - 9:57 - 11:27 - 12:57 - 2:27 - 3:57 5:20 - - 6:57 8:12 9:27

7 Bradford  - 5:29 6:14 - 7:27 - 8:29 - f 9:59 - f 11:29 - f 12:59 - f 2:29 - f 3:59 f 5:22 - - f 6:59 f 8:14 f 9:29

6 Lawrence  - 5:36 6:21 - 7:34 - 8:36 - 10:06 - 11:36 - 1:06 - 2:36 - 4:06 5:29 - - 7:06 8:21 9:36

5 Andover  - 5:43 6:28 - 7:41 - 8:43 - f 10:13 - f 11:43 - f 1:13 - f 2:43 - f 4:13 f 5:36 - - f 7:13 f 8:28 f 9:43

4 Ballardvale  - 5:48 6:33 - 7:46 - 8:48 - f 10:18 - f 11:48 - f 1:18 - f 2:48 - f 4:18 f 5:41 - - f 7:18 f 8:33 f 9:48

3 North Wilmington - 5:56 6:41 - - - 8:56 - f 10:26 - f 11:56 - f 1:26 - f 2:56 - f 4:26 - - - f 7:26 f 8:41 f 9:55

2 Reading  5:18 6:03 6:48 7:33 - 8:18 9:03 9:48 10:33 11:18 12:03 12:48 1:33 2:18 3:03 3:48 4:33 - 6:03 6:48 7:33 8:48 10:02

2 Wakefield 5:23 6:08 6:53 7:38 - 8:23 9:08 f 9:53 f 10:38 f 11:23 f 12:08 f 12:53 f 1:38 f 2:23 f 3:08 f 3:53 f 4:38 - f 6:08 f 6:53 f 7:38 f 8:53 f 10:07

2 Greenwood 5:26 6:11 6:56 7:41 - 8:26 9:11 f 9:56 f 10:41 f 11:26 f 12:11 f 12:56 f 1:41 f 2:26 f 3:11 f 3:56 f 4:41 - f 6:11 f 6:56 f 7:41 f 8:56 f 10:10

1 Melrose Highlands  5:28 6:13 6:58 7:43 - 8:28 9:13 f 9:58 f 10:43 f 11:28 f 12:13 f 12:58 f 1:43 f 2:28 f 3:13 f 3:58 f 4:43 - f 6:13 f 6:58 f 7:43 f 8:58 f 10:12

1 Melrose/Cedar Park 5:30 6:15 7:00 7:45 - 8:30 9:15 f 10:00 f 10:45 f 11:30 f 12:15 f 1:00 f 1:45 f 2:30 f 3:15 f 4:00 f 4:45 - f 6:15 f 7:00 f 7:45 f 9:00 f 10:14

1 Wyoming Hill 5:32 6:17 7:02 7:47 - 8:32 9:17 f 10:02 f 10:47 f 11:32 f 12:17 f 1:02 f 1:47 f 2:32 f 3:17 f 4:02 f 4:47 - f 6:17 f 7:02 f 7:47 f 9:02 f 10:16

1A Malden Center  L 5:35 L 6:20 L 7:05 L 7:50 - L 8:35 L 9:20 L 10:05 L 10:50 L 11:35 L 12:20 L 1:05 L 1:50 L 2:35 L 3:20 L 4:05 L 4:50 - L 6:20 L 7:05 L 7:50 L 9:05 L 10:19

1A North Station  5:48 6:33 7:18 8:03 8:20 8:48 9:33 10:18 11:03 11:48 12:33 1:18 2:03 2:48 3:33 4:18 5:03 6:15 6:33 7:18 8:03 9:18 10:32

Outbound from Boston

ZONE                         STATION                         TRAIN # 201 281 283 203 285 205 287 207 289 209 291 211 293 213 215 295 217 297 219 221 223 225

1A North Station  5:55 6:40 7:25 8:10 8:55 9:40 10:25 11:10 11:55 12:40 1:25 2:10 2:55 3:40 4:25 5:10 5:40 5:55 6:40 7:55 9:35 10:55

1A Malden Center  f 6:06 f 6:51 f 7:36 f 8:21 f 9:06 f 9:51 f 10:36 f 11:21 f 12:06 f 12:51 f 1:36 f 2:21 f 3:06 3:51 4:36 5:21 - 6:06 6:51 8:06 f 9:46 f 11:06

1 Wyoming Hill f 6:09 f 6:54 f 7:39 f 8:24 f 9:09 f 9:54 f 10:39 f 11:24 f 12:09 f 12:54 f 1:39 f 2:24 f 3:09 3:54 4:39 5:24 - 6:09 6:54 8:09 f 9:49 f 11:09

1 Melrose/Cedar Park f 6:11 f 6:56 f 7:41 f 8:26 f 9:11 f 9:56 f 10:41 f 11:26 f 12:11 f 12:56 f 1:41 f 2:26 f 3:11 3:56 4:41 5:26 - 6:11 6:56 8:11 f 9:51 f 11:11

1 Melrose Highlands  f 6:14 f 6:59 f 7:44 f 8:29 f 9:14 f 9:59 f 10:44 f 11:29 f 12:14 f 12:59 f 1:44 f 2:29 f 3:14 3:59 4:44 5:29 - 6:14 6:59 8:14 f 9:54 f 11:14

2 Greenwood f 6:17 f 7:02 f 7:47 f 8:32 f 9:17 f 10:02 f 10:47 f 11:32 f 12:17 f 1:02 f 1:47 f 2:32 f 3:17 4:02 4:47 5:32 - 6:17 7:02 8:17 f 9:57 f 11:17

2 Wakefield f 6:21 f 7:06 f 7:51 f 8:36 f 9:21 f 10:06 f 10:51 f 11:36 f 12:21 f 1:06 f 1:51 f 2:36 f 3:21 4:06 4:51 5:36 - 6:21 7:06 8:21 f 10:01 f 11:21

2 Reading  6:27 7:12 7:57 8:42 9:27 10:12 10:57 11:42 12:27 1:12 1:57 2:42 3:27 4:12 4:57 5:42 - 6:27 7:12 8:27 10:07 11:27

3 North Wilmington f 6:33 - - f 8:48 - f 10:18 - f 11:48 - f 1:18 - f 2:48 - 4:18 5:03 - - - 7:18 8:33 f 10:13 f 11:33

4 Ballardvale  f 6:41 - - f 8:56 - f 10:26 - f 11:56 - f 1:26 - f 2:56 - 4:26 5:11 - 6:11 - 7:26 8:41 f 10:20 f 11:40

5 Andover  f 6:46 - - f 9:01 - f 10:31 - f 12:01 - f 1:31 - f 3:01 - 4:31 5:16 - 6:16 - 7:31 8:46 f 10:25 f 11:45

6 Lawrence  6:53 - - 9:08 - 10:38 - 12:08 - 1:38 - 3:08 - 4:38 5:23 - 6:23 - 7:38 8:53 10:32 11:52

7 Bradford  L 7:03 - - L 9:18 - L 10:48 - L 12:18 - L 1:48 - L 3:18 - L 4:48 L 5:34 - L 6:34 - L 7:48 L 9:03 L 10:42 L 12:02

7 Haverhill  7:05 - - 9:20 - 10:50 - 12:20 - 1:50 - 3:20 - 4:51 5:37 - 6:37 - 7:51 9:05 10:44 12:04

AM

AM

PM

PM

Monday to Friday

Monday to Friday

2021 Spring Schedule
Effective April 5, 2021

On Weekends, no trains operate on 
the Haverhill Line

Keep in Mind:

This schedule will be effective from April 5, 2021 and will replace the schedule of January 23, 2021.

Holiday Service
For holiday service, please visit MBTA.com/holidays or pick up the dedicated holiday schedule at 
North Station, South Station or Back Bay three weeks prior to the holiday.

Masks are federally required on board and in station. Visit MBTA.com/covid19 for the latest updates

Customer Service

617-222-3200
Visit

MBTA.com
   Follow

@MBTA_CR AD040521V1

Times in purple with “f“ indicate a flag stop: Passengers must tell the conductor that they wish to leave. 
Passengers waiting to board must be visible on the platform for the train to stop. 

Times in blue with “L“ indicate an early departure: The train may leave ahead of schedule at these stops. 

Bikes: Bicycles are allowed on all trains.

High level platform and bridge plate available. Visit mbta.com/accessibility for more information.

Download the

mTicket App

Moving Forward Together.
In response to COVID-19, we continue to 
adapt our service to meet your needs.



 

MOTOR VEHICLE CRASH DATA 
  



 CITY/TOWN : Wakefield COUNT DATE : 2021 Baseline MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : SIGNALIZED : X Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : North Avenue ST #

 MINOR STREET(S) : Albion Street ST #

ST #

ST #

ST #

North 477 INTERSECTION

2 4 284 REF #

562 3 1

477

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

477 477 562 284  1,800

0.090 APPROACH ADT : 20,000  ADT = TOTAL VOL/"K" FACT.

16
# OF 

YEARS :
5

AVERAGE # OF 
ACCIDENTS ( A ) :

3.20

0.44 RATE  =
( A * 1,000,000 )           

( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73

Accident Rate for District 4 unsignalized intersections = 0.57

CRASH RATE CALCULATION :

CRASH  RATE  WORKSHEET

MassHighway

TOTAL # OF 
ACCIDENTS :

" K "  FACTOR :

VOLUMES (PM) :

DIRECTION :

Total 
Entering 
Vehicles

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :

S:\Jobs\8904\Crash Data\Crash Rates Worksheet North Ave at Albion St



Crash Date Crash Severity Crash Time

Number of 

Vehicles Driver Contributing Circumstances (All Drivers) Light Conditions

Manner of 

Collision

Road Surface 

Condition Vehicle Actions Prior to Crash (All Vehicles)

Vehicle Travel Directions (All 

Vehicles)

Weather 

Conditions Vehicle Sequence of Events (All Vehicles)

Street 

Number Roadway

03/27/2014

Property damage only 

(none injured) 1:34 PM 2  D1: (No improper driving)  / D2: (Unknown)  Daylight Rear‐end Dry

V1: Slowing or stopped in traffic / V2: Travelling straight 

ahead V1: N  / V2: N Clear  V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic) 221  NORTH AVE

06/02/2014

Property damage only 

(none injured) 11:22 AM 2  D1: (No improper driving)  / D2: (No improper driving)  Daylight Rear‐end Dry V1: Changing lanes / V2: Travelling straight ahead V1: S  / V2: S Clear  V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic) 225  NORTH AVE

07/28/2014

Property damage only 

(none injured) 4:25 PM 2  D1: (No improper driving)  / D2: (Inattention)  Daylight Head‐on Dry V1: Turning left / V2: Travelling straight ahead V1: S  / V2: N Clear

 V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic),(Collision 

with utility pole)

 NORTH AVE / 

ALBION ST

08/20/2014

Property damage only 

(none injured) 5:43 PM 2

 D1: (No improper driving)  / D2: (Operating vehicle in erratic, 

reckless, careless, negligent or aggressive manner)  Daylight

Sideswipe, same 

direction Dry V1: Travelling straight ahead / V2: Overtaking/passing V1: N  / V2: N Clear

 V1:(Collision with motor vehicle in traffic) V2:(Cross median or centerline),(Collision with 

motor vehicle in traffic)

 NORTH AVE / 

ALBION ST

06/18/2015

Property damage only 

(none injured) 12:11 PM 3  D1: (No improper driving)  / D2: (Inattention)  / D3: (Inattention)  Daylight Rear‐end Dry

V1: Slowing or stopped in traffic / V2: Travelling straight 

ahead / V3: Travelling straight ahead V1: S  / V2: S  / V3: S Clear

 V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic) 

V3:(Collision with motor vehicle in traffic)

 NORTH AVE / 

ALBION ST

08/08/2015

Property damage only 

(none injured) 10:37 AM 4  D1: (Unknown)  Daylight

Sideswipe, same 

direction Dry

V1: Travelling straight ahead / V2: Parked / V3: Parked / 

V4: Parked V1: S  / V2: S  / V3: S  / V4: S Clear

 V1:(Equipment failure) V2:(Collision with motor vehicle in traffic) V3:(Collision with motor 

vehicle in traffic) V4:(Collision with motor vehicle in traffic) 225  NORTH AVENUE

09/22/2015

Property damage only 

(none injured) 4:20 PM 2  D1: (No improper driving)  / D2: (Followed too closely)  Daylight Rear‐end Dry

V1: Travelling straight ahead / V2: Travelling straight 

ahead V1: N  / V2: N Clear  V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic)

 NORTH AVE / 

ALBION ST

04/14/2016

Property damage only 

(none injured) 9:51 AM 1  D1: (No improper driving)  Daylight

Single vehicle 

crash Dry V1: Turning right V1: W Clear  V1:(Collision with other movable object)

 ALBION ST / 

NORTH AVE

07/20/2016

Property damage only 

(none injured) 8:49 AM 1  D1: (No improper driving)  Unknown Rear‐to‐rear Unknown V1: Parked V1: N Unknown  V1:(Collision with parked motor vehicle) 225  NORTH AVE

07/22/2016

Property damage only 

(none injured) 1:21 PM 2

 D1: (Failure to keep in proper lane or running off road)  / D2: (No 

improper driving)  Daylight Angle Dry V1: Overtaking/passing / V2: Turning right V1: E  / V2: E Clear  V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic)

 NORTH AVE / 

ALBION ST

09/02/2016

Property damage only 

(none injured) 9:50 PM 1  D1: (Inattention) 

Dark ‐ lighted 

roadway

Single vehicle 

crash Dry V1: Turning right V1: W Clear  V1:(Collision with other movable object)

 ALBION STREET / 

NORTH AVENUE

11/17/2016

Property damage only 

(none injured) 9:25 AM 1  D1: (No improper driving)  Daylight Angle Dry V1: Parked V1: N Clear  V1:(Collision with motor vehicle in traffic) 225  NORTH AVE

12/15/2017

Property damage only 

(none injured) 6:01 AM 1  D1: (Disregarded traffic signs, signals, road markings) 

Dark ‐ lighted 

roadway

Single vehicle 

crash Dry V1: Turning right V1: W Clear  V1:(Collision with other movable object)

 NORTH AVE / 

ALBION ST

09/14/2018

Property damage only 

(none injured) 7:09 AM 2

 D1: (Failure to keep in proper lane or running off road)  / D2: (No 

improper driving)  Daylight

Sideswipe, same 

direction Dry V1: Overtaking/passing / V2: Entering traffic lane V1: N  / V2: N Clear  V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic) 225  NORTH AVE

12/10/2018

Property damage only 

(none injured) 4:41 PM 2  D1: (No improper driving)  / D2: (Followed too closely) 

Dark ‐ lighted 

roadway Rear‐end Dry

V1: Travelling straight ahead / V2: Travelling straight 

ahead V1: S  / V2: S Clear  V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic)

 NORTH AVE / 

ALBION ST

12/27/2018 Non‐fatal injury 9:29 AM 1  D1: (Unknown)  Daylight

Single vehicle 

crash Dry V1: Travelling straight ahead V1: W Clear  V1:(Collision with other fixed object(wall, building, tunnel, etc.)) 225  NORTH AVE

MassDOT Crash Report for North Avenue at Albion Street in Wakefiled MA 2014‐2018



 CITY/TOWN : Wakefield COUNT DATE : 2021 Baseline MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : X SIGNALIZED : Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Albion Street ST #

 MINOR STREET(S) : Foundry Street ST #

ST #

ST #

ST #

North 0 INTERSECTION

2 4 313 REF #

534 3 1

90

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

90 534 313  937

0.090 APPROACH ADT : 10,411  ADT = TOTAL VOL/"K" FACT.

4
# OF 

YEARS :
5

AVERAGE # OF 
ACCIDENTS ( A ) :

0.80

0.21 RATE  =
( A * 1,000,000 )           

( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73

Accident Rate for District 4 unsignalized intersections = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8904\Crash Data\Crash Rates Worksheet Albion St at Foundry St



Crash Date Crash Severity

Crash 

Time

Number of 

Vehicles

Driver Contributing 

Circumstances (All Drivers)

Light 

Conditions

Manner of 

Collision

Road Surface 

Condition

Vehicle Actions Prior to 

Crash (All Vehicles)

Vehicle Travel Directions 

(All Vehicles)

Weather 

Conditions Vehicle Sequence of Events (All Vehicles)

Street 

Number Roadway

05/08/2014

Property damage 

only (none injured) 9:57 AM 2

 D1: (Failed to yield right of way)  / 

D2: (No improper driving)  Daylight Angle Dry

V1: Turning right / V2: Travelling 

straight ahead V1: N  / V2: E Clear

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 ALBION STREET / 

FOUNDRY STREET

12/03/2014 Non‐fatal injury 5:31 PM 2  D1: (Unknown)  / D2: (Unknown) 

Dark ‐ lighted 

roadway Angle Wet

V1: Travelling straight ahead / 

V2: Travelling straight ahead V1: E  / V2: N Rain

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 ALBION ST / 

FOUNDRY ST

10/29/2015

Property damage 

only (none injured) 3:29 PM 2

 D1: (No improper driving)  / D2: 

(No improper driving)  Daylight Angle Dry

V1: Travelling straight ahead / 

V2: Turning left V1: E  / V2: N Clear

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 ALBION ST / 

FOUNDRY ST

01/27/2016

Property damage 

only (none injured) 2:58 PM 2

 D1: (Unknown)  / D2: (Failed to 

yield right of way)  Daylight Angle Dry

V1: Travelling straight ahead / 

V2: Travelling straight ahead V1: E  / V2: N Clear

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 ALBION STREET / 

FOUNDRY STREET

MassDOT Crash Report for Albion Street at Foundry Street in Wakefiled MA 2014‐2018



 CITY/TOWN : Wakefield COUNT DATE : 2021 Baseline MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : X SIGNALIZED : Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Broadway Street ST #

 MINOR STREET(S) : Foundry Street ST #

ST #

ST #

ST #

North 89 INTERSECTION

2 4 301 REF #

418 3 1

0

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

89 418 301  808

0.090 APPROACH ADT : 8,978  ADT = TOTAL VOL/"K" FACT.

1
# OF 

YEARS :
5

AVERAGE # OF 
ACCIDENTS ( A ) :

0.20

0.06 RATE  =
( A * 1,000,000 )           

( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73

Accident Rate for District 4 unsignalized intersections = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8904\Crash Data\Crash Rates Worksheet Broadway St at Foundry St



Crash Date Crash Severity

Crash 

Time

Number of 

Vehicles Driver Contributing Circumstances (All Drivers)

Light 

Conditions

Manner of 

Collision

Road Surface 

Condition Vehicle Actions Prior to Crash (All Vehicles)

Vehicle Travel Directions 

(All Vehicles)

Weather 

Conditions Vehicle Sequence of Events (All Vehicles)

Street 

Number Roadway

10/31/2016 Non‐fatal injury 5:22 PM 4

 D1: (Distracted)  / D2: (No improper driving)  / D3: (No 

improper driving)  / D4: (No improper driving)  Daylight Rear‐end Dry

V1: Travelling straight ahead / V2: Slowing or stopped in traffic / V3: 

Slowing or stopped in traffic / V4: Slowing or stopped in traffic V1: E  / V2: E  / V3: E  / V4: E Clear

 V1:(Collision with motor vehicle in traffic) V2:(Collision with motor vehicle in traffic) 

V3:(Collision with motor vehicle in traffic) V4:(Collision with motor vehicle in traffic)

 BROADWAY / 

FOUNDRY ST

MassDOT Crash Report for Broadway Street at Foundry Street in Wakefiled MA 2014‐2018



 CITY/TOWN : Wakefield COUNT DATE : 2021 Baseline MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : X SIGNALIZED : Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : North Avenue ST #

 MINOR STREET(S) : Broadway Street ST #

ST #

ST #

ST #

North 433 INTERSECTION

2 4 0 REF #

491 3 1

638

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

638 433 491  1,562

0.090 APPROACH ADT : 17,356  ADT = TOTAL VOL/"K" FACT.

9
# OF 

YEARS :
5

AVERAGE # OF 
ACCIDENTS ( A ) :

1.80

0.28 RATE  =
( A * 1,000,000 )           

( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73

Accident Rate for District 4 unsignalized intersections = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8904\Crash Data\Crash Rates Worksheet North Ave at Broadway St



Crash Date Crash Severity

Crash 

Time

Number of 

Vehicles

Driver Contributing 

Circumstances (All Drivers)

Light 

Conditions

Manner of 

Collision

Road Surface 

Condition

Vehicle Actions Prior to 

Crash (All Vehicles)

Vehicle Travel Directions 

(All Vehicles)

Weather 

Conditions Vehicle Sequence of Events (All Vehicles)

Street 

Number Roadway

01/11/2014

Property damage 

only (none injured) 3:04 PM 1  D1: (No improper driving)  Daylight

Sideswipe, opposite 

direction Wet V1: Parked V1: E Cloudy/Rain  V1:(Collision with motor vehicle in traffic) 10  BROADWAY

08/28/2014 Non‐fatal injury 5:57 PM 2

 D1: (No improper driving)  / D2: 

(Failed to yield right of way)  Daylight Head‐on Dry

V1: Travelling straight ahead / 

V2: Turning left V1: E  / V2: W Clear

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 BROADWAY / 

NORTH AVE

06/13/2015 Not Reported 2:10 PM 2 Daylight Rear‐end Dry V1: Parked / V2: Other V1: E  / V2: W Clear

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with parked motor vehicle) 10  BROADWAY

08/15/2015

Property damage 

only (none injured) 11:31 PM 2

 D1: (Failed to yield right of way)  / 

D2: (No improper driving) 

Dark ‐ lighted 

roadway Angle Wet

V1: Entering traffic lane / V2: 

Travelling straight ahead V1: E  / V2: S Rain

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 NORTH AVE / 

BROADWAY

09/17/2015

Property damage 

only (none injured) 6:50 AM 2

 D1: (Failed to yield right of way)  / 

D2: (No improper driving)  Daylight Angle Dry

V1: Entering traffic lane / V2: 

Slowing or stopped in traffic V1: E  / V2: E Clear

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 NORTH AVE / 

BROADWAY

12/15/2015

Property damage 

only (none injured) 10:42 PM 1  D1: (Distracted) 

Dark ‐ lighted 

roadway Fixed‐object  Dry V1: Travelling straight ahead V1: E Clear  V1:(Collision with utility pole) 10  BROADWAY

06/22/2016

Property damage 

only (none injured) 3:25 PM 1  D1: (No improper driving)  Daylight Unknown Dry V1: Parked V1: E Clear  V1:(Collision with parked motor vehicle) 10  BROADWAY

12/25/2016

Property damage 

only (none injured) 8:16 PM 2

 D1: (No improper driving)  / D2: 

(Failed to yield right of way) 

Dark ‐ lighted 

roadway Angle Dry

V1: Travelling straight ahead / 

V2: Turning left V1: N  / V2: E Clear

 V1:(Collision with motor vehicle in traffic) 

V2:(Collision with motor vehicle in traffic)

 NORTH AVE / 

BROADWAY

07/19/2017 Non‐fatal injury 7:27 PM 1  D1: (Glare)  Daylight Bicycle Dry V1: Turning left V1: W Clear  V1:(Collision with cyclist)

 NORTH AVE / 

BROADWAY

MassDOT Crash Report for North Avenue at Broadway Street in Wakefiled MA 2014‐2018



 

GROWTH RATE DATA 
  



Location ID: 4125 Seasonal Factor Group: U3

County: Middlesex Daily Factor Group:

Functional Class 3 Other Principal Arterial  Axle Factor Group: U3

Location: Main Street  Growth Factor Group: U3

at Melrose City Line 

Year  AADT

2017 13207

2007 12360

A = 2017/2007 1.0685

B = A^(1/10) 1.0067

Average Annual 

Growth Rate  0.67

Massachusetts Highway Department
4125: Annual Growth Rate 2007‐2017

S:\Jobs\8904\Growth Rate\Average Annual Growth Rate Station 4125



Location ID: 4122 Seasonal Factor Group: U3

County: Middlesex Daily Factor Group:

Functional Class 3 Other Principal Arterial  Axle Factor Group: U3

Location: Lynn Fells Parkway Growth Factor Group: U3

at Saugus Town Line 

Year  AADT

2016 12976

2006 11557

A = 2016/2006 1.1228

B = A^(1/10) 1.0116

Average Annual 

Growth Rate  1.16

Massachusetts Highway Department
4122: Annual Growth Rate 2006‐2016

S:\Jobs\8904\Growth Rate\Average Annual Growth Rate Station 4122



Location ID: 4122 Seasonal Factor Group: U4‐7

County: Middlesex Daily Factor Group:

Functional Class 4 Minor Arterial Axle Factor Group: U4‐7

Location: Ramp I95 NB to North Avenue  Growth Factor Group: U4‐7

Year  AADT

2015 7352

2007 6786

A = 2015/2007 1.0834

B = A^(1/8) 1.0101

Average Annual 

Growth Rate  1.01

Massachusetts Highway Department
R12703: Annual Growth Rate 2007‐2015

S:\Jobs\8904\Growth Rate\Average Annual Growth Rate Station R12703



Station  Gorwth 

4125 0.67

4122 1.16

R12703 1.01

Average  0.95

Use  1 Percent



 

TRIP GENERATION CALCULATIONS  
  



3/23/2021 https://data.census.gov/cedsci/table?q=commuting charteristics by sex&g=1400000US25017335200&tid=ACSST5Y2019.S0801&hidePr…
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COMMUTING CHARACTERISTICS BY SEX

Note: This is a modi�ed view of the original table produced by the U.S. Census Bureau. This
download or printed version may have missing information from the original table.

Label

Census Tract 3352, Middlesex County, Massachusetts

Total

Estimate Margin of Erro

 Workers 16 years and over

 MEANS OF TRANSPORTATION TO WORK

 Car, truck, or van

Drove alone

 Carpooled

In 2-person carpool

In 3-person carpool

In 4-or-more person carpool

Workers per car, truck, or van

Public transportation (excluding taxicab)

Walked

Bicycle

Taxicab, motorcycle, or other means

Worked from home

 PLACE OF WORK

 Worked in state of residence

Worked in county of residence

Worked outside county of residence

Worked outside state of residence

 Living in a place

Worked in place of residence

Worked outside place of residence

Not living in a place

 Living in 12 selected states

Worked in minor civil division of residence

Worked outside minor civil division of residence

3,518 ±37

80.7% ±6.

75.1% ±7.

5.5% ±3.

4.2% ±3.

1.4% ±2.

0.0% ±1.

1.04 ±0.0

9.1% ±4.

2.4% ±3.

0.3% ±0.

2.4% ±2.

5.1% ±3.

97.6% ±1.

62.1% ±6.

35.5% ±6.

2.4% ±1.

100.0% ±1.

20.6% ±6.

79.4% ±6.

0.0% ±1.

100.0% ±1.

20.6% ±6.

79.4% ±6.



3/23/2021 https://data.census.gov/cedsci/table?q=commuting charteristics by sex&g=1400000US25017335200&tid=ACSST5Y2019.S0801&hidePr…
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Table Notes

COMMUTING CHARACTERISTICS BY SEX
Survey/Program:
American Community Survey
Year:
2019
Estimates:
5-Year
Table ID:
S0801

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is
the Census Bureau's Population Estimates Program that produces and disseminates the o�cial estimates of the
population for the nation, states, counties, cities, and towns and estimates of housing units for states and counties. 

Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year Estimates 

When information is missing or inconsistent, the Census Bureau logically assigns an acceptable value using the
response to a related question or questions. If a logical assignment is not possible, data are �lled using a statistical
process called allocation, which uses a similar individual or household to provide a donor value. The "Allocated" section
is the number of respondents who received an allocated value for a particular subject.

2019 ACS data products include updates to several categories of the existing means of transportation question. For
more information, see: Change to Means of Transportation. 

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising
from sampling variability is represented through the use of a margin of error. The value shown here is the 90 percent
margin of error. The margin of error can be interpreted roughly as providing a 90 percent probability that the interval
de�ned by the estimate minus the margin of error and the estimate plus the margin of error (the lower and upper
con�dence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see ACS Technical Documentation). The effect of
nonsampling error is not represented in these tables. 

The 12 selected states are Connecticut, Maine, Massachusetts, Michigan, Minnesota, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, Vermont, and Wisconsin. 

Workers include members of the Armed Forces and civilians who were at work last week. 

The 2015-2019 American Community Survey (ACS) data generally re�ect the September 2018 O�ce of Management
and Budget (OMB) delineations of metropolitan and micropolitan statistical areas. In certain instances, the names,
codes, and boundaries of the principal cities shown in ACS tables may differ from the OMB delineation lists due to
differences in the effective dates of the geographic entities. 

Estimates of urban and rural populations, housing units, and characteristics re�ect boundaries of urban areas de�ned
based on Census 2010 data. As a result, data for urban and rural areas from the ACS do not necessarily re�ect the
results of ongoing urbanization. 

Explanation of Symbols:

An "**" entry in the margin of error column indicates that either no sample observations or too few sample
observations were available to compute a standard error and thus the margin of error. A statistical test is not
appropriate.



3/23/2021 https://data.census.gov/cedsci/table?q=commuting charteristics by sex&g=1400000US25017335200&tid=ACSST5Y2019.S0801&hidePr…
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An "-" entry in the estimate column indicates that either no sample observations or too few sample observations
were available to compute an estimate, or a ratio of medians cannot be calculated because one or both of the
median estimates falls in the lowest interval or upper interval of an open-ended distribution, or the margin of
error associated with a median was larger than the median itself.
An "-" following a median estimate means the median falls in the lowest interval of an open-ended distribution.
An "+" following a median estimate means the median falls in the upper interval of an open-ended distribution.
An "***" entry in the margin of error column indicates that the median falls in the lowest interval or upper interval
of an open-ended distribution. A statistical test is not appropriate.
An "*****" entry in the margin of error column indicates that the estimate is controlled. A statistical test for
sampling variability is not appropriate.
An "N" entry in the estimate and margin of error columns indicates that data for this geographic area cannot be
displayed because the number of sample cases is too small.
An "(X)" means that the estimate is not applicable or not available.

Supporting documentation on code lists, subject de�nitions, data accuracy, and statistical testing can be found on the
American Community Survey website in the Technical Documentation section. 

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on
the American Community Survey website in the Methodology section. 



Institute of Transportation Engineers (ITE)
Trip Generation, 10 th Edition
Land Use Code (LUC) 221 - Multifamily Housing (Mid-Rise)

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 58

AVERAGE WEEKDAY DAILY

T = 5.45 * (X) - 1.75
T = 5.45 * 58  - (1.75)
T = 314.35
T = 314 vehicle trips

with 50% ( 157 vpd) entering and 50% ( 157 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.98 * Ln(X) - 0.98
Ln T = 0.98 * Ln 58  - (0.98)
Ln T = 3.00

T = 20.07
T = 20 vehicle trips

with 26% ( 5 vph) entering and 74% ( 15 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.96 * Ln(X) - 0.63
Ln T = 0.96 * Ln 58  - (0.63)
Ln T = 3.27

T = 26.26
T = 26 vehicle trips

with 61% ( 16 vph) entering and 39% ( 10 vph) exiting.

Confidential Vanasse & Associates, Inc. Trip Gen Summary



Institute of Transportation Engineers (ITE)
Trip Generation, 10 th Edition
Land Use Code (LUC) 930 -Fast Casual Restaurant

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 3.75
Limited sample size - use caution

AVERAGE WEEKDAY DAILY

T = 315.17 * (X)
T = 315.17 * 3.75
T = 1181.89
T = 1,182 vehicle trips

with 50% ( 591 vpd) entering and 50% ( 591 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 2.07 * (X)
T = 2.07 * 3.75
T = 7.76
T = 8 vehicle trips

with 67% ( 5 vph) entering and 33% ( 3 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 14.13 * (X)
T = 14.13 * 3.75
T = 29.25
T = 29 vehicle trips

with 55% ( 16 vph) entering and 45% ( 13 vph) exiting.

Confidential Vanasse & Associates, Inc. Trip Gen Summary



Vehicle Trips Proposed Proposed Prposed Resturant Proposed Restaurant Total Site 
ITE LUC 221 Total Residential Auto Trips Tranit Trips Bike/Walk/Other Trips Residential Vehicle Trips Resturant Trips Walking Trips Vehicle Trips Vechile Trips

(A) (B=A*1.04) (C=B*0.81) (D=B*0.09) (E=B*0.10) (F=(C+E)/1.04)
Weekday Daily 314 327 265 29 33 287 1,182 591 591 878

AM Peak Hour 
In 5 5 4 0 1 5 5 2 3 8

Out 15 16 13 1 2 14 3 1 2 16
Total 20 21 17 1 3 19 8 3 5 24

PM Peak Hour 
In 16 17 14 2 1 14 16 8 8 22

Out 10 10 8 1 1 9 13 6 7 16
Total 26 27 22 3 2 23 29 14 15 38

Census Tract 3352 1.04 person trips per vehicle trips 
Mode Split from Census Tract 3352

Auto Trips 81 percent 
Transit Trips 9 percent 

Bike/Walk/Other Trips 10 percent 
Resturant Trip Reduction for Walking Trips 50 perecnt 

Person Trips



 

JOURNEY TO WORK DATA 
 
  



Town/City/County  Percent 

Albion 

Street 

West

Albion 

Street 

East 

North 

Avenue 

North 

North 

Avenue 

South 

Town/City/County  Percent 

Albion 

Street 

West

Albion 

Street 

East 

North 

Avenue 

North 

North 

Avenue 

South 

Andover town 1.55 0.78 0.78 Andover town 1.55 1.55

Beverly city 1.79 0.90 0.90 Beverly city 1.79 0.90 0.90

Danvers town 1.76 1.76 Danvers town 1.76 1.76

Lynnfield town 1.09 1.09 Lynnfield town 1.09 1.09

Peabody city 1.54 0.77 0.77 Peabody city 1.54 1.54

Salem city 1.25 1.25 Salem city 1.25 1.25

Saugus town 1.61 1.61 Saugus town 1.61 1.61

Bedford town 1.19 1.19 Bedford town 1.19 1.19

Burlington town 3.27 3.27 Burlington town 3.27 3.27

Cambridge city 4.88 4.88 Cambridge city 4.88 4.88

Everett city 1.22 1.22 Everett city 1.22 1.22

Lexington town 1.19 1.19 Lexington town 1.19 1.19

Malden city 1.41 1.41 Malden city 1.41 1.41

Medford city 1.71 1.71 Medford city 1.71 1.71

Melrose city 2.55 2.55 Melrose city 2.55 2.55

Newton city 1.36 1.36 Newton city 1.36 1.36

Reading town 4.46 4.46 Reading town 4.46 4.46

Somerville city 1.44 1.44 Somerville city 1.44 1.44

Stoneham town 1.47 1.47 Stoneham town 1.47 1.47

Wakefield town 17.45 2.44 5.76 9.25 Wakefield town 17.45 2.44 2.44 3.32 9.25

Waltham city 2.59 2.59 Waltham city 2.59 2.59

Wilmington town 1.74 1.74 Wilmington town 1.74 1.74

Winchester town 1.18 1.18 Winchester town 1.18 1.18

Woburn city 5.83 5.83 Woburn city 5.83 5.83

Boston city 19.69 9.85 9.85 Boston city 19.69 9.85 9.85

Chelsea city 1.14 1.14 Chelsea city 1.14 1.14

Barnstable County 0.16 0.16 Barnstable County 0.16 0.16

Bristol County 0.11 0.11 Bristol County 0.11 0.11

Essex County 3.28 3.28 Essex County 3.28 3.28

Middlesex County 7.65 3.83 3.83 Middlesex County 7.65 3.83 3.83

Norfolk County 1.55 1.03 0.52 Norfolk County 1.55 1.03 0.52

Plymouth County 0.13 0.13 Plymouth County 0.13 0.13

Suffolk County 0.69 0.69 Suffolk County 0.69 0.69

Worcester County 0.04 0.04 Worcester County 0.04 0.04

TOTAL 100.00 36.89 0.00 28.33 34.78 TOTAL 100.00 36.12 5.53 24.34 34.01

USE 100 35 0 30 35 USE 100 35 5 25 35

Journey to Work: Exiting Traffic Journey to Work: Entering Traffic



 

CAPACITY ANALYSIS 
 
2021 Baseline Weekday Morning Peak Hour 
2021 Baseline Weekday Evening Peak Hour  
2028 No-Build Weekday Morning Peak Hour  
2028 No-Build Weekday Evening Peak Hour  
2028 Build Weekday Morning Peak Hour  
2028 Build Weekday Evening Peak Hour  
 
  



 

2021 Baseline Weekday Morning Peak Hour 
 
  



Lanes, Volumes, Timings 2021 Baseline Weekday Morning Peak Hour 
12: North Avenue & Albion Street 03/29/2021

2021 Baseline Weekday Morning Peak Hour   01/15/2019 Baseline Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 132 0 160 37 252 83 111 446 0 0 362 33
Future Volume (vph) 132 0 160 37 252 83 111 446 0 0 362 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 12 11 11 13 11 12 12 12 12 13 12
Storage Length (ft) 0 0 90 90 160 0 0 100
Storage Lanes 1 1 1 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1604 0 1561 1745 1944 1516 1787 1845 0 0 1870 1568
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1604 0 1561 1745 1944 1516 1787 1845 0 0 1870 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 176 124 124
Link Speed (mph) 30 30 30 30
Link Distance (ft) 119 257 1012 238
Travel Time (s) 2.7 5.8 23.0 5.4
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 5% 0% 0% 0% 1% 3% 1% 3% 0% 0% 5% 3%
Adj. Flow (vph) 145 0 176 41 277 91 122 490 0 0 398 36
Shared Lane Traffic (%)
Lane Group Flow (vph) 145 0 176 41 277 91 122 490 0 0 398 36
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.09 1.00 1.04 1.04 0.96 1.04 1.00 1.00 1.00 1.00 0.96 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 2 1 1 2 2 1
Detector Template Left Right Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Prot Split NA Prot Prot NA NA Perm
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Lane Group Ø9
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 7 7 8 8 8 5 2 6
Permitted Phases 6
Detector Phase 7 7 8 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 24.0 17.0 17.0 17.0 10.5 23.5 24.0 24.0
Total Split (s) 46.0 46.0 17.0 17.0 17.0 25.0 61.0 36.0 36.0
Total Split (%) 30.7% 30.7% 11.3% 11.3% 11.3% 16.7% 40.7% 24.0% 24.0%
Maximum Green (s) 40.0 40.0 12.0 12.0 12.0 20.0 56.0 31.0 31.0
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 13.6 13.6 12.1 12.1 12.1 11.6 47.5 30.9 30.9
Actuated g/C Ratio 0.15 0.15 0.14 0.14 0.14 0.13 0.53 0.35 0.35
v/c Ratio 0.59 0.45 0.17 1.06 0.29 0.53 0.50 0.62 0.06
Control Delay 46.1 9.6 38.9 111.3 6.0 45.6 16.0 30.7 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.1 9.6 38.9 111.3 6.0 45.6 16.0 30.7 0.2
LOS D A D F A D B C A
Approach Delay 26.1 80.6 21.9 28.1
Approach LOS C F C C

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 89.3
Natural Cycle: 105
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 37.7 Intersection LOS: D
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     12: North Avenue & Albion Street 
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Lane Group Ø9
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 5.0
Minimum Split (s) 26.0
Total Split (s) 26.0
Total Split (%) 17%
Maximum Green (s) 22.0
Yellow Time (s) 2.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 7.0
Flash Dont Walk (s) 15.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBR WBL WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 145 176 41 277 91 122 490 398 36
v/c Ratio 0.59 0.45 0.17 1.06 0.29 0.53 0.50 0.62 0.06
Control Delay 46.1 9.6 38.9 111.3 6.0 45.6 16.0 30.7 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.1 9.6 38.9 111.3 6.0 45.6 16.0 30.7 0.2
Queue Length 50th (ft) 76 0 21 ~171 0 65 165 183 0
Queue Length 95th (ft) 144 55 56 #373 25 126 280 326 0
Internal Link Dist (ft) 177 932 158
Turn Bay Length (ft) 90 90 160 100
Base Capacity (vph) 722 799 235 262 311 402 1163 653 627
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.22 0.17 1.06 0.29 0.30 0.42 0.61 0.06

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Intersection
Int Delay, s/veh 2.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 276 60 43 413 52 31
Future Vol, veh/h 276 60 43 413 52 31
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 87 87 87 87 87 87
Heavy Vehicles, % 1 0 0 0 0 3
Mvmt Flow 317 69 49 475 60 36
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 386 0 925 352
          Stage 1 - - - - 352 -
          Stage 2 - - - - 573 -
Critical Hdwy - - 4.1 - 6.4 6.23
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.327
Pot Cap-1 Maneuver - - 1184 - 301 689
          Stage 1 - - - - 716 -
          Stage 2 - - - - 568 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1184 - 284 689
Mov Cap-2 Maneuver - - - - 284 -
          Stage 1 - - - - 716 -
          Stage 2 - - - - 536 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.8 18.4
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 364 - - 1184 -
HCM Lane V/C Ratio 0.262 - - 0.042 -
HCM Control Delay (s) 18.4 - - 8.2 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 1 - - 0.1 -
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Intersection
Int Delay, s/veh 7.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 336 495 371 338 57
Future Vol, veh/h 0 336 495 371 338 57
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 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 0 1 0 1 2 6
Mvmt Flow 0 386 569 426 389 66
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 422 455 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.21 4.1 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.309 2.2 - - -
Pot Cap-1 Maneuver 0 634 1116 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 634 1116 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 19.1 6.6 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1116 - 634 - -
HCM Lane V/C Ratio 0.51 - 0.609 - -
HCM Control Delay (s) 11.5 - 19.1 - -
HCM Lane LOS B - C - -
HCM 95th %tile Q(veh) 3 - 4.1 - -
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Intersection
Int Delay, s/veh 2.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 20 237 433 83 88 15
Future Vol, veh/h 20 237 433 83 88 15
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 90 90 90 90 90 90
Heavy Vehicles, % 0 2 1 0 0 0
Mvmt Flow 22 263 481 92 98 17
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 573 0 - 0 834 527
          Stage 1 - - - - 527 -
          Stage 2 - - - - 307 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1010 - - - 341 555
          Stage 1 - - - - 596 -
          Stage 2 - - - - 751 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1010 - - - 332 555
Mov Cap-2 Maneuver - - - - 332 -
          Stage 1 - - - - 581 -
          Stage 2 - - - - 751 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 20
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1010 - - - 353
HCM Lane V/C Ratio 0.022 - - - 0.324
HCM Control Delay (s) 8.6 0 - - 20
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0.1 - - - 1.4



 

2021 Baseline Weekday Evening Peak Hour  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 304 0 269 57 136 97 95 392 0 0 459 28
Future Volume (vph) 304 0 269 57 136 97 95 392 0 0 459 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 12 11 11 13 11 12 12 12 12 13 12
Storage Length (ft) 0 0 90 90 160 0 0 100
Storage Lanes 1 1 1 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1668 0 1561 1745 1944 1546 1805 1881 0 0 1944 1615
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1668 0 1561 1745 1944 1546 1805 1881 0 0 1944 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 299 124 124
Link Speed (mph) 30 30 30 30
Link Distance (ft) 119 257 1012 238
Travel Time (s) 2.7 5.8 23.0 5.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 1% 0% 0% 0% 1% 1% 0% 1% 0% 0% 1% 0%
Adj. Flow (vph) 338 0 299 63 151 108 106 436 0 0 510 31
Shared Lane Traffic (%)
Lane Group Flow (vph) 338 0 299 63 151 108 106 436 0 0 510 31
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.09 1.00 1.04 1.04 0.96 1.04 1.00 1.00 1.00 1.00 0.96 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 2 1 1 2 2 1
Detector Template Left Right Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Prot Split NA Prot Prot NA NA Perm
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Lane Group Ø9
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 7 7 8 8 8 5 2 6
Permitted Phases 6
Detector Phase 7 7 8 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 24.0 17.0 17.0 17.0 10.5 23.5 24.0 24.0
Total Split (s) 46.0 46.0 17.0 17.0 17.0 25.0 61.0 36.0 36.0
Total Split (%) 30.7% 30.7% 11.3% 11.3% 11.3% 16.7% 40.7% 24.0% 24.0%
Maximum Green (s) 40.0 40.0 12.0 12.0 12.0 20.0 56.0 31.0 31.0
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 26.6 26.6 12.1 12.1 12.1 11.7 48.1 31.3 31.3
Actuated g/C Ratio 0.26 0.26 0.12 0.12 0.12 0.11 0.47 0.30 0.30
v/c Ratio 0.78 0.48 0.31 0.66 0.37 0.52 0.50 0.86 0.05
Control Delay 49.2 6.1 49.9 60.8 10.3 53.9 22.6 51.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.2 6.1 49.9 60.8 10.3 53.9 22.6 51.9 0.2
LOS D A D E B D C D A
Approach Delay 29.0 41.7 28.7 49.0
Approach LOS C D C D

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 103
Natural Cycle: 125
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 36.2 Intersection LOS: D
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: North Avenue & Albion Street 
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Lane Group Ø9
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 5.0
Minimum Split (s) 26.0
Total Split (s) 26.0
Total Split (%) 17%
Maximum Green (s) 22.0
Yellow Time (s) 2.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 7.0
Flash Dont Walk (s) 15.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBR WBL WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 338 299 63 151 108 106 436 510 31
v/c Ratio 0.78 0.48 0.31 0.66 0.37 0.52 0.50 0.86 0.05
Control Delay 49.2 6.1 49.9 60.8 10.3 53.9 22.6 51.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.2 6.1 49.9 60.8 10.3 53.9 22.6 51.9 0.2
Queue Length 50th (ft) 205 0 38 95 0 66 190 311 0
Queue Length 95th (ft) 323 62 92 #220 42 133 337 #623 0
Internal Link Dist (ft) 177 932 158
Turn Bay Length (ft) 90 90 160 100
Base Capacity (vph) 654 794 205 228 291 354 1033 591 577
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.38 0.31 0.66 0.37 0.30 0.42 0.86 0.05

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Intersection
Int Delay, s/veh 1.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 516 29 20 299 24 67
Future Vol, veh/h 516 29 20 299 24 67
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 94 94 94 94 94 94
Heavy Vehicles, % 1 0 0 0 0 0
Mvmt Flow 549 31 21 318 26 71
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 580 0 925 565
          Stage 1 - - - - 565 -
          Stage 2 - - - - 360 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1004 - 301 528
          Stage 1 - - - - 573 -
          Stage 2 - - - - 710 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1004 - 293 528
Mov Cap-2 Maneuver - - - - 293 -
          Stage 1 - - - - 573 -
          Stage 2 - - - - 692 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.5 15.6
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 436 - - 1004 -
HCM Lane V/C Ratio 0.222 - - 0.021 -
HCM Control Delay (s) 15.6 - - 8.7 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 0.8 - - 0.1 -



HCM 6th TWSC 2021 Baseline Weekday Evening Peak Hour 
23: North Avenue & Broadway Street 03/29/2021

2021 Baseline Weekday Evening Peak Hour   01/15/2019 Baseline Synchro 10 Report
S:\Jobs\8904\Synchro\2021 Baseline PM.syn Page 2

Intersection
Int Delay, s/veh 14.7

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 500 303 348 412 30
Future Vol, veh/h 0 500 303 348 412 30
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 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 1 0 1 0
Mvmt Flow 0 538 326 374 443 32
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 459 475 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.21 4.11 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.309 2.209 - - -
Pot Cap-1 Maneuver 0 604 1092 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 604 1092 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 41 4.5 0
HCM LOS E
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1092 - 604 - -
HCM Lane V/C Ratio 0.298 - 0.89 - -
HCM Control Delay (s) 9.7 - 41 - -
HCM Lane LOS A - E - -
HCM 95th %tile Q(veh) 1.3 - 10.6 - -
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Intersection
Int Delay, s/veh 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 15 411 274 33 72 18
Future Vol, veh/h 15 411 274 33 72 18
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 94 94 94 94 94 94
Heavy Vehicles, % 0 1 0 0 0 0
Mvmt Flow 16 437 291 35 77 19
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 326 0 - 0 778 309
          Stage 1 - - - - 309 -
          Stage 2 - - - - 469 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1245 - - - 368 736
          Stage 1 - - - - 749 -
          Stage 2 - - - - 634 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1245 - - - 362 736
Mov Cap-2 Maneuver - - - - 362 -
          Stage 1 - - - - 736 -
          Stage 2 - - - - 634 -
 

Approach EB WB SB
HCM Control Delay, s 0.3 0 16.7
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1245 - - - 403
HCM Lane V/C Ratio 0.013 - - - 0.238
HCM Control Delay (s) 7.9 0 - - 16.7
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0 - - - 0.9



 

2028 No-Build Weekday Morning Peak Hour 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 165 0 175 40 271 89 125 491 0 0 396 42
Future Volume (vph) 165 0 175 40 271 89 125 491 0 0 396 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 12 11 11 13 11 12 12 12 12 13 12
Storage Length (ft) 0 0 90 90 160 0 0 100
Storage Lanes 1 1 1 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1604 0 1561 1745 1944 1516 1787 1845 0 0 1870 1568
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1604 0 1561 1745 1944 1516 1787 1845 0 0 1870 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 192 124 124
Link Speed (mph) 30 30 30 30
Link Distance (ft) 119 257 1012 238
Travel Time (s) 2.7 5.8 23.0 5.4
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 5% 0% 0% 0% 1% 3% 1% 3% 0% 0% 5% 3%
Adj. Flow (vph) 181 0 192 44 298 98 137 540 0 0 435 46
Shared Lane Traffic (%)
Lane Group Flow (vph) 181 0 192 44 298 98 137 540 0 0 435 46
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.09 1.00 1.04 1.04 0.96 1.04 1.00 1.00 1.00 1.00 0.96 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 2 1 1 2 2 1
Detector Template Left Right Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Prot Split NA Prot Prot NA NA Perm
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Lane Group Ø9
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 7 7 8 8 8 5 2 6
Permitted Phases 6
Detector Phase 7 7 8 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 24.0 17.0 17.0 17.0 10.5 23.5 24.0 24.0
Total Split (s) 46.0 46.0 17.0 17.0 17.0 25.0 61.0 36.0 36.0
Total Split (%) 30.7% 30.7% 11.3% 11.3% 11.3% 16.7% 40.7% 24.0% 24.0%
Maximum Green (s) 40.0 40.0 12.0 12.0 12.0 20.0 56.0 31.0 31.0
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 16.0 16.0 12.1 12.1 12.1 12.7 48.9 31.2 31.2
Actuated g/C Ratio 0.17 0.17 0.13 0.13 0.13 0.14 0.53 0.34 0.34
v/c Ratio 0.66 0.45 0.19 1.18 0.32 0.56 0.56 0.69 0.08
Control Delay 48.3 8.8 41.5 154.1 7.5 47.7 18.1 35.6 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.3 8.8 41.5 154.1 7.5 47.7 18.1 35.6 0.2
LOS D A D F A D B D A
Approach Delay 27.9 110.2 24.1 32.2
Approach LOS C F C C

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 93.1
Natural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 46.0 Intersection LOS: D
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: North Avenue & Albion Street 
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Lane Group Ø9
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 5.0
Minimum Split (s) 26.0
Total Split (s) 26.0
Total Split (%) 17%
Maximum Green (s) 22.0
Yellow Time (s) 2.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 7.0
Flash Dont Walk (s) 15.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBR WBL WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 181 192 44 298 98 137 540 435 46
v/c Ratio 0.66 0.45 0.19 1.18 0.32 0.56 0.56 0.69 0.08
Control Delay 48.3 8.8 41.5 154.1 7.5 47.7 18.1 35.6 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.3 8.8 41.5 154.1 7.5 47.7 18.1 35.6 0.2
Queue Length 50th (ft) 100 0 23 ~212 0 76 202 219 0
Queue Length 95th (ft) 179 57 62 #430 31 144 340 #413 0
Internal Link Dist (ft) 177 932 158
Turn Bay Length (ft) 90 90 160 100
Base Capacity (vph) 693 783 226 252 304 386 1116 626 607
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.25 0.19 1.18 0.32 0.35 0.48 0.69 0.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Intersection
Int Delay, s/veh 3.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 299 71 54 449 80 56
Future Vol, veh/h 299 71 54 449 80 56
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 87 87 87 87 87 87
Heavy Vehicles, % 1 0 0 0 0 3
Mvmt Flow 344 82 62 516 92 64
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 426 0 1025 385
          Stage 1 - - - - 385 -
          Stage 2 - - - - 640 -
Critical Hdwy - - 4.1 - 6.4 6.23
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.327
Pot Cap-1 Maneuver - - 1144 - 263 660
          Stage 1 - - - - 692 -
          Stage 2 - - - - 529 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1144 - 243 660
Mov Cap-2 Maneuver - - - - 243 -
          Stage 1 - - - - 692 -
          Stage 2 - - - - 489 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 25.6
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 328 - - 1144 -
HCM Lane V/C Ratio 0.477 - - 0.054 -
HCM Control Delay (s) 25.6 - - 8.3 0
HCM Lane LOS D - - A A
HCM 95th %tile Q(veh) 2.5 - - 0.2 -
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Intersection
Int Delay, s/veh 9.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 385 538 406 362 61
Future Vol, veh/h 0 385 538 406 362 61
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 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 0 1 0 1 2 6
Mvmt Flow 0 443 618 467 416 70
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 451 486 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.21 4.1 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.309 2.2 - - -
Pot Cap-1 Maneuver 0 610 1087 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 610 1087 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 24.9 7.2 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1087 - 610 - -
HCM Lane V/C Ratio 0.569 - 0.725 - -
HCM Control Delay (s) 12.6 - 24.9 - -
HCM Lane LOS B - C - -
HCM 95th %tile Q(veh) 3.7 - 6.1 - -
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Intersection
Int Delay, s/veh 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 23 254 464 96 119 23
Future Vol, veh/h 23 254 464 96 119 23
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 90 90 90 90 90 90
Heavy Vehicles, % 0 2 1 0 0 0
Mvmt Flow 26 282 516 107 132 26
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 623 0 - 0 904 570
          Stage 1 - - - - 570 -
          Stage 2 - - - - 334 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 968 - - - 310 525
          Stage 1 - - - - 570 -
          Stage 2 - - - - 730 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 968 - - - 300 525
Mov Cap-2 Maneuver - - - - 300 -
          Stage 1 - - - - 552 -
          Stage 2 - - - - 730 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 26.5
HCM LOS D
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 968 - - - 322
HCM Lane V/C Ratio 0.026 - - - 0.49
HCM Control Delay (s) 8.8 0 - - 26.5
HCM Lane LOS A A - - D
HCM 95th %tile Q(veh) 0.1 - - - 2.6



 

2028 No-Build Weekday Evening Peak Hour 
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 342 0 297 61 148 104 110 437 0 0 515 53
Future Volume (vph) 342 0 297 61 148 104 110 437 0 0 515 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 12 11 11 13 11 12 12 12 12 13 12
Storage Length (ft) 0 0 90 90 160 0 0 100
Storage Lanes 1 1 1 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1668 0 1561 1745 1944 1546 1805 1881 0 0 1944 1615
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1668 0 1561 1745 1944 1546 1805 1881 0 0 1944 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 313 124 124
Link Speed (mph) 30 30 30 30
Link Distance (ft) 119 257 1012 238
Travel Time (s) 2.7 5.8 23.0 5.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 1% 0% 0% 0% 1% 1% 0% 1% 0% 0% 1% 0%
Adj. Flow (vph) 380 0 330 68 164 116 122 486 0 0 572 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 380 0 330 68 164 116 122 486 0 0 572 59
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.09 1.00 1.04 1.04 0.96 1.04 1.00 1.00 1.00 1.00 0.96 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 2 1 1 2 2 1
Detector Template Left Right Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Prot Split NA Prot Prot NA NA Perm
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Lane Group Ø9
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 7 7 8 8 8 5 2 6
Permitted Phases 6
Detector Phase 7 7 8 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 24.0 17.0 17.0 17.0 10.5 23.5 24.0 24.0
Total Split (s) 46.0 46.0 17.0 17.0 17.0 25.0 61.0 36.0 36.0
Total Split (%) 30.7% 30.7% 11.3% 11.3% 11.3% 16.7% 40.7% 24.0% 24.0%
Maximum Green (s) 40.0 40.0 12.0 12.0 12.0 20.0 56.0 31.0 31.0
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 31.0 31.0 12.1 12.1 12.1 12.9 49.3 31.3 31.3
Actuated g/C Ratio 0.29 0.29 0.11 0.11 0.11 0.12 0.45 0.29 0.29
v/c Ratio 0.80 0.49 0.35 0.76 0.41 0.57 0.57 1.02 0.11
Control Delay 49.3 6.8 53.7 71.4 12.5 57.3 26.1 83.7 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.3 6.8 53.7 71.4 12.5 57.3 26.1 83.7 0.4
LOS D A D E B E C F A
Approach Delay 29.6 48.3 32.3 75.9
Approach LOS C D C E

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 108.6
Natural Cycle: 145
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 45.9 Intersection LOS: D
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: North Avenue & Albion Street 
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Lane Group Ø9
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 5.0
Minimum Split (s) 26.0
Total Split (s) 26.0
Total Split (%) 17%
Maximum Green (s) 22.0
Yellow Time (s) 2.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 7.0
Flash Dont Walk (s) 15.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBR WBL WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 380 330 68 164 116 122 486 572 59
v/c Ratio 0.80 0.49 0.35 0.76 0.41 0.57 0.57 1.02 0.11
Control Delay 49.3 6.8 53.7 71.4 12.5 57.3 26.1 83.7 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.3 6.8 53.7 71.4 12.5 57.3 26.1 83.7 0.4
Queue Length 50th (ft) 243 9 45 114 0 82 247 ~434 0
Queue Length 95th (ft) 377 78 100 #253 51 152 394 #755 0
Internal Link Dist (ft) 177 932 158
Turn Bay Length (ft) 90 90 160 100
Base Capacity (vph) 620 777 194 217 282 335 979 560 553
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.42 0.35 0.76 0.41 0.36 0.50 1.02 0.11

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Intersection
Int Delay, s/veh 2.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 562 57 46 329 42 88
Future Vol, veh/h 562 57 46 329 42 88
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 94 94 94 94 94 94
Heavy Vehicles, % 1 0 0 0 0 0
Mvmt Flow 598 61 49 350 45 94
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 659 0 1077 629
          Stage 1 - - - - 629 -
          Stage 2 - - - - 448 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 939 - 245 486
          Stage 1 - - - - 535 -
          Stage 2 - - - - 648 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 939 - 229 486
Mov Cap-2 Maneuver - - - - 229 -
          Stage 1 - - - - 535 -
          Stage 2 - - - - 606 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.1 21.3
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 357 - - 939 -
HCM Lane V/C Ratio 0.387 - - 0.052 -
HCM Control Delay (s) 21.3 - - 9 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 1.8 - - 0.2 -
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Intersection
Int Delay, s/veh 23.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 551 352 395 442 32
Future Vol, veh/h 0 551 352 395 442 32
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 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 1 0 1 0
Mvmt Flow 0 592 378 425 475 34
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 492 509 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.21 4.11 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.309 2.209 - - -
Pot Cap-1 Maneuver 0 ~ 579 1061 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - ~ 579 1061 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 70.2 4.8 0
HCM LOS F
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1061 - 579 - -
HCM Lane V/C Ratio 0.357 - 1.023 - -
HCM Control Delay (s) 10.3 - 70.2 - -
HCM Lane LOS B - F - -
HCM 95th %tile Q(veh) 1.6 - 15.8 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 24 441 294 62 92 23
Future Vol, veh/h 24 441 294 62 92 23
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 94 94 94 94 94 94
Heavy Vehicles, % 0 1 0 0 0 0
Mvmt Flow 26 469 313 66 98 24
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 379 0 - 0 867 346
          Stage 1 - - - - 346 -
          Stage 2 - - - - 521 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1191 - - - 326 702
          Stage 1 - - - - 721 -
          Stage 2 - - - - 600 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1191 - - - 316 702
Mov Cap-2 Maneuver - - - - 316 -
          Stage 1 - - - - 699 -
          Stage 2 - - - - 600 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 20.4
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1191 - - - 355
HCM Lane V/C Ratio 0.021 - - - 0.345
HCM Control Delay (s) 8.1 0 - - 20.4
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0.1 - - - 1.5



 

2028 Build Weekday Morning Peak Hour  
 
  



Lanes, Volumes, Timings 2028 Build Weekday Morning Peak Hour 
12: North Avenue & Albion Street 03/29/2021

2028 Build Weekday Morning Peak Hour   01/15/2019 Baseline Synchro 10 Report
S:\Jobs\8904\Synchro\2028 Build AM.syn Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 169 0 175 40 271 89 125 491 0 0 396 44
Future Volume (vph) 169 0 175 40 271 89 125 491 0 0 396 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 12 11 11 13 11 12 12 12 12 13 12
Storage Length (ft) 0 0 90 90 160 0 0 100
Storage Lanes 1 1 1 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1604 0 1561 1745 1944 1516 1787 1845 0 0 1870 1568
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1604 0 1561 1745 1944 1516 1787 1845 0 0 1870 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 192 124 124
Link Speed (mph) 30 30 30 30
Link Distance (ft) 119 257 1012 238
Travel Time (s) 2.7 5.8 23.0 5.4
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 5% 0% 0% 0% 1% 3% 1% 3% 0% 0% 5% 3%
Adj. Flow (vph) 186 0 192 44 298 98 137 540 0 0 435 48
Shared Lane Traffic (%)
Lane Group Flow (vph) 186 0 192 44 298 98 137 540 0 0 435 48
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.09 1.00 1.04 1.04 0.96 1.04 1.00 1.00 1.00 1.00 0.96 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 2 1 1 2 2 1
Detector Template Left Right Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Prot Split NA Prot Prot NA NA Perm
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Lane Group Ø9
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 7 7 8 8 8 5 2 6
Permitted Phases 6
Detector Phase 7 7 8 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 24.0 17.0 17.0 17.0 10.5 23.5 24.0 24.0
Total Split (s) 46.0 46.0 17.0 17.0 17.0 25.0 61.0 36.0 36.0
Total Split (%) 30.7% 30.7% 11.3% 11.3% 11.3% 16.7% 40.7% 24.0% 24.0%
Maximum Green (s) 40.0 40.0 12.0 12.0 12.0 20.0 56.0 31.0 31.0
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 16.3 16.3 12.1 12.1 12.1 12.8 49.0 31.2 31.2
Actuated g/C Ratio 0.17 0.17 0.13 0.13 0.13 0.14 0.52 0.33 0.33
v/c Ratio 0.66 0.45 0.20 1.19 0.32 0.56 0.56 0.70 0.08
Control Delay 48.6 8.7 41.8 155.6 7.6 47.9 18.3 35.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.6 8.7 41.8 155.6 7.6 47.9 18.3 35.9 0.2
LOS D A D F A D B D A
Approach Delay 28.3 111.3 24.3 32.4
Approach LOS C F C C

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 93.5
Natural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.19
Intersection Signal Delay: 46.4 Intersection LOS: D
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: North Avenue & Albion Street 
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Lane Group Ø9
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 5.0
Minimum Split (s) 26.0
Total Split (s) 26.0
Total Split (%) 17%
Maximum Green (s) 22.0
Yellow Time (s) 2.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 7.0
Flash Dont Walk (s) 15.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBR WBL WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 186 192 44 298 98 137 540 435 48
v/c Ratio 0.66 0.45 0.20 1.19 0.32 0.56 0.56 0.70 0.08
Control Delay 48.6 8.7 41.8 155.6 7.6 47.9 18.3 35.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.6 8.7 41.8 155.6 7.6 47.9 18.3 35.9 0.2
Queue Length 50th (ft) 103 0 24 ~213 0 77 203 220 0
Queue Length 95th (ft) 183 57 62 #433 31 145 344 #418 0
Internal Link Dist (ft) 177 932 158
Turn Bay Length (ft) 90 90 160 100
Base Capacity (vph) 690 781 225 251 303 384 1112 624 605
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.27 0.25 0.20 1.19 0.32 0.36 0.49 0.70 0.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Intersection
Int Delay, s/veh 4.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 299 74 56 449 86 60
Future Vol, veh/h 299 74 56 449 86 60
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 87 87 87 87 87 87
Heavy Vehicles, % 1 0 0 0 0 3
Mvmt Flow 344 85 64 516 99 69
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 429 0 1031 387
          Stage 1 - - - - 387 -
          Stage 2 - - - - 644 -
Critical Hdwy - - 4.1 - 6.4 6.23
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.327
Pot Cap-1 Maneuver - - 1141 - 261 659
          Stage 1 - - - - 691 -
          Stage 2 - - - - 527 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1141 - 240 659
Mov Cap-2 Maneuver - - - - 240 -
          Stage 1 - - - - 691 -
          Stage 2 - - - - 485 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 27.3
HCM LOS D
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 325 - - 1141 -
HCM Lane V/C Ratio 0.516 - - 0.056 -
HCM Control Delay (s) 27.3 - - 8.3 0
HCM Lane LOS D - - A A
HCM 95th %tile Q(veh) 2.8 - - 0.2 -
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Intersection
Int Delay, s/veh 6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 0 2 0 0 7 0
Future Vol, veh/h 0 2 0 0 7 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 2 0 0 8 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 2 0 2 1
          Stage 1 - - - - 1 -
          Stage 2 - - - - 1 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1634 - 1026 1090
          Stage 1 - - - - 1028 -
          Stage 2 - - - - 1028 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1634 - 1026 1090
Mov Cap-2 Maneuver - - - - 1026 -
          Stage 1 - - - - 1028 -
          Stage 2 - - - - 1028 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 8.5
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1026 - - 1634 -
HCM Lane V/C Ratio 0.007 - - - -
HCM Control Delay (s) 8.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2028 Build Weekday Morning Peak Hour 
19: Foundry Street  & Site Driveway 03/29/2021

2028 Build Weekday Morning Peak Hour   01/15/2019 Baseline Synchro 10 Report
S:\Jobs\8904\Synchro\2028 Build AM.syn Page 3

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 2 120 2 1 143
Future Vol, veh/h 5 2 120 2 1 143
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, % 0 0 0 0 0 0
Mvmt Flow 5 2 130 2 1 155
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 288 131 0 0 132 0
          Stage 1 131 - - - - -
          Stage 2 157 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 707 924 - - 1466 -
          Stage 1 900 - - - - -
          Stage 2 876 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 706 924 - - 1466 -
Mov Cap-2 Maneuver 706 - - - - -
          Stage 1 900 - - - - -
          Stage 2 875 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.8 0 0.1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 757 1466 -
HCM Lane V/C Ratio - - 0.01 0.001 -
HCM Control Delay (s) - - 9.8 7.5 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 9.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 391 541 406 362 61
Future Vol, veh/h 0 391 541 406 362 61
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 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 0 1 0 1 2 6
Mvmt Flow 0 449 622 467 416 70
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 451 486 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.21 4.1 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.309 2.2 - - -
Pot Cap-1 Maneuver 0 610 1087 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 610 1087 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 25.6 7.2 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1087 - 610 - -
HCM Lane V/C Ratio 0.572 - 0.737 - -
HCM Control Delay (s) 12.6 - 25.6 - -
HCM Lane LOS B - D - -
HCM 95th %tile Q(veh) 3.8 - 6.4 - -



HCM 6th TWSC 2028 Build Weekday Morning Peak Hour 
24: Broadway Street  & Foundry Street 03/29/2021

2028 Build Weekday Morning Peak Hour   01/15/2019 Baseline Synchro 10 Report
S:\Jobs\8904\Synchro\2028 Build AM.syn Page 5

Intersection
Int Delay, s/veh 4.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 23 254 464 99 125 23
Future Vol, veh/h 23 254 464 99 125 23
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 90 90 90 90 90 90
Heavy Vehicles, % 0 2 1 0 0 0
Mvmt Flow 26 282 516 110 139 26
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 626 0 - 0 905 571
          Stage 1 - - - - 571 -
          Stage 2 - - - - 334 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 965 - - - 309 524
          Stage 1 - - - - 569 -
          Stage 2 - - - - 730 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 965 - - - 299 524
Mov Cap-2 Maneuver - - - - 299 -
          Stage 1 - - - - 551 -
          Stage 2 - - - - 730 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 27.6
HCM LOS D
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 965 - - - 320
HCM Lane V/C Ratio 0.026 - - - 0.514
HCM Control Delay (s) 8.8 0 - - 27.6
HCM Lane LOS A A - - D
HCM 95th %tile Q(veh) 0.1 - - - 2.8



 

2028 Build Weekday Evening Peak Hour  
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 347 0 297 61 149 104 110 437 0 0 515 58
Future Volume (vph) 347 0 297 61 149 104 110 437 0 0 515 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 12 11 11 13 11 12 12 12 12 13 12
Storage Length (ft) 0 0 90 90 160 0 0 100
Storage Lanes 1 1 1 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950
Satd. Flow (prot) 1668 0 1561 1745 1944 1546 1805 1881 0 0 1944 1615
Flt Permitted 0.950 0.950 0.950
Satd. Flow (perm) 1668 0 1561 1745 1944 1546 1805 1881 0 0 1944 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 308 124 124
Link Speed (mph) 30 30 30 30
Link Distance (ft) 119 257 1012 238
Travel Time (s) 2.7 5.8 23.0 5.4
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles (%) 1% 0% 0% 0% 1% 1% 0% 1% 0% 0% 1% 0%
Adj. Flow (vph) 386 0 330 68 166 116 122 486 0 0 572 64
Shared Lane Traffic (%)
Lane Group Flow (vph) 386 0 330 68 166 116 122 486 0 0 572 64
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 11 11 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.09 1.00 1.04 1.04 0.96 1.04 1.00 1.00 1.00 1.00 0.96 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 2 1 1 2 2 1
Detector Template Left Right Left Thru Right Left Thru Thru Right
Leading Detector (ft) 20 20 20 100 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 20 20 6 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Prot Split NA Prot Prot NA NA Perm
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Lane Group Ø9
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Turn Type
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Protected Phases 7 7 8 8 8 5 2 6
Permitted Phases 6
Detector Phase 7 7 8 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 24.0 17.0 17.0 17.0 10.5 23.5 24.0 24.0
Total Split (s) 46.0 46.0 17.0 17.0 17.0 25.0 61.0 36.0 36.0
Total Split (%) 30.7% 30.7% 11.3% 11.3% 11.3% 16.7% 40.7% 24.0% 24.0%
Maximum Green (s) 40.0 40.0 12.0 12.0 12.0 20.0 56.0 31.0 31.0
Yellow Time (s) 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 31.8 31.8 12.1 12.1 12.1 13.0 49.3 31.3 31.3
Actuated g/C Ratio 0.29 0.29 0.11 0.11 0.11 0.12 0.45 0.29 0.29
v/c Ratio 0.80 0.49 0.35 0.77 0.41 0.57 0.57 1.03 0.12
Control Delay 49.0 7.1 54.1 73.2 12.5 57.7 26.5 86.0 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.0 7.1 54.1 73.2 12.5 57.7 26.5 86.0 0.4
LOS D A D E B E C F A
Approach Delay 29.7 49.4 32.8 77.4
Approach LOS C D C E

Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 109.3
Natural Cycle: 145
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.03
Intersection Signal Delay: 46.6 Intersection LOS: D
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: North Avenue & Albion Street 
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Lane Group Ø9
Protected Phases 9
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 5.0
Minimum Split (s) 26.0
Total Split (s) 26.0
Total Split (%) 17%
Maximum Green (s) 22.0
Yellow Time (s) 2.0
All-Red Time (s) 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 7.0
Flash Dont Walk (s) 15.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Lane Group EBL EBR WBL WBT WBR NBL NBT SBT SBR
Lane Group Flow (vph) 386 330 68 166 116 122 486 572 64
v/c Ratio 0.80 0.49 0.35 0.77 0.41 0.57 0.57 1.03 0.12
Control Delay 49.0 7.1 54.1 73.2 12.5 57.7 26.5 86.0 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.0 7.1 54.1 73.2 12.5 57.7 26.5 86.0 0.4
Queue Length 50th (ft) 248 11 46 117 0 83 252 ~443 0
Queue Length 95th (ft) 383 82 100 #258 51 152 394 #755 0
Internal Link Dist (ft) 177 932 158
Turn Bay Length (ft) 90 90 160 100
Base Capacity (vph) 615 770 193 215 281 333 972 556 550
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.43 0.35 0.77 0.41 0.37 0.50 1.03 0.12

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Intersection
Int Delay, s/veh 3.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 562 65 52 329 47 93
Future Vol, veh/h 562 65 52 329 47 93
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 94 94 94 94 94 94
Heavy Vehicles, % 1 0 0 0 0 0
Mvmt Flow 598 69 55 350 50 99
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 667 0 1093 633
          Stage 1 - - - - 633 -
          Stage 2 - - - - 460 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 932 - 239 483
          Stage 1 - - - - 533 -
          Stage 2 - - - - 640 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 932 - 222 483
Mov Cap-2 Maneuver - - - - 222 -
          Stage 1 - - - - 533 -
          Stage 2 - - - - 593 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.2 23
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 346 - - 932 -
HCM Lane V/C Ratio 0.43 - - 0.059 -
HCM Control Delay (s) 23 - - 9.1 0
HCM Lane LOS C - - A A
HCM 95th %tile Q(veh) 2.1 - - 0.2 -



HCM 6th TWSC 2028 Build Weekday Evening Peak Hour 
17: Site Driveway & Maple Street 03/29/2021

2028 Build Weekday Evening Peak Hour   01/15/2019 Baseline Synchro 10 Report
S:\Jobs\8904\Synchro\2028 Build PM.syn Page 2

Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 0 7 0 0 5 0
Future Vol, veh/h 0 7 0 0 5 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 8 0 0 5 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 8 0 5 4
          Stage 1 - - - - 4 -
          Stage 2 - - - - 1 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1625 - 1022 1085
          Stage 1 - - - - 1024 -
          Stage 2 - - - - 1028 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1625 - 1022 1085
Mov Cap-2 Maneuver - - - - 1022 -
          Stage 1 - - - - 1024 -
          Stage 2 - - - - 1028 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 8.5
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1022 - - 1625 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 8.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -
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Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 1 89 5 2 118
Future Vol, veh/h 3 1 89 5 2 118
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, % 0 0 0 0 0 0
Mvmt Flow 3 1 97 5 2 128
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 232 100 0 0 102 0
          Stage 1 100 - - - - -
          Stage 2 132 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 761 961 - - 1503 -
          Stage 1 929 - - - - -
          Stage 2 899 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 760 961 - - 1503 -
Mov Cap-2 Maneuver 760 - - - - -
          Stage 1 929 - - - - -
          Stage 2 898 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.5 0 0.1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 802 1503 -
HCM Lane V/C Ratio - - 0.005 0.001 -
HCM Control Delay (s) - - 9.5 7.4 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 24.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 557 360 395 442 32
Future Vol, veh/h 0 557 360 395 442 32
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 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 1 0 1 0
Mvmt Flow 0 599 387 425 475 34
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 492 509 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.21 4.11 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.309 2.209 - - -
Pot Cap-1 Maneuver 0 ~ 579 1061 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - ~ 579 1061 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 73.3 4.9 0
HCM LOS F
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1061 - 579 - -
HCM Lane V/C Ratio 0.365 - 1.034 - -
HCM Control Delay (s) 10.3 - 73.3 - -
HCM Lane LOS B - F - -
HCM 95th %tile Q(veh) 1.7 - 16.3 - -

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



HCM 6th TWSC 2028 Build Weekday Evening Peak Hour 
24: Broadway Street  & Foundry Street 03/29/2021

2028 Build Weekday Evening Peak Hour   01/15/2019 Baseline Synchro 10 Report
S:\Jobs\8904\Synchro\2028 Build PM.syn Page 5

Intersection
Int Delay, s/veh 2.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 24 441 294 70 98 23
Future Vol, veh/h 24 441 294 70 98 23
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 94 94 94 94 94 94
Heavy Vehicles, % 0 1 0 0 0 0
Mvmt Flow 26 469 313 74 104 24
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 387 0 - 0 871 350
          Stage 1 - - - - 350 -
          Stage 2 - - - - 521 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1183 - - - 324 698
          Stage 1 - - - - 718 -
          Stage 2 - - - - 600 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1183 - - - 314 698
Mov Cap-2 Maneuver - - - - 314 -
          Stage 1 - - - - 696 -
          Stage 2 - - - - 600 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 21.1
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1183 - - - 351
HCM Lane V/C Ratio 0.022 - - - 0.367
HCM Control Delay (s) 8.1 0 - - 21.1
HCM Lane LOS A A - - C
HCM 95th %tile Q(veh) 0.1 - - - 1.6
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EXECUTIVE SUMMARY 

Vanasse & Associates, Inc. (VAI) has prepared this Transportation Impact Assessment (TIA) in 
order to evaluate potential traffic impacts associated with the proposed mixed-use development to 
be located at 200 Quannapowitt Parkway in Wakefield, Massachusetts (hereafter referred to as the 
“Project”).  This study evaluates the following specific areas as they relate to the Project: i) access 
requirements; ii) potential off-site improvements; and iii) safety considerations; and identifies and 
analyzes existing and future traffic conditions, both with and without the Project. 
 
 
PROJECT DESCRIPTION 
 
The Project site was developed in 1957 with 224,067 square feet (sf) of office space and approxi-
mately 612 parking spaces.  The development remained unchanged until 2010.  In 2010, the exist-
ing 224,067 sf office space was modified to include a 28,782 sf data center.  In 2019, a proposed 
change was approved by the Wakefield Board of Appeals to include 82,250 sf of office space, 
141,817 sf of research and development (R&D) space, and 8,800 sf of mechanical space for a total 
of 232,867 sf. 
 
The new program will entail the construction of a mixed-use development to include 485 multi-
family residential units and a 1,100 sf restaurant.  The Project site is bounded by Interstate 95 (I-
95) to the north; Lake Quannapowitt to the south; areas of open and wooded space to the east; and 
commercial properties to the west.  The existing buildings will be razed to accommodate the 
Project.  On-site parking will be provided for approximately 747 vehicles, including 532 covered 
spaces and 215 surface spaces.  Of the 747 parking spaces proposed, 738 spaces will be dedicated 
for residential use and 9 spaces will be dedicated for commercial use.  Access to the Project site is 
provided by way of the existing roadway that serves the 200 Quannapowitt Parkway property. 
 
 
EXISTING CONDITIONS 
 
Traffic-volume data for the study area intersections was collected in July 2018 as a part of a prior 
study conducted by VAI.  In order to account for traffic-volume changes over past two years, VAI 
conducted turning movement counts (TMCs) and vehicle classification counts for a two-hour week-
day morning period (7:00 to 9:00 AM) and a two-hour weekday evening period (4:00 to 6:00 PM) 
on an average weekday at the intersections of Quannapowitt Parkway/Lowell Street and North 
Avenue at Quannapowitt Parkway in February 2020.  Based upon a review of this data the 2018 
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traffic volumes were increased by 1.0 percent per year to reflect the 2021 base conditions.  The 
adjusted volumes are above the February 2020 traffic volume and represent reasonable design con-
dition.  Please note that traffic-volume data for the intersection of Main Street at Lowell Street was 
collected in September 2020 and then adjusted upward by 10 and 24 percent to reflect the morning 
and evening peak-hour design conditions. 
 
Quannapowitt Parkway, north of North Avenue was found to accommodate approximately 
1,855  vehicles on an average weekday (24-hour, two-way volume), with approximately 280 vehi-
cles per hour (vph) during the weekday morning peak hour and 318 vph during the weekday even-
ing peak hour; and Quannapowitt Parkway south of Lowell Street was found to accommodate 
approximately 1,655 vehicles on an average weekday (24-hour, two-way volume), with approxi-
mately 192 vph during the weekday morning peak hour and 194 vph during the weekday evening 
peak hour.   
 
A review of the peak-period traffic counts indicate that the weekday morning peak hour generally 
occurs between 8:00 and 9:00 AM, with the weekday evening peak hour generally occurring 
between 4:45-5:45 PM. 
 
Vehicle Accident Data 
 
The study intersections experienced an average of approximately 6 or fewer reported motor vehicle 
crashes per year over the five-year review period, the majority of which occurred on a weekday, 
under clear weather conditions during daylight, and involved angle or rear-end type collisions that 
resulted in property damage only.  With exception of intersection of Main Street at Lowell Street, 
all of the study intersections were found to have a motor vehicle crash rate below the Massachusetts 
Department of Transportation (MassDOT) statewide and district average crash rates for signalized 
or unsignalized intersections for the MassDOT Highway Division District in which the intersec-
tions are located (District 4).   
 
 
FUTURE CONDITIONS 
 
Traffic volumes within the study area were projected to 2028, which reflects a seven-year planning 
horizon consistent with state traffic study guidelines.  The future condition traffic-volume projec-
tions incorporated general background traffic growth as a result of development external to the 
study area and presently unforeseen projects.  The 2028 No-Build traffic volumes reflect the occu-
pied 195,285 sf office space and 28,782 sf data center.  The 2028 Build condition traffic volumes 
were developed by: i) removing the trips generated by the existing buildings (data center and office 
space) at 200 Quannapowitt Parkway from the 2028 No-Build condition traffic volumes; and ii) 
adding the traffic expected to be generated by the Project. 
 
Background Traffic Growth 
 
Traffic-volume data compiled by MassDOT from permanent count station located along I-95 was 
reviewed.  This data provides the most recent data and indicates a growth rate of 0.91 percent over 
the past several years.  In order to provide a prudent planning condition for the Project, a slightly 
higher 1.0 percent per year compounded annual background traffic growth rate was used in order 
to account for future traffic growth and presently unforeseen development within the study area. 
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Specific Development by Others 
 
The Town of Wakefield was contacted in order to determine if there were any projects planned 
within the study area that would have an impact on future traffic volumes along Quannapowitt 
Parkway and within the Project study area.  Based on this discussion, no significant developments 
were identified at this time that are expected to result in an increase in traffic within the study area 
beyond the general background traffic growth rate. 
 
Planned Roadway Improvements 
 
The Town of Wakefield was consulted in order to determine if there were any planned roadway 
improvement projects expected to be completed within the study area.  Based on these discussions, 
no improvements are planned beyond general maintenance. 
 
No-Build Traffic Volumes 
 
The 2028 No-Build peak-hour traffic-volume networks were developed by applying the 1.0 percent 
per year compounded annual background traffic growth rate and addition of the existing buildings 
(data center and office space) traffic volumes to the 2021 Baseline condition peak-hour traffic 
volumes. 
 
Site-Generated Traffic Volumes 
 
The proposal entails construction of a mixed-use development that will contain 485 multifamily 
residential units and an 1,100 sf restaurant.  In order to develop the traffic characteristics of the 
Project, trip-generation statistics published by the Institute of Transportation Engineers (ITE)1 for 
similar land uses as those proposed were used.  ITE Land Use Codes (LUCs) 221, Multifamily 

Housing (Mid-Rise) and 932, High Turn-Over (Sit-Down) Restaurant; were used to establish the 
base traffic characteristics of the Project.  Trip-generation calculations were performed for a typical 

weekday, as well as the weekday morning and weekday evening peak hours, the critical time peri-

ods for Project-related traffic activity.  For purposes of this study, the Project is expected to generate 
approximately 2,766 primary (new) vehicle trips on an average weekday (two-way volume, 24-
hour volume), with 186 new vehicle trips (51 vehicles entering and 135 exiting) expected during 
the weekday morning peak hour, and 224 new vehicle trips (137 vehicles entering and 87 exiting) 
expected during the weekday evening peak hour. 
 
In comparison to the existing 28,782 sf data center and 195,285 sf office space at the Project site, 
the proposed Project is expected to generate 706 additional new vehicle trips on an average week-
day, with 27 fewer vehicle trips expected during the weekday morning peak hour, and 6 additional 
vehicle trips expected during the weekday evening peak hour.  In comparison to the 2019 approved 
program for 82,250 sf office space and 141,817 sf R&D space at the Project site, it can be seen in 
Table 6 that the proposed Project is expected to generate 292 additional new vehicle trips on an 
average weekday, with 91 fewer vehicle trips expected during the weekday morning peak hour, and 
28 fewer vehicle trips expected during the weekday evening peak hour.  Therefore, the Project 
represents a substantial decrease in peak hour site traffic as compared with the most recently 
approved development program for the site. 
 

 
1Trip Generation, 10th Edition; Institute of Transportation Engineers; Washington, DC; 2017. 
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Trip Distribution and Assignment 
 
The directional distribution of site generated trips to and from the Project was determined based on 
a review of existing traffic patterns at study area intersections and journey to work data for Town 
of Wakefield obtained from the United States Census Bureau.2  Overall, up to 65.0 percent of the 
Project-related traffic will travel to/from I-95. 
 
 
TRAFFIC OPERATIONS ANALYSIS 
 
In order to assess the impact of the proposed Project on the roadway network, traffic operations 
analyses were performed at the study intersections under 2021 Existing, 2028 No-Build, and 2028 
Build conditions.  The addition of site-related traffic will result in a measurable, but not a signifi-
cant, impact on overall operations at the study area intersection.  It is important to note that the 
Project change from office space/data center to residential/commercial does not result in a signifi-
cant overall peak-hour increase in volume. 
 
 
RECOMMENDATIONS 
 
A detailed transportation improvement program has been developed that is designed to provide safe 
and efficient access to the Project site and address any conditions identified at off-site locations 
evaluated in conjunction with this study.  The elements of the improvement program include Project 
access, transportation system improvements, pedestrian improvements, and a Travel Demand Man-
agement (TDM) program.  These elements provide a comprehensive mitigation program, which 
not only provides transportation system improvements, but also promotes alternative healthy modes 
of transportation.  The following improvements have been recommended as a part of this evaluation 
and, where applicable, will be completed in conjunction with the Project subject to receipt of all 
necessary rights, permits, and approvals. 
 
Project Access 
 
Access to the Project site is provided by way of the existing roadway that serves 200 Quannapowitt 
Parkway property.  The following recommendations are offered with respect to Project access, 
internal circulation, and parking, many of which are already reflected on the Site Plans for the 
Project: 
 

• The Project site driveways and internal circulating drives will be a minimum of 24 feet in 
width where two-way traffic is to be conveyed, and designed to accommodate the turning 
and maneuvering requirements of the largest anticipated responding emergency vehicle as 
defined by the Wakefield Fire Department;  

• Vehicles exiting the Project site will be placed under STOP-sign control with a marked 
STOP-line provided; 

• All signs and pavement markings to be installed within the Project site will conform to the 

 
2Table 3 - Residence MCD/County to Workplace MCD/County Commuting Flows for the United States and Puerto Rico 

Sorted by Residence Geography: 5-Year ACS, 2011-2015 
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applicable standards of the Manual on Uniform Traffic Control Devices (MUTCD);3 

• Americans with Disabilities Act (ADA)-compliant wheelchair ramps should be provided 
at all pedestrian crossings internal to the Project site and for crossing the Project site 
driveways; 

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

• Snow windows within the sight triangle areas of the Project site driveways and at intersec-

tions within the Project site will be promptly removed where such accumulations would 

impede sight lines.   

 
QUANNAPOWITT PARKWAY IMPROVEMENTS 
 
The following are recommended in order to upgrade and improve Quannapowitt Parkway condi-
tions in the vicinity of the Project site. 

• The existing roadway within the Project will receive a full-depth reconstruction to upgrade 
the poor pavement conditions; 

• Addition of vertical granite curb and new drainage, and replacement of the street lights; 

• Restripe the crosswalks on Quannapowitt Parkway at site driveways; and 

• Restripe the double-yellow centerline along Quannapowitt Parkway in the vicinity of the 
Project site. 

Quannapowitt Parkway at Lowell Street 
 
In order to improve safety conditions along Quannapowitt Parkway at its intersection with the 
adjacent parking lot at Lowell Street, the following is recommended to be offered by the Applicant: 
i) restripe double-yellow centerline along Quannapowitt Parkway ii) provide a crosswalk with 
pedestrian crossing signs for crossing Quannapowitt Parkway at the adjacent parking lot, iii) pro-
vide a STOP-sign control with a marked STOP-line for left-turn/right-turn movements from 
Quannapowitt Parkway to Lowell Street. 
 
North Avenue at Wolcott Street and Linda Road 
 
This signalized location with a pedestrian crosswalk is currently in need of an upgraded traffic 
signal.  The Project proponent, in coordination with Town officials, is willing to offer a fair share 
contribution towards the future traffic signal upgrade. 
 
 

 
3Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009. 
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TRANSPORTATION DEMAND MANAGEMENT (TDM) PLAN 
 
As is the case with many developments, a major focus of the traffic mitigation plan focuses on the 
reduction of single-occupant vehicles arriving and departing to and from the site.  This is predom-
inantly accomplished by developing a comprehensive TDM strategy.  In consultation with the 
Town, the proponent is committed to supporting a balanced multimodal transportation plan to serve 
the residents and visitors of the site.  In an effort to encourage the use of alternative modes of 
transportation to single-occupant vehicles, the following TDM measures will be implemented as a 
part of the Project: 
 

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

• Information regarding public transportation services, maps, schedules, and fare infor-
mation will be posted in a central location and/or otherwise made available to residents and 
employees; 

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

• Pedestrian accommodations will be incorporated into the Project and consist of sidewalks 
and ADA-compliant wheelchair ramps at all pedestrian crossings internal to the Project 
site that will link building entrances to the sidewalk infrastructure along Quannapowitt 
Parkway; 

• Secure bicycle parking will be provided within the Project site consisting of both exterior 
and interior (covered) bicycle parking; 

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

• Consideration should be given to installing accommodations for the charging of electric 
vehicles by residents of the Project. 

 
 
CONCLUSIONS 
 
The proposed Project will not have a significant impact on overall operations.  With the implemen-
tation of the above recommendations, safe and efficient access will be provided to the planned 
development and the proposed development can be constructed with minimal impact to the area as 
designed. 
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INTRODUCTION 

Vanasse & Associates, Inc. (VAI) has prepared this Transportation Impact Assessment (TIA) in 
order to evaluate potential traffic impacts associated with the Proposed mixed-use development to 
be located at 200 Quannapowitt Parkway in Wakefield, Massachusetts (the “Project”).  This study 
evaluates the following specific areas as they relate to the Project: i) access requirements; 
ii) potential off-site improvements; and iii) safety considerations; and identifies and analyzes 
existing and future traffic conditions, both with and without the Project, along Quannapowitt 
Parkway and at major intersections which Project-related traffic will travel. 
 
 
PROJECT DESCRIPTION 
 
The Project site was developed in 1957 with 224,067 sf of office space and approximately 612 
parking spaces.  The development remained unchanged until 2010.  In 2010, the existing 224,067 
sf office space was modified to include a 28,782 sf data center.  In 2019, a proposed change was 
approved by the Wakefield Planning Board to include 82,250 sf of office space, 141,817 sf of R&D 
space, and 8,800 sf of mechanical space for a total of 232,867 sf. 
 
The new program will entail the construction of a mixed-use development to include 485 multi-
family residential units and an 1,100 sf restaurant.  The Project site is bounded by I-95 to the north; 
Lake Quannapowitt to the south; areas of open and wooded space to the east; and commercial 
properties to the west.  The existing buildings will be razed to accommodate the Project.  The 
location of the Project site, relative to the surrounding roadway network is displayed in Figure 1.  
On-site parking will be provided for approximately 747 vehicles, including 532 covered spaces and 
215 surface spaces.  Of the 747 parking spaces proposed, 738 spaces will be dedicated for residen-
tial use and 9 spaces will be dedicated for commercial use.  Access to the Project site is provided 
by way of the existing roadway that serves the 200 Quannapowitt Parkway property. 
 
 
STUDY METHODOLOGY 
 
This study was prepared in consultation with the Town of Wakefield and in accordance with the 
Massachusetts Department of Transportation (MassDOT) Guidelines for Transportation Impact 

Assessment (TIA) Guideline; and the standards of the Traffic Engineering and Transportation Plan-
ning professions for the preparation of such reports; and was conducted in three distinct stages.   
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The first stage involved an assessment of existing conditions in the study area and included an 
inventory of roadway geometrics; pedestrian facilities; observations of traffic flow; review of safety 
characteristics along area roadways and collection of daily and peak-period traffic counts.   
 
In the second stage of the study, future traffic conditions were projected and analyzed.  Specific 
travel demand forecasts for the Project were assessed along with future traffic demands due to 
expected traffic growth independent of the Project.   
 
A seven-year time horizon was selected for analyses consistent with state guidelines for the prepa-
ration of TIAs.  The traffic analysis conducted in stage two identifies existing or projected future 
roadway capacity, traffic safety, and site access issues.   
 
The third stage of the study presents and evaluates measures to address traffic and safety issues, if 
any, identified in stage two of the study.   
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EXISTING CONDITIONS 

A comprehensive field inventory of existing conditions on the study area roadways was conducted 
in September 2020.  The field investigation consisted of an inventory of existing roadway geomet-
rics, pedestrian and bicycle facilities, public transportation services, traffic, pedestrian and bicycle 
volumes, and operating characteristics, as well as posted speed limits and land use information 
within the study area.  The study area for the Project was selected to contain the major roadways 
and intersections which Project-related traffic will travel. 
 

• North Avenue at I-95 northbound ramps  

• North Avenue at I-95 southbound ramps  

• North Avenue at Quannapowitt Parkway/private driveway 

• Quannapowitt Parkway at parking lot and channelized right-turn lane to Lowell Street  

• Quannapowitt Parkway at Lowell Street  

• Rotary at Lowell Street and the I-95 northbound on-ramp 

• Rotary at the I-95 northbound off-ramp and Lowell Street 

• Lowell Street at Main Street 

 
The following and Figure 2 describe the study area roadway and the intersections. 
 
 
ROADWAY 
 
Quannapowitt Parkway 
 
Quannapowitt Parkway traverses the study area in a general north-south direction.  Within the study 
area, the roadway provides one general-purpose travel lane per direction, with an exclusive right-
turn lane at its intersection with North Avenue.  A 6-foot wide sidewalk is generally provided along 
Quannapowitt Parkway with a trail provided along west side of Lake Quannapowitt where it con-
nects to Quannapowitt Parkway and Lowell Street to the north.  There is no posted speed limit 
along Quannapowitt Parkway.  Land use along Quannapowitt Parkway, within the study area, con-
sists of commercial uses and areas of open and wooded space.   
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INTERSECTIONS 
 
Figure 2 also summarizes travel lane use and widths at the study area intersections as observed in 
2020.   
 
 
EXISTING TRAFFIC VOLUMES 
 
Traffic-volume data for the study area intersections was collected in July 2018 as a part of a prior 
study conducted by VAI.  In order to account for traffic-volume changes over past two years, VAI 
conducted turning movement counts (TMCs) and vehicle classification counts for a two-hour week-
day morning period (7:00 to 9:00 AM) and a two-hour weekday evening period (4:00 to 6:00 PM) 
on an average weekday at the intersections of Quannapowitt Parkway at Lowell Street and North 
Avenue at Quannapowitt Parkway in February 2020 before Massachusetts “stay-at-home” order 
issued by governor as a result of COVID-19 pandemic. 
 
Traffic-Volume Adjustments 
 
In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area, 
traffic volume data from MassDOT Continuous Count Station No. 5099 located on I-95 in 
Wakefield was reviewed.4  Based on a review of this data, it was determined that traffic volumes 
for the month of July are approximately 6.0 percent above average-month conditions and traffic 
volumes for the month of February are approximately 7.0 percent below average-month conditions.  
The July traffic volumes were not adjusted downward in order to provide a conservative (above-
average) analysis condition and the February traffic volumes were adjusted upward.   
 
Note that traffic-volume data for the intersection of Main Street at Lowell Street was collected in 
September 2020 and then adjusted upward by 10 and 24 percent based on the adjusted volumes at 
the intersection of Quannapowitt Parkway at Lowell Street during the morning and evening peak 
hours, respectively.  These increases included seasonal characteristics as well as effects due to the 
COVID-19 pandemic. 
 
VAI concluded that July 2018 traffic counts are approximately equal or higher than February 2020 
volumes; as such, the July 2018 traffic counts were used (after increases to account for annual 
growth to 2021) as the base for 2021 Existing conditions.  The 2021 Existing traffic volumes are 
summarized in Table 1, with the weekday morning and evening peak-hour traffic volumes graph-
ically depicted on Figures 3 and 4.  
 
 

 
4MassDOT Traffic Volumes for the Commonwealth of Massachusetts; 2021. 
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Table 1 
EXISTING ROADWAY TRAFFIC-VOLUME SUMMARY 
 

Location 

Daily 
Volume 
(vpd)a 

 
Weekday Morning Peak Hour 

(8:00 – 9:00 AM) 
Weekday Afternoon Peak Hour 

(4:45 – 5:45 PM) 

Volume 
(vph)b 

Percent of 
Daily 

Trafficc 
Predominant 

Flow 
Volume 

(vph) 

Percent of 
Daily 

Traffic 
Predominant 

Flow 
 
Quannapowitt Parkway,  
north of North Avenue  

1,855 280 15.1 68% NB 318 17.1 58% SB 

 
Quannapowitt Parkway,  
south of Lowell Street  
 

1,655 192 11.6 84% SB 194 11.7 78% NB 

aTwo-way daily traffic expressed in vehicles per day; ATR conducted by VAI in July 2018; Increased 1 percent year to 
represent 2021 existing conditions).   

bVehicles per hour 
cThe percent of daily traffic that occurs during the peak hour. 
NB = northbound, SB = southbound. 

 
 
As can be seen in Table 1, Quannapowitt Parkway north of North Avenue was found to accommo-
date approximately 1,855 vehicles on an average weekday (24-hour, two-way volume), with 
approximately 280 vehicles per hour (vph) during the weekday morning peak hour and 318 vph 
during the weekday evening peak hour.  It is important to note that Quannapowitt Parkway does 
accommodate some peak-hour cut-through traffic. 
 
Quannapowitt Parkway south of Lowell Street was found to accommodate approximately 1,655 
vehicles on an average weekday (24-hour, two-way volume), with approximately 192 vph during 
the weekday morning peak hour and 194 vph during the weekday evening peak hour.   
 
A review of the peak-period traffic counts indicate that the weekday morning peak hour generally 
occurs between 8:00 and 9:00 AM, with the weekday evening peak hour generally occurring 
between 4:45 and 5:45 PM. 
 
 
PEDESTRIAN AND BICYCLE FACILITIES 
 
A comprehensive field inventory of pedestrian and bicycle facilities within the study area was 
undertaken in August 2020.  The field inventory consisted of a review of the location of sidewalks 
and pedestrian crossing locations along the study roadways and at the study intersections, as well 
as the location of bicycle facilities.  Pedestrian and bicycle counts were also provided for the study 
area and were collected in conjunction with the TMCs.  As shown on Figure 2, sidewalks are gen-
erally provided along one or both sides of the study roadways with pedestrian traffic signal equip-
ment and phasing provided for crossing north and west legs of the signalized intersection of North 
Avenue and Quannapowitt Parkway. 
 
Lake Quannapowitt Trail 
 
Lake Quannapowitt trail is a loop trail located in Town of Wakefield and generally traverses around 
Lake Quannapowitt.  The trail is approximately 3.1 miles where access is provided from 
Quannapowitt Parkway, North Avenue, Lowell Street, Main Street, and Church Street and parking 



G:\8542 Wakefield, MA\Report\TIA 0421.docx 12 

spaces are available southern end of the lake.  Within the study area, the trail is located south of the 
Project and connects to the provided sidewalks along Quannapowitt Parkway. 
 
 
PUBLIC TRANSPORTATION 
 
Public transportation services are provided within the study area by the Massachusetts Bay Trans-
portation Authority (MBTA) (fixed-route bus and commuter rail services).  The MBTA bus Route 
137 (Reading Depot to Malden Center Station) provides stops along North Avenue and Lowell 
with approximate 5- to 8-minute walking distance from the Project site.  Routes 136 and 137 have 
been temporarily combined as a consolidation measure due to reduced ridership during the COVID-
19 pandemic.   
 
In addition, Wakefield Station on the Haverhill Line of the MBTA commuter rail system is located 
approximately 2.0 miles south of the Quannapowitt Parkway (an approximate 8-minute driving 
distance) and is served by the Route 137 bus. 
 
The public transportation schedules and fare information are provided in the attachments.  Please 
note that the service schedules reflect reduced operations due to COVID-19 restrictions. 
 
 
VEHICLE CRASH DATA 
 
Motor vehicle crash information for the study area intersections was provided by the MassDOT 
Highway Division Safety Management/Traffic Operations Unit for the most recent five-year period 
available (2014 through 2018, inclusive) in order to examine motor vehicle crash trends occurring 
within the study area.  The data is summarized by intersection, type, severity, roadway and weather 
conditions, and day of occurrence, and presented in Table 2. 
 
As can be seen in Table 2, the study intersections experienced an average of approximately five (5) 
or fewer reported motor vehicle crashes per year over the five-year review period, the majority of 
which occurred on a weekday, under clear weather conditions during daylight, and involved angle 
or rear-end type collisions that resulted in property damage only.  With exception of intersection 

of Main Street at Lowell Street, all of the study intersections were found to have a motor vehicle 
crash rate below the MassDOT statewide and MassDOT Highway Division District 4 average crash 
rates for signalized or unsignalized intersections.   
 
A review of the MassDOT statewide High Crash Location List indicated that none of the study 
intersections were included on MassDOT’s Highway Safety Improvement Program (HSIP) listing 
as a high crash location.  The detailed MassDOT Crash Rate Worksheets and high crash location 
mapping are provided in the Appendix. 
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Table 2 
MOTOR VEHICLE CRASH DATA SUMMARYa 
 

 

North Ave./ 
I-95 SB 
Ramps 

North Ave./ 
I-95 NB 
Ramps 

North Ave./ 
Quannapowitt 

Pkwy 

 
Quannapowitt 

Pkwy/ 
Parking Lot/ 
Right-turn 

lane to 
Lowell St. 

Lowell St./ 
Main St. 

Quannapowitt 
Pkwy/ 

Lowell St. 

Rotary at 
Lowell 
Street/ 

I-95 NB 
On-Ramp 

Rotary at 
I-95 NB 

Off-Ramp/ 
Lowell St. 

 
Traffic Control Type:b 
 
Year: 
 2014 
 2015 
 2016 
 2017 

2018 
 Total 

 
TS 

 
 

4 
6 
3 

 
  6 
23 

 
TS 

 
 

0 
3 
0 
1 
0 
4 

 
TS 

 
 

1 
5 
3 
6 

  1 
16 

 
U 

 
 

0 
0 
0 
0 
0 
0 

 
U 

 
 

2 
4 
5 
8 

  2 
21 

 
U 

 
 

0 
1 
0 
1 
0 
2 

 
R 

 
 

2 
4 
1 
4 

  6 
17 

 
R 

 
 

8 
6 
3 
0 

  1 
19 

 
Average 
Crash Ratec 
MassDOT Crash Rate:d 
Significant?e 

 
4.60 
0.47 
0.73 

No 

 
0.80 
0.09 
0.73 

No 

 
3.20 
0.44 
0.73 

No 

 
0.00 
0.00 
0.57 

No 

 
4.20 
0.62 
0.57 
Yes 

 
0.40 
0.07 
0.57 

No 

 
3.40 
0.44 
0.57 

No 

 
3.80 
0.55 
0.57 

No 
 
Type: 
 Angle 
 Rear-End 
 Head-On 
 Sideswipe 
 Single Vehicle Crash 
 Unknown/Other 
 Total 

 
 

6 
12 
1 
2 
2 

  0 
23 

 
 

2 
1 
1 
0 
0 
0 
4 

 
 

4 
5 
1 
5 
1 

  0 
16 

 
 

0 
0 
0 
0 
0 
0 
0 

 
 

9 
4 
1 
3 
4 
0 

21 

 
 

1 
1 
0 
0 
0 
0 
2 

 
 

0 
14 
0 
2 
1 

  0 
17 

 
 

1 
13 
0 
3 
2 

  0 
19 

 
Conditions: 
 Clear 
 Cloudy 
 Rain 
 Snow/Ice 
 Not Reported/Other 
 Total 

 
 

16 
2 
4 
0 

  1 
23 

 
 

1 
1 
1 
1 
0 
4 

 
 

11 
3 
0 
1 

  1 
16 

 
 

0 
0 
0 
0 
0 
0 

 
 

13 
3 
2 
3 
0 

21 

 
 

1 
1 
0 
0 
0 
2 

 
 

13 
3 
0 
1 

  0 
17 

 
 

15 
2 
1 
1 

  0 
19 

 
Lighting: 
 Daylight 
 Dawn/Dusk 
 Dark (Road Lit) 
 Dark (Road Unlit) 
 Total 

 
 

15 
1 
6 

  1 
23 

 
 

4 
0 
0 
0 
4 

 
 

11 
0 
4 

  1 
16 

 
 

0 
0 
0 
0 
0 

 
 

18 
0 
3 

  0 
21 

 
 

2 
0 
0 
0 
2 

 
 

12 
1 
2 

  2 
17 

 
 

13 
3 
1 

  2 
19 

 
Day of Week: 
 Monday-Friday 
 Saturday 
 Sunday 
 Total 

 
 

17 
4 

  2 
23 

 
 

2 
0 
2 
4 

 
 

13 
2 

  1 
16 

 
 

0 
0 
0 
0 

 
 

13 
6 

  2 
21 

 
 

1 
1 
0 
2 

 
 

16 
1 

  0 
17 

 
 

13 
2 

  4 
19 

 
Severity: 
 Property Damage Only 
 Non-fatal Injury 
 Not Reported 
 Total 
 

 
 

20 
3 

  0 
23 

 
 

2 
2 
0 
4 

 
 

11 
4 

  1 
16 

 
 

0 
0 
0 
0 

 
 

13 
7 

  1 
21 

 
 

2 
0 
 0 
2 

 
 

10 
7 

  0 
17 

 
 

13 
5 

  1 
19 

aSource:  MassDOT Safety Management/Traffic Operations Unit records, 2014 through 2018. 
bTraffic Control Type: U = unsignalized; TS = traffic signal.; R=rotary 
cCrash rate per million vehicles entering the intersection. 
dDistrict crash rate. 
eThe intersection crash rate is significant if it is found to exceed the MassDOT crash rate for the MassDOT Highway Division District in which the Project 

is located (District 4). 
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SPOT SPEED MEASUREMENTS 
 
Vehicle travel speed measurements were performed on Quannapowitt Parkway in the vicinity of 
the Project site in conjunction with the automatic traffic recorder (ATR) counts.  Table 3 summa-
rizes the vehicle travel speed measurements. 
 
 

Table 3 
VEHICLE TRAVEL SPEED MEASUREMENTS 
 

 

 
Quannapowitt Parkway, 
North of North Avenue 

 
Quannapowitt Parkway, 
South of Lowell Street 

 Northbound Southbound Northbound Southbound 

Mean Travel Speed (mph) 
 

27 
 

25 
 

23 
 

24 
 
85th Percentile Speed (mph) 

 
31 

 
29 

 
27 

 
28 

 
Posted Speed Limit (mph) 

 
Not Posted 

 
Not Posted 

 
Not Posted 

 
Not Posted 

    
mph = miles per hour. 

 
 
As can be seen in Table 3, the mean (average) vehicle travel speed along Quannapowitt Parkway 
north of North Avenue was found to be approximately 27 miles per hour (mph) in the northbound 
direction and 25 mph in the southbound direction.  The measured 85th percentile vehicle travel 
speed, or the speed at which 85 percent of the observed vehicles traveled at or below, was found to 
be approximately 31 mph in the northbound and 29 mph in the southbound direction.  The 85th 
percentile speed is used as the basis of engineering design and in the evaluation of sight distances 
and is often used in establishing posted speed limits.   
 
The mean vehicle travel speed along Quannapowitt Parkway south of Lowell Street was found to 
be approximately 23 mph in the northbound direction and 24 mph in the southbound direction.  The 
measured 85th percentile vehicle travel speed was found to be approximately 27 mph in the north-
bound and 28 mph in the southbound direction.   
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FUTURE CONDITIONS 

Traffic volumes in the study area were projected to the year 2028, which reflects a seven-year 
planning horizon consistent with MassDOT’s Transportation Impact Assessment (TIA) Guidelines.  
Independent of the Project, traffic volumes on the roadway network in the year 2028 under No-
Build conditions include all existing traffic and new traffic resulting from background traffic 
growth.  Anticipated Project-generated traffic volumes superimposed upon this 2028 No-Build traf-
fic network reflect the 2028 Build conditions with the Project. 
 
 
FUTURE TRAFFIC GROWTH 
 
Future traffic growth is a function of the expected land development in the immediate area and the 
surrounding region.  Several methods can be used to estimate this growth.  A procedure frequently 
employed estimates an annual percentage increase in traffic growth and applies that percentage to 
all traffic volumes under study.  The drawback to such a procedure is that some turning volumes 
may actually grow at either a higher or a lower rate at particular intersections.   
 
An alternative procedure identifies the location and type of planned development, estimates the 
traffic to be generated, and assigns it to the area roadway network.  This procedure produces a more 
realistic estimate of growth for local traffic.  However, the drawback of this procedure is that the 
potential growth in population and development external to the study area would not be accounted 
for in the traffic projections. 
 
To provide a conservative analysis framework, both procedures were used, the salient components 
of which are described below. 
 
 
GENERAL BACKGROUND TRAFFIC GROWTH 
 
Traffic-volume data compiled by MassDOT from permanent count station located along I-95 was 
reviewed.  This data provides the most recent data and indicates a growth rate of 0.91 percent over 
the past several years.  In order to provide a prudent planning condition for the Project, a slightly 
higher 1.0 percent per year compounded annual background traffic growth rate was used in order 
to account for future traffic growth and presently unforeseen development within the study area. 
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SPECIFIC DEVELOPMENT BY OTHERS 
 
The Town of Wakefield was contacted in order to determine if there were any projects planned 
within the study area that would have a significant impact on future traffic volumes along 
Quannapowitt parkway and within the Project study area.  Based on this discussion, no develop-
ments were identified at this time that are expected to result in an increase in traffic within the study 
area beyond the general background traffic growth rate (discussion follows). 
 
 
ROADWAY IMPROVEMENT PROJECTS 
 
The Town of Wakefield was contacted in order to determine if there were any planned roadway 
improvement projects expected to be completed within the study area.  Based on these discussions, 
no improvements are planned beyond routine maintenance activities. 
 
 
NO-BUILD TRAFFIC VOLUMES 
 
The 2028 No-Build peak-hour traffic-volume networks were developed by applying the 1.0 percent 
per year compounded annual background traffic growth rate and addition of the traffic volumes 
associated with the full occupancy of the 28,782 sf data center and 195,285 sf office space to the 
2021 baseline condition peak-hour traffic volumes.  The resulting 2028 No-Build weekday morn-
ing and weekday evening peak-hour traffic-volume networks are shown on Figures 5 and 6.   
 
 
PROJECT-GENERATED TRAFFIC  
 
As proposed, the Project will entail the construction of a mixed-use development that will contain 
485 multifamily residential units, and a 1,100± sf restaurant.  In order to develop the traffic char-
acteristics of the Project, trip-generation statistics published by the Institute of Transportation 
Engineers (ITE)5 for similar land uses as those proposed were used.  ITE Land Use Codes (LUCs) 
221, Multifamily Housing (Mid-Rise); and 932, High Turn-Over (Sit-Down) Restaurant; were used 
to establish the base traffic characteristics of the Project. 
 
Transit Use 
 
Given the availability of public transportation services to the Project site (MBTA fixed-route bus 
service along North Avenue and Lowell Street, and commuter rail service) and the interconnected 
network of sidewalks, it is expected that a portion of the residents of the Project will use public 
transportation services, thereby reducing the volume of traffic that may be associated with the 
Project.  In order to determine the proportion of residents of the Project that may use public trans-
portation as their primary mode of transportation, travel mode data obtained from the 2014-2018 
American Community Survey (ACS) for the Town of Wakefield was reviewed.  Based on a review 
of this data, the following commuting modes were identified for workers age 16 or older that reside 
within the Town: 
 

• Single-occupant vehicle:  78.3 percent 
• Car/vanpool/taxi:  5.7 percent 
• Public transportation:  8.1 percent 

 
5Ibid 1. 
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• Walk:  2.2 percent 
• Bicycle/other means:  1.7 percent 
• Worked at home:  3.9 percent 

 
According to the ACS, approximately 22 percent of workers that reside in the Census Tract reported 
that they used an alternative mode of transportation to single-occupancy vehicles (SOVs) to travel 
to/from work, with approximately 6.0 percent participating in a car or vanpool, 8.0 percent using 
public transportation, 4.0 percent walking/bicycling, and approximately 4 percent indicating that 
they work from home.  That being said, in order to provide conservative (high) traffic volumes 
from which to assess the potential impact of the Project on the transportation infrastructure, a 
reduction to the ITE base trip-generation calculations was not applied to account for transit use or 
the use of alternative modes of transportation to SOVs. 
 
A summary of the expected vehicle trip generation for the Project is Summarized in Table 4. 
 
 

Table 4 
TRIP-GENERATION SUMMARY 
 

  
Proposed 

Residential/Retail Space 
 
 

Time Period/Direction 

 
Restaurant 
(1,100 sf)a 

Multifamily 

Housing 

(485 Units)b 

 
Total 
Trips 

 
Average Weekday Daily: 

 Entering 
 Exiting 
 Total 

 
 

62 
  62 
124 

 

 

1,321 

1,321 

2,642 

 
 

1,383 
1,383 
2,766 

 
Weekday Morning Peak Hour: 

 Entering 
 Exiting 
 Total 

 
 

6 
  5 
11 

 

 

45 

130 

175 

 
 

51 
135 
186 

 
Weekday Evening Peak Hour: 

 Entering 
 Exiting 
 Total 
 

 
 

7 
4 

11 
 

 

 

130 

  83 

213 

 
 

137 
  87 
224 

aBased on ITE LUC 932, High-Turnover (Sit-Down) Restaurant. 
bBased on ITE LUC 221, Multifamily Housing (Mid-Rise). 

 
 
Table 5 and Table 6 compare the traffic characteristics of the Project to those of the existing uses 
and the 2019 program approved by the Town (general office and R&D space) that operated within 
the Project site. 
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Table 5 
TRAFFIC-VOLUME COMPARISON - EXISTING AND PROPOSED TRIPS 
 

  
 

Existing Vehicle Trips 
(A) 

 
Proposed 

Vehicle Trips 
(B) 

 

 General 
Office 

(195,285 sf)a 

 
Data Center 
(28,782 sf)b 

 
 

Total 

 
 

Total Trips 

(B-A) 
Increase/ 
Decrease 

 
Average Weekday Daily 

 
2,032 

 
28 

 
2,060 

 
2,766 

 
+706 

 
Weekday Morning Peak Hour: 

 Entering 
 Exiting 
 Total 

 
 

181 
  29 
210 

 
 

2 
1 
3 

 
 

183 
  30 
213 

 
 

51 
135 
186 

 
 

-132 
+105 

-27 
 
Weekday Evening Peak Hour: 

 Entering 
 Exiting 
 Total 
 

 
 

34 
181 
215 

 
 

1 
2 
3 

 
 

35 
183 
218 

 
 

137 
  87 
224 

 
 

+102 
  -96 

+6 

aBased on ITE LUC 710, General Office Building, 195,285 sf. 
bBased on ITE LUC 160, Data Center, 28,782 sf. 
 
 
Table 6 
TRAFFIC-VOLUME COMPARISON – 
2019 APPROVED PROGRAM AND PROPOSED TRIPS 
 

  
 

2019 Approved Program 
(A) 

 
Proposed 

Vehicle Trips 
(B) 

 

 General 
Office 

(82,250 sf)a 

 
R&D 

(141,817 sf)b 

 
 

Total 

 
 

Total Trips 

(B-A) 
Increase/ 
Decrease 

 
Average Weekday Daily 

 
878 

 
1,596 

 
2,474 

 
2,766 

 
+292 

 
Weekday Morning Peak Hour: 

 Entering 
 Exiting 
 Total 

 
 

89 
  15 
104 

 
 

144 
  29 
173 

 
 

233 
  44 
277 

 
 

51 
135 
186 

 
 

-182 
+91 
-91 

 
Weekday Evening Peak Hour: 

 Entering 
 Exiting 
 Total 
 

 
 

15 
80 
95 

 
 

25 
132 
157 

 
 

40 
212 
252 

 
 

137 
  87 
224 

 
 

+97 
-125 
-28 

aBased on ITE LUC 710, General Office Building, 82,250 sf. 
bBased on ITE LUC 760, Research & Development, 141,817 sf. 
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Project-Generated Traffic-Volume Summary 
 
As can be seen in Table 4, the Project is expected to generate approximately 2,766 vehicle trips on 
an average weekday (two-way volume, 24-hour volume), with 186 vehicle trips (51 vehicles enter-
ing and 135 exiting) expected during the weekday morning peak hour, and 224 vehicle trips (137 
vehicles entering and 87 exiting) expected during the weekday evening peak hour. 
 
In comparison to the existing 28,782 sf data center and 195,285 sf office space at the Project site, 
it can be seen in Table 5 that the proposed Project is expected to generate 706 additional new 
vehicle trips on an average weekday, with 27 fewer vehicle trips expected during the weekday 
morning peak hour, and 6 additional vehicle trips expected during the weekday evening peak hour. 
 
In comparison to the 2019 approved program for 82,250 sf office space and 141,817 sf R&D space 
at the Project site, it can be seen in Table 6 that the proposed Project is expected to generate 292 
additional new vehicle trips on an average weekday, with 91 fewer vehicle trips expected during 
the weekday morning peak hour, and 28 fewer vehicle trips expected during the weekday evening 
peak hour. 
 
 
TRAFFIC COMPARISON BETWEEN RESIDENTIAL AND OFFICE USE  
 
Residential and office building developments generate different traffic characteristics, traffic 
volume and trip patterns.  Based on ITE data for office and residential developments, office build-
ings generate a higher magnitude of daily traffic during peak periods than residential developments.  
The data indicates approximately 10 percent of daily office traffic is generated during the weekday 
morning peak hour and 12 percent during the weekday evening peak hour.  In comparison to an 
office building, residential developments have lower percent of daily traffic during peak periods 
(approximately 7 percent during the weekday morning and 10 percent during weekday evening 
peak hour) and traffic is more distributed throughout the day.  This makes the trips associated with 
the residential developments less noticeable than those of commercial developments. 
 
 
TRIP DISTRIBUTION AND ASSIGNMENT 
 
The directional distribution of generated trips to and from the Project site was determined based on 
a review of Journey-to-Work data obtained from the U.S. Census for persons residing in the 
Town of Wakefield and then refined based on existing traffic patterns within the study area during 
the commuter peak periods.  This methodology is consistent with the residential and commercial 
nature of the Project and commuter traffic patterns during the peak hours.  The anticipated distri-
bution is shown in Table 7. 
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Table 7 
TRIP-DISTRIBUTION SUMMARY 
 

 
Route (To/From) 

 
Trip Distribution 

 
I-95, from West 

 
40% 

I-95, from East 25% 
North Avenue, north of Quannapowitt Parkway 5% 
North Avenue, south of Quannapowitt Parkway 20% 
Lowell Street, east of Main Street 5% 
Main Street, south of Lowell Street   5% 
 
TOTAL 
 

 
100% 

 
 
The general trip distribution for the Project is graphically depicted on Figure 7.  The additional 
traffic expected to be generated by the Project was assigned on the study area roadway network as 
shown on Figures 8 and 9. 
 
 
FUTURE TRAFFIC VOLUMES - BUILD CONDITION 
 
The 2028 Build condition traffic volumes were developed by: i) removing the trips generated by 
the existing buildings (data center and office space) from the 2028 No-Build condition traffic vol-
umes; and ii) adding the traffic expected to be generated by the Project.  The 2028 Build weekday 
morning, and evening peak-hour traffic volumes are graphically depicted on Figures 10 and 11. 
 
A summary of peak-hour projected traffic-volume increases external to the study area that is the 
subject of this assessment is shown in Table 8.  These volumes are based on the expected increases 
from the Project.   
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Table 8 
PEAK-HOUR TRAFFIC-VOLUME INCREASES 
 

Intersection/Peak Hour 
2028 

No-Build 
2028 
Build 

 
Volume 
Increase 

(decrease) 

 
Percent 
Increase 

(decrease) 
 
Lowell Street, east of Main Street: 

 Weekday Morning 
 Weekday Evening 

 
 

881 
875 

 
 

868 
865 

 
 

(13) 
(10) 

 
 

(1.5) 
(1.1) 

 
Main Street, south of Lowell Street: 

Weekday Morning 
Weekday Evening 

 
 

778 
1,120 

 
 

767 
1,109 

 
 

(11) 
(11) 

 
 

(1.4) 
-(1.0)  

 
Lowell Street, west of Quannapowitt Parkway: 

 Weekday Morning 
 Weekday Evening 

 
 

1,428 
1,630 

 
 

1,432 
1,642 

 
 

4 
12 

 
 

0.3  
0.7 

 
North Avenue, east of Quannapowitt Parkway: 

 Weekday Morning 
 Weekday Evening 

 
 

1,450 
1,692 

 
 

1,458 
1,704 

 
 

8 
12 

 
 

0.6 
0.7 

 

North Avenue, west of I-95 Ramps: 

 Weekday Morning 
 Weekday Evening 
 

 
 

1,994 
2,285 

 
 

1,943 
2,232 

 
 

(51) 
(53) 

 
 

(2.6) 
(2.3) 

 
 
As shown in Table 8, Project-related traffic-volume increases within of the study area relative to 
2028 No-Build conditions are anticipated to range from -2.6 to 0.7 percent during the peak periods, 
with vehicle increases shown to range from -53 to 12 vehicles.  When distributed over the peak 
hour, the predicted traffic-volume increases would not result in a significant impact (increase) 
on motorist delays or vehicle queuing within of the immediate study area that is the subject of 
this assessment. 
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TRAFFIC OPERATIONS ANALYSIS 

Measuring existing and future traffic volumes quantifies traffic flow within the study area.  To 
assess quality of flow, roadway capacity and vehicle queue analyses were conducted under Exist-
ing, No-Build, and Build traffic-volume conditions.  Capacity analyses provide an indication of 
how well the roadway facilities serve the traffic demands placed upon them, with vehicle queue 
analyses providing a secondary measure of the operational characteristics of an intersection or sec-
tion of roadway under study. 
 
 
METHODOLOGY 
 
Levels of Service 
 
A primary result of capacity analyses is the assignment of level-of-service to traffic facilities under 
various traffic-flow conditions.6  The concept of level-of-service is defined as a qualitative measure 
describing operational conditions within a traffic stream and their perception by motorists and/or 
passengers.  A level-of-service definition provides an index to quality of traffic flow in terms of 
such factors as speed, travel time, freedom to maneuver, traffic interruptions, comfort, convenience, 
and safety. 
 
Six levels of service are defined for each type of facility.  They are given letter designations from 
A to F, with level-of-service (LOS) A representing the best operating conditions and LOS F repre-
senting congested or constrained operating conditions. 
 
Since the level-of-service of a traffic facility is a function of the traffic flows placed upon it, such 
a facility may operate at a wide range of levels of service, depending on the time of day, day of 
week, or period of year. 

 
6The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity Manual; 
Transportation Research Board; Washington, DC; 2010. 
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Signalized Intersections 
 
The six levels of service for signalized intersections may be described as follows: 
 

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

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

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

• LOS D describes operations with control delay in the range where the influence of conges-
tion becomes more noticeable.  Many vehicles stop, and individual cycle failures are 
noticeable. 

• LOS E describes operations with high control delay values.  Individual cycle failures is 
frequent occurrences. 

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

Levels of service for signalized intersections were calculated using the Percentile Delay Method 
implemented as a part of the Synchro™ 10 software as required by MassDOT.  The Percentile 
Delay Method assesses the effects of signal type, timing, phasing, and progression; vehicle mix; 
and geometrics on “percentile” delay.  Level-of-service designations are based on the criterion of 
percentile delay per vehicle and is a measure of: i) driver discomfort; ii) motorist frustration; and 
iii) fuel consumption; and includes a uniform delay based on percentile volumes using a Poisson 
arrival pattern, an initial queue move-up time, and a queue interaction delay that accounts for delays 
resulting from queues extending from adjacent intersections.  Table 9 summarizes the relationship 
between level-of-service and percentile delay and uses the same numerical delay thresholds as the 
2000 Highway Capacity Manual7 method.  The tabulated percentile delay criterion may be applied 
in assigning level-of-service designations to individual lane groups, to individual intersection 
approaches, or to entire intersections. 
 
 

 
7Highway Capacity Manual; Transportation Research Board; Washington, DC; 2000. 
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Table 9 
LEVEL-OF-SERVICE CRITERIA 
FOR SIGNALIZED INTERSECTIONS 
 

 
 

Level of Service 

 
Percentile Delay  

Per Vehicle (Seconds) 
 

A 
B 
C 
D 
E 
F 
 

 
<10.0 

10.1 to 20.0 
20.1 to 35.0 
35.1 to 55.0 
55.1 to 80.0 

>80.0 
 

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

• LOS A represents a condition with little or no control delay to minor street traffic. 

• LOS B represents a condition with short control delays to minor street traffic. 

• LOS C represents a condition with average control delays to minor street traffic. 

• LOS D represents a condition with long control delays to minor street traffic. 

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

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

The levels of service of unsignalized intersections are determined by application of a procedure 
described in the 2010 Highway Capacity Manual.8  Level of service is measured in terms of average 
control delay.  Mathematically, control delay is a function of the capacity and degree of saturation 
of the lane group and/or approach under study and is a quantification of motorist delay associated 
with traffic control devices such as traffic signals and STOP signs.  Control delay includes the 
effects of initial deceleration delay approaching a STOP sign, stopped delay, queue move-up time, 
and final acceleration delay from a stopped condition.  Definitions for level of service at unsignal-
ized intersections are also given in the HCM.  Table 10 summarizes the relationship between level 
of service and average control delay for two-way stop controlled and all-way stop controlled inter-
sections.   
 
 

 
8Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010. 
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Table 10 
LEVEL-OF-SERVICE CRITERIA FOR 
UNSIGNALIZED INTERSECTIONSa 
 

 
Level-of-Service by Volume-to-Capacity Ratio Average Control Delay 

(Seconds Per Vehicle) v/c ≤ 1.0 v/c > 1.0 
 

A 
B 
C 
D 
E 
F 
 

 
F 
F 
F 
F 
F 
F 

 
≤10.0 

10.1 to 15.0 
15.1 to 25.0  
25.1 to 35.0 
35.1 to 50.0 

>50.0 

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

 
 
Weave Analysis 
 
The analysis of weaving operations within rotary section of the study area is based on procedure 
presented in the Highway Capacity Manual for weaving in freeway facility.  A weaving movement 
is defined as the interaction between the crossing of two or more traffic streams traveling in the 
same direction without the aid of traffic control devices.  The measure of effectiveness to determine 
the level of service is based on many parameters, including density and the speed of both the weav-
ing and no-weaving vehicles.  Table 11 summarizes the relationship between level of service based 
on ranges of density. 
 
 

Table 11 
LEVEL-OF-SERVICE CRITERIA FOR WEAVE SEGMENT 
 

 
 

Level of Service 

 
Freeway Facility Density  

(pc/mi/ln) 
 

A 
B 
C 
D 
E 
F 
 

 
<11.0 

11.0 to 18.0 
18.0 to 26.0 
26.0 to 35.0 
35.0 to 45.0 

>45.0 
 

 
 



G:\8542 Wakefield, MA\Report\TIA 0421.docx 26 

ANALYSIS RESULTS 
 
Level-of-service and vehicle queue analyses were conducted for 2021 Existing, 2028 No-Build, 
and 2028 Build conditions for the intersections within the study area.  The results of the intersection 
capacity and vehicle queue analyses are summarized in Table 12 and Table 13 with the detailed 
analysis results presented in the Appendix.  The following is a summary of the level-of-service and 
delay analyses for the intersections within the study area. 
 
Signalized Intersection Analysis Results 
 
Project-related impacts at the signalized study area intersections are shown on Table 12 and are 
defined as follows: 
 
Quannapowitt Parkway at North Avenue and Private Driveway.  Under all conditions, all the 
movements at this signalized intersection were shown to operate at LOS B or better during the 
weekday morning and evening peak hours with reduction in average control delay as a result of 
changes in the Project component in the future conditions. 
 
North Avenue and I-95 Southbound Off-Ramp.  Under all conditions, the overall operations at 
this signalized intersection were shown to operate at LOS A during the weekday morning and even-
ing peak hours with negligible vehicle queuing expected over No-Build conditions. 
 
North Avenue and I-95 Northbound Off-Ramp.  Under 2021 Existing conditions, the intersection 
was shown to operate at LOS A during peak hours.  Under 2028 No-Build, the overall levels of 
service were shown to operate at LOS A during weekday morning peak hour and LOS B during 
weekday evening peak hour as result of traffic volume increases independent of the Project.  No 
changes over No-Build condition were predicted for any movements with reduction in average 
control delay as a result of changes in the Project component in the future conditions. 
 
Unsignalized Intersection Analysis Results 
 
Project-related impacts at the unsignalized study area intersections are shown in Table 13 and are 
defined as follows: 
 
Quannapowitt Parkway at Private Driveway.  All movements at this intersection were shown to 
operate at LOS B or better under all analysis conditions, with no change in level of service or 
vehicle queuing for any movement predicted to occur as a result of the Project. 
 
Quannapowitt Parkway at Lowell Street.  Under Existing conditions, the critical movements (left-
turn/right-turn movements from Quannapowitt parkway) are predicted to operate at LOS E during 
the weekday morning peak hour and at LOS F during weekday evening peak hour.  Under No-
Build conditions, the critical movements are predicted to degrade to LOS F during the weekday 
morning peak hour and continue to operate at LOS F during weekday evening peak hour.  Under 
Build conditions, the critical movements were shown to continue operate at LOS F during the 
weekday morning and evening peak hours. 
 
Main Street at Lowell Street.  Under all conditions, the critical movements (left-turn movements 
from Main Street) were shown to operate at LOS F.  The vehicle queuing was shown to decrease 
or remain unchanged over No-Build conditions as a result of traffic-volume removal associated 
with the occupancy of the exiting uses. 
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Table 12 
SIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
 

 
 

2021 Existing 2028 No-Build 2028 Build 
Signalized Intersection/  

Peak Hour/Critical Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queue d 

Ave/95th 
 

V/Ca 
 

Delay LOS 
Queue 

Ave/95th  
 

V/C 
 

Delay 
 

LOS 
Queue 

Ave/95th  
 
Quannapowitt Parkway at North Avenue and 
Private Driveway 
 Weekday Morning: 

  North Avenue EB LT/TH/RT 
  North Avenue WB LT/TH/RT 
  Private Driveway NB LT/TH 
  Private Driveway NB RT 
  Quannapowitt Parkway SB LT/TH 
  Quannapowitt Parkway SB RT 
  Overall  
 Weekday Evening: 

  North Avenue EB LT/TH/RT 
  North Avenue WB LT/TH/RT 
  Private Driveway NB LT/TH 
  Private Driveway NB RT 
  Quannapowitt Parkway SB LT/TH 
  Quannapowitt Parkway SB RT 
  Overall  

 
 
 
 

0.71 
0.47 
0.06 
0.01 
0.14 
0.12 

-- 
 

0.50 
0.65 
0.16 
0.04 
0.20 
0.30 

-- 

 
 
 
 

10.3 
12.4 
20.8 
0.0 

21.1 
4.6 

11.2 
 

7.30 
16.0 
21.0 
0.1 

21.6 
9.20 
12.1 

 
 
 
 

B 
B 
C 
A 
C 
A 
B 
 

A 
B 
C 
A 
C 
A 
B 

 
 
 
 

4/4 
4/5 
0/1 
0/0 
0/1 
0/0 

-- 
 

3/4 
5/7 
1/2 
0/0 
1/2 
1/2 

-- 

 
 
 
 

0.81 
0.42 
0.08 
0.01 
0.22 
0.19 

-- 
 

0.60 
0.69 
0.15 
0.04 
0.33 
0.50 

-- 

 
 
 
 

12.7 
9.8 

28.6 
0.0 

30.2 
5.7 

11.9 
 

8.9 
18.5 
23.6 
0.1 

26.1 
14.8 
14.8 

 
 
 
 

B 
A 
C 
A 
C 
A 
B 
 

A 
B 
C 
A 
C 
B 
B 

 
 
 
 

4/5 
4/5 
0/1 
0/0 
1/2 
0/1 

-- 
 

4/5 
7/10 

1/2 
0/0 
2/3 
3/4 

-- 

 
 
 
 

0.75 
0.47 
0.07 
0.01 
0.32 
0.28 

-- 
 

0.70 
0.67 
0.15 
0.04 
0.28 
0.42 

-- 

 
 
 
 

10.6 
11.6 
26.7 
0.0 

29.6 
6.7 

11.6 
 

10.6 
17.1 
24.8 
0.1 

26.6 
14.7 
14.7 

 
 
 
 

B 
B 
C 
A 
C 
A 
B 
 

B 
B 
C 
A 
C 
B 
B 

 
 
 
 

4/5 
4/5 
0/1 
0/0 
1/3 
0/1 

-- 
 

4/5 
7/9 
1/2 
0/0 
1/3 
2/4 

-- 
 
North Avenue and I-95 SB Off-Ramp 
 Weekday Morning: 

  North Avenue EB TH 
  North Avenue EB RT 
  North Avenue WB TH/LT 
  I-95 SB Off-ramp SB LT 
  I-95 SB Off-ramp SB RT 
  Overall  
 Weekday Evening: 

  North Avenue EB TH 
  North Avenue EB RT 
  North Avenue WB TH/LT 
  I-95 SB Off-ramp SB LT 
  I-95 SB Off-ramp SB RT 
  Overall  
 

 
 
 

0.24 
0.08 
0.49 
0.38 
0.39 

-- 
 

0.35 
0.16 
0.86 
0.23 
0.22 

-- 

 
 
 

5.3 
0.1 
7.3 

16.6 
0.6 
5.3 

 
4.4 
0.2 
8.5 

22.8 
0.3 
5.6 

 
 
 

A 
A 
A 
B 
A 
A 
 

A 
A 
A 
C 
A 
A 

 
 
 

1/3 
0/0 
2/4 
2/4 
0/0 

-- 
 

2/4 
0/0 
3/7 
1/3 
0/0 

-- 
 

 
 
 

0.27 
0.08 
0.53 
0.44 
0.42 

-- 
 

0.37 
0.17 
1.06 
0.26 
0.24 

-- 

 
 
 

5.2 
0.1 
7.6 

20.3 
0.7 
5.8 

 
4.4 
0.2 

12.0 
25.3 
0.3 
7.0 

 
 
 

A 
A 
A 
C 
A 
A 
 

A 
A 
B 
C 
A 
A 

 
 
 

2/3 
0/0 
2/5 
2/5 
0/0 

-- 
 

3/5 
0/0 

5/12 
2/3 
0/0 

-- 
 

 
 
 

0.29 
0.08 
0.7 

0.50 
0.42 

-- 
 

0.37 
0.17 
1.09 
0.26 
0.24 

-- 

 
 
 

5.5 
0.1 
9.8 

23.3 
0.7 
6.9 

 
4.5 
0.2 

11.2 
24.5 
0.3 
5.6 

 
 
 

A 
A 
A 
C 
A 
A 
 

A 
A 
B 
C 
A 
A 

 
 
 

1/3 
0/0 
3/6 
2/6 
0/0 

-- 
 

3/5 
0/0 

5/10 
2/3 
0/0 

-- 
 

See notes at end of table. 
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Table 12 (Continued) 
SIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
 

 
 

2021 Existing 2028 No-Build 2028 Build 
Signalized Intersection/  

Peak Hour/Critical Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queue d 

Ave/95th 
 

V/Ca 
 

Delay LOS 
Queue 

Ave/95th  
 

V/C 
 

Delay 
 

LOS 
Queue 

Ave/95th  
 
North Avenue and I-95 NB Off-Ramp 
 Weekday Morning: 

  North Avenue EB TH/LT 
  North Avenue WB TH 
  North Avenue WB RT 
  I-95 NB Off-ramp NB LT 
 I-95 SB Off-ramp NB RT 
 Overall  
 Weekday Evening: 

  North Avenue EB TH/LT 
  North Avenue WB TH 
  North Avenue WB RT 
  I-95 NB Off-ramp NB LT 
 I-95 SB Off-ramp NB RT 
 Overall  
 

 
 
 

0.58 
0.30 
0.07 
0.28 
0.53 

-- 
 
 

1.08 
0.37 
0.13 
0.22 
0.41 

-- 

 
 
 

8.5 
5.8 
0.1 

15.7 
6.6 
7.8 

 
 

13.1 
4.5 
0.1 

22.6 
7.0 
8.9 

 
 
 

A 
A 
A 
B 
A 
A 
 
 

B 
A 
A 
C 
A 
A 

 
 
 

2/4 
1/3 
0/0 
1/2 
0/2 

-- 
 
 

4/8 
2/3 
0/0 
1/2 
0/2 

-- 
 

 
 
 

0.64 
0.31 
0.07 
0.31 
0.67 

-- 
 
 

1.38 
0.43 
0.13 
0.25 
0.44 

-- 

 
 
 

9.5 
5.8 
0.1 

19.4 
13.9 
9.9 

 
 

19.3 
5.0 
0.2 

23.6 
7.1 

11.5 

 
 
 

A 
A 
A 
B 
B 
A 
 
 

B 
A 
A 
C 
A 
B 

 
 
 

3/5 
2/3 
0/0 
1/3 
1/6 

-- 
 
 

5/11 
3/4 
0/0 
1/2 
0/2 

-- 
 

 
 
 

0.63 
0.33 
0.07 
0.31 
0.63 

-- 
 
 

1.30 
0.41 
0.13 
0.24 
0.49 

-- 

 
 
 

9.2 
5.8 
0.1 

18.8 
11.0 
9.1 

 
 

18.2 
4.8 
0.2 

23.5 
7.1 

11.0 

 
 
 

A 
A 
A 
B 
B 
A 
 
 

B 
A 
A 
C 
A 
B 

 
 
 

3/5 
2/3 
0/0 
1/3 
1/5 

-- 
 
 

5/11 
2/4 
0/0 
1/2 
0/2 

-- 
 

aVolume-to-capacity ratio  
bDelay in seconds per vehicle. 
cLevel of service. 
dQueue length, in vehicle. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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Table 13 
UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
 

 
 2021 Existing 2028 No-Build 2028 Build 

Unsignalized Intersection/ 
Peak Hour/Critical Movement 

 
Demanda 

 
Delayb 

 
LOSc 

Queued 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 

Demand 
 

Delay 
 

LOS 
Queue 

95th 
 
Quannapowitt Parkway at Private Driveway 
 Weekday Morning: 

  Private Driveway EB LT/TH/RT 
  Quannapowitt Parkway NB LT/TH 
  Quannapowitt Parkway SB LT/TH/RT 
 Weekday Evening: 

  Private Driveway EB LT/TH/RT 
  Quannapowitt Parkway NB LT/TH 
  Quannapowitt Parkway SB LT/TH/RT 

 
 
 

7 
12 

164 
 

2 
48 
46 

 
 
 

9.7 
0.0 
0.0 

 
9.0 
0.0 
0.0 

 
 
 

A 
A 
A 
 

A 
A 
A 

 
 
 

0 
0 
0 

 
0 
0 
0 

 
 
 

7 
19 

250 
 

2 
87 
61 

 
 
 

10.4 
0.0 
0.0 

 
9.4 
0.0 
0.0 

 
 
 

B 
A 
A 
 

A 
A 
A 

 
 
 

0 
0 
0 

 
0 
0 
0 

 
 
 

7 
47 

194 
 

2 
72 
95 

 
 
 

10.3 
0.0 
0.0 

 
9.5 
0.0 
0.0 

 
 
 

B 
A 
A 
 

A 
A 
A 

 
 
 

0 
0 
0 

 
0 
0 
0 

 
Quannapowitt Parkway at Lowell Street: 
 Weekday Morning: 

  Lowell Street WB LT 
  Quannapowitt Parkway NB LT/RT 
 Weekday Evening: 

  Lowell Street WB LT 
  Quannapowitt Parkway NB LT/RT 

 
 
 

77 
18 

 
34 
48 

 
 
 

9.3 
35.9 

 
10.1 

>50.0 

 
 
 

A 
E 
 

B 
F 

 
 
 

0 
1 

 
0 
3 

 
 
 

120 
25 

 
44 
88 

 
 
 

10.0 
>50.0 

 
10.5 

>50.0 

 
 
 

A 
F 
 

B 
F 

 
 
 

0 
2 

 
0 
8 

 
 
 

88 
53 

 
51 
73 

 
 
 

9.7 
>50.0 

 
10.7 

>50.0 

 
 
 

A 
F 
 

B 
F 

 
 
 

0 
3 

 
0 
6 

 
Main Street at Lowell Street: 
 Weekday Morning: 

  Lowell Street WB LT 
  Main Street NB LT 
 Weekday Evening: 

  Lowell Street WB LT 
  Main Street NB LT 
 

 
 
 

73 
261 

 
64 

371 

 
 
 

7.8 
>50.0 

 
8.3 

>50.0 

 
 
 

A 
F 
 

A 
F 

 
 
 

0 
24 

 
0 

37 

 
 
 

79 
298 

 
70 

405 

 
 
 

7.9 
>50.0 

 
8.5 

>50.0 

 
 
 

A 
F 
 

A 
F 

 
 
 

0 
33 

 
0 

46 

 
 
 

79 
283 

 
70 

408 

 
 
 

9.7 
>50.0 

 
8.5 

>50.0 

 
 
 

A 
F 
 

B 
F 

 
 
 

0 
30 

 
1 

46 

aDemand in vehicles per hour. 
bAverage control delay per vehicle (in seconds). 
cLevel of service. 
dQueue length in vehicles. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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Weave Segment Analysis Results 
 
A weave capacity analysis was conducted for the weaving segments within the Route 129 rotary, 
I-95 ramps, and Lowell Street.  A summary of the weave capacity analysis is presented in Table 14. 
 
 

Table 14 
WEAVE CAPACITY ANALYSIS SUMMARY 
 

 
 

2021 Existing 
 

2028 No-Build  2028 Build   
Unsignalized Intersection/Peak Hour V/Ca Densityb LOSc V/C Density LOS V/C Density LOS 

 

Rotary at Lowell Street and 

I-95 NB On-Ramp: 

Weekday Morning 
Weekday Evening 

 
 
 

0.63 
0.59 

 
 
 

28.2 
28.2 

 
 
 

D 
D 

 
 
 

0.67 
0.68 

 
 
 

30.9 
33.5 

 
 
 

D 
D 

 
 
 

0.68 
0.67 

 
 
 

31.4 
33.3 

 
 
 

D 
D 

 

Rotary at I-95 NB Off-Ramp and 

Lowell Street: 

 Weekday Morning 
Weekday Evening 

 

 
 
 

0.53 
0.67 

 
 
 

25.8 
34.2 

 
 
 

C 
D 

 
 
 

0.58 
0.72 

 
 
 

32.3 
37.5 

 
 
 

D 
E 

 
 
 

0.57 
0.73 

 
 
 

28.4 
38.4 

 
 
 

D 
E  

aVolume to capacity. 
bPassenger cars per mile per lane.  
cLevel of service. 

 
 
As shown in Table 14, with exception of movements between Lowell Street and the I-95 north-
bound on-ramp during a weekday evening, the weave segments along the rotary between the I-95 
northbound off-ramp and the I-95 northbound on-ramp are expected to operate at LOS D or better 
during peak hours.  Based upon field observations, the weaving areas were noted to maintain 
acceptable levels during peak hours. 
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RECOMMENDATIONS AND CONCLUSIONS  

VAI has prepared this TIA in order to evaluate potential traffic impacts associated with the Pro-
posed mixed-use development to be located at 200 Quannapowitt Parkway in Wakefield, 
Massachusetts.  This study was prepared in accordance with the MassDOT Guidelines for Trans-

portation Impact Assessment (TIA) Guidelines; and was conducted pursuant to the standards of the 
Traffic Engineering and Transportation Planning Professions for the preparation of such reports.  
Based on the results of this study, the following can be concluded: 
 

• Based on trip-generation statistics published by ITE, in comparison to the existing data 
center and office space, the proposed Project is expected to generate 706 additional new 
vehicle trips on an average weekday, with 27 fewer vehicle trips expected during the week-
day morning peak hour, and 6 additional new vehicle trips expected during the weekday 
evening peak hour.   

• The traffic-volume changes from a 195,285 sf office space and 28,782 sf data center to a 
485-unit multifamily residential building and an 1,100 sf restaurant building would not 
result in a significant impact (increase) on motorist delays or vehicle queuing within of the 
immediate study area that is the subject of this assessment.   

• The Project represents a decrease in peak-hour vehicle trips from the most recent 
office/R&D program approved by the Town in 2019. 

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

In consideration of the above, we have concluded that the Project can be accommodated within the 
confines of the existing transportation infrastructure in a safe and efficient manner with the imple-
mentation of the following recommendations. 
 
 
RECOMMENDATIONS 
 
A detailed transportation improvement program has been developed that is designed to provide safe 
and efficient access to the Project site and address any conditions identified at off-site locations 
evaluated in conjunction with this study.  The elements of the improvement program include Pro-
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ject access, transportation system improvements, pedestrian improvements and a TDM program.  
These elements provide a comprehensive mitigation program, which not only provides transporta-
tion system improvements, but also promotes alternative healthy modes of transportation.  The 
following improvements have been recommended as a part of this evaluation and, where applica-
ble, will be completed in conjunction with the Project subject to receipt of all necessary rights, 
permits, and approvals. 
 
Project Access 
 
Access to the Project site is provided by way of existing roadway that serves 200 Quannapowitt 
Parkway property.  The following recommendations are offered with respect to Project access, 
internal circulation, and parking, many of which are already reflected on the Site Plans for the 
Project: 
 

• The Project site driveways and internal circulating drives will be a minimum of 24 feet in 
width where two-way traffic is to be conveyed, and designed to accommodate the turning 
and maneuvering requirements of the largest anticipated responding emergency vehicle as 
defined by the Wakefield Fire Department;  

• Vehicles exiting the Project site will be placed under STOP-sign control with a marked 
STOP-line provided; 

• All signs and pavement markings to be installed within the Project site will conform to the 
applicable standards of the Manual on Uniform Traffic Control Devices (MUTCD);9 

• Americans with Disabilities Act (ADA)-compliant wheelchair ramps should be provided 
at all pedestrian crossings internal to the Project site and for crossing the Project site drive-
ways; 

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

• Snow windows within the sight triangle areas of the Project site driveways and at intersec-

tions within the Project site will be promptly removed where such accumulations would 

impede sight lines; 

 
QUANNAPOWITT PARKWAY IMPROVEMENTS 
 
The following are recommended in order to upgrade and improve Quannapowitt Parkway condi-
tions in the vicinity of the Project site. 

• The existing roadway within the Project will receive a full depth reconstruction to upgrade 
the poor pavement conditions; 

• Addition of vertical granite curb and new drainage, and replacement of the streetlights; 

• Restripe the crosswalks on Quannapowitt Parkway at site driveways; and 

 
9Ibid 3. 
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• Restripe double-yellow centerline along Quannapowitt Parkway in the vicinity of the 
Project site. 

Quannapowitt Parkway at Lowell Street 
 
In order to improve safety conditions along Quannapowitt Parkway at its intersection with the 
adjacent parking lot at Lowell Street, the following is recommended to be offered by the Applicant: 
i) restripe double-yellow centerline along Quannapowitt Parkway ii) provide a crosswalk with 
pedestrian crossing signs for crossing Quannapowitt Parkway at the adjacent parking lot, iii) pro-
vide a STOP-sign control with a marked STOP-line for left-turn/right-turn movements from 
Quannapowitt Parkway to Lowell Street. 
 
North Avenue at Wolcott Street and Linda Road 
 
This signalized location with a pedestrian crosswalk is currently in need of an upgraded traffic 
signal.  The Project proponent, in coordination with Town officials, is willing to offer a fair share 
contribution towards the future traffic signal upgrade. 
 
 
TRANSPORTATION DEMAND MANAGEMENT (TDM) PLAN 
 

As is the case with many developments, a major focus of the traffic mitigation plan focuses on the 
reduction of single-occupant vehicles arriving and departing to and from the site.  This is predom-
inantly accomplished by developing a comprehensive TDM strategy.  In an effort to encourage the 

use of alternative modes of transportation to single-occupant vehicles, the following TDM 

measures will be implemented as a part of the Project: 

 
• A transportation coordinator will be designated for the Project to coordinate the elements 

of the TDM program; 

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

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

• Pedestrian accommodations will be incorporated into the Project and consist of sidewalks 
and ADA-compliant wheelchair ramps at all pedestrian crossings internal to the Project 
site that will link building entrances to the sidewalk infrastructure along Quannapowitt 
Parkway; 

• Secure bicycle parking will be provided within the Project site consisting of both exterior 
and interior (covered) bicycle parking; 

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

• Consideration should be given to installing accommodations for the charging of electric 
vehicles by residents of the Project. 
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CONCLUSIONS 
 
The proposed Project will not have a significant impact on overall operations.  With the implemen-
tation of the above recommendations, safe and efficient access will be provided to the planned 
development and the proposed development can be constructed with minimal impact to the area as 
designed. 
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AUTOMATIC TRAFFIC RECORDER COUNT DATA 
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Location  : Quannapowitt Parkway
Location  : North of North Avenue
City/State: Wakefield, MA

 
 
 

7977VOL1
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 7/27/2018 SB Hour Totals NB Hour Totals Combined Totals
Time Fri Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 7 31 3 21
12:15 1 25 0 16
12:30 0 32 2 30
12:45 0 21 8 109 1 26 6 93 14 202
01:00 1 14 1 29
01:15 0 26 1 39
01:30 0 11 0 20
01:45 0 13 1 64 0 21 2 109 3 173
02:00 0 15 0 15
02:15 1 18 0 21
02:30 0 10 0 20
02:45 0 16 1 59 0 19 0 75 1 134
03:00 0 13 0 16
03:15 0 14 1 19
03:30 0 21 0 33
03:45 0 18 0 66 0 18 1 86 1 152
04:00 0 40 0 32
04:15 1 30 1 27
04:30 0 38 0 26
04:45 0 33 1 141 2 37 3 122 4 263
05:00 1 53 1 31
05:15 1 31 2 33
05:30 2 34 2 28
05:45 0 29 4 147 2 31 7 123 11 270
06:00 1 22 2 24
06:15 4 16 1 24
06:30 3 10 5 17
06:45 8 13 16 61 17 16 25 81 41 142
07:00 7 14 10 7
07:15 12 9 16 9
07:30 10 10 23 5
07:45 16 10 45 43 24 8 73 29 118 72
08:00 14 7 25 7
08:15 15 7 33 8
08:30 20 7 47 9
08:45 25 10 74 31 37 11 142 35 216 66
09:00 13 7 34 6
09:15 15 3 36 2
09:30 17 5 38 6
09:45 12 2 57 17 30 3 138 17 195 34
10:00 19 3 26 3
10:15 15 6 27 2
10:30 12 2 20 3
10:45 15 1 61 12 18 0 91 8 152 20
11:00 17 3 30 2
11:15 13 4 18 1
11:30 10 3 17 4
11:45 22 0 62 10 19 0 84 7 146 17
Total  330 760   572 785   902 1545

Percent  30.3% 69.7%   42.2% 57.8%   36.9% 63.1%
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Location  : Quannapowitt Parkway
Location  : North of North Avenue
City/State: Wakefield, MA

 
 
 

7977VOL1
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 7/28/2018 SB Hour Totals NB Hour Totals Combined Totals
Time Sat Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 2 11 0 20
12:15 1 9 1 20
12:30 0 12 1 19
12:45 2 14 5 46 3 13 5 72 10 118
01:00 1 9 1 15
01:15 0 9 0 12
01:30 0 15 0 9
01:45 0 9 1 42 0 16 1 52 2 94
02:00 0 6 0 10
02:15 2 11 0 16
02:30 0 8 1 16
02:45 1 15 3 40 0 4 1 46 4 86
03:00 0 8 0 9
03:15 1 7 0 10
03:30 0 10 0 19
03:45 0 7 1 32 1 8 1 46 2 78
04:00 0 7 0 7
04:15 0 7 0 9
04:30 0 10 0 9
04:45 0 5 0 29 0 8 0 33 0 62
05:00 0 5 0 12
05:15 2 9 1 7
05:30 1 2 1 11
05:45 2 5 5 21 3 7 5 37 10 58
06:00 4 1 1 6
06:15 1 5 2 5
06:30 0 7 1 7
06:45 4 11 9 24 3 7 7 25 16 49
07:00 3 7 1 8
07:15 3 2 6 8
07:30 3 9 1 7
07:45 1 5 10 23 8 9 16 32 26 55
08:00 6 3 5 12
08:15 7 4 9 6
08:30 10 7 9 2
08:45 2 1 25 15 11 4 34 24 59 39
09:00 5 3 11 7
09:15 5 4 10 2
09:30 13 2 15 3
09:45 7 1 30 10 14 4 50 16 80 26
10:00 6 1 18 2
10:15 5 3 10 2
10:30 13 1 27 0
10:45 10 1 34 6 21 4 76 8 110 14
11:00 19 3 17 3
11:15 10 1 19 1
11:30 15 0 23 2
11:45 11 2 55 6 22 1 81 7 136 13
Total  178 294   277 398   455 692

Percent  37.7% 62.3%   41.0% 59.0%   39.7% 60.3%
Grand
Total

 508 1054   849 1183   1357 2237

Percent  32.5% 67.5%   41.8% 58.2%   37.8% 62.2%
  

ADT ADT 1,797 AADT 1,797
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Location  : Quannapowitt Parkway
Location  : North of North Avenue
City/State: Wakefield, MA

 
 
 

7977VOL1
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 7/23/2018 Tue Wed Thu Fri Sat Sun Week Average
Time SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB

12:00 AM * * * * * * * * 8 6 5 5 * * 6 6
01:00 * * * * * * * * 1 2 1 1 * * 1 2
02:00 * * * * * * * * 1 0 3 1 * * 2 0
03:00 * * * * * * * * 0 1 1 1 * * 0 1
04:00 * * * * * * * * 1 3 0 0 * * 0 2
05:00 * * * * * * * * 4 7 5 5 * * 4 6
06:00 * * * * * * * * 16 25 9 7 * * 12 16
07:00 * * * * * * * * 45 73 10 16 * * 28 44
08:00 * * * * * * * * 74 142 25 34 * * 50 88
09:00 * * * * * * * * 57 138 30 50 * * 44 94
10:00 * * * * * * * * 61 91 34 76 * * 48 84
11:00 * * * * * * * * 62 84 55 81 * * 58 82

12:00 PM * * * * * * * * 109 93 46 72 * * 78 82
01:00 * * * * * * * * 64 109 42 52 * * 53 80
02:00 * * * * * * * * 59 75 40 46 * * 50 60
03:00 * * * * * * * * 66 86 32 46 * * 49 66
04:00 * * * * * * * * 141 122 29 33 * * 85 78
05:00 * * * * * * * * 147 123 21 37 * * 84 80
06:00 * * * * * * * * 61 81 24 25 * * 42 53
07:00 * * * * * * * * 43 29 23 32 * * 33 30
08:00 * * * * * * * * 31 35 15 24 * * 23 30
09:00 * * * * * * * * 17 17 10 16 * * 14 16
10:00 * * * * * * * * 12 8 6 8 * * 9 8
11:00 * * * * * * * * 10 7 6 7 * * 8 7
Lane 0 0 0 0 0 0 0 0 1090 1357 472 675 0 0 781 1015

Day 0 0 0 0 2447 1147 0 1796
AM Peak - - - - - - - - 08:00 08:00 11:00 11:00 - - 11:00 09:00

Vol. - - - - - - - - 74 142 55 81 - - 58 94
PM Peak - - - - - - - - 17:00 17:00 12:00 12:00 - - 16:00 12:00

Vol. - - - - - - - - 147 123 46 72 - - 85 82
  
  

Comb.
Total

0 0 0 0 2447 1147 0 1796

  
ADT ADT 1,797 AADT 1,797
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Location  : Quannapowitt Parkway
Location  : North of North Avenue
City/State: Wakefield, MA

 
 
 

7797SPD1
 
 
 
 
 

Accurate Counts
978-664-2565

 
SB

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

07/27/18 2 0 0 0 0 1 1 2 2 0 0 0 0 0 8
01:00 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
05:00 0 0 0 0 0 1 2 0 0 0 0 1 0 0 4
06:00 0 0 0 0 0 0 1 2 5 3 4 1 0 0 16
07:00 5 0 0 0 0 1 1 10 12 10 6 0 0 0 45
08:00 9 0 0 1 0 1 3 12 16 16 11 5 0 0 74
09:00 5 0 0 0 0 3 9 17 5 10 4 2 1 1 57
10:00 5 0 0 0 0 3 4 7 17 14 9 2 0 0 61
11:00 5 0 0 1 0 2 7 11 12 16 5 2 1 0 62

12 PM 6 0 0 0 1 0 8 16 44 19 10 4 1 0 109
13:00 5 0 0 0 0 0 1 11 12 17 11 6 0 1 64
14:00 4 0 0 0 0 1 6 13 11 12 6 4 2 0 59
15:00 7 0 0 0 0 1 1 13 19 13 7 2 3 0 66
16:00 7 0 0 1 1 2 10 37 31 33 12 5 2 0 141
17:00 6 0 0 0 1 2 18 34 49 21 12 3 1 0 147
18:00 4 0 0 0 0 1 10 12 19 10 5 0 0 0 61
19:00 1 0 0 0 1 1 4 10 11 8 6 1 0 0 43
20:00 1 0 0 0 0 2 2 9 9 5 3 0 0 0 31
21:00 1 0 0 0 1 1 1 8 3 1 1 0 0 0 17
22:00 1 0 0 0 0 0 1 2 2 4 1 0 1 0 12
23:00 0 0 0 0 0 0 1 1 2 4 1 1 0 0 10
Total 74 0 0 3 5 23 91 227 283 217 114 39 12 2 1090

 
Daily 15th Percentile : 19 MPH

50th Percentile : 25 MPH
85th Percentile : 30 MPH
95th Percentile : 32 MPH

  
Mean Speed(Average) : 25 MPH
10  MPH Pace Speed : 22-31  MPH

Number in Pace : 765
Percent in Pace : 70.2%

Number of Vehicles > 25  MPH : 573
Percent of Vehicles > 25  MPH : 52.5%
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Location  : Quannapowitt Parkway
Location  : North of North Avenue
City/State: Wakefield, MA

 
 
 

7797SPD1
 
 
 
 
 

Accurate Counts
978-664-2565

 
SB

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

07/28/18 0 0 0 0 1 0 0 0 3 0 1 0 0 0 5
01:00 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
02:00 0 0 0 0 0 0 0 0 1 1 1 0 0 0 3
03:00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 1 1 1 0 1 1 0 0 5
06:00 0 0 0 0 0 0 0 1 2 4 1 1 0 0 9
07:00 1 0 0 0 1 0 3 2 1 1 1 0 0 0 10
08:00 3 0 0 0 0 1 2 4 6 7 2 0 0 0 25
09:00 1 0 0 0 0 0 0 6 6 13 4 0 0 0 30
10:00 0 0 0 0 1 2 3 5 8 10 3 2 0 0 34
11:00 6 0 0 0 1 2 3 13 17 7 4 2 0 0 55

12 PM 2 0 0 0 0 1 7 6 13 9 6 2 0 0 46
13:00 2 0 0 1 0 0 4 7 9 13 4 1 1 0 42
14:00 0 0 0 0 0 1 2 4 16 11 4 1 1 0 40
15:00 1 0 0 0 0 0 0 8 6 8 7 1 1 0 32
16:00 1 0 0 0 1 0 0 5 12 8 1 1 0 0 29
17:00 1 0 0 0 0 0 4 1 4 5 5 1 0 0 21
18:00 2 0 0 1 0 2 0 6 6 7 0 0 0 0 24
19:00 2 0 0 2 0 2 2 6 3 3 2 1 0 0 23
20:00 1 0 0 0 0 0 0 3 5 4 1 0 0 1 15
21:00 0 0 0 0 0 0 0 3 3 2 1 0 1 0 10
22:00 0 0 0 0 0 0 0 2 3 1 0 0 0 0 6
23:00 1 0 0 0 1 0 0 1 3 0 0 0 0 0 6
Total 24 0 0 4 6 11 32 84 128 114 49 15 4 1 472

 
Daily 15th Percentile : 20 MPH

50th Percentile : 25 MPH
85th Percentile : 29 MPH
95th Percentile : 32 MPH

  
Mean Speed(Average) : 25 MPH
10  MPH Pace Speed : 22-31  MPH

Number in Pace : 342
Percent in Pace : 72.5%

Number of Vehicles > 25  MPH : 268
Percent of Vehicles > 25  MPH : 56.9%

  
Grand

Total
98 0 0 7 11 34 123 311 411 331 163 54 16 3 1562

  
Overall 15th Percentile : 20 MPH

50th Percentile : 25 MPH
85th Percentile : 29 MPH
95th Percentile : 32 MPH

  
Mean Speed(Average) : 25 MPH
10  MPH Pace Speed : 22-31  MPH

Number in Pace : 1107
Percent in Pace : 70.9%

Number of Vehicles > 25  MPH : 841
Percent of Vehicles > 25  MPH : 53.8%
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Location  : Quannapowitt Parkway
Location  : North of North Avenue
City/State: Wakefield, MA

 
 
 

7797SPD1
 
 
 
 
 

Accurate Counts
978-664-2565

 
NB

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

07/27/18 0 0 0 0 1 1 1 1 1 1 0 0 0 0 6
01:00 0 0 0 0 0 0 0 1 0 0 1 0 0 0 2
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
04:00 0 0 0 0 0 0 0 0 1 0 2 0 0 0 3
05:00 0 0 0 0 0 0 0 1 2 1 0 1 1 1 7
06:00 0 0 0 0 0 0 1 2 13 5 2 2 0 0 25
07:00 2 0 0 0 0 1 3 16 25 14 6 3 3 0 73
08:00 4 0 0 2 1 2 7 21 46 27 22 10 0 0 142
09:00 1 0 0 0 0 2 11 17 46 36 21 3 1 0 138
10:00 3 1 0 1 2 2 3 9 28 28 12 2 0 0 91
11:00 4 0 0 0 2 4 9 9 19 22 8 5 0 2 84

12 PM 3 0 0 0 0 2 2 8 22 28 13 11 3 1 93
13:00 1 0 0 0 0 0 1 11 31 36 14 12 3 0 109
14:00 1 1 0 0 0 2 0 7 23 15 14 10 1 1 75
15:00 2 0 0 0 2 2 0 6 20 23 11 9 7 4 86
16:00 6 0 0 1 2 3 3 18 23 22 28 8 7 1 122
17:00 3 0 0 1 3 4 4 17 38 32 12 7 2 0 123
18:00 0 0 0 2 0 3 4 14 14 26 8 7 2 1 81
19:00 2 0 0 0 0 0 2 6 6 7 3 2 1 0 29
20:00 0 0 0 0 0 0 2 11 13 6 3 0 0 0 35
21:00 0 0 0 0 0 0 1 3 4 4 5 0 0 0 17
22:00 0 0 0 0 0 0 1 0 1 4 0 2 0 0 8
23:00 0 0 0 0 0 0 0 0 2 3 2 0 0 0 7
Total 32 2 0 7 13 28 56 178 378 340 187 94 31 11 1357

 
Daily 15th Percentile : 22 MPH

50th Percentile : 26 MPH
85th Percentile : 31 MPH
95th Percentile : 34 MPH

  
Mean Speed(Average) : 27 MPH
10  MPH Pace Speed : 24-33  MPH

Number in Pace : 964
Percent in Pace : 71.0%

Number of Vehicles > 25  MPH : 915
Percent of Vehicles > 25  MPH : 67.4%
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Location  : Quannapowitt Parkway
Location  : North of North Avenue
City/State: Wakefield, MA

 
 
 

7797SPD1
 
 
 
 
 

Accurate Counts
978-664-2565

 
NB

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

07/28/18 0 0 0 0 0 1 0 0 0 1 1 1 1 0 5
01:00 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 2 0 1 1 0 0 1 5
06:00 0 0 0 0 0 1 1 3 0 1 1 0 0 0 7
07:00 0 0 0 0 0 1 0 3 5 3 2 1 1 0 16
08:00 2 0 0 0 0 1 0 8 10 10 2 0 1 0 34
09:00 0 0 0 0 0 1 2 12 17 11 6 1 0 0 50
10:00 2 0 0 0 0 0 7 21 22 15 7 2 0 0 76
11:00 3 0 0 0 0 0 1 14 29 19 10 5 0 0 81

12 PM 0 0 0 1 0 2 2 13 20 25 7 1 1 0 72
13:00 2 0 1 0 0 1 3 4 12 19 7 3 0 0 52
14:00 0 0 0 0 1 0 2 8 13 11 8 2 1 0 46
15:00 1 0 0 0 1 3 1 10 8 10 8 2 1 1 46
16:00 0 0 0 0 0 1 1 2 9 8 5 3 2 2 33
17:00 1 0 0 0 1 0 3 4 8 9 9 1 0 1 37
18:00 0 0 0 0 0 0 1 5 10 6 1 2 0 0 25
19:00 1 0 0 0 1 1 1 4 7 9 5 2 1 0 32
20:00 0 0 0 0 0 1 1 5 6 3 5 2 0 1 24
21:00 0 0 0 0 0 0 1 2 5 5 1 2 0 0 16
22:00 0 0 0 0 0 1 1 3 0 2 0 1 0 0 8
23:00 0 0 0 1 0 0 0 0 0 3 1 0 1 1 7
Total 12 0 1 2 4 15 28 124 182 172 87 31 10 7 675

 
Daily 15th Percentile : 21 MPH

50th Percentile : 26 MPH
85th Percentile : 30 MPH
95th Percentile : 33 MPH

  
Mean Speed(Average) : 27 MPH
10  MPH Pace Speed : 22-31  MPH

Number in Pace : 507
Percent in Pace : 75.1%

Number of Vehicles > 25  MPH : 428
Percent of Vehicles > 25  MPH : 63.5%

  
Grand

Total
44 2 1 9 17 43 84 302 560 512 274 125 41 18 2032

  
Overall 15th Percentile : 22 MPH

50th Percentile : 26 MPH
85th Percentile : 31 MPH
95th Percentile : 34 MPH

  
Mean Speed(Average) : 27 MPH
10  MPH Pace Speed : 22-31  MPH

Number in Pace : 1465
Percent in Pace : 72.1%

Number of Vehicles > 25  MPH : 1343
Percent of Vehicles > 25  MPH : 66.1%
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Location  : Quannapowitt Parkway
Location  : South of Lowell Street
City/State: Wakefield, MA

 
 
 

7977VOL2
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 7/27/2018 NB Hour Totals SB Hour Totals Combined Totals
Time Fri Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 3 23 1 12
12:15 1 16 1 7
12:30 2 23 0 17
12:45 2 20 8 82 0 6 2 42 10 124
01:00 0 13 0 10
01:15 0 21 0 17
01:30 1 16 1 11
01:45 0 16 1 66 0 11 1 49 2 115
02:00 0 15 0 11
02:15 0 24 0 10
02:30 0 13 0 8
02:45 0 22 0 74 0 12 0 41 0 115
03:00 0 11 0 8
03:15 1 19 0 10
03:30 0 33 0 11
03:45 0 26 1 89 0 10 0 39 1 128
04:00 0 29 0 14
04:15 1 23 1 10
04:30 0 27 0 15
04:45 0 45 1 124 0 7 1 46 2 170
05:00 1 33 0 15
05:15 0 40 2 10
05:30 0 35 1 16
05:45 5 23 6 131 2 6 5 47 11 178
06:00 2 32 4 9
06:15 1 22 6 6
06:30 6 20 4 5
06:45 1 22 10 96 8 9 22 29 32 125
07:00 1 11 11 10
07:15 5 8 18 3
07:30 7 10 13 15
07:45 9 10 22 39 26 9 68 37 90 76
08:00 4 8 18 5
08:15 10 10 32 3
08:30 7 10 29 6
08:45 8 13 29 41 49 5 128 19 157 60
09:00 15 7 20 6
09:15 9 6 16 5
09:30 28 5 17 3
09:45 17 6 69 24 9 4 62 18 131 42
10:00 26 4 13 3
10:15 24 6 10 6
10:30 16 5 14 3
10:45 16 1 82 16 13 1 50 13 132 29
11:00 24 3 14 4
11:15 22 8 9 3
11:30 17 4 4 2
11:45 25 0 88 15 13 0 40 9 128 24
Total  317 797   379 389   696 1186

Percent  28.5% 71.5%   49.3% 50.7%   37.0% 63.0%
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Location  : Quannapowitt Parkway
Location  : South of Lowell Street
City/State: Wakefield, MA

 
 
 

7977VOL2
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 7/28/2018 NB Hour Totals SB Hour Totals Combined Totals
Time Sat Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 1 24 0 12
12:15 3 23 2 7
12:30 1 26 0 15
12:45 2 22 7 95 1 14 3 48 10 143
01:00 1 17 2 11
01:15 0 13 1 12
01:30 0 12 0 10
01:45 0 15 1 57 0 6 3 39 4 96
02:00 1 16 1 10
02:15 0 19 1 10
02:30 1 9 0 8
02:45 0 15 2 59 1 8 3 36 5 95
03:00 0 14 0 7
03:15 0 12 1 9
03:30 2 20 0 10
03:45 2 5 4 51 0 5 1 31 5 82
04:00 0 11 0 5
04:15 0 8 0 5
04:30 0 10 0 5
04:45 0 12 0 41 0 7 0 22 0 63
05:00 0 14 0 3
05:15 1 14 2 14
05:30 0 12 2 7
05:45 2 10 3 50 4 6 8 30 11 80
06:00 2 8 3 3
06:15 2 10 0 5
06:30 2 11 0 7
06:45 0 6 6 35 5 8 8 23 14 58
07:00 3 9 5 5
07:15 5 13 6 5
07:30 5 4 5 8
07:45 9 11 22 37 8 9 24 27 46 64
08:00 6 14 11 2
08:15 12 7 9 0
08:30 7 5 10 5
08:45 18 7 43 33 8 2 38 9 81 42
09:00 11 4 10 3
09:15 10 4 13 4
09:30 11 2 16 3
09:45 13 6 45 16 11 2 50 12 95 28
10:00 18 2 11 3
10:15 16 6 9 3
10:30 24 1 18 2
10:45 29 3 87 12 10 2 48 10 135 22
11:00 17 4 15 2
11:15 16 2 8 1
11:30 28 2 11 1
11:45 25 1 86 9 12 1 46 5 132 14
Total  306 495   232 292   538 787

Percent  38.2% 61.8%   44.3% 55.7%   40.6% 59.4%
Grand
Total

 623 1292   611 681   1234 1973

Percent  32.5% 67.5%   47.3% 52.7%   38.5% 61.5%
  

ADT ADT 1,604 AADT 1,604
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Location  : Quannapowitt Parkway
Location  : South of Lowell Street
City/State: Wakefield, MA

 
 
 

7977VOL2
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 7/23/2018 Tue Wed Thu Fri Sat Sun Week Average
Time NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB

12:00 AM * * * * * * * * 8 2 7 3 * * 8 2
01:00 * * * * * * * * 1 1 1 3 * * 1 2
02:00 * * * * * * * * 0 0 2 3 * * 1 2
03:00 * * * * * * * * 1 0 4 1 * * 2 0
04:00 * * * * * * * * 1 1 0 0 * * 0 0
05:00 * * * * * * * * 6 5 3 8 * * 4 6
06:00 * * * * * * * * 10 22 6 8 * * 8 15
07:00 * * * * * * * * 22 68 22 24 * * 22 46
08:00 * * * * * * * * 29 128 43 38 * * 36 83
09:00 * * * * * * * * 69 62 45 50 * * 57 56
10:00 * * * * * * * * 82 50 87 48 * * 84 49
11:00 * * * * * * * * 88 40 86 46 * * 87 43

12:00 PM * * * * * * * * 82 42 95 48 * * 88 45
01:00 * * * * * * * * 66 49 57 39 * * 62 44
02:00 * * * * * * * * 74 41 59 36 * * 66 38
03:00 * * * * * * * * 89 39 51 31 * * 70 35
04:00 * * * * * * * * 124 46 41 22 * * 82 34
05:00 * * * * * * * * 131 47 50 30 * * 90 38
06:00 * * * * * * * * 96 29 35 23 * * 66 26
07:00 * * * * * * * * 39 37 37 27 * * 38 32
08:00 * * * * * * * * 41 19 33 9 * * 37 14
09:00 * * * * * * * * 24 18 16 12 * * 20 15
10:00 * * * * * * * * 16 13 12 10 * * 14 12
11:00 * * * * * * * * 15 9 9 5 * * 12 7
Lane 0 0 0 0 0 0 0 0 1114 768 801 524 0 0 955 644

Day 0 0 0 0 1882 1325 0 1599
AM Peak - - - - - - - - 11:00 08:00 10:00 09:00 - - 11:00 08:00

Vol. - - - - - - - - 88 128 87 50 - - 87 83
PM Peak - - - - - - - - 17:00 13:00 12:00 12:00 - - 17:00 12:00

Vol. - - - - - - - - 131 49 95 48 - - 90 45
  
  

Comb.
Total

0 0 0 0 1882 1325 0 1599

  
ADT ADT 1,604 AADT 1,604
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Location  : Quannapowitt Parkway
Location  : South of Lowell Street
City/State: Wakefield, MA

 
 
 

7977SPD2
 
 
 
 
 

Accurate Counts
978-664-2565

 
NB

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

07/27/18 0 0 0 0 1 2 1 2 2 0 0 0 0 0 8
01:00 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
04:00 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 0 0 1 1 3 0 0 0 1 0 0 6
06:00 0 0 0 0 0 2 1 1 4 2 0 0 0 0 10
07:00 2 0 0 0 0 1 6 5 5 1 2 0 0 0 22
08:00 0 0 0 0 0 2 6 5 12 2 2 0 0 0 29
09:00 4 0 0 0 1 3 18 23 14 4 2 0 0 0 69
10:00 3 0 0 0 1 5 14 25 24 9 1 0 0 0 82
11:00 8 0 0 1 2 4 16 28 21 7 1 0 0 0 88

12 PM 3 0 0 0 0 11 10 24 22 10 2 0 0 0 82
13:00 2 0 0 0 1 2 13 22 18 5 2 0 0 1 66
14:00 2 0 0 0 1 4 15 25 16 8 3 0 0 0 74
15:00 2 0 0 0 0 4 10 14 25 13 16 3 1 1 89
16:00 1 0 0 0 0 3 10 29 36 29 14 2 0 0 124
17:00 2 0 0 0 3 4 19 36 42 23 2 0 0 0 131
18:00 0 0 0 0 1 6 13 24 27 22 0 2 1 0 96
19:00 6 0 0 0 1 5 5 9 7 3 2 0 1 0 39
20:00 2 0 0 0 1 3 10 15 8 1 0 0 1 0 41
21:00 0 0 0 0 2 1 3 8 8 2 0 0 0 0 24
22:00 1 0 0 0 1 0 0 7 2 3 2 0 0 0 16
23:00 0 0 0 0 1 1 2 2 2 2 4 0 1 0 15
Total 39 0 0 1 17 65 173 308 295 146 55 8 5 2 1114

 
Daily 15th Percentile : 18 MPH

50th Percentile : 23 MPH
85th Percentile : 27 MPH
95th Percentile : 30 MPH

  
Mean Speed(Average) : 23 MPH
10  MPH Pace Speed : 19-28  MPH

Number in Pace : 825
Percent in Pace : 74.1%

Number of Vehicles > 20  MPH : 877
Percent of Vehicles > 20  MPH : 78.7%
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Location  : Quannapowitt Parkway
Location  : South of Lowell Street
City/State: Wakefield, MA

 
 
 

7977SPD2
 
 
 
 
 

Accurate Counts
978-664-2565

 
NB

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

07/28/18 1 0 0 0 0 0 1 1 1 2 1 0 0 0 7
01:00 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2
03:00 0 0 0 0 0 1 1 1 1 0 0 0 0 0 4
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 1 1 0 1 0 0 0 0 0 3
06:00 1 0 0 0 2 2 0 0 1 0 0 0 0 0 6
07:00 2 0 0 1 1 0 0 13 2 3 0 0 0 0 22
08:00 6 0 0 0 1 3 12 11 8 1 1 0 0 0 43
09:00 7 0 0 0 1 6 13 10 5 2 1 0 0 0 45
10:00 5 0 0 1 1 16 21 27 14 2 0 0 0 0 87
11:00 2 0 0 0 4 8 20 26 15 11 0 0 0 0 86

12 PM 8 0 0 1 1 3 30 23 20 7 2 0 0 0 95
13:00 4 0 0 0 0 5 11 21 10 6 0 0 0 0 57
14:00 5 0 0 0 7 4 12 15 13 3 0 0 0 0 59
15:00 0 0 0 0 4 0 21 10 10 3 2 0 1 0 51
16:00 1 0 0 0 1 1 8 15 8 5 1 0 1 0 41
17:00 4 0 0 1 4 3 8 17 8 5 0 0 0 0 50
18:00 3 0 0 0 0 5 11 10 5 0 1 0 0 0 35
19:00 3 0 1 0 1 7 3 9 9 3 1 0 0 0 37
20:00 1 0 0 0 0 7 9 5 7 3 0 0 1 0 33
21:00 0 0 0 0 0 1 2 3 6 3 1 0 0 0 16
22:00 0 0 0 0 1 1 1 5 4 0 0 0 0 0 12
23:00 0 0 0 0 0 0 0 2 2 3 1 1 0 0 9
Total 53 0 1 4 29 75 185 225 151 62 12 1 3 0 801

 
Daily 15th Percentile : 16 MPH

50th Percentile : 21 MPH
85th Percentile : 26 MPH
95th Percentile : 28 MPH

  
Mean Speed(Average) : 21 MPH
10  MPH Pace Speed : 18-27  MPH

Number in Pace : 586
Percent in Pace : 73.2%

Number of Vehicles > 20  MPH : 516
Percent of Vehicles > 20  MPH : 64.4%

  
Grand

Total
92 0 1 5 46 140 358 533 446 208 67 9 8 2 1915

  
Overall 15th Percentile : 18 MPH

50th Percentile : 22 MPH
85th Percentile : 27 MPH
95th Percentile : 29 MPH

  
Mean Speed(Average) : 23 MPH
10  MPH Pace Speed : 19-28  MPH

Number in Pace : 1406
Percent in Pace : 73.4%

Number of Vehicles > 20  MPH : 1392
Percent of Vehicles > 20  MPH : 72.7%
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Location  : Quannapowitt Parkway
Location  : South of Lowell Street
City/State: Wakefield, MA

 
 
 

7977SPD2
 
 
 
 
 

Accurate Counts
978-664-2565

 
SB

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

07/27/18 0 0 0 0 0 0 0 0 0 1 1 0 0 0 2
01:00 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
05:00 0 0 0 0 0 1 1 0 3 0 0 0 0 0 5
06:00 0 0 0 0 0 1 2 4 8 4 2 1 0 0 22
07:00 0 0 0 0 0 1 9 15 27 12 3 1 0 0 68
08:00 0 0 0 0 0 3 14 35 47 18 9 1 1 0 128
09:00 1 0 0 0 0 8 10 15 15 9 3 1 0 0 62
10:00 2 0 0 0 0 1 8 12 17 8 1 1 0 0 50
11:00 0 0 0 0 0 2 7 13 12 6 0 0 0 0 40

12 PM 2 0 0 0 0 1 10 14 7 5 3 0 0 0 42
13:00 3 0 0 0 0 1 6 11 15 7 4 1 0 1 49
14:00 1 0 0 0 0 3 5 11 15 4 1 1 0 0 41
15:00 0 0 0 0 0 3 4 11 8 6 7 0 0 0 39
16:00 1 0 0 0 0 1 4 6 13 13 4 4 0 0 46
17:00 0 0 0 0 0 2 11 7 13 7 3 1 2 1 47
18:00 0 0 0 0 0 0 7 5 7 8 1 1 0 0 29
19:00 0 0 0 0 0 4 3 12 12 5 1 0 0 0 37
20:00 1 0 0 0 1 2 6 5 2 1 0 1 0 0 19
21:00 0 0 0 0 1 0 3 4 4 5 0 1 0 0 18
22:00 1 0 1 0 0 0 0 2 3 5 1 0 0 0 13
23:00 0 0 0 0 0 0 0 3 2 3 1 0 0 0 9
Total 12 0 1 0 2 34 110 185 232 127 45 15 3 2 768

 
Daily 15th Percentile : 19 MPH

50th Percentile : 24 MPH
85th Percentile : 28 MPH
95th Percentile : 31 MPH

  
Mean Speed(Average) : 25 MPH
10  MPH Pace Speed : 21-30  MPH

Number in Pace : 581
Percent in Pace : 75.7%

Number of Vehicles > 20  MPH : 646
Percent of Vehicles > 20  MPH : 84.1%
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Location  : Quannapowitt Parkway
Location  : South of Lowell Street
City/State: Wakefield, MA

 
 
 

7977SPD2
 
 
 
 
 

Accurate Counts
978-664-2565

 
SB

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

07/28/18 0 0 0 0 0 0 0 1 1 1 0 0 0 0 3
01:00 0 0 0 0 0 0 1 0 0 1 1 0 0 0 3
02:00 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3
03:00 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 1 3 2 2 0 0 0 0 8
06:00 0 0 0 0 0 0 1 4 1 2 0 0 0 0 8
07:00 0 0 1 0 1 1 2 8 6 5 0 0 0 0 24
08:00 0 0 0 0 1 1 6 13 11 4 2 0 0 0 38
09:00 1 0 0 0 3 4 12 16 11 3 0 0 0 0 50
10:00 1 0 0 0 0 1 10 14 16 4 2 0 0 0 48
11:00 1 0 0 0 1 2 12 16 9 3 2 0 0 0 46

12 PM 1 0 0 0 0 4 12 13 8 7 2 1 0 0 48
13:00 0 0 0 0 0 3 10 13 8 5 0 0 0 0 39
14:00 0 0 0 0 0 1 9 12 11 3 0 0 0 0 36
15:00 1 0 0 0 0 3 1 12 7 7 0 0 0 0 31
16:00 0 0 0 0 0 1 3 2 8 7 0 1 0 0 22
17:00 0 0 1 0 1 0 6 13 6 3 0 0 0 0 30
18:00 0 0 0 0 0 3 6 7 5 1 0 1 0 0 23
19:00 0 0 0 0 0 1 6 5 8 5 2 0 0 0 27
20:00 0 0 0 0 0 0 1 4 3 1 0 0 0 0 9
21:00 0 0 0 0 0 0 1 2 6 0 3 0 0 0 12
22:00 0 0 0 0 0 0 3 1 3 2 1 0 0 0 10
23:00 0 0 0 0 0 1 0 0 3 1 0 0 0 0 5
Total 5 0 2 0 7 26 103 160 136 67 15 3 0 0 524

 
Daily 15th Percentile : 19 MPH

50th Percentile : 23 MPH
85th Percentile : 27 MPH
95th Percentile : 29 MPH

  
Mean Speed(Average) : 24 MPH
10  MPH Pace Speed : 19-28  MPH

Number in Pace : 421
Percent in Pace : 80.3%

Number of Vehicles > 20  MPH : 415
Percent of Vehicles > 20  MPH : 79.3%

  
Grand

Total
17 0 3 0 9 60 213 345 368 194 60 18 3 2 1292

  
Overall 15th Percentile : 19 MPH

50th Percentile : 23 MPH
85th Percentile : 28 MPH
95th Percentile : 30 MPH

  
Mean Speed(Average) : 24 MPH
10  MPH Pace Speed : 19-28  MPH

Number in Pace : 991
Percent in Pace : 76.7%

Number of Vehicles > 20  MPH : 1061
Percent of Vehicles > 20  MPH : 82.1%



MANUAL TURNING MOVEMENT COUNT DATA AND ADJUSTMENTS 



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 0 0 0 0 0 0 36 0 17 137 0 80 270

07:15 AM 0 0 0 0 0 0 34 0 31 143 0 122 330

07:30 AM 0 0 0 0 0 0 31 0 31 187 0 127 376

07:45 AM 0 0 0 0 0 0 32 0 38 173 0 125 368

Total 0 0 0 0 0 0 133 0 117 640 0 454 1344

08:00 AM 0 0 0 0 0 0 36 0 24 194 0 134 388

08:15 AM 0 0 0 0 0 0 36 0 26 182 0 152 396

08:30 AM 0 0 0 0 0 0 46 0 29 201 0 122 398

08:45 AM 0 0 0 0 0 0 48 0 29 204 0 143 424

Total 0 0 0 0 0 0 166 0 108 781 0 551 1606

Grand Total 0 0 0 0 0 0 299 0 225 1421 0 1005 2950

Apprch % 0 0 0 0 0 0 57.1 0 42.9 58.6 0 41.4  

Total % 0 0 0 0 0 0 10.1 0 7.6 48.2 0 34.1

Cars 0 0 0 0 0 0 298 0 222 1413 0 995 2928

% Cars 0 0 0 0 0 0 99.7 0 98.7 99.4 0 99 99.3

Trucks 0 0 0 0 0 0 1 0 3 8 0 10 22

% Trucks 0 0 0 0 0 0 0.3 0 1.3 0.6 0 1 0.7

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

From North

Rotary

From East

Rte 95 NB Off Ramp

From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 0 0 0 0 0 0 0 36 0 24 60 194 0 134 328 388

08:15 AM 0 0 0 0 0 0 0 0 36 0 26 62 182 0 152 334 396

08:30 AM 0 0 0 0 0 0 0 0 46 0 29 75 201 0 122 323 398

08:45 AM 0 0 0 0 0 0 0 0 48 0 29 77 204 0 143 347 424
Total Volume 0 0 0 0 0 0 0 0 166 0 108 274 781 0 551 1332 1606

% App. Total 0 0 0  0 0 0  60.6 0 39.4  58.6 0 41.4   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .865 .000 .931 .890 .957 .000 .906 .960 .947

Cars 0 0 0 0 0 0 0 0 165 0 107 272 775 0 544 1319 1591

% Cars 0 0 0 0 0 0 0 0 99.4 0 99.1 99.3 99.2 0 98.7 99.0 99.1

Trucks 0 0 0 0 0 0 0 0 1 0 1 2 6 0 7 13 15

% Trucks 0 0 0 0 0 0 0 0 0.6 0 0.9 0.7 0.8 0 1.3 1.0 0.9

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 08:00 AM 08:00 AM

+0 mins. 0 0 0 0 0 0 0 0 36 0 24 60 194 0 134 328

+15 mins. 0 0 0 0 0 0 0 0 36 0 26 62 182 0 152 334

+30 mins. 0 0 0 0 0 0 0 0 46 0 29 75 201 0 122 323

+45 mins. 0 0 0 0 0 0 0 0 48 0 29 77 204 0 143 347
Total Volume 0 0 0 0 0 0 0 0 166 0 108 274 781 0 551 1332

% App. Total 0 0 0  0 0 0  60.6 0 39.4  58.6 0 41.4  

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

07:30 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 3 0 1 3 4

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

Total 0 0 0 0 0 0 0 0 0 0 0 2 0 0 3 0 2 3 5

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:30 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

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

Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

Grand Total 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3 0 3 3 6

Apprch % 0 0 0 0 0 0 0 0 0 0 0 100    

Total % 0 0 0  0 0 0  0 0 0  0 0 100  50 50

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

From North

Rotary

From East

Rte 95 NB Off Ramp

From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 3
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 3

% App. Total 0 0 0  0 0 0  0 0 0  0 0 100   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .250 .250

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3
+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3

% App. Total 0 0 0  0 0 0  0 0 0  0 0 100  

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 0 0 0 0 0 0 71 0 43 180 0 133 427

04:15 PM 0 0 0 0 0 0 67 0 40 202 0 132 441

04:30 PM 0 0 0 0 0 0 69 0 57 177 0 172 475

04:45 PM 0 0 0 0 0 0 42 0 46 189 0 171 448

Total 0 0 0 0 0 0 249 0 186 748 0 608 1791

05:00 PM 0 0 0 0 0 0 61 0 40 216 0 123 440

05:15 PM 0 0 0 0 0 0 66 0 39 200 0 177 482

05:30 PM 0 0 0 0 0 0 91 0 40 164 0 177 472

05:45 PM 0 0 0 0 0 0 61 0 61 209 0 184 515

Total 0 0 0 0 0 0 279 0 180 789 0 661 1909

Grand Total 0 0 0 0 0 0 528 0 366 1537 0 1269 3700

Apprch % 0 0 0 0 0 0 59.1 0 40.9 54.8 0 45.2  

Total % 0 0 0 0 0 0 14.3 0 9.9 41.5 0 34.3

Cars 0 0 0 0 0 0 527 0 365 1534 0 1262 3688

% Cars 0 0 0 0 0 0 99.8 0 99.7 99.8 0 99.4 99.7

Trucks 0 0 0 0 0 0 1 0 1 3 0 7 12

% Trucks 0 0 0 0 0 0 0.2 0 0.3 0.2 0 0.6 0.3

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

From North

Rotary

From East

Rte 95 NB Off Ramp

From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 0 0 0 0 0 0 61 0 40 101 216 0 123 339 440

05:15 PM 0 0 0 0 0 0 0 0 66 0 39 105 200 0 177 377 482

05:30 PM 0 0 0 0 0 0 0 0 91 0 40 131 164 0 177 341 472

05:45 PM 0 0 0 0 0 0 0 0 61 0 61 122 209 0 184 393 515
Total Volume 0 0 0 0 0 0 0 0 279 0 180 459 789 0 661 1450 1909

% App. Total 0 0 0  0 0 0  60.8 0 39.2  54.4 0 45.6   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .766 .000 .738 .876 .913 .000 .898 .922 .927

Cars 0 0 0 0 0 0 0 0 278 0 180 458 787 0 659 1446 1904

% Cars 0 0 0 0 0 0 0 0 99.6 0 100 99.8 99.7 0 99.7 99.7 99.7

Trucks 0 0 0 0 0 0 0 0 1 0 0 1 2 0 2 4 5

% Trucks 0 0 0 0 0 0 0 0 0.4 0 0 0.2 0.3 0 0.3 0.3 0.3

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 05:00 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 05:00 PM 05:00 PM

+0 mins. 0 0 0 0 0 0 0 0 61 0 40 101 216 0 123 339

+15 mins. 0 0 0 0 0 0 0 0 66 0 39 105 200 0 177 377

+30 mins. 0 0 0 0 0 0 0 0 91 0 40 131 164 0 177 341

+45 mins. 0 0 0 0 0 0 0 0 61 0 61 122 209 0 184 393
Total Volume 0 0 0 0 0 0 0 0 279 0 180 459 789 0 661 1450

% App. Total 0 0 0  0 0 0  60.8 0 39.2  54.4 0 45.6  

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 100 0

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

From North

Rotary

From East

Rte 95 NB Off Ramp

From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770010
Site Code : 79770010
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770S10
Site Code : 79770010
Start Date : 7/28/2018
Page No : 1

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
11:00 AM 0 0 0 0 0 0 59 0 52 112 0 117 340

11:15 AM 0 0 0 0 0 0 56 0 53 148 0 128 385

11:30 AM 0 0 0 0 0 0 65 0 43 128 0 132 368

11:45 AM 0 0 0 0 0 0 62 0 53 165 0 106 386

Total 0 0 0 0 0 0 242 0 201 553 0 483 1479

12:00 PM 0 0 0 0 0 0 54 0 44 140 0 98 336

12:15 PM 0 0 0 0 0 0 57 0 47 157 0 115 376

12:30 PM 0 0 0 0 0 0 53 0 41 169 0 123 386

12:45 PM 0 0 0 0 0 0 44 0 43 170 0 100 357

Total 0 0 0 0 0 0 208 0 175 636 0 436 1455

01:00 PM 0 0 0 0 0 0 52 0 37 152 0 119 360

01:15 PM 0 0 0 0 0 0 68 0 50 167 0 113 398

01:30 PM 0 0 0 0 0 0 57 0 41 170 0 116 384

01:45 PM 0 0 0 0 0 0 57 0 44 159 0 93 353

Total 0 0 0 0 0 0 234 0 172 648 0 441 1495

Grand Total 0 0 0 0 0 0 684 0 548 1837 0 1360 4429
Apprch % 0 0 0 0 0 0 55.5 0 44.5 57.5 0 42.5  

Total % 0 0 0 0 0 0 15.4 0 12.4 41.5 0 30.7
Cars 0 0 0 0 0 0 684 0 546 1832 0 1352 4414

% Cars 0 0 0 0 0 0 100 0 99.6 99.7 0 99.4 99.7
Trucks 0 0 0 0 0 0 0 0 2 5 0 8 15

% Trucks 0 0 0 0 0 0 0 0 0.4 0.3 0 0.6 0.3

Accurate Counts
978-664-2565



File Name : 79770S10
Site Code : 79770010
Start Date : 7/28/2018
Page No : 2

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 0 0 0 0 0 0 0 0 53 0 41 94 169 0 123 292 386

12:45 PM 0 0 0 0 0 0 0 0 44 0 43 87 170 0 100 270 357
01:00 PM 0 0 0 0 0 0 0 0 52 0 37 89 152 0 119 271 360
01:15 PM 0 0 0 0 0 0 0 0 68 0 50 118 167 0 113 280 398

Total Volume 0 0 0 0 0 0 0 0 217 0 171 388 658 0 455 1113 1501
% App. Total 0 0 0  0 0 0  55.9 0 44.1  59.1 0 40.9   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .798 .000 .855 .822 .968 .000 .925 .953 .943
Cars 0 0 0 0 0 0 0 0 217 0 171 388 657 0 451 1108 1496

% Cars 0 0 0 0 0 0 0 0 100 0 100 100 99.8 0 99.1 99.6 99.7

Trucks 0 0 0 0 0 0 0 0 0 0 0 0 1 0 4 5 5
% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0.9 0.4 0.3

Accurate Counts
978-664-2565



File Name : 79770S10
Site Code : 79770010
Start Date : 7/28/2018
Page No : 3

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 12:30 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
11:00 AM 11:00 AM 11:00 AM 12:30 PM

+0 mins. 0 0 0 0 0 0 0 0 59 0 52 111 169 0 123 292
+15 mins. 0 0 0 0 0 0 0 0 56 0 53 109 170 0 100 270
+30 mins. 0 0 0 0 0 0 0 0 65 0 43 108 152 0 119 271

+45 mins. 0 0 0 0 0 0 0 0 62 0 53 115 167 0 113 280
Total Volume 0 0 0 0 0 0 0 0 242 0 201 443 658 0 455 1113
% App. Total 0 0 0  0 0 0  54.6 0 45.4  59.1 0 40.9  

PHF .000 .000 .000 .000 .000 .000 .000 .000 .931 .000 .948 .963 .968 .000 .925 .953

Accurate Counts
978-664-2565



File Name : 79770S10
Site Code : 79770010
Start Date : 7/28/2018
Page No : 13

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 1 2 3

11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

11:30 AM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 2 1 3

11:45 AM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 2 2 4

Total 0 0 0 0 0 0 0 0 0 0 0 5 0 0 6 0 5 6 11

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 2

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 2

01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

01:30 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 2

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 4 0 1 4 5

Grand Total 0 0 0 0 0 0 0 0 0 0 0 7 0 0 11 0 7 11 18
Apprch % 0 0 0 0 0 0 0 0 0 0 0 100    

Total % 0 0 0  0 0 0  0 0 0  0 0 100  38.9 61.1

Accurate Counts
978-664-2565



File Name : 79770S10
Site Code : 79770010
Start Date : 7/28/2018
Page No : 14

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

From North
Rotary

From East
Rte 95 NB Off Ramp

From South
Rotary

From West
Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2
11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 6
% App. Total 0 0 0  0 0 0  0 0 0  0 0 100   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .750 .750 .750

Accurate Counts
978-664-2565



File Name : 79770S10
Site Code : 79770010
Start Date : 7/28/2018
Page No : 15

N/S Street  : Route 95 NB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6
% App. Total 0 0 0  0 0 0  0 0 0  0 0 100  

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .750 .750

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 1

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes
Path

From North
Path

From South
Start Time Thru Thru Int. Total

07:00 AM 0 0 0

07:15 AM 0 0 0

07:30 AM 0 0 0

07:45 AM 0 0 0

Total 0 0 0

08:00 AM 0 0 0

08:15 AM 0 0 0

08:30 AM 0 0 0

08:45 AM 0 0 0

Total 0 0 0

Grand Total 0 0 0

Apprch % 0 0  

Total %   

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 2

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Path

From North

Path

From South

Start Time Thru App. Total Thru App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0

07:15 AM 0 0 0 0 0

07:30 AM 0 0 0 0 0

07:45 AM 0 0 0 0 0

Total Volume 0 0 0 0 0

% App. Total 0  0   

PHF .000 .000 .000 .000 .000

 Path 

 Path 

Thru
0 

InOut Total
0 0 0 

Thru
0 

Out TotalIn
0 0 0 

Peak Hour Begins at 07:00 AM
 
Bikes

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 1

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Peds
Path

From North
Path

From South
Start Time Thru Thru Int. Total

07:00 AM 1 3 4

07:15 AM 4 5 9

07:30 AM 5 8 13

07:45 AM 3 16 19

Total 13 32 45

08:00 AM 2 17 19

08:15 AM 1 10 11

08:30 AM 9 12 21

08:45 AM 5 15 20

Total 17 54 71

Grand Total 30 86 116

Apprch % 100 100  

Total % 25.9 74.1

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 2

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Path

From North

Path

From South

Start Time Thru App. Total Thru App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 2 2 17 17 19

08:15 AM 1 1 10 10 11

08:30 AM 9 9 12 12 21
08:45 AM 5 5 15 15 20

Total Volume 17 17 54 54 71

% App. Total 100  100   

PHF .472 .472 .794 .794 .845

 Path 

 Path 

Thru
17 

InOut Total
54 17 71 

Thru
54 

Out TotalIn
17 54 71 

Peak Hour Begins at 08:00 AM
 
Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 1

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes
Path

From North
Path

From South
Start Time Thru Thru Int. Total

04:00 PM 0 0 0

04:15 PM 0 0 0

04:30 PM 0 0 0

04:45 PM 0 0 0

Total 0 0 0

05:00 PM 0 0 0

05:15 PM 0 0 0

05:30 PM 0 0 0

05:45 PM 0 0 0

Total 0 0 0

Grand Total 0 0 0

Apprch % 0 0  

Total %   

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 2

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Path

From North

Path

From South

Start Time Thru App. Total Thru App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0

04:15 PM 0 0 0 0 0

04:30 PM 0 0 0 0 0

04:45 PM 0 0 0 0 0

Total Volume 0 0 0 0 0

% App. Total 0  0   

PHF .000 .000 .000 .000 .000

 Path 

 Path 

Thru
0 

InOut Total
0 0 0 

Thru
0 

Out TotalIn
0 0 0 

Peak Hour Begins at 04:00 PM
 
Bikes

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 1

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Peds
Path

From North
Path

From South
Start Time Thru Thru Int. Total

04:00 PM 0 2 2

04:15 PM 1 1 2

04:30 PM 2 4 6

04:45 PM 0 1 1

Total 3 8 11

05:00 PM 0 2 2

05:15 PM 1 6 7

05:30 PM 4 4 8

05:45 PM 0 3 3

Total 5 15 20

Grand Total 8 23 31

Apprch % 100 100  

Total % 25.8 74.2

Accurate Counts
978-664-2565



File Name : 79770011
Site Code : 79770011
Start Date : 7/26/2018
Page No : 2

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Path

From North

Path

From South

Start Time Thru App. Total Thru App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 2 2 2

05:15 PM 1 1 6 6 7

05:30 PM 4 4 4 4 8
05:45 PM 0 0 3 3 3

Total Volume 5 5 15 15 20

% App. Total 100  100   

PHF .313 .313 .625 .625 .625

 Path 

 Path 

Thru
5 

InOut Total
15 5 20 

Thru
15 

Out TotalIn
5 15 20 

Peak Hour Begins at 05:00 PM
 
Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770S11
Site Code : 79770011
Start Date : 7/28/2018
Page No : 1

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes
Path

From North
Path

From South
Start Time Thru Thru Int. Total

11:00 AM 0 2 2

11:15 AM 0 0 0

11:30 AM 0 2 2

11:45 AM 1 0 1

Total 1 4 5

12:00 PM 0 1 1

12:15 PM 1 0 1

12:30 PM 0 0 0

12:45 PM 0 6 6

Total 1 7 8

01:00 PM 0 1 1

01:15 PM 1 1 2

01:30 PM 0 1 1

01:45 PM 0 0 0

Total 1 3 4

Grand Total 3 14 17

Apprch % 100 100  

Total % 17.6 82.4

Accurate Counts
978-664-2565



File Name : 79770S11
Site Code : 79770011
Start Date : 7/28/2018
Page No : 2

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Path

From North

Path

From South

Start Time Thru App. Total Thru App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:45 PM

12:45 PM 0 0 6 6 6
01:00 PM 0 0 1 1 1

01:15 PM 1 1 1 1 2

01:30 PM 0 0 1 1 1

Total Volume 1 1 9 9 10

% App. Total 100  100   

PHF .250 .250 .375 .375 .417

 Path 

 Path 

Thru
1 

InOut Total
9 1 10 

Thru
9 

Out TotalIn
1 9 10 

Peak Hour Begins at 12:45 PM
 
Bikes

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770S11
Site Code : 79770011
Start Date : 7/28/2018
Page No : 1

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Peds
Path

From North
Path

From South
Start Time Thru Thru Int. Total

11:00 AM 10 32 42

11:15 AM 15 20 35

11:30 AM 9 28 37

11:45 AM 20 37 57

Total 54 117 171

12:00 PM 11 25 36

12:15 PM 8 24 32

12:30 PM 3 14 17

12:45 PM 6 26 32

Total 28 89 117

01:00 PM 6 13 19

01:15 PM 8 17 25

01:30 PM 7 17 24

01:45 PM 4 10 14

Total 25 57 82

Grand Total 107 263 370

Apprch % 100 100  

Total % 28.9 71.1

Accurate Counts
978-664-2565



File Name : 79770S11
Site Code : 79770011
Start Date : 7/28/2018
Page No : 2

N/S Street : Ped Path
E/W Street:
City/State  : Wakefield, MA
Weather    : Clear

Path

From North

Path

From South

Start Time Thru App. Total Thru App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 10 10 32 32 42

11:15 AM 15 15 20 20 35

11:30 AM 9 9 28 28 37

11:45 AM 20 20 37 37 57
Total Volume 54 54 117 117 171

% App. Total 100  100   

PHF .675 .675 .791 .791 .750

 Path 

 Path 

Thru
54 

InOut Total
117 54 171 

Thru
117 

Out TotalIn
54 117 171 

Peak Hour Begins at 11:00 AM
 
Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 SB Ramps

From North
North Ave
From East

Rte 95 SB Ramps
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 28 0 98 35 106 0 0 0 0 0 82 28 377

07:15 AM 26 1 104 34 100 0 0 0 0 0 82 37 384

07:30 AM 18 2 153 45 108 0 0 0 0 0 123 22 471

07:45 AM 16 2 190 29 133 0 0 0 0 0 122 26 518

Total 88 5 545 143 447 0 0 0 0 0 409 113 1750

08:00 AM 25 2 134 37 137 0 0 0 0 0 125 37 497

08:15 AM 43 3 148 33 132 0 0 0 0 0 122 26 507

08:30 AM 49 3 174 38 136 0 0 0 0 0 117 31 548

08:45 AM 57 2 117 49 146 0 0 0 0 0 139 28 538

Total 174 10 573 157 551 0 0 0 0 0 503 122 2090

Grand Total 262 15 1118 300 998 0 0 0 0 0 912 235 3840

Apprch % 18.8 1.1 80.1 23.1 76.9 0 0 0 0 0 79.5 20.5  

Total % 6.8 0.4 29.1 7.8 26 0 0 0 0 0 23.8 6.1

Cars 260 15 1114 296 987 0 0 0 0 0 900 230 3802

% Cars 99.2 100 99.6 98.7 98.9 0 0 0 0 0 98.7 97.9 99

Trucks 2 0 4 4 11 0 0 0 0 0 12 5 38

% Trucks 0.8 0 0.4 1.3 1.1 0 0 0 0 0 1.3 2.1 1

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Ramps

From North

North Ave

From East

Rte 95 SB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 25 2 134 161 37 137 0 174 0 0 0 0 0 125 37 162 497

08:15 AM 43 3 148 194 33 132 0 165 0 0 0 0 0 122 26 148 507

08:30 AM 49 3 174 226 38 136 0 174 0 0 0 0 0 117 31 148 548

08:45 AM 57 2 117 176 49 146 0 195 0 0 0 0 0 139 28 167 538

Total Volume 174 10 573 757 157 551 0 708 0 0 0 0 0 503 122 625 2090

% App. Total 23 1.3 75.7  22.2 77.8 0  0 0 0  0 80.5 19.5   

PHF .763 .833 .823 .837 .801 .943 .000 .908 .000 .000 .000 .000 .000 .905 .824 .936 .953

Cars 172 10 570 752 153 546 0 699 0 0 0 0 0 498 119 617 2068

% Cars 98.9 100 99.5 99.3 97.5 99.1 0 98.7 0 0 0 0 0 99.0 97.5 98.7 98.9

Trucks 2 0 3 5 4 5 0 9 0 0 0 0 0 5 3 8 22

% Trucks 1.1 0 0.5 0.7 2.5 0.9 0 1.3 0 0 0 0 0 1.0 2.5 1.3 1.1

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

 Rte 95 SB Ramps 
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Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

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

+0 mins. 16 2 190 208 37 137 0 174 0 0 0 0 0 125 37 162

+15 mins. 25 2 134 161 33 132 0 165 0 0 0 0 0 122 26 148

+30 mins. 43 3 148 194 38 136 0 174 0 0 0 0 0 117 31 148

+45 mins. 49 3 174 226 49 146 0 195 0 0 0 0 0 139 28 167

Total Volume 133 10 646 789 157 551 0 708 0 0 0 0 0 503 122 625

% App. Total 16.9 1.3 81.9  22.2 77.8 0  0 0 0  0 80.5 19.5  

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 SB Ramps

From North
North Ave
From East

Rte 95 SB Ramps
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

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

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 2

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

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

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

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

Total 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2

Grand Total 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0 4 0 4

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 100 0

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Ramps

From North

North Ave

From East

Rte 95 SB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

 Rte 95 SB Ramps 
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 SB Ramps

From North
North Ave
From East

Rte 95 SB Ramps
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 26 0 76 73 141 0 0 0 0 0 201 67 584

04:15 PM 20 0 81 49 143 0 0 0 0 0 187 51 531

04:30 PM 30 0 82 85 136 0 0 0 0 0 221 70 624

04:45 PM 19 0 76 54 143 0 0 0 0 0 203 69 564

Total 95 0 315 261 563 0 0 0 0 0 812 257 2303

05:00 PM 23 0 103 92 141 0 0 0 0 0 234 63 656

05:15 PM 23 0 85 63 121 0 0 0 0 0 191 67 550

05:30 PM 34 0 71 61 140 0 0 0 0 0 202 78 586

05:45 PM 30 0 91 52 136 0 0 0 0 0 184 55 548

Total 110 0 350 268 538 0 0 0 0 0 811 263 2340

Grand Total 205 0 665 529 1101 0 0 0 0 0 1623 520 4643

Apprch % 23.6 0 76.4 32.5 67.5 0 0 0 0 0 75.7 24.3  

Total % 4.4 0 14.3 11.4 23.7 0 0 0 0 0 35 11.2

Cars 204 0 662 524 1097 0 0 0 0 0 1619 516 4622

% Cars 99.5 0 99.5 99.1 99.6 0 0 0 0 0 99.8 99.2 99.5

Trucks 1 0 3 5 4 0 0 0 0 0 4 4 21

% Trucks 0.5 0 0.5 0.9 0.4 0 0 0 0 0 0.2 0.8 0.5

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Ramps

From North

North Ave

From East

Rte 95 SB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 30 0 82 112 85 136 0 221 0 0 0 0 0 221 70 291 624

04:45 PM 19 0 76 95 54 143 0 197 0 0 0 0 0 203 69 272 564

05:00 PM 23 0 103 126 92 141 0 233 0 0 0 0 0 234 63 297 656

05:15 PM 23 0 85 108 63 121 0 184 0 0 0 0 0 191 67 258 550

Total Volume 95 0 346 441 294 541 0 835 0 0 0 0 0 849 269 1118 2394

% App. Total 21.5 0 78.5  35.2 64.8 0  0 0 0  0 75.9 24.1   

PHF .792 .000 .840 .875 .799 .946 .000 .896 .000 .000 .000 .000 .000 .907 .961 .941 .912

Cars 94 0 344 438 293 539 0 832 0 0 0 0 0 846 267 1113 2383

% Cars 98.9 0 99.4 99.3 99.7 99.6 0 99.6 0 0 0 0 0 99.6 99.3 99.6 99.5

Trucks 1 0 2 3 1 2 0 3 0 0 0 0 0 3 2 5 11

% Trucks 1.1 0 0.6 0.7 0.3 0.4 0 0.4 0 0 0 0 0 0.4 0.7 0.4 0.5

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

 Rte 95 SB Ramps 
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Peak Hour Begins at 04:30 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

05:00 PM 04:15 PM 04:00 PM 04:30 PM

+0 mins. 23 0 103 126 49 143 0 192 0 0 0 0 0 221 70 291

+15 mins. 23 0 85 108 85 136 0 221 0 0 0 0 0 203 69 272

+30 mins. 34 0 71 105 54 143 0 197 0 0 0 0 0 234 63 297
+45 mins. 30 0 91 121 92 141 0 233 0 0 0 0 0 191 67 258

Total Volume 110 0 350 460 280 563 0 843 0 0 0 0 0 849 269 1118

% App. Total 23.9 0 76.1  33.2 66.8 0  0 0 0  0 75.9 24.1  

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 SB Ramps

From North
North Ave
From East

Rte 95 SB Ramps
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

05:30 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

Total 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 2

Grand Total 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 2 1 3

Apprch % 0 0 0 0 0 0 0 0 0 0 100 0    

Total % 0 0 0  0 0 0  0 0 0  0 100 0  66.7 33.3

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Ramps

From North

North Ave

From East

Rte 95 SB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

% App. Total 0 0 0  0 0 0  0 0 0  0 100 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .250 .250

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

% App. Total 0 0 0  0 0 0  0 0 0  0 100 0  

Accurate Counts
978-664-2565



File Name : 797700S1
Site Code : 79770001
Start Date : 7/28/2018
Page No : 1

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 SB Ramps

From North
North Ave
From East

Rte 95 SB Ramps
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

11:00 AM 38 0 107 53 210 0 0 0 0 0 180 71 659

11:15 AM 27 0 115 62 185 0 0 0 0 0 211 75 675

11:30 AM 23 0 123 55 197 0 0 0 0 0 164 79 641

11:45 AM 20 0 107 63 181 0 0 0 0 0 211 81 663

Total 108 0 452 233 773 0 0 0 0 0 766 306 2638

12:00 PM 28 0 114 49 222 0 0 0 0 0 192 81 686

12:15 PM 23 0 96 58 165 0 0 0 0 0 194 72 608

12:30 PM 36 0 120 57 180 0 0 0 0 0 197 80 670

12:45 PM 43 0 119 58 165 0 0 0 0 0 183 94 662

Total 130 0 449 222 732 0 0 0 0 0 766 327 2626

01:00 PM 22 0 92 40 183 0 0 0 0 0 200 93 630

01:15 PM 22 0 109 64 151 0 0 0 0 0 176 65 587

01:30 PM 24 1 109 67 172 0 0 0 0 0 182 74 629

01:45 PM 24 0 102 58 154 0 0 0 0 0 184 76 598

Total 92 1 412 229 660 0 0 0 0 0 742 308 2444

Grand Total 330 1 1313 684 2165 0 0 0 0 0 2274 941 7708

Apprch % 20.1 0.1 79.9 24 76 0 0 0 0 0 70.7 29.3  

Total % 4.3 0 17 8.9 28.1 0 0 0 0 0 29.5 12.2

Cars 330 1 1312 680 2158 0 0 0 0 0 2269 940 7690

% Cars 100 100 99.9 99.4 99.7 0 0 0 0 0 99.8 99.9 99.8

Trucks 0 0 1 4 7 0 0 0 0 0 5 1 18

% Trucks 0 0 0.1 0.6 0.3 0 0 0 0 0 0.2 0.1 0.2

Accurate Counts
978-664-2565



File Name : 797700S1
Site Code : 79770001
Start Date : 7/28/2018
Page No : 2

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Ramps

From North

North Ave

From East

Rte 95 SB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:15 AM

11:15 AM 27 0 115 142 62 185 0 247 0 0 0 0 0 211 75 286 675

11:30 AM 23 0 123 146 55 197 0 252 0 0 0 0 0 164 79 243 641

11:45 AM 20 0 107 127 63 181 0 244 0 0 0 0 0 211 81 292 663

12:00 PM 28 0 114 142 49 222 0 271 0 0 0 0 0 192 81 273 686
Total Volume 98 0 459 557 229 785 0 1014 0 0 0 0 0 778 316 1094 2665

% App. Total 17.6 0 82.4  22.6 77.4 0  0 0 0  0 71.1 28.9   

PHF .875 .000 .933 .954 .909 .884 .000 .935 .000 .000 .000 .000 .000 .922 .975 .937 .971

Cars 98 0 458 556 229 781 0 1010 0 0 0 0 0 776 315 1091 2657

% Cars 100 0 99.8 99.8 100 99.5 0 99.6 0 0 0 0 0 99.7 99.7 99.7 99.7

Trucks 0 0 1 1 0 4 0 4 0 0 0 0 0 2 1 3 8

% Trucks 0 0 0.2 0.2 0 0.5 0 0.4 0 0 0 0 0 0.3 0.3 0.3 0.3

Accurate Counts
978-664-2565



File Name : 797700S1
Site Code : 79770001
Start Date : 7/28/2018
Page No : 3

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:15 AM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

12:00 PM 11:15 AM 11:00 AM 12:15 PM

+0 mins. 28 0 114 142 62 185 0 247 0 0 0 0 0 194 72 266

+15 mins. 23 0 96 119 55 197 0 252 0 0 0 0 0 197 80 277

+30 mins. 36 0 120 156 63 181 0 244 0 0 0 0 0 183 94 277

+45 mins. 43 0 119 162 49 222 0 271 0 0 0 0 0 200 93 293
Total Volume 130 0 449 579 229 785 0 1014 0 0 0 0 0 774 339 1113

% App. Total 22.5 0 77.5  22.6 77.4 0  0 0 0  0 69.5 30.5  

PHF .756 .000 .935 .894 .909 .884 .000 .935 .000 .000 .000 .000 .000 .968 .902 .950

Accurate Counts
978-664-2565



File Name : 797700S1
Site Code : 79770001
Start Date : 7/28/2018
Page No : 13

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 SB Ramps

From North
North Ave
From East

Rte 95 SB Ramps
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

11:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1

11:30 AM 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 0 2 1 3

11:45 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1

Total 0 0 0 0 1 2 0 0 0 0 0 2 0 1 0 0 2 4 6

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 1 2

Total 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 1 2

01:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1

01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1

Grand Total 0 0 0 1 1 3 0 0 0 0 0 2 0 2 0 0 3 6 9

Apprch % 0 0 0 25 75 0 0 0 0 0 100 0    

Total % 0 0 0  16.7 50 0  0 0 0  0 33.3 0  33.3 66.7

Accurate Counts
978-664-2565



File Name : 797700S1
Site Code : 79770001
Start Date : 7/28/2018
Page No : 14

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Ramps

From North

North Ave

From East

Rte 95 SB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

11:15 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1

11:30 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1

11:45 AM 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1

Total Volume 0 0 0 0 1 2 0 3 0 0 0 0 0 1 0 1 4

% App. Total 0 0 0  33.3 66.7 0  0 0 0  0 100 0   

PHF .000 .000 .000 .000 .250 .500 .000 .750 .000 .000 .000 .000 .000 .250 .000 .250 1.00

Accurate Counts
978-664-2565



File Name : 797700S1
Site Code : 79770001
Start Date : 7/28/2018
Page No : 15

N/S Street  : Route 95 SB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

+15 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 1 2 0 3 0 0 0 0 0 1 0 1

% App. Total 0 0 0  33.3 66.7 0  0 0 0  0 100 0  

PHF .000 .000 .000 .000 .250 .500 .000 .750 .000 .000 .000 .000 .000 .250 .000 .250

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 NB Ramps

From North
North Ave
From East

Rte 95 NB Ramps
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 0 0 0 0 97 20 36 0 49 38 65 0 305

07:15 AM 0 0 0 0 102 23 33 0 60 41 69 0 328

07:30 AM 0 0 0 0 109 39 59 2 66 68 73 0 416

07:45 AM 0 0 0 0 117 19 31 1 62 44 97 0 371

Total 0 0 0 0 425 101 159 3 237 191 304 0 1420

08:00 AM 0 0 0 0 134 25 47 0 60 55 91 0 412

08:15 AM 0 0 0 0 106 18 46 0 82 32 132 0 416

08:30 AM 0 0 0 0 126 38 51 0 90 41 129 0 475

08:45 AM 0 0 0 0 136 30 60 0 92 41 152 0 511

Total 0 0 0 0 502 111 204 0 324 169 504 0 1814

Grand Total 0 0 0 0 927 212 363 3 561 360 808 0 3234

Apprch % 0 0 0 0 81.4 18.6 39.2 0.3 60.5 30.8 69.2 0  

Total % 0 0 0 0 28.7 6.6 11.2 0.1 17.3 11.1 25 0

Cars 0 0 0 0 917 209 358 3 558 358 796 0 3199

% Cars 0 0 0 0 98.9 98.6 98.6 100 99.5 99.4 98.5 0 98.9

Trucks 0 0 0 0 10 3 5 0 3 2 12 0 35

% Trucks 0 0 0 0 1.1 1.4 1.4 0 0.5 0.6 1.5 0 1.1

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 NB Ramps

From North

North Ave

From East

Rte 95 NB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 0 0 0 0 134 25 159 47 0 60 107 55 91 0 146 412

08:15 AM 0 0 0 0 0 106 18 124 46 0 82 128 32 132 0 164 416

08:30 AM 0 0 0 0 0 126 38 164 51 0 90 141 41 129 0 170 475

08:45 AM 0 0 0 0 0 136 30 166 60 0 92 152 41 152 0 193 511

Total Volume 0 0 0 0 0 502 111 613 204 0 324 528 169 504 0 673 1814

% App. Total 0 0 0  0 81.9 18.1  38.6 0 61.4  25.1 74.9 0   

PHF .000 .000 .000 .000 .000 .923 .730 .923 .850 .000 .880 .868 .768 .829 .000 .872 .887

Cars 0 0 0 0 0 495 109 604 202 0 323 525 168 498 0 666 1795

% Cars 0 0 0 0 0 98.6 98.2 98.5 99.0 0 99.7 99.4 99.4 98.8 0 99.0 99.0

Trucks 0 0 0 0 0 7 2 9 2 0 1 3 1 6 0 7 19

% Trucks 0 0 0 0 0 1.4 1.8 1.5 1.0 0 0.3 0.6 0.6 1.2 0 1.0 1.0

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 08:00 AM 08:00 AM 08:00 AM

+0 mins. 0 0 0 0 0 134 25 159 47 0 60 107 55 91 0 146

+15 mins. 0 0 0 0 0 106 18 124 46 0 82 128 32 132 0 164

+30 mins. 0 0 0 0 0 126 38 164 51 0 90 141 41 129 0 170

+45 mins. 0 0 0 0 0 136 30 166 60 0 92 152 41 152 0 193

Total Volume 0 0 0 0 0 502 111 613 204 0 324 528 169 504 0 673

% App. Total 0 0 0  0 81.9 18.1  38.6 0 61.4  25.1 74.9 0  

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 NB Ramps

From North
North Ave
From East

Rte 95 NB Ramps
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 100 0

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 NB Ramps

From North

North Ave

From East

Rte 95 NB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 NB Ramps

From North
North Ave
From East

Rte 95 NB Ramps
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 0 0 0 0 174 48 36 1 42 97 118 0 516

04:15 PM 0 0 0 0 145 48 44 1 38 96 128 0 500

04:30 PM 0 0 0 0 201 46 26 0 50 98 137 0 558

04:45 PM 0 0 0 0 163 40 30 2 50 96 144 0 525

Total 0 0 0 0 683 182 136 4 180 387 527 0 2099

05:00 PM 0 0 0 0 202 58 31 1 54 85 152 0 583

05:15 PM 0 0 0 0 151 43 41 1 38 80 131 0 485

05:30 PM 0 0 0 0 169 39 26 3 60 83 158 0 538

05:45 PM 0 0 0 0 142 29 49 5 50 85 134 0 494

Total 0 0 0 0 664 169 147 10 202 333 575 0 2100

Grand Total 0 0 0 0 1347 351 283 14 382 720 1102 0 4199

Apprch % 0 0 0 0 79.3 20.7 41.7 2.1 56.3 39.5 60.5 0  

Total % 0 0 0 0 32.1 8.4 6.7 0.3 9.1 17.1 26.2 0

Cars 0 0 0 0 1338 351 283 14 382 719 1098 0 4185

% Cars 0 0 0 0 99.3 100 100 100 100 99.9 99.6 0 99.7

Trucks 0 0 0 0 9 0 0 0 0 1 4 0 14

% Trucks 0 0 0 0 0.7 0 0 0 0 0.1 0.4 0 0.3

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 NB Ramps

From North

North Ave

From East

Rte 95 NB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 0 0 0 0 145 48 193 44 1 38 83 96 128 0 224 500

04:30 PM 0 0 0 0 0 201 46 247 26 0 50 76 98 137 0 235 558

04:45 PM 0 0 0 0 0 163 40 203 30 2 50 82 96 144 0 240 525

05:00 PM 0 0 0 0 0 202 58 260 31 1 54 86 85 152 0 237 583

Total Volume 0 0 0 0 0 711 192 903 131 4 192 327 375 561 0 936 2166

% App. Total 0 0 0  0 78.7 21.3  40.1 1.2 58.7  40.1 59.9 0   

PHF .000 .000 .000 .000 .000 .880 .828 .868 .744 .500 .889 .951 .957 .923 .000 .975 .929

Cars 0 0 0 0 0 708 192 900 131 4 192 327 374 557 0 931 2158

% Cars 0 0 0 0 0 99.6 100 99.7 100 100 100 100 99.7 99.3 0 99.5 99.6

Trucks 0 0 0 0 0 3 0 3 0 0 0 0 1 4 0 5 8

% Trucks 0 0 0 0 0 0.4 0 0.3 0 0 0 0 0.3 0.7 0 0.5 0.4

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:15 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:30 PM 05:00 PM 04:15 PM

+0 mins. 0 0 0 0 0 201 46 247 31 1 54 86 96 128 0 224

+15 mins. 0 0 0 0 0 163 40 203 41 1 38 80 98 137 0 235

+30 mins. 0 0 0 0 0 202 58 260 26 3 60 89 96 144 0 240
+45 mins. 0 0 0 0 0 151 43 194 49 5 50 104 85 152 0 237

Total Volume 0 0 0 0 0 717 187 904 147 10 202 359 375 561 0 936

% App. Total 0 0 0  0 79.3 20.7  40.9 2.8 56.3  40.1 59.9 0  

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 NB Ramps

From North
North Ave
From East

Rte 95 NB Ramps
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

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

Total 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 1 2

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

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

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

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

Total 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3 0 3

Grand Total 0 0 0 1 0 0 0 0 0 0 0 3 0 1 0 0 4 1 5

Apprch % 0 0 0 0 0 0 0 0 0 0 100 0    

Total % 0 0 0  0 0 0  0 0 0  0 100 0  80 20

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 NB Ramps

From North

North Ave

From East

Rte 95 NB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

% App. Total 0 0 0  0 0 0  0 0 0  0 100 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .250 .250

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

% App. Total 0 0 0  0 0 0  0 0 0  0 100 0  

Accurate Counts
978-664-2565



File Name : 797700S2
Site Code : 79770002
Start Date : 7/28/2018
Page No : 1

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 NB Ramps

From North
North Ave
From East

Rte 95 NB Ramps
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

11:00 AM 0 0 0 0 187 31 65 0 43 89 134 0 549

11:15 AM 0 0 0 0 186 31 65 2 54 107 125 0 570

11:30 AM 0 0 0 0 164 38 82 1 50 73 118 0 526

11:45 AM 0 0 0 0 180 30 71 2 44 93 133 0 553

Total 0 0 0 0 717 130 283 5 191 362 510 0 2198

12:00 PM 0 0 0 0 192 40 73 1 42 100 118 0 566

12:15 PM 0 0 0 0 165 24 56 0 27 93 128 0 493

12:30 PM 0 0 0 0 183 36 56 0 44 84 152 0 555

12:45 PM 0 0 0 0 168 32 62 0 44 77 140 0 523

Total 0 0 0 0 708 132 247 1 157 354 538 0 2137

01:00 PM 0 0 0 0 150 28 67 0 44 80 143 0 512

01:15 PM 0 0 0 0 151 25 61 0 35 95 110 0 477

01:30 PM 0 0 0 0 174 31 72 0 21 85 116 0 499

01:45 PM 0 0 0 0 146 22 64 0 49 92 118 0 491

Total 0 0 0 0 621 106 264 0 149 352 487 0 1979

Grand Total 0 0 0 0 2046 368 794 6 497 1068 1535 0 6314

Apprch % 0 0 0 0 84.8 15.2 61.2 0.5 38.3 41 59 0  

Total % 0 0 0 0 32.4 5.8 12.6 0.1 7.9 16.9 24.3 0

Cars 0 0 0 0 2037 368 792 6 493 1067 1531 0 6294

% Cars 0 0 0 0 99.6 100 99.7 100 99.2 99.9 99.7 0 99.7

Trucks 0 0 0 0 9 0 2 0 4 1 4 0 20

% Trucks 0 0 0 0 0.4 0 0.3 0 0.8 0.1 0.3 0 0.3

Accurate Counts
978-664-2565



File Name : 797700S2
Site Code : 79770002
Start Date : 7/28/2018
Page No : 2

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 NB Ramps

From North

North Ave

From East

Rte 95 NB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:15 AM

11:15 AM 0 0 0 0 0 186 31 217 65 2 54 121 107 125 0 232 570

11:30 AM 0 0 0 0 0 164 38 202 82 1 50 133 73 118 0 191 526

11:45 AM 0 0 0 0 0 180 30 210 71 2 44 117 93 133 0 226 553

12:00 PM 0 0 0 0 0 192 40 232 73 1 42 116 100 118 0 218 566

Total Volume 0 0 0 0 0 722 139 861 291 6 190 487 373 494 0 867 2215

% App. Total 0 0 0  0 83.9 16.1  59.8 1.2 39  43 57 0   

PHF .000 .000 .000 .000 .000 .940 .869 .928 .887 .750 .880 .915 .871 .929 .000 .934 .971

Cars 0 0 0 0 0 719 139 858 290 6 188 484 373 492 0 865 2207

% Cars 0 0 0 0 0 99.6 100 99.7 99.7 100 98.9 99.4 100 99.6 0 99.8 99.6

Trucks 0 0 0 0 0 3 0 3 1 0 2 3 0 2 0 2 8

% Trucks 0 0 0 0 0 0.4 0 0.3 0.3 0 1.1 0.6 0 0.4 0 0.2 0.4

Accurate Counts
978-664-2565



File Name : 797700S2
Site Code : 79770002
Start Date : 7/28/2018
Page No : 3

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:15 AM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

11:00 AM 11:15 AM 11:15 AM 11:45 AM

+0 mins. 0 0 0 0 0 186 31 217 65 2 54 121 93 133 0 226

+15 mins. 0 0 0 0 0 164 38 202 82 1 50 133 100 118 0 218

+30 mins. 0 0 0 0 0 180 30 210 71 2 44 117 93 128 0 221

+45 mins. 0 0 0 0 0 192 40 232 73 1 42 116 84 152 0 236
Total Volume 0 0 0 0 0 722 139 861 291 6 190 487 370 531 0 901

% App. Total 0 0 0  0 83.9 16.1  59.8 1.2 39  41.1 58.9 0  

PHF .000 .000 .000 .000 .000 .940 .869 .928 .887 .750 .880 .915 .925 .873 .000 .954

Accurate Counts
978-664-2565



File Name : 797700S2
Site Code : 79770002
Start Date : 7/28/2018
Page No : 13

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 NB Ramps

From North
North Ave
From East

Rte 95 NB Ramps
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 2

11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1

11:45 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

Total 0 0 0 0 0 1 0 0 0 0 0 2 0 1 0 0 2 2 4

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1

01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1

Grand Total 0 0 0 0 0 2 0 0 0 0 0 2 0 1 0 0 2 3 5

Apprch % 0 0 0 0 100 0 0 0 0 0 100 0    

Total % 0 0 0  0 66.7 0  0 0 0  0 33.3 0  40 60

Accurate Counts
978-664-2565



File Name : 797700S2
Site Code : 79770002
Start Date : 7/28/2018
Page No : 14

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 NB Ramps

From North

North Ave

From East

Rte 95 NB Ramps

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1

11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 2

% App. Total 0 0 0  0 100 0  0 0 0  0 100 0   

PHF .000 .000 .000 .000 .000 .250 .000 .250 .000 .000 .000 .000 .000 .250 .000 .250 .500

Accurate Counts
978-664-2565



File Name : 797700S2
Site Code : 79770002
Start Date : 7/28/2018
Page No : 15

N/S Street  : Route 95 NB Ramps
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1

% App. Total 0 0 0  0 100 0  0 0 0  0 100 0  

PHF .000 .000 .000 .000 .000 .250 .000 .250 .000 .000 .000 .000 .000 .250 .000 .250

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
North Ave
From East

Private Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 4 0 10 2 100 10 3 0 1 10 96 11 247

07:15 AM 10 0 11 1 114 7 3 0 1 17 99 10 273

07:30 AM 3 0 18 0 116 5 10 0 1 14 104 20 291

07:45 AM 11 1 19 3 119 3 4 0 0 21 139 7 327

Total 28 1 58 6 449 25 20 0 3 62 438 48 1138

08:00 AM 12 1 20 1 128 8 4 0 0 17 118 9 318

08:15 AM 8 1 11 3 116 12 3 1 1 35 165 12 368

08:30 AM 5 0 11 6 139 12 6 0 1 43 169 11 403

08:45 AM 8 0 7 0 158 12 4 0 1 40 193 10 433

Total 33 2 49 10 541 44 17 1 3 135 645 42 1522

Grand Total 61 3 107 16 990 69 37 1 6 197 1083 90 2660

Apprch % 35.7 1.8 62.6 1.5 92.1 6.4 84.1 2.3 13.6 14.4 79.1 6.6  

Total % 2.3 0.1 4 0.6 37.2 2.6 1.4 0 0.2 7.4 40.7 3.4

Cars 61 3 107 16 978 69 36 1 6 197 1069 89 2632

% Cars 100 100 100 100 98.8 100 97.3 100 100 100 98.7 98.9 98.9

Trucks 0 0 0 0 12 0 1 0 0 0 14 1 28

% Trucks 0 0 0 0 1.2 0 2.7 0 0 0 1.3 1.1 1.1

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Quannapowitt Pkwy

From North

North Ave

From East

Private Dwy

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 12 1 20 33 1 128 8 137 4 0 0 4 17 118 9 144 318

08:15 AM 8 1 11 20 3 116 12 131 3 1 1 5 35 165 12 212 368

08:30 AM 5 0 11 16 6 139 12 157 6 0 1 7 43 169 11 223 403

08:45 AM 8 0 7 15 0 158 12 170 4 0 1 5 40 193 10 243 433

Total Volume 33 2 49 84 10 541 44 595 17 1 3 21 135 645 42 822 1522

% App. Total 39.3 2.4 58.3  1.7 90.9 7.4  81 4.8 14.3  16.4 78.5 5.1   

PHF .688 .500 .613 .636 .417 .856 .917 .875 .708 .250 .750 .750 .785 .835 .875 .846 .879

Cars 33 2 49 84 10 533 44 587 16 1 3 20 135 639 41 815 1506

% Cars 100 100 100 100 100 98.5 100 98.7 94.1 100 100 95.2 100 99.1 97.6 99.1 98.9

Trucks 0 0 0 0 0 8 0 8 1 0 0 1 0 6 1 7 16

% Trucks 0 0 0 0 0 1.5 0 1.3 5.9 0 0 4.8 0 0.9 2.4 0.9 1.1

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

 Quannapowitt Pkwy 
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Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:15 AM 08:00 AM 07:30 AM 08:00 AM

+0 mins. 10 0 11 21 1 128 8 137 10 0 1 11 17 118 9 144

+15 mins. 3 0 18 21 3 116 12 131 4 0 0 4 35 165 12 212

+30 mins. 11 1 19 31 6 139 12 157 4 0 0 4 43 169 11 223

+45 mins. 12 1 20 33 0 158 12 170 3 1 1 5 40 193 10 243

Total Volume 36 2 68 106 10 541 44 595 21 1 2 24 135 645 42 822

% App. Total 34 1.9 64.2  1.7 90.9 7.4  87.5 4.2 8.3  16.4 78.5 5.1  

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 13

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
North Ave
From East

Private Dwy
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 3 0 3

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

07:45 AM 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 1 2

Total 0 0 0 3 0 1 0 0 0 0 0 0 0 0 0 1 4 1 5

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 3 0 1 0 0 0 0 0 0 0 0 0 1 4 1 5

Apprch % 0 0 0 0 100 0 0 0 0 0 0 0    

Total % 0 0 0  0 100 0  0 0 0  0 0 0  80 20

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 14

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Quannapowitt Pkwy

From North

North Ave

From East

Private Dwy

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total Volume 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1

% App. Total 0 0 0  0 100 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .250 .000 .250 .000 .000 .000 .000 .000 .000 .000 .000 .250

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 15

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

 Quannapowitt Pkwy 

 N
o

rt
h

 A
ve

  N
o

rth
 A

ve
 

 Private Dwy 

Right
0 

Thru
0 

Left
0 

InOut Total
0 0 0 

R
ig

h
t 0
 

T
h

ru 1
 

L
e

ft 0
 

O
u

t
T

o
ta

l
In

0
 

1
 

1
 

Left
0 

Thru
0 

Right
0 

Out TotalIn
0 0 0 

L
e

ft
0

 
T

h
ru

0
 

R
ig

h
t0
 

T
o

ta
l

O
u

t
In

1
 

0
 

1
 

Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 100 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
North Ave
From East

Private Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 8 1 32 1 188 6 11 0 4 12 150 2 415

04:15 PM 10 0 19 2 159 11 7 1 3 9 148 5 374

04:30 PM 9 0 27 1 215 11 10 0 5 14 166 5 463

04:45 PM 5 2 22 2 162 14 12 0 2 18 178 4 421

Total 32 3 100 6 724 42 40 1 14 53 642 16 1673

05:00 PM 14 0 57 1 195 11 11 2 6 27 169 5 498

05:15 PM 14 0 31 3 159 11 7 0 2 21 149 5 402

05:30 PM 16 0 38 3 160 12 6 0 7 21 189 3 455

05:45 PM 13 0 29 0 132 15 8 0 5 22 155 3 382

Total 57 0 155 7 646 49 32 2 20 91 662 16 1737

Grand Total 89 3 255 13 1370 91 72 3 34 144 1304 32 3410

Apprch % 25.6 0.9 73.5 0.9 92.9 6.2 66.1 2.8 31.2 9.7 88.1 2.2  

Total % 2.6 0.1 7.5 0.4 40.2 2.7 2.1 0.1 1 4.2 38.2 0.9

Cars 89 3 255 13 1361 91 72 3 34 144 1300 32 3397

% Cars 100 100 100 100 99.3 100 100 100 100 100 99.7 100 99.6

Trucks 0 0 0 0 9 0 0 0 0 0 4 0 13

% Trucks 0 0 0 0 0.7 0 0 0 0 0 0.3 0 0.4

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Quannapowitt Pkwy

From North

North Ave

From East

Private Dwy

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 9 0 27 36 1 215 11 227 10 0 5 15 14 166 5 185 463

04:45 PM 5 2 22 29 2 162 14 178 12 0 2 14 18 178 4 200 421

05:00 PM 14 0 57 71 1 195 11 207 11 2 6 19 27 169 5 201 498

05:15 PM 14 0 31 45 3 159 11 173 7 0 2 9 21 149 5 175 402

Total Volume 42 2 137 181 7 731 47 785 40 2 15 57 80 662 19 761 1784

% App. Total 23.2 1.1 75.7  0.9 93.1 6  70.2 3.5 26.3  10.5 87 2.5   

PHF .750 .250 .601 .637 .583 .850 .839 .865 .833 .250 .625 .750 .741 .930 .950 .947 .896

Cars 42 2 137 181 7 728 47 782 40 2 15 57 80 658 19 757 1777

% Cars 100 100 100 100 100 99.6 100 99.6 100 100 100 100 100 99.4 100 99.5 99.6

Trucks 0 0 0 0 0 3 0 3 0 0 0 0 0 4 0 4 7

% Trucks 0 0 0 0 0 0.4 0 0.4 0 0 0 0 0 0.6 0 0.5 0.4

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

 Quannapowitt Pkwy 

 N
o

rt
h

 A
ve

  N
o

rth
 A

ve
 

 Private Dwy 

Right

137 
0 

137 
Thru

2 
0 
2 

Left

42 
0 

42 

InOut Total
129 181 310 

0 0 0 
129 310 181 

R
ig

h
t

4
7

 
0

 
4

7
 

T
h

ru

7
2

8
 

3
 

7
3

1
 

L
e

ft 7
 

0
 

7
 

O
u

t
T

o
ta

l
In

7
1

5
 

7
8

2
 

1
4

9
7

 
4

 
3

 
7

 
7

1
9

 
1

5
0

4
 

7
8

5
 

Left
40 
0 

40 

Thru
2 
0 
2 

Right
15 
0 

15 

Out TotalIn

28 57 85 
0 0 0 

28 85 57 

L
e

ft8
0

 
0

 
8

0
 

T
h

ru6
5

8
 

4
 

6
6

2
 

R
ig

h
t

1
9

 
0

 
1

9
 

T
o

ta
l

O
u

t
In

9
0

5
 

7
5

7
 

1
6

6
2

 
3

 
4

 
7

 
9

0
8

 
1

6
6

9
 

7
6

1
 

Peak Hour Begins at 04:30 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

05:00 PM 04:30 PM 04:15 PM 04:45 PM

+0 mins. 14 0 57 71 1 215 11 227 7 1 3 11 18 178 4 200

+15 mins. 14 0 31 45 2 162 14 178 10 0 5 15 27 169 5 201

+30 mins. 16 0 38 54 1 195 11 207 12 0 2 14 21 149 5 175

+45 mins. 13 0 29 42 3 159 11 173 11 2 6 19 21 189 3 213

Total Volume 57 0 155 212 7 731 47 785 40 3 16 59 87 685 17 789

% App. Total 26.9 0 73.1  0.9 93.1 6  67.8 5.1 27.1  11 86.8 2.2  

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 13

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
North Ave
From East

Private Dwy
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

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

05:15 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 1

05:30 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 2

05:45 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 2

Total 0 0 0 0 0 0 2 2 0 0 0 2 0 0 0 1 5 2 7

Grand Total 0 0 0 0 0 0 2 2 0 0 0 2 0 1 0 1 5 3 8

Apprch % 0 0 0 0 0 100 0 0 0 0 100 0    

Total % 0 0 0  0 0 66.7  0 0 0  0 33.3 0  62.5 37.5

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 14

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Quannapowitt Pkwy

From North

North Ave

From East

Private Dwy

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

05:30 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1

05:45 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1

Total Volume 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 2

% App. Total 0 0 0  0 0 100  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .500 .500 .000 .000 .000 .000 .000 .000 .000 .000 .500

Accurate Counts
978-664-2565



File Name : 79770003
Site Code : 79770003
Start Date : 7/26/2018
Page No : 15

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

 Quannapowitt Pkwy 

 N
o

rt
h

 A
ve

  N
o

rth
 A

ve
 

 Private Dwy 

Right
0 

Thru
0 

Left
0 

InOut Total
2 0 2 

R
ig

h
t 2
 

T
h

ru 0
 

L
e

ft 0
 

O
u

t
T

o
ta

l
In

0
 

2
 

2
 

Left
0 

Thru
0 

Right
0 

Out TotalIn
0 0 0 

L
e

ft
0

 
T

h
ru

0
 

R
ig

h
t0
 

T
o

ta
l

O
u

t
In

0
 

0
 

0
 

Peak Hour Begins at 05:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 05:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 1

+45 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 2 2 0 0 0 0 0 1 0 1

% App. Total 0 0 0  0 0 100  0 0 0  0 100 0  

Accurate Counts
978-664-2565



File Name : 797700S3
Site Code : 79770003
Start Date : 7/28/2018
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
North Ave
From East

Private Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

11:00 AM 11 1 5 3 203 5 7 1 2 9 151 11 409

11:15 AM 2 0 7 2 198 9 14 0 3 10 159 10 414

11:30 AM 6 1 2 1 186 14 8 0 1 10 151 11 391

11:45 AM 8 0 4 1 202 9 12 0 1 14 151 8 410

Total 27 2 18 7 789 37 41 1 7 43 612 40 1624

12:00 PM 5 0 5 2 202 14 16 0 1 5 143 13 406

12:15 PM 3 0 4 3 179 14 10 0 5 7 150 4 379

12:30 PM 3 0 9 2 203 10 4 0 3 12 172 7 425

12:45 PM 4 0 10 0 188 7 8 0 2 5 171 13 408

Total 15 0 28 7 772 45 38 0 11 29 636 37 1618

01:00 PM 2 0 7 3 162 3 4 1 6 10 166 5 369

01:15 PM 3 0 6 1 157 5 11 0 3 6 136 4 332

01:30 PM 6 0 8 1 194 4 6 0 6 6 126 7 364

01:45 PM 5 0 3 1 162 4 4 0 3 11 148 6 347

Total 16 0 24 6 675 16 25 1 18 33 576 22 1412

Grand Total 58 2 70 20 2236 98 104 2 36 105 1824 99 4654

Apprch % 44.6 1.5 53.8 0.8 95 4.2 73.2 1.4 25.4 5.2 89.9 4.9  

Total % 1.2 0 1.5 0.4 48 2.1 2.2 0 0.8 2.3 39.2 2.1

Cars 58 2 70 20 2227 98 104 2 36 105 1816 99 4637

% Cars 100 100 100 100 99.6 100 100 100 100 100 99.6 100 99.6

Trucks 0 0 0 0 9 0 0 0 0 0 8 0 17

% Trucks 0 0 0 0 0.4 0 0 0 0 0 0.4 0 0.4

Accurate Counts
978-664-2565



File Name : 797700S3
Site Code : 79770003
Start Date : 7/28/2018
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Quannapowitt Pkwy

From North

North Ave

From East

Private Dwy

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 11 1 5 17 3 203 5 211 7 1 2 10 9 151 11 171 409

11:15 AM 2 0 7 9 2 198 9 209 14 0 3 17 10 159 10 179 414
11:30 AM 6 1 2 9 1 186 14 201 8 0 1 9 10 151 11 172 391

11:45 AM 8 0 4 12 1 202 9 212 12 0 1 13 14 151 8 173 410

Total Volume 27 2 18 47 7 789 37 833 41 1 7 49 43 612 40 695 1624

% App. Total 57.4 4.3 38.3  0.8 94.7 4.4  83.7 2 14.3  6.2 88.1 5.8   

PHF .614 .500 .643 .691 .583 .972 .661 .982 .732 .250 .583 .721 .768 .962 .909 .971 .981

Cars 27 2 18 47 7 786 37 830 41 1 7 49 43 608 40 691 1617

% Cars 100 100 100 100 100 99.6 100 99.6 100 100 100 100 100 99.3 100 99.4 99.6

Trucks 0 0 0 0 0 3 0 3 0 0 0 0 0 4 0 4 7

% Trucks 0 0 0 0 0 0.4 0 0.4 0 0 0 0 0 0.7 0 0.6 0.4

Accurate Counts
978-664-2565



File Name : 797700S3
Site Code : 79770003
Start Date : 7/28/2018
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

11:00 AM 11:45 AM 11:15 AM 12:15 PM

+0 mins. 11 1 5 17 1 202 9 212 14 0 3 17 7 150 4 161

+15 mins. 2 0 7 9 2 202 14 218 8 0 1 9 12 172 7 191
+30 mins. 6 1 2 9 3 179 14 196 12 0 1 13 5 171 13 189

+45 mins. 8 0 4 12 2 203 10 215 16 0 1 17 10 166 5 181

Total Volume 27 2 18 47 8 786 47 841 50 0 6 56 34 659 29 722

% App. Total 57.4 4.3 38.3  1 93.5 5.6  89.3 0 10.7  4.7 91.3 4  

PHF .614 .500 .643 .691 .667 .968 .839 .964 .781 .000 .500 .824 .708 .958 .558 .945

Accurate Counts
978-664-2565



File Name : 797700S3
Site Code : 79770003
Start Date : 7/28/2018
Page No : 13

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
North Ave
From East

Private Dwy
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 0 0 1 0 0 2 0 0 0 0 0 0 1 0 1 2 3 5

11:15 AM 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 4 4

11:30 AM 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 1 1 3 4

11:45 AM 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 1 1 2 3

Total 0 0 0 1 0 2 9 0 0 0 0 0 0 1 0 3 4 12 16

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

12:30 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

12:45 PM 0 0 0 0 0 1 3 0 0 0 0 0 1 0 1 0 0 6 6

Total 0 0 0 0 0 1 5 0 0 0 0 0 1 0 1 0 0 8 8

01:00 PM 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 3 3

01:15 PM 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 4 4

01:30 PM 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4 4

01:45 PM 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3 3

Total 0 0 0 0 0 2 12 0 0 0 0 0 0 0 0 0 0 14 14

Grand Total 0 0 0 1 0 5 26 0 0 0 0 0 1 1 1 3 4 34 38

Apprch % 0 0 0 0 16.1 83.9 0 0 0 33.3 33.3 33.3    

Total % 0 0 0  0 14.7 76.5  0 0 0  2.9 2.9 2.9  10.5 89.5

Accurate Counts
978-664-2565



File Name : 797700S3
Site Code : 79770003
Start Date : 7/28/2018
Page No : 14

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear

Quannapowitt Pkwy

From North

North Ave

From East

Private Dwy

From South

North Ave

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:45 PM

12:45 PM 0 0 0 0 0 1 3 4 0 0 0 0 1 0 1 2 6

01:00 PM 0 0 0 0 0 1 2 3 0 0 0 0 0 0 0 0 3

01:15 PM 0 0 0 0 0 1 3 4 0 0 0 0 0 0 0 0 4

01:30 PM 0 0 0 0 0 0 4 4 0 0 0 0 0 0 0 0 4

Total Volume 0 0 0 0 0 3 12 15 0 0 0 0 1 0 1 2 17

% App. Total 0 0 0  0 20 80  0 0 0  50 0 50   

PHF .000 .000 .000 .000 .000 .750 .750 .938 .000 .000 .000 .000 .250 .000 .250 .250 .708

Accurate Counts
978-664-2565



File Name : 797700S3
Site Code : 79770003
Start Date : 7/28/2018
Page No : 15

N/S Street  : Quannapowitt Parkway
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 12:45 PM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

11:00 AM 12:45 PM 11:00 AM 12:00 PM

+0 mins. 0 0 0 0 0 1 3 4 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 1 2 3 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 1 3 4 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 4 4 0 0 0 0 1 0 1 2
Total Volume 0 0 0 0 0 3 12 15 0 0 0 0 1 0 1 2

% App. Total 0 0 0  0 20 80  0 0 0  50 0 50  

PHF .000 .000 .000 .000 .000 .750 .750 .938 .000 .000 .000 .000 .250 .000 .250 .250

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 1

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
Quannapowitt Pkwy

From South
Parking Lot
From West

Start Time Thru Right Left Thru Left Right Int. Total

07:00 AM 17 1 0 5 0 0 23

07:15 AM 22 1 1 4 0 0 28

07:30 AM 38 1 0 2 0 0 41

07:45 AM 42 2 0 7 4 1 56

Total 119 5 1 18 4 1 148

08:00 AM 34 1 0 5 1 0 41

08:15 AM 41 0 0 10 1 0 52

08:30 AM 24 1 0 9 1 0 35

08:45 AM 37 1 0 8 0 0 46

Total 136 3 0 32 3 0 174

Grand Total 255 8 1 50 7 1 322

Apprch % 97 3 2 98 87.5 12.5  

Total % 79.2 2.5 0.3 15.5 2.2 0.3

Cars 255 8 1 50 7 1 322

% Cars 100 100 100 100 100 100 100

Trucks 0 0 0 0 0 0 0

% Trucks 0 0 0 0 0 0 0

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 2

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Quannapowitt Pkwy

From North

Quannapowitt Pkwy

From South

Parking Lot

From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 38 1 39 0 2 2 0 0 0 41

07:45 AM 42 2 44 0 7 7 4 1 5 56
08:00 AM 34 1 35 0 5 5 1 0 1 41

08:15 AM 41 0 41 0 10 10 1 0 1 52

Total Volume 155 4 159 0 24 24 6 1 7 190

% App. Total 97.5 2.5  0 100  85.7 14.3   

PHF .923 .500 .903 .000 .600 .600 .375 .250 .350 .848

Cars 155 4 159 0 24 24 6 1 7 190

% Cars 100 100 100 0 100 100 100 100 100 100

Trucks 0 0 0 0 0 0 0 0 0 0

% Trucks 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 07:30 AM
 
Cars
Trucks

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 10

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
Quannapowitt Pkwy

From South
Parking Lot
From West

Start Time Thru Right Peds Left Thru Peds Left Right Peds Exclu. Total Inclu. Total Int. Total

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

07:15 AM 0 0 2 0 0 2 0 0 0 4 0 4

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

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

Total 0 0 4 0 0 2 0 0 0 6 0 6

08:00 AM 0 0 0 0 0 3 0 0 0 3 0 3

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

08:30 AM 0 0 1 0 0 2 0 0 0 3 0 3

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

Total 0 0 1 0 0 7 0 0 0 8 0 8

Grand Total 0 0 5 0 0 9 0 0 0 14 0 14

Apprch % 0 0 0 0 0 0    

Total %          100 0

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 11

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Quannapowitt Pkwy

From North

Quannapowitt Pkwy

From South

Parking Lot

From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0

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

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

Total Volume 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0  0 0  0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 1

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
Quannapowitt Pkwy

From South
Parking Lot
From West

Start Time Thru Right Left Thru Left Right Int. Total

04:00 PM 8 0 0 21 3 1 33

04:15 PM 9 0 0 14 1 0 24

04:30 PM 10 0 0 24 2 0 36

04:45 PM 11 0 0 33 0 0 44

Total 38 0 0 92 6 1 137

05:00 PM 8 0 0 47 0 0 55

05:15 PM 10 0 0 33 0 0 43

05:30 PM 13 2 0 24 0 1 40

05:45 PM 10 0 1 42 1 0 54

Total 41 2 1 146 1 1 192

Grand Total 79 2 1 238 7 2 329

Apprch % 97.5 2.5 0.4 99.6 77.8 22.2  

Total % 24 0.6 0.3 72.3 2.1 0.6

Cars 79 2 1 238 7 2 329

% Cars 100 100 100 100 100 100 100

Trucks 0 0 0 0 0 0 0

% Trucks 0 0 0 0 0 0 0

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 2

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Quannapowitt Pkwy

From North

Quannapowitt Pkwy

From South

Parking Lot

From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 8 0 8 0 47 47 0 0 0 55
05:15 PM 10 0 10 0 33 33 0 0 0 43

05:30 PM 13 2 15 0 24 24 0 1 1 40

05:45 PM 10 0 10 1 42 43 1 0 1 54

Total Volume 41 2 43 1 146 147 1 1 2 192

% App. Total 95.3 4.7  0.7 99.3  50 50   

PHF .788 .250 .717 .250 .777 .782 .250 .250 .500 .873

Cars 41 2 43 1 146 147 1 1 2 192

% Cars 100 100 100 100 100 100 100 100 100 100

Trucks 0 0 0 0 0 0 0 0 0 0

% Trucks 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 05:00 PM
 
Cars
Trucks

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 10

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
Quannapowitt Pkwy

From South
Parking Lot
From West

Start Time Thru Right Peds Left Thru Peds Left Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 3 0 0 0 3 0 3

04:15 PM 0 0 0 0 0 1 0 0 0 1 0 1

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 4 0 0 0 4 0 4

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0

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

05:30 PM 0 0 0 0 0 1 0 0 0 1 0 1

05:45 PM 0 0 3 0 0 0 0 0 0 3 0 3

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

Grand Total 0 0 3 0 0 5 0 0 0 8 0 8

Apprch % 0 0 0 0 0 0    

Total %          100 0

Accurate Counts
978-664-2565



File Name : 79770004
Site Code : 77970004
Start Date : 7/26/2018
Page No : 11

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Quannapowitt Pkwy

From North

Quannapowitt Pkwy

From South

Parking Lot

From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0  0 0  0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 797700S4
Site Code : 77970004
Start Date : 7/28/2018
Page No : 1

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
Quannapowitt Pkwy

From South
Parking Lot
From West

Start Time Thru Right Left Thru Left Right Int. Total

11:00 AM 21 2 0 18 6 0 47

11:15 AM 15 3 0 19 3 0 40

11:30 AM 13 7 0 29 2 0 51

11:45 AM 21 2 0 30 3 0 56

Total 70 14 0 96 14 0 194

12:00 PM 14 3 1 21 4 0 43

12:15 PM 8 3 0 23 6 0 40

12:30 PM 16 3 0 24 1 0 44

12:45 PM 17 3 1 19 6 0 46

Total 55 12 2 87 17 0 173

01:00 PM 12 3 0 18 5 0 38

01:15 PM 12 2 0 12 2 1 29

01:30 PM 15 1 1 13 5 0 35

01:45 PM 5 1 0 12 2 0 20

Total 44 7 1 55 14 1 122

Grand Total 169 33 3 238 45 1 489

Apprch % 83.7 16.3 1.2 98.8 97.8 2.2  

Total % 34.6 6.7 0.6 48.7 9.2 0.2

Cars 169 33 3 238 45 1 489

% Cars 100 100 100 100 100 100 100

Trucks 0 0 0 0 0 0 0

% Trucks 0 0 0 0 0 0 0

Accurate Counts
978-664-2565



File Name : 797700S4
Site Code : 77970004
Start Date : 7/28/2018
Page No : 2

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Quannapowitt Pkwy

From North

Quannapowitt Pkwy

From South

Parking Lot

From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 21 2 23 0 18 18 6 0 6 47

11:15 AM 15 3 18 0 19 19 3 0 3 40

11:30 AM 13 7 20 0 29 29 2 0 2 51

11:45 AM 21 2 23 0 30 30 3 0 3 56
Total Volume 70 14 84 0 96 96 14 0 14 194

% App. Total 83.3 16.7  0 100  100 0   

PHF .833 .500 .913 .000 .800 .800 .583 .000 .583 .866

Cars 70 14 84 0 96 96 14 0 14 194

% Cars 100 100 100 0 100 100 100 0 100 100

Trucks 0 0 0 0 0 0 0 0 0 0

% Trucks 0 0 0 0 0 0 0 0 0 0
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Peak Hour Begins at 11:00 AM
 
Cars
Trucks

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 797700S4
Site Code : 77970004
Start Date : 7/28/2018
Page No : 10

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
Quannapowitt Pkwy

From South
Parking Lot
From West

Start Time Thru Right Peds Left Thru Peds Left Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 0 0 0 0 8 0 0 0 8 0 8

11:15 AM 0 0 0 0 0 7 0 0 0 7 0 7

11:30 AM 0 0 1 0 0 9 0 0 0 10 0 10

11:45 AM 0 0 2 0 0 13 0 0 0 15 0 15

Total 0 0 3 0 0 37 0 0 0 40 0 40

12:00 PM 0 0 4 0 0 2 0 0 0 6 0 6

12:15 PM 0 0 0 0 0 4 0 0 0 4 0 4

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 10 0 0 0 10 0 10

Total 0 0 4 0 0 16 0 0 0 20 0 20

01:00 PM 0 0 1 0 0 2 0 0 0 3 0 3

01:15 PM 0 0 0 0 0 2 0 0 0 2 0 2

01:30 PM 0 0 0 0 0 3 0 0 0 3 0 3

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 1 0 0 7 0 0 0 8 0 8

Grand Total 0 0 8 0 0 60 0 0 0 68 0 68

Apprch % 0 0 0 0 0 0    

Total %          100 0

Accurate Counts
978-664-2565



File Name : 797700S4
Site Code : 77970004
Start Date : 7/28/2018
Page No : 11

N/S Street : Quannapowitt Parkway
E/W Street: Parking Lot
City/State  : Wakefield, MA
Weather    : Clear

Quannapowitt Pkwy

From North

Quannapowitt Pkwy

From South

Parking Lot

From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 0 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0  0 0  0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 1

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Lowell St

From East
Quanniapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right Thru Right Int. Total

07:00 AM 10 110 1 4 90 8 223

07:15 AM 9 145 2 2 135 14 307

07:30 AM 22 151 0 2 144 17 336

07:45 AM 23 147 5 6 148 21 350

Total 64 553 8 14 517 60 1216

08:00 AM 16 141 2 4 135 19 317

08:15 AM 14 145 5 6 142 27 339

08:30 AM 12 138 3 7 139 13 312

08:45 AM 17 128 4 4 150 21 324

Total 59 552 14 21 566 80 1292

Grand Total 123 1105 22 35 1083 140 2508

Apprch % 10 90 38.6 61.4 88.6 11.4  

Total % 4.9 44.1 0.9 1.4 43.2 5.6

Cars 123 1078 22 35 1068 140 2466

% Cars 100 97.6 100 100 98.6 100 98.3

Trucks 0 27 0 0 15 0 42

% Trucks 0 2.4 0 0 1.4 0 1.7

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 2

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Lowell St

From East

Quanniapowitt Pkwy

From South

Lowell St

From West

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 22 151 173 0 2 2 144 17 161 336

07:45 AM 23 147 170 5 6 11 148 21 169 350
08:00 AM 16 141 157 2 4 6 135 19 154 317

08:15 AM 14 145 159 5 6 11 142 27 169 339

Total Volume 75 584 659 12 18 30 569 84 653 1342

% App. Total 11.4 88.6  40 60  87.1 12.9   

PHF .815 .967 .952 .600 .750 .682 .961 .778 .966 .959

Cars 75 570 645 12 18 30 559 84 643 1318

% Cars 100 97.6 97.9 100 100 100 98.2 100 98.5 98.2

Trucks 0 14 14 0 0 0 10 0 10 24

% Trucks 0 2.4 2.1 0 0 0 1.8 0 1.5 1.8

 L
o

w
e

ll 
S

t 
 L

o
w

e
ll S

t 

 Quanniapowitt Pkwy 

T
h

ru

5
7

0
 

1
4

 
5

8
4

 
L

e
ft 7
5

 
0

 
7

5
 

O
u

t
T

o
ta

l
In

5
7

7
 

6
4

5
 

1
2

2
2

 
1

0
 

1
4

 
2

4
 

5
8

7
 

1
2

4
6

 
6

5
9

 

Left
12 
0 

12 

Right
18 
0 

18 

Out TotalIn

159 30 189 
0 0 0 

159 189 30 

T
h

ru5
5

9
 

1
0

 
5

6
9

 
R

ig
h

t

8
4

 
0

 
8

4
 

T
o

ta
l

O
u

t
In

5
8

2
 

6
4

3
 

1
2

2
5

 
1

4
 

1
0

 
2

4
 

5
9

6
 

1
2

4
9

 
6

5
3

 

Peak Hour Begins at 07:30 AM
 
Cars
Trucks

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 10

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Lowell St

From East
Quanniapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 1 0 0 0 1 1

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 1 0 0 0 1 1

Apprch % 0 0 0 0 100 0    

Total % 0 0  0 0  100 0  0 100

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 11

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Lowell St

From East

Quanniapowitt Pkwy

From South

Lowell St

From West

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0

07:30 AM 0 0 0 0 0 0 1 0 1 1
07:45 AM 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 1 0 1 1

% App. Total 0 0  0 0  100 0   

PHF .000 .000 .000 .000 .000 .000 .250 .000 .250 .250
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 1

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Lowell St

From East
Quanniapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right Thru Right Int. Total

04:00 PM 5 157 5 19 170 3 359

04:15 PM 3 139 5 10 168 6 331

04:30 PM 9 135 6 20 222 1 393

04:45 PM 7 133 7 26 215 4 392

Total 24 564 23 75 775 14 1475

05:00 PM 6 145 18 29 168 2 368

05:15 PM 8 149 11 22 213 2 405

05:30 PM 10 121 6 18 220 5 380

05:45 PM 6 112 9 34 229 4 394

Total 30 527 44 103 830 13 1547

Grand Total 54 1091 67 178 1605 27 3022

Apprch % 4.7 95.3 27.3 72.7 98.3 1.7  

Total % 1.8 36.1 2.2 5.9 53.1 0.9

Cars 54 1082 67 178 1589 27 2997

% Cars 100 99.2 100 100 99 100 99.2

Trucks 0 9 0 0 16 0 25

% Trucks 0 0.8 0 0 1 0 0.8

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 2

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Lowell St

From East

Quanniapowitt Pkwy

From South

Lowell St

From West

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 9 135 144 6 20 26 222 1 223 393

04:45 PM 7 133 140 7 26 33 215 4 219 392

05:00 PM 6 145 151 18 29 47 168 2 170 368

05:15 PM 8 149 157 11 22 33 213 2 215 405
Total Volume 30 562 592 42 97 139 818 9 827 1558

% App. Total 5.1 94.9  30.2 69.8  98.9 1.1   

PHF .833 .943 .943 .583 .836 .739 .921 .563 .927 .962

Cars 30 556 586 42 97 139 810 9 819 1544

% Cars 100 98.9 99.0 100 100 100 99.0 100 99.0 99.1

Trucks 0 6 6 0 0 0 8 0 8 14

% Trucks 0 1.1 1.0 0 0 0 1.0 0 1.0 0.9
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Peak Hour Begins at 04:30 PM
 
Cars
Trucks

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 10

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Lowell St

From East
Quanniapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0

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

05:30 PM 0 0 0 0 1 0 0 0 0 0 1 1

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 1 0 0 0 0 0 1 1

Grand Total 0 0 0 0 1 0 0 0 0 0 1 1

Apprch % 0 0 0 100 0 0    

Total % 0 0  0 100  0 0  0 100

Accurate Counts
978-664-2565



File Name : 79770005
Site Code : 79770005
Start Date : 7/26/2018
Page No : 11

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Lowell St

From East

Quanniapowitt Pkwy

From South

Lowell St

From West

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0

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

05:30 PM 0 0 0 0 1 1 0 0 0 1
Total Volume 0 0 0 0 1 1 0 0 0 1

% App. Total 0 0  0 100  0 0   

PHF .000 .000 .000 .000 .250 .250 .000 .000 .000 .250
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Peak Hour Begins at 04:45 PM
 
Bikes  Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 797700S5
Site Code : 79770005
Start Date : 7/28/2018
Page No : 1

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Lowell St

From East
Quanniapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right Thru Right Int. Total

11:00 AM 13 152 6 18 152 10 351

11:15 AM 8 135 7 15 170 10 345

11:30 AM 14 148 9 22 167 6 366

11:45 AM 15 129 9 24 141 8 326

Total 50 564 31 79 630 34 1388

12:00 PM 9 140 7 18 142 8 324

12:15 PM 6 136 8 21 152 5 328

12:30 PM 9 124 7 18 158 10 326

12:45 PM 9 135 11 14 131 11 311

Total 33 535 33 71 583 34 1289

01:00 PM 9 136 12 13 155 6 331

01:15 PM 7 131 4 10 152 7 311

01:30 PM 11 137 8 10 158 5 329

01:45 PM 4 125 4 10 138 2 283

Total 31 529 28 43 603 20 1254

Grand Total 114 1628 92 193 1816 88 3931

Apprch % 6.5 93.5 32.3 67.7 95.4 4.6  

Total % 2.9 41.4 2.3 4.9 46.2 2.2

Cars 114 1616 90 193 1800 88 3901

% Cars 100 99.3 97.8 100 99.1 100 99.2

Trucks 0 12 2 0 16 0 30

% Trucks 0 0.7 2.2 0 0.9 0 0.8

Accurate Counts
978-664-2565



File Name : 797700S5
Site Code : 79770005
Start Date : 7/28/2018
Page No : 2

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Lowell St

From East

Quanniapowitt Pkwy

From South

Lowell St

From West

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 13 152 165 6 18 24 152 10 162 351

11:15 AM 8 135 143 7 15 22 170 10 180 345

11:30 AM 14 148 162 9 22 31 167 6 173 366
11:45 AM 15 129 144 9 24 33 141 8 149 326

Total Volume 50 564 614 31 79 110 630 34 664 1388

% App. Total 8.1 91.9  28.2 71.8  94.9 5.1   

PHF .833 .928 .930 .861 .823 .833 .926 .850 .922 .948

Cars 50 559 609 31 79 110 624 34 658 1377

% Cars 100 99.1 99.2 100 100 100 99.0 100 99.1 99.2

Trucks 0 5 5 0 0 0 6 0 6 11

% Trucks 0 0.9 0.8 0 0 0 1.0 0 0.9 0.8
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Peak Hour Begins at 11:00 AM
 
Cars
Trucks

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 797700S5
Site Code : 79770005
Start Date : 7/28/2018
Page No : 10

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Lowell St

From East
Quanniapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 3 0 1 1 0 1 0 0 0 6 6

11:15 AM 0 1 0 0 2 0 2 0 0 0 5 5

11:30 AM 0 1 0 0 3 0 2 0 0 0 6 6

11:45 AM 0 1 0 1 6 1 0 0 0 1 8 9

Total 0 6 0 2 12 1 5 0 0 1 25 26

12:00 PM 0 2 0 0 1 0 4 0 0 0 7 7

12:15 PM 0 2 0 0 1 0 0 0 0 0 3 3

12:30 PM 0 2 0 0 3 0 1 0 0 0 6 6

12:45 PM 0 0 0 0 5 0 0 0 0 0 5 5

Total 0 6 0 0 10 0 5 0 0 0 21 21

01:00 PM 0 0 0 0 5 0 0 0 0 0 5 5

01:15 PM 1 1 0 0 3 0 1 0 0 0 6 6

01:30 PM 0 1 0 2 3 0 1 0 0 0 7 7

01:45 PM 0 0 0 0 1 0 0 0 0 0 1 1

Total 1 2 0 2 12 0 2 0 0 0 19 19

Grand Total 1 14 0 4 34 1 12 0 0 1 65 66

Apprch % 6.7 93.3 10.5 89.5 100 0    

Total % 1.5 21.5  6.2 52.3  18.5 0  1.5 98.5

Accurate Counts
978-664-2565



File Name : 797700S5
Site Code : 79770005
Start Date : 7/28/2018
Page No : 11

N/S Street : Quannapowitt Parkway
E/W Street: Lowell Street
City/State  : Wakefield, MA
Weather    : Clear

Lowell St

From East

Quanniapowitt Pkwy

From South

Lowell St

From West

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:15 AM

11:15 AM 0 1 1 0 2 2 2 0 2 5

11:30 AM 0 1 1 0 3 3 2 0 2 6

11:45 AM 0 1 1 1 6 7 0 0 0 8
12:00 PM 0 2 2 0 1 1 4 0 4 7

Total Volume 0 5 5 1 12 13 8 0 8 26

% App. Total 0 100  7.7 92.3  100 0   

PHF .000 .625 .625 .250 .500 .464 .500 .000 .500 .813
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Peak Hour Begins at 11:15 AM
 
Bikes  Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 1

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rotary

From North
Lowell St

From East
Rotary

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 0 0 0 105 0 11 48 0 123 0 0 0 287

07:15 AM 0 0 0 123 0 22 52 0 133 0 0 0 330

07:30 AM 0 0 0 124 0 32 42 0 168 0 0 0 366

07:45 AM 0 0 0 127 0 31 56 0 162 0 0 0 376

Total 0 0 0 479 0 96 198 0 586 0 0 0 1359

08:00 AM 0 0 0 112 0 29 63 0 177 0 0 0 381

08:15 AM 0 0 0 134 0 21 54 0 166 0 0 0 375

08:30 AM 0 0 0 116 0 28 61 0 188 0 0 0 393

08:45 AM 0 0 0 107 0 27 73 0 177 0 0 0 384

Total 0 0 0 469 0 105 251 0 708 0 0 0 1533

Grand Total 0 0 0 948 0 201 449 0 1294 0 0 0 2892

Apprch % 0 0 0 82.5 0 17.5 25.8 0 74.2 0 0 0  

Total % 0 0 0 32.8 0 7 15.5 0 44.7 0 0 0

Cars 0 0 0 920 0 199 441 0 1253 0 0 0 2813

% Cars 0 0 0 97 0 99 98.2 0 96.8 0 0 0 97.3

Trucks 0 0 0 28 0 2 8 0 41 0 0 0 79

% Trucks 0 0 0 3 0 1 1.8 0 3.2 0 0 0 2.7

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 2

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North

Lowell St

From East

Rotary

From South

Lowell St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 0 0 0 112 0 29 141 63 0 177 240 0 0 0 0 381

08:15 AM 0 0 0 0 134 0 21 155 54 0 166 220 0 0 0 0 375

08:30 AM 0 0 0 0 116 0 28 144 61 0 188 249 0 0 0 0 393
08:45 AM 0 0 0 0 107 0 27 134 73 0 177 250 0 0 0 0 384

Total Volume 0 0 0 0 469 0 105 574 251 0 708 959 0 0 0 0 1533

% App. Total 0 0 0  81.7 0 18.3  26.2 0 73.8  0 0 0   

PHF .000 .000 .000 .000 .875 .000 .905 .926 .860 .000 .941 .959 .000 .000 .000 .000 .975

Cars 0 0 0 0 457 0 103 560 247 0 685 932 0 0 0 0 1492

% Cars 0 0 0 0 97.4 0 98.1 97.6 98.4 0 96.8 97.2 0 0 0 0 97.3

Trucks 0 0 0 0 12 0 2 14 4 0 23 27 0 0 0 0 41

% Trucks 0 0 0 0 2.6 0 1.9 2.4 1.6 0 3.2 2.8 0 0 0 0 2.7

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 3

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

 Rotary 
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Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

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

+0 mins. 0 0 0 0 124 0 32 156 63 0 177 240 0 0 0 0

+15 mins. 0 0 0 0 127 0 31 158 54 0 166 220 0 0 0 0

+30 mins. 0 0 0 0 112 0 29 141 61 0 188 249 0 0 0 0

+45 mins. 0 0 0 0 134 0 21 155 73 0 177 250 0 0 0 0

Total Volume 0 0 0 0 497 0 113 610 251 0 708 959 0 0 0 0

% App. Total 0 0 0  81.5 0 18.5  26.2 0 73.8  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 13

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rotary

From North
Lowell St

From East
Rotary

From South
Lowell St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 0 0

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 14

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North

Lowell St

From East

Rotary

From South

Lowell St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 15

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 1

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rotary

From North
Lowell St

From East
Rotary

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 0 0 0 133 0 32 112 0 164 0 0 0 441

04:15 PM 0 0 0 120 0 28 94 0 175 0 0 0 417

04:30 PM 0 0 0 137 0 12 88 0 160 0 0 0 397

04:45 PM 0 0 0 123 0 22 81 0 152 0 0 0 378

Total 0 0 0 513 0 94 375 0 651 0 0 0 1633

05:00 PM 0 0 0 145 0 20 106 0 165 0 0 0 436

05:15 PM 0 0 0 136 0 19 126 0 145 0 0 0 426

05:30 PM 0 0 0 114 0 17 141 0 116 0 0 0 388

05:45 PM 0 0 0 106 0 20 127 0 152 0 0 0 405

Total 0 0 0 501 0 76 500 0 578 0 0 0 1655

Grand Total 0 0 0 1014 0 170 875 0 1229 0 0 0 3288

Apprch % 0 0 0 85.6 0 14.4 41.6 0 58.4 0 0 0  

Total % 0 0 0 30.8 0 5.2 26.6 0 37.4 0 0 0

Cars 0 0 0 1003 0 167 872 0 1218 0 0 0 3260

% Cars 0 0 0 98.9 0 98.2 99.7 0 99.1 0 0 0 99.1

Trucks 0 0 0 11 0 3 3 0 11 0 0 0 28

% Trucks 0 0 0 1.1 0 1.8 0.3 0 0.9 0 0 0 0.9

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 2

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North

Lowell St

From East

Rotary

From South

Lowell St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 0 0 145 0 20 165 106 0 165 271 0 0 0 0 436
05:15 PM 0 0 0 0 136 0 19 155 126 0 145 271 0 0 0 0 426

05:30 PM 0 0 0 0 114 0 17 131 141 0 116 257 0 0 0 0 388

05:45 PM 0 0 0 0 106 0 20 126 127 0 152 279 0 0 0 0 405

Total Volume 0 0 0 0 501 0 76 577 500 0 578 1078 0 0 0 0 1655

% App. Total 0 0 0  86.8 0 13.2  46.4 0 53.6  0 0 0   

PHF .000 .000 .000 .000 .864 .000 .950 .874 .887 .000 .876 .966 .000 .000 .000 .000 .949

Cars 0 0 0 0 497 0 75 572 498 0 573 1071 0 0 0 0 1643

% Cars 0 0 0 0 99.2 0 98.7 99.1 99.6 0 99.1 99.4 0 0 0 0 99.3

Trucks 0 0 0 0 4 0 1 5 2 0 5 7 0 0 0 0 12

% Trucks 0 0 0 0 0.8 0 1.3 0.9 0.4 0 0.9 0.6 0 0 0 0 0.7

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 3

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

 Rotary 
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Peak Hour Begins at 05:00 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

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

+0 mins. 0 0 0 0 137 0 12 149 106 0 165 271 0 0 0 0

+15 mins. 0 0 0 0 123 0 22 145 126 0 145 271 0 0 0 0

+30 mins. 0 0 0 0 145 0 20 165 141 0 116 257 0 0 0 0

+45 mins. 0 0 0 0 136 0 19 155 127 0 152 279 0 0 0 0

Total Volume 0 0 0 0 541 0 73 614 500 0 578 1078 0 0 0 0

% App. Total 0 0 0  88.1 0 11.9  46.4 0 53.6  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 13

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rotary

From North
Lowell St

From East
Rotary

From South
Lowell St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 0 0

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 14

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North

Lowell St

From East

Rotary

From South

Lowell St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770006
Site Code : 79770006
Start Date : 7/26/2018
Page No : 15

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

 Rotary 
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 797700S6
Site Code : 79770006
Start Date : 7/28/2018
Page No : 1

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rotary

From North
Lowell St

From East
Rotary

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
11:00 AM 0 0 0 124 0 33 89 0 93 0 0 0 339

11:15 AM 0 0 0 113 0 34 96 0 114 0 0 0 357

11:30 AM 0 0 0 120 0 42 86 0 115 0 0 0 363

11:45 AM 0 0 0 106 0 31 99 0 114 0 0 0 350

Total 0 0 0 463 0 140 370 0 436 0 0 0 1409

12:00 PM 0 0 0 111 0 37 75 0 122 0 0 0 345

12:15 PM 0 0 0 102 0 39 76 0 138 0 0 0 355

12:30 PM 0 0 0 112 0 24 80 0 144 0 0 0 360

12:45 PM 0 0 0 121 0 25 61 0 151 0 0 0 358

Total 0 0 0 446 0 125 292 0 555 0 0 0 1418

01:00 PM 0 0 0 109 0 31 78 0 133 0 0 0 351

01:15 PM 0 0 0 116 0 29 81 0 167 0 0 0 393

01:30 PM 0 0 0 107 0 33 86 0 133 0 0 0 359

01:45 PM 0 0 0 107 0 24 83 0 138 0 0 0 352

Total 0 0 0 439 0 117 328 0 571 0 0 0 1455

Grand Total 0 0 0 1348 0 382 990 0 1562 0 0 0 4282
Apprch % 0 0 0 77.9 0 22.1 38.8 0 61.2 0 0 0  

Total % 0 0 0 31.5 0 8.9 23.1 0 36.5 0 0 0
Cars 0 0 0 1340 0 379 988 0 1546 0 0 0 4253

% Cars 0 0 0 99.4 0 99.2 99.8 0 99 0 0 0 99.3
Trucks 0 0 0 8 0 3 2 0 16 0 0 0 29

% Trucks 0 0 0 0.6 0 0.8 0.2 0 1 0 0 0 0.7

Accurate Counts
978-664-2565



File Name : 797700S6
Site Code : 79770006
Start Date : 7/28/2018
Page No : 2

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary
From North

Lowell St
From East

Rotary
From South

Lowell St
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 0 0 0 0 112 0 24 136 80 0 144 224 0 0 0 0 360
12:45 PM 0 0 0 0 121 0 25 146 61 0 151 212 0 0 0 0 358

01:00 PM 0 0 0 0 109 0 31 140 78 0 133 211 0 0 0 0 351

01:15 PM 0 0 0 0 116 0 29 145 81 0 167 248 0 0 0 0 393
Total Volume 0 0 0 0 458 0 109 567 300 0 595 895 0 0 0 0 1462
% App. Total 0 0 0  80.8 0 19.2  33.5 0 66.5  0 0 0   

PHF .000 .000 .000 .000 .946 .000 .879 .971 .926 .000 .891 .902 .000 .000 .000 .000 .930
Cars 0 0 0 0 456 0 108 564 300 0 591 891 0 0 0 0 1455

% Cars 0 0 0 0 99.6 0 99.1 99.5 100 0 99.3 99.6 0 0 0 0 99.5
Trucks 0 0 0 0 2 0 1 3 0 0 4 4 0 0 0 0 7

% Trucks 0 0 0 0 0.4 0 0.9 0.5 0 0 0.7 0.4 0 0 0 0 0.5

Accurate Counts
978-664-2565



File Name : 797700S6
Site Code : 79770006
Start Date : 7/28/2018
Page No : 3

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

 Rotary 
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Peak Hour Begins at 12:30 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
11:00 AM 11:00 AM 01:00 PM 11:00 AM

+0 mins. 0 0 0 0 124 0 33 157 78 0 133 211 0 0 0 0

+15 mins. 0 0 0 0 113 0 34 147 81 0 167 248 0 0 0 0
+30 mins. 0 0 0 0 120 0 42 162 86 0 133 219 0 0 0 0

+45 mins. 0 0 0 0 106 0 31 137 83 0 138 221 0 0 0 0
Total Volume 0 0 0 0 463 0 140 603 328 0 571 899 0 0 0 0
% App. Total 0 0 0  76.8 0 23.2  36.5 0 63.5  0 0 0  

PHF .000 .000 .000 .000 .933 .000 .833 .931 .953 .000 .855 .906 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 797700S6
Site Code : 79770006
Start Date : 7/28/2018
Page No : 13

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rotary

From North
Lowell St

From East
Rotary

From South
Lowell St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

11:15 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3 3

Total 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5 5

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:30 PM 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4 4

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4 4

Grand Total 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 10 10
Apprch % 0 0 0 0 0 100 0 0 0 0 0 0    

Total % 0 0 0  0 0 100  0 0 0  0 0 0  0 100

Accurate Counts
978-664-2565



File Name : 797700S6
Site Code : 79770006
Start Date : 7/28/2018
Page No : 14

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary
From North

Lowell St
From East

Rotary
From South

Lowell St
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
11:15 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 3

Total Volume 0 0 0 0 0 0 5 5 0 0 0 0 0 0 0 0 5
% App. Total 0 0 0  0 0 100  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .417 .417 .000 .000 .000 .000 .000 .000 .000 .000 .417

Accurate Counts
978-664-2565



File Name : 797700S6
Site Code : 79770006
Start Date : 7/28/2018
Page No : 15

N/S Street  : Rotary
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 5 5 0 0 0 0 0 0 0 0
% App. Total 0 0 0  0 0 100  0 0 0  0 0 0  

PHF .000 .000 .000 .000 .000 .000 .417 .417 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 SB Off Ramp

From North
Rotary

From East From South
Rotary

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 131 0 41 92 0 68 0 0 0 0 0 0 332

07:15 AM 169 0 57 89 0 90 0 0 0 0 0 0 405

07:30 AM 149 0 87 80 0 93 0 0 0 0 0 0 409

07:45 AM 152 0 84 93 0 89 0 0 0 0 0 0 418

Total 601 0 269 354 0 340 0 0 0 0 0 0 1564

08:00 AM 162 0 81 85 0 85 0 0 0 0 0 0 413

08:15 AM 151 0 86 82 0 106 0 0 0 0 0 0 425

08:30 AM 110 0 84 79 0 98 0 0 0 0 0 0 371

08:45 AM 111 0 60 74 0 108 0 0 0 0 0 0 353

Total 534 0 311 320 0 397 0 0 0 0 0 0 1562

Grand Total 1135 0 580 674 0 737 0 0 0 0 0 0 3126

Apprch % 66.2 0 33.8 47.8 0 52.2 0 0 0 0 0 0  

Total % 36.3 0 18.6 21.6 0 23.6 0 0 0 0 0 0

Cars 1127 0 571 664 0 730 0 0 0 0 0 0 3092

% Cars 99.3 0 98.4 98.5 0 99.1 0 0 0 0 0 0 98.9

Trucks 8 0 9 10 0 7 0 0 0 0 0 0 34

% Trucks 0.7 0 1.6 1.5 0 0.9 0 0 0 0 0 0 1.1

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Off Ramp

From North

Rotary

From East From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 149 0 87 236 80 0 93 173 0 0 0 0 0 0 0 0 409

07:45 AM 152 0 84 236 93 0 89 182 0 0 0 0 0 0 0 0 418

08:00 AM 162 0 81 243 85 0 85 170 0 0 0 0 0 0 0 0 413

08:15 AM 151 0 86 237 82 0 106 188 0 0 0 0 0 0 0 0 425
Total Volume 614 0 338 952 340 0 373 713 0 0 0 0 0 0 0 0 1665

% App. Total 64.5 0 35.5  47.7 0 52.3  0 0 0  0 0 0   

PHF .948 .000 .971 .979 .914 .000 .880 .948 .000 .000 .000 .000 .000 .000 .000 .000 .979

Cars 608 0 334 942 335 0 369 704 0 0 0 0 0 0 0 0 1646

% Cars 99.0 0 98.8 98.9 98.5 0 98.9 98.7 0 0 0 0 0 0 0 0 98.9

Trucks 6 0 4 10 5 0 4 9 0 0 0 0 0 0 0 0 19

% Trucks 1.0 0 1.2 1.1 1.5 0 1.1 1.3 0 0 0 0 0 0 0 0 1.1

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

 Rte 95 SB Off Ramp 
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Peak Hour Begins at 07:30 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

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

+0 mins. 149 0 87 236 93 0 89 182 0 0 0 0 0 0 0 0

+15 mins. 152 0 84 236 85 0 85 170 0 0 0 0 0 0 0 0

+30 mins. 162 0 81 243 82 0 106 188 0 0 0 0 0 0 0 0

+45 mins. 151 0 86 237 79 0 98 177 0 0 0 0 0 0 0 0

Total Volume 614 0 338 952 339 0 378 717 0 0 0 0 0 0 0 0

% App. Total 64.5 0 35.5  47.3 0 52.7  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 SB Off Ramp

From North
Rotary

From East From South
Rotary

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 0 0

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Off Ramp

From North

Rotary

From East From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 1

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 SB Off Ramp

From North
Rotary

From East From South
Rotary

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 104 0 74 94 0 157 0 0 0 0 0 0 429

04:15 PM 84 0 81 85 0 131 0 0 0 0 0 0 381

04:30 PM 77 0 93 79 0 137 0 0 0 0 0 0 386

04:45 PM 83 0 69 101 0 110 0 0 0 0 0 0 363

Total 348 0 317 359 0 535 0 0 0 0 0 0 1559

05:00 PM 88 0 95 83 0 167 0 0 0 0 0 0 433

05:15 PM 112 0 76 91 0 179 0 0 0 0 0 0 458

05:30 PM 97 0 86 78 0 165 0 0 0 0 0 0 426

05:45 PM 106 0 81 82 0 155 0 0 0 0 0 0 424

Total 403 0 338 334 0 666 0 0 0 0 0 0 1741

Grand Total 751 0 655 693 0 1201 0 0 0 0 0 0 3300

Apprch % 53.4 0 46.6 36.6 0 63.4 0 0 0 0 0 0  

Total % 22.8 0 19.8 21 0 36.4 0 0 0 0 0 0

Cars 751 0 649 690 0 1198 0 0 0 0 0 0 3288

% Cars 100 0 99.1 99.6 0 99.8 0 0 0 0 0 0 99.6

Trucks 0 0 6 3 0 3 0 0 0 0 0 0 12

% Trucks 0 0 0.9 0.4 0 0.2 0 0 0 0 0 0 0.4

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 2

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Off Ramp

From North

Rotary

From East From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 88 0 95 183 83 0 167 250 0 0 0 0 0 0 0 0 433

05:15 PM 112 0 76 188 91 0 179 270 0 0 0 0 0 0 0 0 458
05:30 PM 97 0 86 183 78 0 165 243 0 0 0 0 0 0 0 0 426

05:45 PM 106 0 81 187 82 0 155 237 0 0 0 0 0 0 0 0 424

Total Volume 403 0 338 741 334 0 666 1000 0 0 0 0 0 0 0 0 1741

% App. Total 54.4 0 45.6  33.4 0 66.6  0 0 0  0 0 0   

PHF .900 .000 .889 .985 .918 .000 .930 .926 .000 .000 .000 .000 .000 .000 .000 .000 .950

Cars 403 0 336 739 332 0 665 997 0 0 0 0 0 0 0 0 1736

% Cars 100 0 99.4 99.7 99.4 0 99.8 99.7 0 0 0 0 0 0 0 0 99.7

Trucks 0 0 2 2 2 0 1 3 0 0 0 0 0 0 0 0 5

% Trucks 0 0 0.6 0.3 0.6 0 0.2 0.3 0 0 0 0 0 0 0 0 0.3

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 3

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 05:00 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

05:00 PM 05:00 PM 04:00 PM 04:00 PM

+0 mins. 88 0 95 183 83 0 167 250 0 0 0 0 0 0 0 0

+15 mins. 112 0 76 188 91 0 179 270 0 0 0 0 0 0 0 0

+30 mins. 97 0 86 183 78 0 165 243 0 0 0 0 0 0 0 0

+45 mins. 106 0 81 187 82 0 155 237 0 0 0 0 0 0 0 0

Total Volume 403 0 338 741 334 0 666 1000 0 0 0 0 0 0 0 0

% App. Total 54.4 0 45.6  33.4 0 66.6  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 13

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 SB Off Ramp

From North
Rotary

From East From South
Rotary

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

Apprch % 0 0 0 0 0 100 0 0 0 0 0 0    

Total % 0 0 0  0 0 100  0 0 0  0 0 0  0 100

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 14

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Off Ramp

From North

Rotary

From East From South

Rotary

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1

% App. Total 0 0 0  0 0 100  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000 .250

Accurate Counts
978-664-2565



File Name : 79770007
Site Code : 77970007
Start Date : 7/26/2018
Page No : 15

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 100  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 797700S7
Site Code : 77970007
Start Date : 7/28/2018
Page No : 1

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rte 95 SB Off Ramp

From North
Rotary

From East From South
Rotary

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
11:00 AM 91 0 33 130 0 86 0 0 0 0 0 0 340

11:15 AM 72 0 43 114 0 89 0 0 0 0 0 0 318

11:30 AM 67 0 42 116 0 90 0 0 0 0 0 0 315

11:45 AM 60 0 43 101 0 103 0 0 0 0 0 0 307

Total 290 0 161 461 0 368 0 0 0 0 0 0 1280

12:00 PM 58 0 40 102 0 84 0 0 0 0 0 0 284

12:15 PM 58 0 38 86 0 89 0 0 0 0 0 0 271

12:30 PM 75 0 37 104 0 90 0 0 0 0 0 0 306

12:45 PM 79 0 48 95 0 94 0 0 0 0 0 0 316

Total 270 0 163 387 0 357 0 0 0 0 0 0 1177

01:00 PM 85 0 45 100 0 92 0 0 0 0 0 0 322

01:15 PM 73 0 46 106 0 92 0 0 0 0 0 0 317

01:30 PM 73 0 44 101 0 94 0 0 0 0 0 0 312

01:45 PM 58 0 44 109 0 82 0 0 0 0 0 0 293

Total 289 0 179 416 0 360 0 0 0 0 0 0 1244

Grand Total 849 0 503 1264 0 1085 0 0 0 0 0 0 3701
Apprch % 62.8 0 37.2 53.8 0 46.2 0 0 0 0 0 0  

Total % 22.9 0 13.6 34.2 0 29.3 0 0 0 0 0 0
Cars 848 0 501 1260 0 1081 0 0 0 0 0 0 3690

% Cars 99.9 0 99.6 99.7 0 99.6 0 0 0 0 0 0 99.7
Trucks 1 0 2 4 0 4 0 0 0 0 0 0 11

% Trucks 0.1 0 0.4 0.3 0 0.4 0 0 0 0 0 0 0.3

Accurate Counts
978-664-2565



File Name : 797700S7
Site Code : 77970007
Start Date : 7/28/2018
Page No : 2

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Off Ramp
From North

Rotary
From East From South

Rotary
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 91 0 33 124 130 0 86 216 0 0 0 0 0 0 0 0 340
11:15 AM 72 0 43 115 114 0 89 203 0 0 0 0 0 0 0 0 318
11:30 AM 67 0 42 109 116 0 90 206 0 0 0 0 0 0 0 0 315
11:45 AM 60 0 43 103 101 0 103 204 0 0 0 0 0 0 0 0 307

Total Volume 290 0 161 451 461 0 368 829 0 0 0 0 0 0 0 0 1280
% App. Total 64.3 0 35.7  55.6 0 44.4  0 0 0  0 0 0   

PHF .797 .000 .936 .909 .887 .000 .893 .959 .000 .000 .000 .000 .000 .000 .000 .000 .941
Cars 289 0 160 449 460 0 365 825 0 0 0 0 0 0 0 0 1274

% Cars 99.7 0 99.4 99.6 99.8 0 99.2 99.5 0 0 0 0 0 0 0 0 99.5

Trucks 1 0 1 2 1 0 3 4 0 0 0 0 0 0 0 0 6
% Trucks 0.3 0 0.6 0.4 0.2 0 0.8 0.5 0 0 0 0 0 0 0 0 0.5

Accurate Counts
978-664-2565



File Name : 797700S7
Site Code : 77970007
Start Date : 7/28/2018
Page No : 3

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
12:45 PM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 79 0 48 127 130 0 86 216 0 0 0 0 0 0 0 0

+15 mins. 85 0 45 130 114 0 89 203 0 0 0 0 0 0 0 0
+30 mins. 73 0 46 119 116 0 90 206 0 0 0 0 0 0 0 0

+45 mins. 73 0 44 117 101 0 103 204 0 0 0 0 0 0 0 0
Total Volume 310 0 183 493 461 0 368 829 0 0 0 0 0 0 0 0
% App. Total 62.9 0 37.1  55.6 0 44.4  0 0 0  0 0 0  

PHF .912 .000 .953 .948 .887 .000 .893 .959 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 797700S7
Site Code : 77970007
Start Date : 7/28/2018
Page No : 13

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rte 95 SB Off Ramp

From North
Rotary

From East From South
Rotary

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

11:15 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 3 3

Total 0 0 0 0 2 0 3 0 0 0 0 0 0 0 0 0 0 5 5

12:00 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

12:15 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 2

01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:30 PM 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 2

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 2

Grand Total 0 0 0 0 2 0 7 0 0 0 0 0 0 0 0 0 0 9 9
Apprch % 0 0 0 22.2 0 77.8 0 0 0 0 0 0    

Total % 0 0 0  22.2 0 77.8  0 0 0  0 0 0  0 100

Accurate Counts
978-664-2565



File Name : 797700S7
Site Code : 77970007
Start Date : 7/28/2018
Page No : 14

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear

Rte 95 SB Off Ramp
From North

Rotary
From East From South

Rotary
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1

11:15 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 2 0 1 3 0 0 0 0 0 0 0 0 3

Total Volume 0 0 0 0 2 0 3 5 0 0 0 0 0 0 0 0 5
% App. Total 0 0 0  40 0 60  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .250 .000 .750 .417 .000 .000 .000 .000 .000 .000 .000 .000 .417

Accurate Counts
978-664-2565



File Name : 797700S7
Site Code : 77970007
Start Date : 7/28/2018
Page No : 15

N/S Street  : Route 95 SB Off Ramp
E/W Street : Rotary
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 2 0 1 3 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 2 0 3 5 0 0 0 0 0 0 0 0
% App. Total 0 0 0  40 0 60  0 0 0  0 0 0  

PHF .000 .000 .000 .000 .250 .000 .750 .417 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 1

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Rotary

From North From East
Rotary

From South
Haverhill St
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 53 0 171 0 0 0 0 0 0 119 0 39 382

07:15 AM 79 0 182 0 0 0 0 0 0 170 0 49 480

07:30 AM 92 0 132 0 0 0 0 0 0 176 0 42 442

07:45 AM 103 0 143 0 0 0 0 0 0 164 0 45 455

Total 327 0 628 0 0 0 0 0 0 629 0 175 1759

08:00 AM 107 0 143 0 0 0 0 0 0 181 0 43 474

08:15 AM 79 0 150 0 0 0 0 0 0 198 0 27 454

08:30 AM 62 0 117 0 0 0 0 0 0 199 0 38 416

08:45 AM 66 0 111 0 0 0 0 0 0 194 0 55 426

Total 314 0 521 0 0 0 0 0 0 772 0 163 1770

Grand Total 641 0 1149 0 0 0 0 0 0 1401 0 338 3529

Apprch % 35.8 0 64.2 0 0 0 0 0 0 80.6 0 19.4  

Total % 18.2 0 32.6 0 0 0 0 0 0 39.7 0 9.6

Cars 638 0 1137 0 0 0 0 0 0 1388 0 338 3501

% Cars 99.5 0 99 0 0 0 0 0 0 99.1 0 100 99.2

Trucks 3 0 12 0 0 0 0 0 0 13 0 0 28

% Trucks 0.5 0 1 0 0 0 0 0 0 0.9 0 0 0.8

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 2

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Rotary

From North From East

Rotary

From South

Haverhill St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 79 0 182 261 0 0 0 0 0 0 0 0 170 0 49 219 480
07:30 AM 92 0 132 224 0 0 0 0 0 0 0 0 176 0 42 218 442

07:45 AM 103 0 143 246 0 0 0 0 0 0 0 0 164 0 45 209 455

08:00 AM 107 0 143 250 0 0 0 0 0 0 0 0 181 0 43 224 474

Total Volume 381 0 600 981 0 0 0 0 0 0 0 0 691 0 179 870 1851

% App. Total 38.8 0 61.2  0 0 0  0 0 0  79.4 0 20.6   

PHF .890 .000 .824 .940 .000 .000 .000 .000 .000 .000 .000 .000 .954 .000 .913 .971 .964

Cars 379 0 595 974 0 0 0 0 0 0 0 0 684 0 179 863 1837

% Cars 99.5 0 99.2 99.3 0 0 0 0 0 0 0 0 99.0 0 100 99.2 99.2

Trucks 2 0 5 7 0 0 0 0 0 0 0 0 7 0 0 7 14

% Trucks 0.5 0 0.8 0.7 0 0 0 0 0 0 0 0 1.0 0 0 0.8 0.8

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 3

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear
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Peak Hour Begins at 07:15 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:15 AM 07:00 AM 07:00 AM 08:00 AM

+0 mins. 79 0 182 261 0 0 0 0 0 0 0 0 181 0 43 224

+15 mins. 92 0 132 224 0 0 0 0 0 0 0 0 198 0 27 225

+30 mins. 103 0 143 246 0 0 0 0 0 0 0 0 199 0 38 237

+45 mins. 107 0 143 250 0 0 0 0 0 0 0 0 194 0 55 249
Total Volume 381 0 600 981 0 0 0 0 0 0 0 0 772 0 163 935

% App. Total 38.8 0 61.2  0 0 0  0 0 0  82.6 0 17.4  

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 13

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Rotary

From North From East
Rotary

From South
Haverhill St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:30 AM 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 0 0 4 4

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

Total 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 0 0 4 4

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 0 0 4 4

Apprch % 0 0 100 0 0 0 0 0 0 66.7 0 33.3    

Total % 0 0 25  0 0 0  0 0 0  50 0 25  0 100

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 14

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Rotary

From North From East

Rotary

From South

Haverhill St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:30 AM 0 0 1 1 0 0 0 0 0 0 0 0 2 0 1 3 4
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 1 1 0 0 0 0 0 0 0 0 2 0 1 3 4

% App. Total 0 0 100  0 0 0  0 0 0  66.7 0 33.3   

PHF .000 .000 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .250 .250 .250

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 15

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 1 1 0 0 0 0 0 0 0 0 2 0 1 3
+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 1 1 0 0 0 0 0 0 0 0 2 0 1 3

% App. Total 0 0 100  0 0 0  0 0 0  66.7 0 33.3  

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 1

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Rotary

From North From East
Rotary

From South
Haverhill St
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 57 0 127 0 0 0 0 0 0 129 0 28 341

04:15 PM 52 0 122 0 0 0 0 0 0 137 0 42 353

04:30 PM 32 0 125 0 0 0 0 0 0 134 0 38 329

04:45 PM 69 0 109 0 0 0 0 0 0 149 0 65 392

Total 210 0 483 0 0 0 0 0 0 549 0 173 1415

05:00 PM 42 0 130 0 0 0 0 0 0 159 0 51 382

05:15 PM 63 0 139 0 0 0 0 0 0 155 0 44 401

05:30 PM 57 0 120 0 0 0 0 0 0 157 0 39 373

05:45 PM 53 0 128 0 0 0 0 0 0 110 0 25 316

Total 215 0 517 0 0 0 0 0 0 581 0 159 1472

Grand Total 425 0 1000 0 0 0 0 0 0 1130 0 332 2887

Apprch % 29.8 0 70.2 0 0 0 0 0 0 77.3 0 22.7  

Total % 14.7 0 34.6 0 0 0 0 0 0 39.1 0 11.5

Cars 425 0 996 0 0 0 0 0 0 1127 0 332 2880

% Cars 100 0 99.6 0 0 0 0 0 0 99.7 0 100 99.8

Trucks 0 0 4 0 0 0 0 0 0 3 0 0 7

% Trucks 0 0 0.4 0 0 0 0 0 0 0.3 0 0 0.2

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 2

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Rotary

From North From East

Rotary

From South

Haverhill St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 69 0 109 178 0 0 0 0 0 0 0 0 149 0 65 214 392

05:00 PM 42 0 130 172 0 0 0 0 0 0 0 0 159 0 51 210 382

05:15 PM 63 0 139 202 0 0 0 0 0 0 0 0 155 0 44 199 401
05:30 PM 57 0 120 177 0 0 0 0 0 0 0 0 157 0 39 196 373

Total Volume 231 0 498 729 0 0 0 0 0 0 0 0 620 0 199 819 1548

% App. Total 31.7 0 68.3  0 0 0  0 0 0  75.7 0 24.3   

PHF .837 .000 .896 .902 .000 .000 .000 .000 .000 .000 .000 .000 .975 .000 .765 .957 .965

Cars 231 0 495 726 0 0 0 0 0 0 0 0 620 0 199 819 1545

% Cars 100 0 99.4 99.6 0 0 0 0 0 0 0 0 100 0 100 100 99.8

Trucks 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 3

% Trucks 0 0 0.6 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0.2

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 3

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear
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Peak Hour Begins at 04:45 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

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

+0 mins. 42 0 130 172 0 0 0 0 0 0 0 0 149 0 65 214
+15 mins. 63 0 139 202 0 0 0 0 0 0 0 0 159 0 51 210

+30 mins. 57 0 120 177 0 0 0 0 0 0 0 0 155 0 44 199

+45 mins. 53 0 128 181 0 0 0 0 0 0 0 0 157 0 39 196

Total Volume 215 0 517 732 0 0 0 0 0 0 0 0 620 0 199 819

% App. Total 29.4 0 70.6  0 0 0  0 0 0  75.7 0 24.3  

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 13

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Rotary

From North From East
Rotary

From South
Haverhill St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 0 0

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 14

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Rotary

From North From East

Rotary

From South

Haverhill St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770008
Site Code : 79770008
Start Date : 7/26/2018
Page No : 15

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 797700S8
Site Code : 79770008
Start Date : 7/28/2018
Page No : 1

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Rotary

From North From East
Rotary

From South
Haverhill St
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
11:00 AM 104 0 121 0 0 0 0 0 0 94 0 38 357

11:15 AM 110 0 79 0 0 0 0 0 0 113 0 38 340

11:30 AM 96 0 84 0 0 0 0 0 0 110 0 51 341

11:45 AM 85 0 68 0 0 0 0 0 0 91 0 41 285

Total 395 0 352 0 0 0 0 0 0 408 0 168 1323

12:00 PM 83 0 83 0 0 0 0 0 0 81 0 33 280

12:15 PM 83 0 72 0 0 0 0 0 0 97 0 55 307

12:30 PM 96 0 65 0 0 0 0 0 0 94 0 56 311

12:45 PM 101 0 82 0 0 0 0 0 0 82 0 63 328

Total 363 0 302 0 0 0 0 0 0 354 0 207 1226

01:00 PM 101 0 79 0 0 0 0 0 0 81 0 47 308

01:15 PM 94 0 89 0 0 0 0 0 0 79 0 38 300

01:30 PM 83 0 90 0 0 0 0 0 0 104 0 34 311

01:45 PM 97 0 78 0 0 0 0 0 0 93 0 32 300

Total 375 0 336 0 0 0 0 0 0 357 0 151 1219

Grand Total 1133 0 990 0 0 0 0 0 0 1119 0 526 3768
Apprch % 53.4 0 46.6 0 0 0 0 0 0 68 0 32  

Total % 30.1 0 26.3 0 0 0 0 0 0 29.7 0 14
Cars 1131 0 987 0 0 0 0 0 0 1111 0 523 3752

% Cars 99.8 0 99.7 0 0 0 0 0 0 99.3 0 99.4 99.6
Trucks 2 0 3 0 0 0 0 0 0 8 0 3 16

% Trucks 0.2 0 0.3 0 0 0 0 0 0 0.7 0 0.6 0.4

Accurate Counts
978-664-2565



File Name : 797700S8
Site Code : 79770008
Start Date : 7/28/2018
Page No : 2

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Rotary
From North From East

Rotary
From South

Haverhill St
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 104 0 121 225 0 0 0 0 0 0 0 0 94 0 38 132 357
11:15 AM 110 0 79 189 0 0 0 0 0 0 0 0 113 0 38 151 340
11:30 AM 96 0 84 180 0 0 0 0 0 0 0 0 110 0 51 161 341
11:45 AM 85 0 68 153 0 0 0 0 0 0 0 0 91 0 41 132 285

Total Volume 395 0 352 747 0 0 0 0 0 0 0 0 408 0 168 576 1323
% App. Total 52.9 0 47.1  0 0 0  0 0 0  70.8 0 29.2   

PHF .898 .000 .727 .830 .000 .000 .000 .000 .000 .000 .000 .000 .903 .000 .824 .894 .926
Cars 395 0 351 746 0 0 0 0 0 0 0 0 404 0 165 569 1315

% Cars 100 0 99.7 99.9 0 0 0 0 0 0 0 0 99.0 0 98.2 98.8 99.4

Trucks 0 0 1 1 0 0 0 0 0 0 0 0 4 0 3 7 8
% Trucks 0 0 0.3 0.1 0 0 0 0 0 0 0 0 1.0 0 1.8 1.2 0.6

Accurate Counts
978-664-2565



File Name : 797700S8
Site Code : 79770008
Start Date : 7/28/2018
Page No : 3

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

 Rotary 

 H
a

ve
rh

ill
 S

t 
  

 Rotary 

Right

351 
1 

352 
Thru

0 
0 
0 

Left

395 
0 

395 

InOut Total
404 746 1150 

4 1 5 
408 1155 747 

R
ig

h
t 0
 

0
 

0
 

T
h

ru 0
 

0
 

0
 

L
e

ft 0
 

0
 

0
 

O
u

t
T

o
ta

l
In

3
9

5
 

0
 

3
9

5
 

0
 

0
 

0
 

3
9

5
 

3
9

5
 

0
 

Left
0 
0 
0 

Thru
0 
0 
0 

Right
0 
0 
0 

Out TotalIn

165 0 165 
3 0 3 

168 168 0 

L
e

ft

4
0

4
 

4
 

4
0

8
 

T
h

ru

0
 

0
 

0
 

R
ig

h
t

1
6

5
 

3
 

1
6

8
 

T
o

ta
l

O
u

t
In

3
5

1
 

5
6

9
 

9
2

0
 

1
 

7
 

8
 

3
5

2
 

9
2

8
 

5
7

6
 

Peak Hour Begins at 11:00 AM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 104 0 121 225 0 0 0 0 0 0 0 0 94 0 38 132

+15 mins. 110 0 79 189 0 0 0 0 0 0 0 0 113 0 38 151
+30 mins. 96 0 84 180 0 0 0 0 0 0 0 0 110 0 51 161
+45 mins. 85 0 68 153 0 0 0 0 0 0 0 0 91 0 41 132

Total Volume 395 0 352 747 0 0 0 0 0 0 0 0 408 0 168 576
% App. Total 52.9 0 47.1  0 0 0  0 0 0  70.8 0 29.2  

PHF .898 .000 .727 .830 .000 .000 .000 .000 .000 .000 .000 .000 .903 .000 .824 .894

Accurate Counts
978-664-2565



File Name : 797700S8
Site Code : 79770008
Start Date : 7/28/2018
Page No : 13

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Rotary

From North From East
Rotary

From South
Haverhill St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total
11:00 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 2

11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

11:45 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 2

Total 0 0 2 0 0 0 0 0 0 0 0 0 0 0 3 0 0 5 5

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1

01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1

01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 3 3

Grand Total 0 0 2 0 0 0 0 0 0 0 0 0 2 0 5 0 0 9 9
Apprch % 0 0 100 0 0 0 0 0 0 28.6 0 71.4    

Total % 0 0 22.2  0 0 0  0 0 0  22.2 0 55.6  0 100

Accurate Counts
978-664-2565



File Name : 797700S8
Site Code : 79770008
Start Date : 7/28/2018
Page No : 14

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear

Rotary
From North From East

Rotary
From South

Haverhill St
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 2
11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
11:45 AM 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 2

Total Volume 0 0 2 2 0 0 0 0 0 0 0 0 0 0 3 3 5
% App. Total 0 0 100  0 0 0  0 0 0  0 0 100   

PHF .000 .000 .500 .500 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .750 .750 .625

Accurate Counts
978-664-2565



File Name : 797700S8
Site Code : 79770008
Start Date : 7/28/2018
Page No : 15

N/S Street : Rotary
E/W Street: Haverhill Street
City/State  : Wakefield, MA
Weather    : Clear
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:
11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

+45 mins. 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1
Total Volume 0 0 2 2 0 0 0 0 0 0 0 0 0 0 3 3
% App. Total 0 0 100  0 0 0  0 0 0  0 0 100  

PHF .000 .000 .500 .500 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .750 .750

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 1

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rotary

From North From East
Rotary

From South
Salem St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

07:00 AM 113 0 67 0 0 0 0 0 0 107 0 18 305

07:15 AM 151 0 96 0 0 0 0 0 0 111 0 31 389

07:30 AM 181 0 91 0 0 0 0 0 0 137 0 27 436

07:45 AM 169 0 106 0 0 0 0 0 0 130 0 25 430

Total 614 0 360 0 0 0 0 0 0 485 0 101 1560

08:00 AM 193 0 92 0 0 0 0 0 0 132 0 29 446

08:15 AM 199 0 82 0 0 0 0 0 0 130 0 23 434

08:30 AM 183 0 73 0 0 0 0 0 0 145 0 32 433

08:45 AM 189 0 84 0 0 0 0 0 0 151 0 19 443

Total 764 0 331 0 0 0 0 0 0 558 0 103 1756

Grand Total 1378 0 691 0 0 0 0 0 0 1043 0 204 3316

Apprch % 66.6 0 33.4 0 0 0 0 0 0 83.6 0 16.4  

Total % 41.6 0 20.8 0 0 0 0 0 0 31.5 0 6.2

Cars 1356 0 682 0 0 0 0 0 0 1013 0 200 3251

% Cars 98.4 0 98.7 0 0 0 0 0 0 97.1 0 98 98

Trucks 22 0 9 0 0 0 0 0 0 30 0 4 65

% Trucks 1.6 0 1.3 0 0 0 0 0 0 2.9 0 2 2

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 2

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North From East

Rotary

From South

Salem St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 193 0 92 285 0 0 0 0 0 0 0 0 132 0 29 161 446
08:15 AM 199 0 82 281 0 0 0 0 0 0 0 0 130 0 23 153 434

08:30 AM 183 0 73 256 0 0 0 0 0 0 0 0 145 0 32 177 433

08:45 AM 189 0 84 273 0 0 0 0 0 0 0 0 151 0 19 170 443

Total Volume 764 0 331 1095 0 0 0 0 0 0 0 0 558 0 103 661 1756

% App. Total 69.8 0 30.2  0 0 0  0 0 0  84.4 0 15.6   

PHF .960 .000 .899 .961 .000 .000 .000 .000 .000 .000 .000 .000 .924 .000 .805 .934 .984

Cars 750 0 327 1077 0 0 0 0 0 0 0 0 542 0 103 645 1722

% Cars 98.2 0 98.8 98.4 0 0 0 0 0 0 0 0 97.1 0 100 97.6 98.1

Trucks 14 0 4 18 0 0 0 0 0 0 0 0 16 0 0 16 34

% Trucks 1.8 0 1.2 1.6 0 0 0 0 0 0 0 0 2.9 0 0 2.4 1.9

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 3

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

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

+0 mins. 181 0 91 272 0 0 0 0 0 0 0 0 132 0 29 161

+15 mins. 169 0 106 275 0 0 0 0 0 0 0 0 130 0 23 153

+30 mins. 193 0 92 285 0 0 0 0 0 0 0 0 145 0 32 177
+45 mins. 199 0 82 281 0 0 0 0 0 0 0 0 151 0 19 170

Total Volume 742 0 371 1113 0 0 0 0 0 0 0 0 558 0 103 661

% App. Total 66.7 0 33.3  0 0 0  0 0 0  84.4 0 15.6  

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 13

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rotary

From North From East
Rotary

From South
Salem St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

07:30 AM 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3

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

Total 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4

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

08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4

Apprch % 100 0 0 0 0 0 0 0 0 0 0 0    

Total % 100 0 0  0 0 0  0 0 0  0 0 0  0 100

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 14

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North From East

Rotary

From South

Salem St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 AM 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

07:30 AM 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 4 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4

% App. Total 100 0 0  0 0 0  0 0 0  0 0 0   

PHF .333 .000 .000 .333 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .333

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
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Page No : 15

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 4 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 100 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 1

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rotary

From North From East
Rotary

From South
Salem St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 113 0 78 0 0 0 0 0 0 205 0 24 420

04:15 PM 107 0 78 0 0 0 0 0 0 224 0 23 432

04:30 PM 122 0 48 0 0 0 0 0 0 235 0 20 425

04:45 PM 140 0 84 0 0 0 0 0 0 216 0 27 467

Total 482 0 288 0 0 0 0 0 0 880 0 94 1744

05:00 PM 104 0 88 0 0 0 0 0 0 236 0 34 462

05:15 PM 137 0 72 0 0 0 0 0 0 234 0 22 465

05:30 PM 135 0 86 0 0 0 0 0 0 207 0 19 447

05:45 PM 109 0 56 0 0 0 0 0 0 270 0 23 458

Total 485 0 302 0 0 0 0 0 0 947 0 98 1832

Grand Total 967 0 590 0 0 0 0 0 0 1827 0 192 3576

Apprch % 62.1 0 37.9 0 0 0 0 0 0 90.5 0 9.5  

Total % 27 0 16.5 0 0 0 0 0 0 51.1 0 5.4

Cars 961 0 590 0 0 0 0 0 0 1813 0 191 3555

% Cars 99.4 0 100 0 0 0 0 0 0 99.2 0 99.5 99.4

Trucks 6 0 0 0 0 0 0 0 0 14 0 1 21

% Trucks 0.6 0 0 0 0 0 0 0 0 0.8 0 0.5 0.6

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 2

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North From East

Rotary

From South

Salem St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 140 0 84 224 0 0 0 0 0 0 0 0 216 0 27 243 467
05:00 PM 104 0 88 192 0 0 0 0 0 0 0 0 236 0 34 270 462

05:15 PM 137 0 72 209 0 0 0 0 0 0 0 0 234 0 22 256 465

05:30 PM 135 0 86 221 0 0 0 0 0 0 0 0 207 0 19 226 447

Total Volume 516 0 330 846 0 0 0 0 0 0 0 0 893 0 102 995 1841

% App. Total 61 0 39  0 0 0  0 0 0  89.7 0 10.3   

PHF .921 .000 .938 .944 .000 .000 .000 .000 .000 .000 .000 .000 .946 .000 .750 .921 .986

Cars 515 0 330 845 0 0 0 0 0 0 0 0 886 0 102 988 1833

% Cars 99.8 0 100 99.9 0 0 0 0 0 0 0 0 99.2 0 100 99.3 99.6

Trucks 1 0 0 1 0 0 0 0 0 0 0 0 7 0 0 7 8

% Trucks 0.2 0 0 0.1 0 0 0 0 0 0 0 0 0.8 0 0 0.7 0.4

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 3

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:45 PM
 
Cars
Trucks

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

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

+0 mins. 140 0 84 224 0 0 0 0 0 0 0 0 236 0 34 270

+15 mins. 104 0 88 192 0 0 0 0 0 0 0 0 234 0 22 256

+30 mins. 137 0 72 209 0 0 0 0 0 0 0 0 207 0 19 226

+45 mins. 135 0 86 221 0 0 0 0 0 0 0 0 270 0 23 293
Total Volume 516 0 330 846 0 0 0 0 0 0 0 0 947 0 98 1045

% App. Total 61 0 39  0 0 0  0 0 0  90.6 0 9.4  

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 13

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rotary

From North From East
Rotary

From South
Salem St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

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

05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 0 0

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 14

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North From East

Rotary

From South

Salem St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770009
Site Code : 77970009
Start Date : 7/26/2018
Page No : 15

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

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

Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

Accurate Counts
978-664-2565



File Name : 797700S9
Site Code : 77970009
Start Date : 7/28/2018
Page No : 1

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Rotary

From North From East
Rotary

From South
Salem St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

11:00 AM 100 0 90 0 0 0 0 0 0 122 0 40 352

11:15 AM 118 0 114 0 0 0 0 0 0 147 0 34 413

11:30 AM 96 0 107 0 0 0 0 0 0 157 0 39 399

11:45 AM 85 0 86 0 0 0 0 0 0 183 0 34 388

Total 399 0 397 0 0 0 0 0 0 609 0 147 1552

12:00 PM 83 0 86 0 0 0 0 0 0 155 0 37 361

12:15 PM 92 0 93 0 0 0 0 0 0 183 0 35 403

12:30 PM 105 0 79 0 0 0 0 0 0 194 0 52 430

12:45 PM 97 0 90 0 0 0 0 0 0 170 0 61 418

Total 377 0 348 0 0 0 0 0 0 702 0 185 1612

01:00 PM 94 0 85 0 0 0 0 0 0 181 0 43 403

01:15 PM 99 0 78 0 0 0 0 0 0 191 0 46 414

01:30 PM 89 0 100 0 0 0 0 0 0 192 0 25 406

01:45 PM 82 0 96 0 0 0 0 0 0 179 0 42 399

Total 364 0 359 0 0 0 0 0 0 743 0 156 1622

Grand Total 1140 0 1104 0 0 0 0 0 0 2054 0 488 4786

Apprch % 50.8 0 49.2 0 0 0 0 0 0 80.8 0 19.2  

Total % 23.8 0 23.1 0 0 0 0 0 0 42.9 0 10.2

Cars 1128 0 1098 0 0 0 0 0 0 2042 0 484 4752

% Cars 98.9 0 99.5 0 0 0 0 0 0 99.4 0 99.2 99.3

Trucks 12 0 6 0 0 0 0 0 0 12 0 4 34

Accurate Counts
978-664-2565



% Trucks 1.1 0 0.5 0 0 0 0 0 0 0.6 0 0.8 0.7

Accurate Counts
978-664-2565



File Name : 797700S9
Site Code : 77970009
Start Date : 7/28/2018
Page No : 3

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North From East

Rotary

From South

Salem St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 105 0 79 184 0 0 0 0 0 0 0 0 194 0 52 246 430
12:45 PM 97 0 90 187 0 0 0 0 0 0 0 0 170 0 61 231 418

01:00 PM 94 0 85 179 0 0 0 0 0 0 0 0 181 0 43 224 403

01:15 PM 99 0 78 177 0 0 0 0 0 0 0 0 191 0 46 237 414

Total Volume 395 0 332 727 0 0 0 0 0 0 0 0 736 0 202 938 1665

% App. Total 54.3 0 45.7  0 0 0  0 0 0  78.5 0 21.5   

PHF .940 .000 .922 .972 .000 .000 .000 .000 .000 .000 .000 .000 .948 .000 .828 .953 .968

Cars 391 0 330 721 0 0 0 0 0 0 0 0 731 0 200 931 1652

% Cars 99.0 0 99.4 99.2 0 0 0 0 0 0 0 0 99.3 0 99.0 99.3 99.2

Trucks 4 0 2 6 0 0 0 0 0 0 0 0 5 0 2 7 13

% Trucks 1.0 0 0.6 0.8 0 0 0 0 0 0 0 0 0.7 0 1.0 0.7 0.8

Accurate Counts
978-664-2565



File Name : 797700S9
Site Code : 77970009
Start Date : 7/28/2018
Page No : 4

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 12:30 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

11:00 AM 11:00 AM 11:00 AM 12:30 PM

+0 mins. 100 0 90 190 0 0 0 0 0 0 0 0 194 0 52 246
+15 mins. 118 0 114 232 0 0 0 0 0 0 0 0 170 0 61 231

+30 mins. 96 0 107 203 0 0 0 0 0 0 0 0 181 0 43 224

+45 mins. 85 0 86 171 0 0 0 0 0 0 0 0 191 0 46 237

Total Volume 399 0 397 796 0 0 0 0 0 0 0 0 736 0 202 938

% App. Total 50.1 0 49.9  0 0 0  0 0 0  78.5 0 21.5  

Accurate Counts
978-664-2565



File Name : 797700S9
Site Code : 77970009
Start Date : 7/28/2018
Page No : 14

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Rotary

From North From East
Rotary

From South
Salem St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

11:00 AM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1

11:30 AM 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 2

11:45 AM 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 2

Total 3 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 6 6

12:00 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

01:00 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

01:15 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

01:30 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3

Grand Total 7 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 10 10

Apprch % 100 0 0 0 0 0 0 0 0 100 0 0    

Total % 70 0 0  0 0 0  0 0 0  30 0 0  0 100

Accurate Counts
978-664-2565



File Name : 797700S9
Site Code : 77970009
Start Date : 7/28/2018
Page No : 15

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear

Rotary

From North From East

Rotary

From South

Salem St

From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 11:00 AM

11:00 AM 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

11:30 AM 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 2
11:45 AM 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 2

Total Volume 3 0 0 3 0 0 0 0 0 0 0 0 3 0 0 3 6

% App. Total 100 0 0  0 0 0  0 0 0  100 0 0   

PHF .750 .000 .000 .750 .000 .000 .000 .000 .000 .000 .000 .000 .750 .000 .000 .750 .750

Accurate Counts
978-664-2565



File Name : 797700S9
Site Code : 77970009
Start Date : 7/28/2018
Page No : 16

N/S Street  : Rotary
E/W Street : Salem Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 11:00 AM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 11:00 AM to 01:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

11:00 AM 11:00 AM 11:00 AM 11:00 AM

+0 mins. 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
+30 mins. 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1

+45 mins. 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1

Total Volume 3 0 0 3 0 0 0 0 0 0 0 0 3 0 0 3

% App. Total 100 0 0  0 0 0  0 0 0  100 0 0  

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 3 1 7 1 100 3 1 1 0 9 96 9 231
07:15 AM 7 0 9 0 124 10 4 0 1 20 126 8 309
07:30 AM 8 0 13 1 104 6 1 0 1 23 124 3 284
07:45 AM 11 2 10 1 122 5 1 0 0 21 132 2 307

Total 29 3 39 3 450 24 7 1 2 73 478 22 1131

08:00 AM 14 1 9 5 104 15 1 0 0 25 153 6 333
08:15 AM 5 1 9 2 128 10 5 0 0 26 160 9 355
08:30 AM 13 1 21 1 118 6 3 1 4 26 133 6 333
08:45 AM 12 0 14 5 99 16 0 1 5 31 165 8 356

Total 44 3 53 13 449 47 9 2 9 108 611 29 1377

Grand Total 73 6 92 16 899 71 16 3 11 181 1089 51 2508
Apprch % 42.7 3.5 53.8 1.6 91.2 7.2 53.3 10 36.7 13.7 82.4 3.9  

Total % 2.9 0.2 3.7 0.6 35.8 2.8 0.6 0.1 0.4 7.2 43.4 2
Cars 73 6 91 16 883 71 16 3 11 180 1066 50 2466

% Cars 100 100 98.9 100 98.2 100 100 100 100 99.4 97.9 98 98.3
Trucks 0 0 1 0 16 0 0 0 0 1 23 1 42

% Trucks 0 0 1.1 0 1.8 0 0 0 0 0.6 2.1 2 1.7

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

08:00 AM 14 1 9 24 5 104 15 124 1 0 0 1 25 153 6 184 333
08:15 AM 5 1 9 15 2 128 10 140 5 0 0 5 26 160 9 195 355
08:30 AM 13 1 21 35 1 118 6 125 3 1 4 8 26 133 6 165 333
08:45 AM 12 0 14 26 5 99 16 120 0 1 5 6 31 165 8 204 356

Total Volume 44 3 53 100 13 449 47 509 9 2 9 20 108 611 29 748 1377
% App. Total 44 3 53  2.6 88.2 9.2  45 10 45  14.4 81.7 3.9   

PHF .786 .750 .631 .714 .650 .877 .734 .909 .450 .500 .450 .625 .871 .926 .806 .917 .967
Cars 44 3 52 99 13 444 47 504 9 2 9 20 108 600 29 737 1360

% Cars 100 100 98.1 99.0 100 98.9 100 99.0 100 100 100 100 100 98.2 100 98.5 98.8
Trucks 0 0 1 1 0 5 0 5 0 0 0 0 0 11 0 11 17

% Trucks 0 0 1.9 1.0 0 1.1 0 1.0 0 0 0 0 0 1.8 0 1.5 1.2

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

08:00 AM 07:45 AM 08:00 AM 08:00 AM
+0 mins. 14 1 9 24 1 122 5 128 1 0 0 1 25 153 6 184

+15 mins. 5 1 9 15 5 104 15 124 5 0 0 5 26 160 9 195
+30 mins. 13 1 21 35 2 128 10 140 3 1 4 8 26 133 6 165
+45 mins. 12 0 14 26 1 118 6 125 0 1 5 6 31 165 8 204

Total Volume 44 3 53 100 9 472 36 517 9 2 9 20 108 611 29 748
% App. Total 44 3 53  1.7 91.3 7  45 10 45  14.4 81.7 3.9  

PHF .786 .750 .631 .714 .450 .922 .600 .923 .450 .500 .450 .625 .871 .926 .806 .917
Cars 44 3 52 99 9 466 36 511 9 2 9 20 108 600 29 737

% Cars 100 100 98.1 99 100 98.7 100 98.8 100 100 100 100 100 98.2 100 98.5
Trucks 0 0 1 1 0 6 0 6 0 0 0 0 0 11 0 11

Accurate Counts
978-664-2565
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File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 4

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 3 1 7 1 96 3 1 1 0 9 92 8 222
07:15 AM 7 0 9 0 120 10 4 0 1 20 121 8 300
07:30 AM 8 0 13 1 103 6 1 0 1 22 122 3 280
07:45 AM 11 2 10 1 120 5 1 0 0 21 131 2 304

Total 29 3 39 3 439 24 7 1 2 72 466 21 1106

08:00 AM 14 1 9 5 102 15 1 0 0 25 148 6 326
08:15 AM 5 1 9 2 128 10 5 0 0 26 160 9 355
08:30 AM 13 1 20 1 116 6 3 1 4 26 131 6 328
08:45 AM 12 0 14 5 98 16 0 1 5 31 161 8 351

Total 44 3 52 13 444 47 9 2 9 108 600 29 1360

Grand Total 73 6 91 16 883 71 16 3 11 180 1066 50 2466
Apprch % 42.9 3.5 53.5 1.6 91 7.3 53.3 10 36.7 13.9 82.3 3.9  

Total % 3 0.2 3.7 0.6 35.8 2.9 0.6 0.1 0.4 7.3 43.2 2

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

08:00 AM 14 1 9 24 5 102 15 122 1 0 0 1 25 148 6 179 326
08:15 AM 5 1 9 15 2 128 10 140 5 0 0 5 26 160 9 195 355
08:30 AM 13 1 20 34 1 116 6 123 3 1 4 8 26 131 6 163 328
08:45 AM 12 0 14 26 5 98 16 119 0 1 5 6 31 161 8 200 351

Total Volume 44 3 52 99 13 444 47 504 9 2 9 20 108 600 29 737 1360
% App. Total 44.4 3 52.5  2.6 88.1 9.3  45 10 45  14.7 81.4 3.9   

PHF .786 .750 .650 .728 .650 .867 .734 .900 .450 .500 .450 .625 .871 .932 .806 .921 .958

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 5

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

 Quannapowitt Pkwy 

 N
o

rt
h

 A
ve

  N
o

rth
 A

ve
 

 Dwy 

Right
52 

Thru
3 

Left
44 

InOut Total
157 99 256 

R
ig

h
t

4
7

 
T

h
ru

4
4

4
 

L
e

ft1
3

 

O
u

t
T

o
ta

l
In

6
5

3
 

5
0

4
 

1
1

5
7

 

Left
9 

Thru
2 

Right
9 

Out TotalIn
45 20 65 

L
e

ft
1

0
8

 
T

h
ru6
0

0
 

R
ig

h
t

2
9

 

T
o

ta
l

O
u

t
In

5
0

5
 

7
3

7
 

1
2

4
2

 

Peak Hour Begins at 08:00 AM
 
Cars

Peak Hour Data

North

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

08:00 AM 07:45 AM 08:00 AM 08:00 AM
+0 mins. 14 1 9 24 1 120 5 126 1 0 0 1 25 148 6 179

+15 mins. 5 1 9 15 5 102 15 122 5 0 0 5 26 160 9 195
+30 mins. 13 1 20 34 2 128 10 140 3 1 4 8 26 131 6 163
+45 mins. 12 0 14 26 1 116 6 123 0 1 5 6 31 161 8 200

Total Volume 44 3 52 99 9 466 36 511 9 2 9 20 108 600 29 737
% App. Total 44.4 3 52.5  1.8 91.2 7  45 10 45  14.7 81.4 3.9  

PHF .786 .750 .650 .728 .450 .910 .600 .913 .450 .500 .450 .625 .871 .932 .806 .921

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 6

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 7

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Trucks
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 0 0 0 0 4 0 0 0 0 0 4 1 9
07:15 AM 0 0 0 0 4 0 0 0 0 0 5 0 9
07:30 AM 0 0 0 0 1 0 0 0 0 1 2 0 4
07:45 AM 0 0 0 0 2 0 0 0 0 0 1 0 3

Total 0 0 0 0 11 0 0 0 0 1 12 1 25

08:00 AM 0 0 0 0 2 0 0 0 0 0 5 0 7
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 1 0 2 0 0 0 0 0 2 0 5
08:45 AM 0 0 0 0 1 0 0 0 0 0 4 0 5

Total 0 0 1 0 5 0 0 0 0 0 11 0 17

Grand Total 0 0 1 0 16 0 0 0 0 1 23 1 42
Apprch % 0 0 100 0 100 0 0 0 0 4 92 4  

Total % 0 0 2.4 0 38.1 0 0 0 0 2.4 54.8 2.4

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

07:00 AM 0 0 0 0 0 4 0 4 0 0 0 0 0 4 1 5 9
07:15 AM 0 0 0 0 0 4 0 4 0 0 0 0 0 5 0 5 9
07:30 AM 0 0 0 0 0 1 0 1 0 0 0 0 1 2 0 3 4
07:45 AM 0 0 0 0 0 2 0 2 0 0 0 0 0 1 0 1 3

Total Volume 0 0 0 0 0 11 0 11 0 0 0 0 1 12 1 14 25
% App. Total 0 0 0  0 100 0  0 0 0  7.1 85.7 7.1   

PHF .000 .000 .000 .000 .000 .688 .000 .688 .000 .000 .000 .000 .250 .600 .250 .700 .694

Accurate Counts
978-664-2565
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Site Code : 79770001
Start Date : 2/11/2020
Page No : 8

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 07:00 AM
 
Trucks

Peak Hour Data

North

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

07:45 AM 07:00 AM 07:00 AM 07:00 AM
+0 mins. 0 0 0 0 0 4 0 4 0 0 0 0 0 4 1 5

+15 mins. 0 0 0 0 0 4 0 4 0 0 0 0 0 5 0 5
+30 mins. 0 0 0 0 0 1 0 1 0 0 0 0 1 2 0 3
+45 mins. 0 0 1 1 0 2 0 2 0 0 0 0 0 1 0 1

Total Volume 0 0 1 1 0 11 0 11 0 0 0 0 1 12 1 14
% App. Total 0 0 100  0 100 0  0 0 0  7.1 85.7 7.1  

PHF .000 .000 .250 .250 .000 .688 .000 .688 .000 .000 .000 .000 .250 .600 .250 .700

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 9

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 10

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 2 5 0 5

Total 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 2 5 0 5

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 2 1 3

Total 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 2 1 3

Grand Total 0 0 0 2 0 0 1 0 0 0 0 2 0 0 0 3 7 1 8
Apprch % 0 0 0 0 0 100 0 0 0 0 0 0    

Total % 0 0 0  0 0 100  0 0 0  0 0 0  87.5 12.5

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1

Total Volume 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
% App. Total 0 0 0  0 0 100  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000 .250

Accurate Counts
978-664-2565
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Site Code : 79770001
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Page No : 11

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 08:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

07:00 AM 08:00 AM 07:00 AM 07:00 AM
+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
% App. Total 0 0 0  0 0 100  0 0 0  0 0 0  

PHF .000 .000 .000 .000 .000 .000 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 12

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 5 0 32 1 153 14 9 1 2 5 146 5 373
04:15 PM 4 0 18 2 171 7 6 0 4 5 120 6 343
04:30 PM 3 1 32 1 156 6 7 0 7 12 143 4 372
04:45 PM 6 1 27 3 134 10 13 0 2 7 161 6 370

Total 18 2 109 7 614 37 35 1 15 29 570 21 1458

05:00 PM 10 0 50 2 187 6 10 0 3 8 188 3 467
05:15 PM 17 0 45 0 149 9 2 0 1 13 168 5 409
05:30 PM 13 1 29 1 133 8 5 0 1 14 154 3 362
05:45 PM 11 0 42 1 123 6 5 0 1 10 175 3 377

Total 51 1 166 4 592 29 22 0 6 45 685 14 1615

Grand Total 69 3 275 11 1206 66 57 1 21 74 1255 35 3073
Apprch % 19.9 0.9 79.3 0.9 94 5.1 72.2 1.3 26.6 5.4 92 2.6  

Total % 2.2 0.1 8.9 0.4 39.2 2.1 1.9 0 0.7 2.4 40.8 1.1
Cars 69 3 275 11 1200 66 57 1 21 74 1249 34 3060

% Cars 100 100 100 100 99.5 100 100 100 100 100 99.5 97.1 99.6
Trucks 0 0 0 0 6 0 0 0 0 0 6 1 13

% Trucks 0 0 0 0 0.5 0 0 0 0 0 0.5 2.9 0.4

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

04:30 PM 3 1 32 36 1 156 6 163 7 0 7 14 12 143 4 159 372
04:45 PM 6 1 27 34 3 134 10 147 13 0 2 15 7 161 6 174 370
05:00 PM 10 0 50 60 2 187 6 195 10 0 3 13 8 188 3 199 467
05:15 PM 17 0 45 62 0 149 9 158 2 0 1 3 13 168 5 186 409

Total Volume 36 2 154 192 6 626 31 663 32 0 13 45 40 660 18 718 1618
% App. Total 18.8 1 80.2  0.9 94.4 4.7  71.1 0 28.9  5.6 91.9 2.5   

PHF .529 .500 .770 .774 .500 .837 .775 .850 .615 .000 .464 .750 .769 .878 .750 .902 .866
Cars 36 2 154 192 6 624 31 661 32 0 13 45 40 656 17 713 1611

% Cars 100 100 100 100 100 99.7 100 99.7 100 0 100 100 100 99.4 94.4 99.3 99.6
Trucks 0 0 0 0 0 2 0 2 0 0 0 0 0 4 1 5 7

% Trucks 0 0 0 0 0 0.3 0 0.3 0 0 0 0 0 0.6 5.6 0.7 0.4

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

 Quannapowitt Pkwy 

 N
o

rt
h

 A
ve

  N
o

rth
 A

ve
 

 Dwy 

Right

154 
0 

154 
Thru

2 
0 
2 

Left

36 
0 

36 

InOut Total
71 192 263 
0 0 0 

71 263 192 

R
ig

h
t

3
1

 
0

 
3

1
 

T
h

ru

6
2

4
 

2
 

6
2

6
 

L
e

ft 6
 

0
 

6
 

O
u

t
T

o
ta

l
In

7
0

5
 

6
6

1
 

1
3

6
6

 
4

 
2

 
6

 
7

0
9

 
1

3
7

2
 

6
6

3
 

Left
32 
0 

32 

Thru
0 
0 
0 

Right
13 
0 

13 

Out TotalIn

25 45 70 
1 0 1 

26 71 45 

L
e

ft4
0

 
0

 
4

0
 

T
h

ru6
5

6
 

4
 

6
6

0
 

R
ig

h
t

1
7

 
1

 
1

8
 

T
o

ta
l

O
u

t
In

8
1

0
 

7
1

3
 

1
5

2
3

 
2

 
5

 
7

 
8

1
2

 
1

5
3

0
 

7
1

8
 

Peak Hour Begins at 04:30 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

05:00 PM 04:15 PM 04:15 PM 05:00 PM
+0 mins. 10 0 50 60 2 171 7 180 6 0 4 10 8 188 3 199

+15 mins. 17 0 45 62 1 156 6 163 7 0 7 14 13 168 5 186
+30 mins. 13 1 29 43 3 134 10 147 13 0 2 15 14 154 3 171
+45 mins. 11 0 42 53 2 187 6 195 10 0 3 13 10 175 3 188

Total Volume 51 1 166 218 8 648 29 685 36 0 16 52 45 685 14 744
% App. Total 23.4 0.5 76.1  1.2 94.6 4.2  69.2 0 30.8  6 92.1 1.9  

PHF .750 .250 .830 .879 .667 .866 .725 .878 .692 .000 .571 .867 .804 .911 .700 .935
Cars 51 1 166 218 8 647 29 684 36 0 16 52 45 684 14 743

% Cars 100 100 100 100 100 99.8 100 99.9 100 0 100 100 100 99.9 100 99.9
Trucks 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1

Accurate Counts
978-664-2565
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File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 4

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 5 0 32 1 152 14 9 1 2 5 145 5 371
04:15 PM 4 0 18 2 171 7 6 0 4 5 119 6 342
04:30 PM 3 1 32 1 156 6 7 0 7 12 142 4 371
04:45 PM 6 1 27 3 134 10 13 0 2 7 159 5 367

Total 18 2 109 7 613 37 35 1 15 29 565 20 1451

05:00 PM 10 0 50 2 186 6 10 0 3 8 187 3 465
05:15 PM 17 0 45 0 148 9 2 0 1 13 168 5 408
05:30 PM 13 1 29 1 131 8 5 0 1 14 154 3 360
05:45 PM 11 0 42 1 122 6 5 0 1 10 175 3 376

Total 51 1 166 4 587 29 22 0 6 45 684 14 1609

Grand Total 69 3 275 11 1200 66 57 1 21 74 1249 34 3060
Apprch % 19.9 0.9 79.3 0.9 94 5.2 72.2 1.3 26.6 5.5 92 2.5  

Total % 2.3 0.1 9 0.4 39.2 2.2 1.9 0 0.7 2.4 40.8 1.1

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

04:30 PM 3 1 32 36 1 156 6 163 7 0 7 14 12 142 4 158 371
04:45 PM 6 1 27 34 3 134 10 147 13 0 2 15 7 159 5 171 367
05:00 PM 10 0 50 60 2 186 6 194 10 0 3 13 8 187 3 198 465
05:15 PM 17 0 45 62 0 148 9 157 2 0 1 3 13 168 5 186 408

Total Volume 36 2 154 192 6 624 31 661 32 0 13 45 40 656 17 713 1611
% App. Total 18.8 1 80.2  0.9 94.4 4.7  71.1 0 28.9  5.6 92 2.4   

PHF .529 .500 .770 .774 .500 .839 .775 .852 .615 .000 .464 .750 .769 .877 .850 .900 .866

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 5

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:30 PM
 
Cars

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

05:00 PM 04:15 PM 04:15 PM 05:00 PM
+0 mins. 10 0 50 60 2 171 7 180 6 0 4 10 8 187 3 198

+15 mins. 17 0 45 62 1 156 6 163 7 0 7 14 13 168 5 186
+30 mins. 13 1 29 43 3 134 10 147 13 0 2 15 14 154 3 171
+45 mins. 11 0 42 53 2 186 6 194 10 0 3 13 10 175 3 188

Total Volume 51 1 166 218 8 647 29 684 36 0 16 52 45 684 14 743
% App. Total 23.4 0.5 76.1  1.2 94.6 4.2  69.2 0 30.8  6.1 92.1 1.9  

PHF .750 .250 .830 .879 .667 .870 .725 .881 .692 .000 .571 .867 .804 .914 .700 .938

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 6

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 7

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Trucks
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 0 0 0 0 1 0 0 0 0 0 1 0 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 1 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 1
04:45 PM 0 0 0 0 0 0 0 0 0 0 2 1 3

Total 0 0 0 0 1 0 0 0 0 0 5 1 7

05:00 PM 0 0 0 0 1 0 0 0 0 0 1 0 2
05:15 PM 0 0 0 0 1 0 0 0 0 0 0 0 1
05:30 PM 0 0 0 0 2 0 0 0 0 0 0 0 2
05:45 PM 0 0 0 0 1 0 0 0 0 0 0 0 1

Total 0 0 0 0 5 0 0 0 0 0 1 0 6

Grand Total 0 0 0 0 6 0 0 0 0 0 6 1 13
Apprch % 0 0 0 0 100 0 0 0 0 0 85.7 14.3  

Total % 0 0 0 0 46.2 0 0 0 0 0 46.2 7.7

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 3
05:00 PM 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 2
05:15 PM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
05:30 PM 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2

Total Volume 0 0 0 0 0 4 0 4 0 0 0 0 0 3 1 4 8
% App. Total 0 0 0  0 100 0  0 0 0  0 75 25   

PHF .000 .000 .000 .000 .000 .500 .000 .500 .000 .000 .000 .000 .000 .375 .250 .333 .667

Accurate Counts
978-664-2565
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Site Code : 79770001
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N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:45 PM
 
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 05:00 PM 04:00 PM 04:00 PM
+0 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1

+15 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1
+30 mins. 0 0 0 0 0 2 0 2 0 0 0 0 0 1 0 1
+45 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 2 1 3

Total Volume 0 0 0 0 0 5 0 5 0 0 0 0 0 5 1 6
% App. Total 0 0 0  0 100 0  0 0 0  0 83.3 16.7  

PHF .000 .000 .000 .000 .000 .625 .000 .625 .000 .000 .000 .000 .000 .625 .250 .500

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 9

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 10

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
Quannapowitt Pkwy

From North
North Ave
From East

Dwy
From South

North Ave
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2 0 2
04:30 PM 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 2 0 2
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

Grand Total 0 0 0 1 0 0 0 1 0 0 0 2 0 0 0 1 5 0 5
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 100 0

Quannapowitt Pkwy
From North

North Ave
From East

Dwy
From South

North Ave
From West

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565
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Site Code : 79770001
Start Date : 2/11/2020
Page No : 11

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM
+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts
978-664-2565



File Name : 79770001
Site Code : 79770001
Start Date : 2/11/2020
Page No : 12

N/S Street  : Quannapowitt Pkwy / Dwy
E/W Street : North Avenue
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right 1st RT Thru Right Int. Total
07:00 AM 8 119 2 0 1 130 4 264
07:15 AM 13 137 0 0 2 157 6 315
07:30 AM 23 140 1 0 4 135 9 312
07:45 AM 13 152 4 1 2 163 16 351

Total 57 548 7 1 9 585 35 1242

08:00 AM 16 128 1 0 7 147 11 310
08:15 AM 17 134 3 0 1 135 25 315
08:30 AM 24 142 5 0 5 138 16 330
08:45 AM 16 100 2 1 5 123 21 268

Total 73 504 11 1 18 543 73 1223

Grand Total 130 1052 18 2 27 1128 108 2465
Apprch % 11 89 38.3 4.3 57.4 91.3 8.7  

Total % 5.3 42.7 0.7 0.1 1.1 45.8 4.4
Cars 129 1021 18 2 26 1100 108 2404

% Cars 99.2 97.1 100 100 96.3 97.5 100 97.5
Trucks 1 31 0 0 1 28 0 61

% Trucks 0.8 2.9 0 0 3.7 2.5 0 2.5

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

07:45 AM 13 152 165 4 1 2 7 163 16 179 351
08:00 AM 16 128 144 1 0 7 8 147 11 158 310
08:15 AM 17 134 151 3 0 1 4 135 25 160 315
08:30 AM 24 142 166 5 0 5 10 138 16 154 330

Total Volume 70 556 626 13 1 15 29 583 68 651 1306
% App. Total 11.2 88.8  44.8 3.4 51.7  89.6 10.4   

PHF .729 .914 .943 .650 .250 .536 .725 .894 .680 .909 .930
Cars 69 540 609 13 1 14 28 566 68 634 1271

% Cars 98.6 97.1 97.3 100 100 93.3 96.6 97.1 100 97.4 97.3
Trucks 1 16 17 0 0 1 1 17 0 17 35

% Trucks 1.4 2.9 2.7 0 0 6.7 3.4 2.9 0 2.6 2.7

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 07:45 AM
 
Cars
Trucks

Peak Hour Data

North

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

07:45 AM 08:00 AM 07:45 AM
+0 mins. 13 152 165 1 0 7 8 163 16 179

+15 mins. 16 128 144 3 0 1 4 147 11 158
+30 mins. 17 134 151 5 0 5 10 135 25 160
+45 mins. 24 142 166 2 1 5 8 138 16 154

Total Volume 70 556 626 11 1 18 30 583 68 651
% App. Total 11.2 88.8  36.7 3.3 60  89.6 10.4  

PHF .729 .914 .943 .550 .250 .643 .750 .894 .680 .909
Cars 69 540 609 11 1 17 29 566 68 634

% Cars 98.6 97.1 97.3 100 100 94.4 96.7 97.1 100 97.4
Trucks 1 16 17 0 0 1 1 17 0 17

Accurate Counts
978-664-2565
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File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right 1st RT Thru Right Int. Total
07:00 AM 8 115 2 0 1 125 4 255
07:15 AM 13 132 0 0 2 155 6 308
07:30 AM 23 137 1 0 4 134 9 308
07:45 AM 13 148 4 1 2 156 16 340

Total 57 532 7 1 9 570 35 1211

08:00 AM 15 126 1 0 7 143 11 303
08:15 AM 17 131 3 0 0 132 25 308
08:30 AM 24 135 5 0 5 135 16 320
08:45 AM 16 97 2 1 5 120 21 262

Total 72 489 11 1 17 530 73 1193

Grand Total 129 1021 18 2 26 1100 108 2404
Apprch % 11.2 88.8 39.1 4.3 56.5 91.1 8.9  

Total % 5.4 42.5 0.7 0.1 1.1 45.8 4.5

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

07:45 AM 13 148 161 4 1 2 7 156 16 172 340
08:00 AM 15 126 141 1 0 7 8 143 11 154 303
08:15 AM 17 131 148 3 0 0 3 132 25 157 308
08:30 AM 24 135 159 5 0 5 10 135 16 151 320

Total Volume 69 540 609 13 1 14 28 566 68 634 1271
% App. Total 11.3 88.7  46.4 3.6 50  89.3 10.7   

PHF .719 .912 .946 .650 .250 .500 .700 .907 .680 .922 .935

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 07:45 AM
 
Cars

Peak Hour Data

North

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

07:30 AM 08:00 AM 07:45 AM
+0 mins. 23 137 160 1 0 7 8 156 16 172

+15 mins. 13 148 161 3 0 0 3 143 11 154
+30 mins. 15 126 141 5 0 5 10 132 25 157
+45 mins. 17 131 148 2 1 5 8 135 16 151

Total Volume 68 542 610 11 1 17 29 566 68 634
% App. Total 11.1 88.9  37.9 3.4 58.6  89.3 10.7  

PHF .739 .916 .947 .550 .250 .607 .725 .907 .680 .922

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Trucks
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right 1st RT Thru Right Int. Total
07:00 AM 0 4 0 0 0 5 0 9
07:15 AM 0 5 0 0 0 2 0 7
07:30 AM 0 3 0 0 0 1 0 4
07:45 AM 0 4 0 0 0 7 0 11

Total 0 16 0 0 0 15 0 31

08:00 AM 1 2 0 0 0 4 0 7
08:15 AM 0 3 0 0 1 3 0 7
08:30 AM 0 7 0 0 0 3 0 10
08:45 AM 0 3 0 0 0 3 0 6

Total 1 15 0 0 1 13 0 30

Grand Total 1 31 0 0 1 28 0 61
Apprch % 3.1 96.9 0 0 100 100 0  

Total % 1.6 50.8 0 0 1.6 45.9 0

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

07:45 AM 0 4 4 0 0 0 0 7 0 7 11
08:00 AM 1 2 3 0 0 0 0 4 0 4 7
08:15 AM 0 3 3 0 0 1 1 3 0 3 7
08:30 AM 0 7 7 0 0 0 0 3 0 3 10

Total Volume 1 16 17 0 0 1 1 17 0 17 35
% App. Total 5.9 94.1  0 0 100  100 0   

PHF .250 .571 .607 .000 .000 .250 .250 .607 .000 .607 .795

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 07:45 AM
 
Trucks

Peak Hour Data

North

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

07:45 AM 07:30 AM 07:45 AM
+0 mins. 0 4 4 0 0 0 0 7 0 7

+15 mins. 1 2 3 0 0 0 0 4 0 4
+30 mins. 0 3 3 0 0 0 0 3 0 3
+45 mins. 0 7 7 0 0 1 1 3 0 3

Total Volume 1 16 17 0 0 1 1 17 0 17
% App. Total 5.9 94.1  0 0 100  100 0  

PHF .250 .571 .607 .000 .000 .250 .250 .607 .000 .607

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 1 0 0 0 1 1

Total 0 0 0 0 0 0 1 0 0 0 1 1

Grand Total 0 0 0 0 0 0 1 0 0 0 1 1
Apprch % 0 0 0 0 100 0    

Total % 0 0  0 0  100 0  0 100

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

08:00 AM 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 1 0 1 1

Total Volume 0 0 0 0 0 0 1 0 1 1
% App. Total 0 0  0 0  100 0   

PHF .000 .000 .000 .000 .000 .000 .250 .000 .250 .250

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

 L
o

w
e

ll 
S

t 
 L

o
w

e
ll S

t 

 Quannapowitt Pkwy 

T
h

ru0
 

L
e

ft0
 

O
u

t
T

o
ta

l
In

1
 

0
 

1
 

Left
0 

Right
0 

Out TotalIn
0 0 0 

T
h

ru
1

 
R

ig
h

t0
 

T
o

ta
l

O
u

t
In

0
 

1
 

1
 

Peak Hour Begins at 08:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

07:00 AM 07:00 AM 08:00 AM
+0 mins. 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 1 0 1

Total Volume 0 0 0 0 0 0 1 0 1
% App. Total 0 0  0 0  100 0  

PHF .000 .000 .000 .000 .000 .000 .250 .000 .250

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

 L
o

w
e

ll 
S

t 
 L

o
w

e
ll S

t 

 Quannapowitt Pkwy 

T
h

ru0
 

L
e

ft0
 

In
 - P

e
a

k H
o

u
r: 0

7
:0

0
 A

M
0

 

Left
0 

Right
0 

In - Peak Hour: 07:00 AM
0 

T
h

ru
1

 
R

ig
h

t0
 

In
 -

 P
e

a
k 

H
o

u
r:

 0
8

:0
0

 A
M

1
 

Bikes  Peds

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right 1st RT Thru Right Int. Total
04:00 PM 4 127 2 1 2 146 1 283
04:15 PM 4 143 6 2 0 162 4 321
04:30 PM 6 121 5 0 0 136 7 275
04:45 PM 2 117 3 2 3 185 1 313

Total 16 508 16 5 5 629 13 1192

05:00 PM 5 147 4 0 3 157 2 318
05:15 PM 3 122 6 1 20 218 2 372
05:30 PM 3 122 9 2 10 196 1 343
05:45 PM 4 114 8 5 7 195 1 334

Total 15 505 27 8 40 766 6 1367

Grand Total 31 1013 43 13 45 1395 19 2559
Apprch % 3 97 42.6 12.9 44.6 98.7 1.3  

Total % 1.2 39.6 1.7 0.5 1.8 54.5 0.7
Cars 31 1005 43 12 44 1384 19 2538

% Cars 100 99.2 100 92.3 97.8 99.2 100 99.2
Trucks 0 8 0 1 1 11 0 21

% Trucks 0 0.8 0 7.7 2.2 0.8 0 0.8

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

05:00 PM 5 147 152 4 0 3 7 157 2 159 318
05:15 PM 3 122 125 6 1 20 27 218 2 220 372
05:30 PM 3 122 125 9 2 10 21 196 1 197 343
05:45 PM 4 114 118 8 5 7 20 195 1 196 334

Total Volume 15 505 520 27 8 40 75 766 6 772 1367
% App. Total 2.9 97.1  36 10.7 53.3  99.2 0.8   

PHF .750 .859 .855 .750 .400 .500 .694 .878 .750 .877 .919
Cars 15 504 519 27 7 40 74 758 6 764 1357

% Cars 100 99.8 99.8 100 87.5 100 98.7 99.0 100 99.0 99.3
Trucks 0 1 1 0 1 0 1 8 0 8 10

% Trucks 0 0.2 0.2 0 12.5 0 1.3 1.0 0 1.0 0.7

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 05:00 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:15 PM 05:00 PM 05:00 PM
+0 mins. 4 143 147 4 0 3 7 157 2 159

+15 mins. 6 121 127 6 1 20 27 218 2 220
+30 mins. 2 117 119 9 2 10 21 196 1 197
+45 mins. 5 147 152 8 5 7 20 195 1 196

Total Volume 17 528 545 27 8 40 75 766 6 772
% App. Total 3.1 96.9  36 10.7 53.3  99.2 0.8  

PHF .708 .898 .896 .750 .400 .500 .694 .878 .750 .877
Cars 17 523 540 27 7 40 74 758 6 764

% Cars 100 99.1 99.1 100 87.5 100 98.7 99 100 99
Trucks 0 5 5 0 1 0 1 8 0 8

Accurate Counts
978-664-2565
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Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right 1st RT Thru Right Int. Total
04:00 PM 4 125 2 1 1 146 1 280
04:15 PM 4 142 6 2 0 161 4 319
04:30 PM 6 119 5 0 0 136 7 273
04:45 PM 2 115 3 2 3 183 1 309

Total 16 501 16 5 4 626 13 1181

05:00 PM 5 147 4 0 3 154 2 315
05:15 PM 3 121 6 0 20 215 2 367
05:30 PM 3 122 9 2 10 195 1 342
05:45 PM 4 114 8 5 7 194 1 333

Total 15 504 27 7 40 758 6 1357

Grand Total 31 1005 43 12 44 1384 19 2538
Apprch % 3 97 43.4 12.1 44.4 98.6 1.4  

Total % 1.2 39.6 1.7 0.5 1.7 54.5 0.7

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

05:00 PM 5 147 152 4 0 3 7 154 2 156 315
05:15 PM 3 121 124 6 0 20 26 215 2 217 367
05:30 PM 3 122 125 9 2 10 21 195 1 196 342
05:45 PM 4 114 118 8 5 7 20 194 1 195 333

Total Volume 15 504 519 27 7 40 74 758 6 764 1357
% App. Total 2.9 97.1  36.5 9.5 54.1  99.2 0.8   

PHF .750 .857 .854 .750 .350 .500 .712 .881 .750 .880 .924

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 05:00 PM
 
Cars

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:15 PM 05:00 PM 05:00 PM
+0 mins. 4 142 146 4 0 3 7 154 2 156

+15 mins. 6 119 125 6 0 20 26 215 2 217
+30 mins. 2 115 117 9 2 10 21 195 1 196
+45 mins. 5 147 152 8 5 7 20 194 1 195

Total Volume 17 523 540 27 7 40 74 758 6 764
% App. Total 3.1 96.9  36.5 9.5 54.1  99.2 0.8  

PHF .708 .889 .888 .750 .350 .500 .712 .881 .750 .880

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Trucks
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Left Right 1st RT Thru Right Int. Total
04:00 PM 0 2 0 0 1 0 0 3
04:15 PM 0 1 0 0 0 1 0 2
04:30 PM 0 2 0 0 0 0 0 2
04:45 PM 0 2 0 0 0 2 0 4

Total 0 7 0 0 1 3 0 11

05:00 PM 0 0 0 0 0 3 0 3
05:15 PM 0 1 0 1 0 3 0 5
05:30 PM 0 0 0 0 0 1 0 1
05:45 PM 0 0 0 0 0 1 0 1

Total 0 1 0 1 0 8 0 10

Grand Total 0 8 0 1 1 11 0 21
Apprch % 0 100 0 50 50 100 0  

Total % 0 38.1 0 4.8 4.8 52.4 0

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

04:30 PM 0 2 2 0 0 0 0 0 0 0 2
04:45 PM 0 2 2 0 0 0 0 2 0 2 4
05:00 PM 0 0 0 0 0 0 0 3 0 3 3
05:15 PM 0 1 1 0 1 0 1 3 0 3 5

Total Volume 0 5 5 0 1 0 1 8 0 8 14
% App. Total 0 100  0 100 0  100 0   

PHF .000 .625 .625 .000 .250 .000 .250 .667 .000 .667 .700

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:30 PM
 
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:45 PM
+0 mins. 0 2 2 0 0 1 1 2 0 2

+15 mins. 0 1 1 0 0 0 0 3 0 3
+30 mins. 0 2 2 0 0 0 0 3 0 3
+45 mins. 0 2 2 0 0 0 0 1 0 1

Total Volume 0 7 7 0 0 1 1 9 0 9
% App. Total 0 100  0 0 100  100 0  

PHF .000 .875 .875 .000 .000 .250 .250 .750 .000 .750

Accurate Counts
978-664-2565
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Site Code : 79770002
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Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 1

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
Lowell St

From East
Quannapowitt Pkwy

From South
Lowell St

From West
Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 1 0 0 0 1 1

Total 0 0 0 0 0 0 1 0 0 0 1 1

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 1 0 0 0 0 0 0 1 1
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 1 0 0 0 0 0 0 1 1

Grand Total 0 0 0 1 0 0 1 0 0 0 2 2
Apprch % 0 0 100 0 100 0    

Total % 0 0  50 0  50 0  0 100

Lowell St
From East

Quannapowitt Pkwy
From South

Lowell St
From West

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

04:45 PM 0 0 0 0 0 0 1 0 1 1
05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 1 0 1 0 0 0 1

Total Volume 0 0 0 1 0 1 1 0 1 2
% App. Total 0 0  100 0  100 0   

PHF .000 .000 .000 .250 .000 .250 .250 .000 .250 .500

Accurate Counts
978-664-2565
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Page No : 2

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:45 PM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:45 PM 04:00 PM
+0 mins. 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 1 0 1 1 0 1

Total Volume 0 0 0 1 0 1 1 0 1
% App. Total 0 0  100 0  100 0  

PHF .000 .000 .000 .250 .000 .250 .250 .000 .250

Accurate Counts
978-664-2565



File Name : 79770002
Site Code : 79770002
Start Date : 2/11/2020
Page No : 3

N/S Street  : Quannapowitt Parkway
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 1

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 0 0 0 6 66 0 56 0 2 0 33 64 227
07:15 AM 0 0 0 6 68 0 59 0 5 0 30 27 195
07:30 AM 0 0 0 7 63 0 47 0 8 0 30 56 211
07:45 AM 0 0 0 10 70 0 51 0 9 0 58 69 267

Total 0 0 0 29 267 0 213 0 24 0 151 216 900

08:00 AM 0 0 0 15 97 0 50 0 6 0 39 77 284
08:15 AM 0 0 0 23 106 0 56 0 8 0 44 65 302
08:30 AM 0 0 0 15 149 0 62 0 8 0 40 76 350
08:45 AM 0 0 0 13 104 0 67 0 12 0 41 82 319

Total 0 0 0 66 456 0 235 0 34 0 164 300 1255

Grand Total 0 0 0 95 723 0 448 0 58 0 315 516 2155
Apprch % 0 0 0 11.6 88.4 0 88.5 0 11.5 0 37.9 62.1  

Total % 0 0 0 4.4 33.5 0 20.8 0 2.7 0 14.6 23.9
Cars 0 0 0 94 697 0 433 0 56 0 291 506 2077

% Cars 0 0 0 98.9 96.4 0 96.7 0 96.6 0 92.4 98.1 96.4
Trucks 0 0 0 1 26 0 15 0 2 0 24 10 78

% Trucks 0 0 0 1.1 3.6 0 3.3 0 3.4 0 7.6 1.9 3.6

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

08:00 AM 0 0 0 0 15 97 0 112 50 0 6 56 0 39 77 116 284
08:15 AM 0 0 0 0 23 106 0 129 56 0 8 64 0 44 65 109 302
08:30 AM 0 0 0 0 15 149 0 164 62 0 8 70 0 40 76 116 350
08:45 AM 0 0 0 0 13 104 0 117 67 0 12 79 0 41 82 123 319

Total Volume 0 0 0 0 66 456 0 522 235 0 34 269 0 164 300 464 1255
% App. Total 0 0 0  12.6 87.4 0  87.4 0 12.6  0 35.3 64.7   

PHF .000 .000 .000 .000 .717 .765 .000 .796 .877 .000 .708 .851 .000 .932 .915 .943 .896
Cars 0 0 0 0 65 442 0 507 228 0 32 260 0 151 295 446 1213

% Cars 0 0 0 0 98.5 96.9 0 97.1 97.0 0 94.1 96.7 0 92.1 98.3 96.1 96.7
Trucks 0 0 0 0 1 14 0 15 7 0 2 9 0 13 5 18 42

% Trucks 0 0 0 0 1.5 3.1 0 2.9 3.0 0 5.9 3.3 0 7.9 1.7 3.9 3.3

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 2

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

 Driveway 

 L
o

w
e

ll 
S

t 
 L

o
w

e
ll S

t 

 Main St 

Right

0 
0 
0 

Thru

0 
0 
0 

Left

0 
0 
0 

InOut Total
0 0 0 
0 0 0 
0 0 0 

R
ig

h
t 0
 

0
 

0
 

T
h

ru

4
4

2
 

1
4

 
4

5
6

 
L

e
ft 6
5

 
1

 
6

6
 

O
u

t
T

o
ta

l
In

1
8

3
 

5
0

7
 

6
9

0
 

1
5

 
1

5
 

3
0

 
1

9
8

 
7

2
0

 
5

2
2

 

Left
228 

7 
235 

Thru
0 
0 
0 

Right
32 
2 

34 

Out TotalIn

360 260 620 
6 9 15 

366 635 269 

L
e

ft

0
 

0
 

0
 

T
h

ru1
5

1
 

1
3

 
1

6
4

 
R

ig
h

t

2
9

5
 

5
 

3
0

0
 

T
o

ta
l

O
u

t
In

6
7

0
 

4
4

6
 

1
1

1
6

 
2

1
 

1
8

 
3

9
 

6
9

1
 

1
1

5
5

 
4

6
4

 

Peak Hour Begins at 08:00 AM
 
Cars
Trucks

Peak Hour Data

North

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

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

+0 mins. 0 0 0 0 15 97 0 112 50 0 6 56 0 58 69 127
+15 mins. 0 0 0 0 23 106 0 129 56 0 8 64 0 39 77 116
+30 mins. 0 0 0 0 15 149 0 164 62 0 8 70 0 44 65 109
+45 mins. 0 0 0 0 13 104 0 117 67 0 12 79 0 40 76 116

Total Volume 0 0 0 0 66 456 0 522 235 0 34 269 0 181 287 468
% App. Total 0 0 0  12.6 87.4 0  87.4 0 12.6  0 38.7 61.3  

PHF .000 .000 .000 .000 .717 .765 .000 .796 .877 .000 .708 .851 .000 .780 .932 .921
Cars 0 0 0 0 65 442 0 507 228 0 32 260 0 167 280 447

% Cars 0 0 0 0 98.5 96.9 0 97.1 97 0 94.1 96.7 0 92.3 97.6 95.5
Trucks 0 0 0 0 1 14 0 15 7 0 2 9 0 14 7 21

% Trucks 0 0 0 0 1.5 3.1 0 2.9 3 0 5.9 3.3 0 7.7 2.4 4.5

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 3

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

 Driveway 

 L
o

w
e

ll 
S

t 
 L

o
w

e
ll S

t 

 Main St 

Right

0 
0 
0 

Thru

0 
0 
0 

Left

0 
0 
0 

In - Peak Hour: 07:00 AM
0 
0 
0 

R
ig

h
t 0
 

0
 

0
 

T
h

ru

4
4

2
 

1
4

 
4

5
6

 
L

e
ft 6
5

 
1

 
6

6
 

In
 - P

e
a

k H
o

u
r: 0

8
:0

0
 A

M
5

0
7

 
1

5
 

5
2

2
 

Left
228 

7 
235 

Thru
0 
0 
0 

Right
32 
2 

34 

In - Peak Hour: 08:00 AM

260 
9 

269 

L
e

ft

0
 

0
 

0
 

T
h

ru1
6

7
 

1
4

 
1

8
1

 
R

ig
h

t

2
8

0
 

7
 

2
8

7
 

In
 -

 P
e

a
k 

H
o

u
r:

 0
7

:4
5

 A
M

4
4

7
 

2
1

 
4

6
8

 

Cars
Trucks

Peak Hour Data

North

Accurate Counts 
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File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 4

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 0 0 0 6 61 0 56 0 2 0 29 63 217
07:15 AM 0 0 0 6 63 0 58 0 5 0 29 26 187
07:30 AM 0 0 0 7 62 0 42 0 8 0 29 55 203
07:45 AM 0 0 0 10 69 0 49 0 9 0 53 67 257

Total 0 0 0 29 255 0 205 0 24 0 140 211 864

08:00 AM 0 0 0 14 93 0 49 0 6 0 37 76 275
08:15 AM 0 0 0 23 105 0 56 0 6 0 40 63 293
08:30 AM 0 0 0 15 146 0 60 0 8 0 37 74 340
08:45 AM 0 0 0 13 98 0 63 0 12 0 37 82 305

Total 0 0 0 65 442 0 228 0 32 0 151 295 1213

Grand Total 0 0 0 94 697 0 433 0 56 0 291 506 2077
Apprch % 0 0 0 11.9 88.1 0 88.5 0 11.5 0 36.5 63.5  

Total % 0 0 0 4.5 33.6 0 20.8 0 2.7 0 14 24.4

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

08:00 AM 0 0 0 0 14 93 0 107 49 0 6 55 0 37 76 113 275
08:15 AM 0 0 0 0 23 105 0 128 56 0 6 62 0 40 63 103 293
08:30 AM 0 0 0 0 15 146 0 161 60 0 8 68 0 37 74 111 340
08:45 AM 0 0 0 0 13 98 0 111 63 0 12 75 0 37 82 119 305

Total Volume 0 0 0 0 65 442 0 507 228 0 32 260 0 151 295 446 1213
% App. Total 0 0 0  12.8 87.2 0  87.7 0 12.3  0 33.9 66.1   

PHF .000 .000 .000 .000 .707 .757 .000 .787 .905 .000 .667 .867 .000 .944 .899 .937 .892

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 5

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 08:00 AM
 
Cars

Peak Hour Data

North

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

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

+0 mins. 0 0 0 0 14 93 0 107 49 0 6 55 0 53 67 120
+15 mins. 0 0 0 0 23 105 0 128 56 0 6 62 0 37 76 113
+30 mins. 0 0 0 0 15 146 0 161 60 0 8 68 0 40 63 103
+45 mins. 0 0 0 0 13 98 0 111 63 0 12 75 0 37 74 111

Total Volume 0 0 0 0 65 442 0 507 228 0 32 260 0 167 280 447
% App. Total 0 0 0  12.8 87.2 0  87.7 0 12.3  0 37.4 62.6  

PHF .000 .000 .000 .000 .707 .757 .000 .787 .905 .000 .667 .867 .000 .788 .921 .931

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 6

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 7

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Trucks
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 0 0 0 0 5 0 0 0 0 0 4 1 10
07:15 AM 0 0 0 0 5 0 1 0 0 0 1 1 8
07:30 AM 0 0 0 0 1 0 5 0 0 0 1 1 8
07:45 AM 0 0 0 0 1 0 2 0 0 0 5 2 10

Total 0 0 0 0 12 0 8 0 0 0 11 5 36

08:00 AM 0 0 0 1 4 0 1 0 0 0 2 1 9
08:15 AM 0 0 0 0 1 0 0 0 2 0 4 2 9
08:30 AM 0 0 0 0 3 0 2 0 0 0 3 2 10
08:45 AM 0 0 0 0 6 0 4 0 0 0 4 0 14

Total 0 0 0 1 14 0 7 0 2 0 13 5 42

Grand Total 0 0 0 1 26 0 15 0 2 0 24 10 78
Apprch % 0 0 0 3.7 96.3 0 88.2 0 11.8 0 70.6 29.4  

Total % 0 0 0 1.3 33.3 0 19.2 0 2.6 0 30.8 12.8

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

08:00 AM 0 0 0 0 1 4 0 5 1 0 0 1 0 2 1 3 9
08:15 AM 0 0 0 0 0 1 0 1 0 0 2 2 0 4 2 6 9
08:30 AM 0 0 0 0 0 3 0 3 2 0 0 2 0 3 2 5 10
08:45 AM 0 0 0 0 0 6 0 6 4 0 0 4 0 4 0 4 14

Total Volume 0 0 0 0 1 14 0 15 7 0 2 9 0 13 5 18 42
% App. Total 0 0 0  6.7 93.3 0  77.8 0 22.2  0 72.2 27.8   

PHF .000 .000 .000 .000 .250 .583 .000 .625 .438 .000 .250 .563 .000 .813 .625 .750 .750

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 8

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 08:00 AM
 
Trucks

Peak Hour Data

North

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

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

+0 mins. 0 0 0 0 1 4 0 5 5 0 0 5 0 5 2 7
+15 mins. 0 0 0 0 0 1 0 1 2 0 0 2 0 2 1 3
+30 mins. 0 0 0 0 0 3 0 3 1 0 0 1 0 4 2 6
+45 mins. 0 0 0 0 0 6 0 6 0 0 2 2 0 3 2 5

Total Volume 0 0 0 0 1 14 0 15 8 0 2 10 0 14 7 21
% App. Total 0 0 0  6.7 93.3 0  80 0 20  0 66.7 33.3  

PHF .000 .000 .000 .000 .250 .583 .000 .625 .400 .000 .250 .500 .000 .700 .875 .750

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 9

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 10

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

07:00 AM 0 0 0 1 0 0 0 0 1 0 0 0 0 1 2 0 1 4 5
07:15 AM 0 0 0 1 0 0 0 1 1 0 0 1 0 0 1 0 3 2 5
07:30 AM 0 0 0 0 1 0 0 0 0 0 0 2 0 1 3 0 2 5 7
07:45 AM 0 0 0 1 0 0 0 1 0 0 0 1 0 0 5 0 3 5 8

Total 0 0 0 3 1 0 0 2 2 0 0 4 0 2 11 0 9 16 25

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 2 0 1 1 0 2 2 4
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 2 1 3
08:30 AM 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 2 1 3
08:45 AM 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 1 2

Total 0 0 0 1 0 0 0 1 1 0 0 5 0 1 3 0 7 5 12

Grand Total 0 0 0 4 1 0 0 3 3 0 0 9 0 3 14 0 16 21 37
Apprch % 0 0 0 100 0 0 100 0 0 0 17.6 82.4    

Total % 0 0 0  4.8 0 0  14.3 0 0  0 14.3 66.7  43.2 56.8

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

07:00 AM 0 0 0 0 0 0 0 0 1 0 0 1 0 1 2 3 4
07:15 AM 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 2
07:30 AM 0 0 0 0 1 0 0 1 0 0 0 0 0 1 3 4 5
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 5

Total Volume 0 0 0 0 1 0 0 1 2 0 0 2 0 2 11 13 16
% App. Total 0 0 0  100 0 0  100 0 0  0 15.4 84.6   

PHF .000 .000 .000 .000 .250 .000 .000 .250 .500 .000 .000 .500 .000 .500 .550 .650 .800

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 11

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 1 0 0 1 0 1 2 3
+15 mins. 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1
+30 mins. 0 0 0 0 1 0 0 1 0 0 0 0 0 1 3 4
+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5

Total Volume 0 0 0 0 1 0 0 1 2 0 0 2 0 2 11 13
% App. Total 0 0 0  100 0 0  100 0 0  0 15.4 84.6  

PHF .000 .000 .000 .000 .250 .000 .000 .250 .500 .000 .000 .500 .000 .500 .550 .650

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 12

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 1

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 0 0 0 14 63 0 56 0 10 0 75 83 301
04:15 PM 0 0 0 16 45 0 60 0 10 0 68 96 295
04:30 PM 0 0 0 16 61 0 79 0 9 0 75 91 331
04:45 PM 0 0 0 15 64 1 76 0 14 0 74 86 330

Total 0 0 0 61 233 1 271 0 43 0 292 356 1257

05:00 PM 0 0 0 12 47 0 77 0 7 0 78 116 337
05:15 PM 0 0 0 12 66 0 66 0 12 0 68 104 328
05:30 PM 0 0 0 13 57 0 81 0 15 0 84 114 364
05:45 PM 0 0 0 9 45 0 66 0 6 0 65 98 289

Total 0 0 0 46 215 0 290 0 40 0 295 432 1318

Grand Total 0 0 0 107 448 1 561 0 83 0 587 788 2575
Apprch % 0 0 0 19.2 80.6 0.2 87.1 0 12.9 0 42.7 57.3  

Total % 0 0 0 4.2 17.4 0 21.8 0 3.2 0 22.8 30.6
Cars 0 0 0 107 443 1 555 0 83 0 575 783 2547

% Cars 0 0 0 100 98.9 100 98.9 0 100 0 98 99.4 98.9
Trucks 0 0 0 0 5 0 6 0 0 0 12 5 28

% Trucks 0 0 0 0 1.1 0 1.1 0 0 0 2 0.6 1.1

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

04:45 PM 0 0 0 0 15 64 1 80 76 0 14 90 0 74 86 160 330
05:00 PM 0 0 0 0 12 47 0 59 77 0 7 84 0 78 116 194 337
05:15 PM 0 0 0 0 12 66 0 78 66 0 12 78 0 68 104 172 328
05:30 PM 0 0 0 0 13 57 0 70 81 0 15 96 0 84 114 198 364

Total Volume 0 0 0 0 52 234 1 287 300 0 48 348 0 304 420 724 1359
% App. Total 0 0 0  18.1 81.5 0.3  86.2 0 13.8  0 42 58   

PHF .000 .000 .000 .000 .867 .886 .250 .897 .926 .000 .800 .906 .000 .905 .905 .914 .933
Cars 0 0 0 0 52 230 1 283 297 0 48 345 0 298 417 715 1343

% Cars 0 0 0 0 100 98.3 100 98.6 99.0 0 100 99.1 0 98.0 99.3 98.8 98.8
Trucks 0 0 0 0 0 4 0 4 3 0 0 3 0 6 3 9 16

% Trucks 0 0 0 0 0 1.7 0 1.4 1.0 0 0 0.9 0 2.0 0.7 1.2 1.2

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 2

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:45 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

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

+0 mins. 0 0 0 0 14 63 0 77 76 0 14 90 0 78 116 194
+15 mins. 0 0 0 0 16 45 0 61 77 0 7 84 0 68 104 172
+30 mins. 0 0 0 0 16 61 0 77 66 0 12 78 0 84 114 198
+45 mins. 0 0 0 0 15 64 1 80 81 0 15 96 0 65 98 163

Total Volume 0 0 0 0 61 233 1 295 300 0 48 348 0 295 432 727
% App. Total 0 0 0  20.7 79 0.3  86.2 0 13.8  0 40.6 59.4  

PHF .000 .000 .000 .000 .953 .910 .250 .922 .926 .000 .800 .906 .000 .878 .931 .918
Cars 0 0 0 0 61 232 1 294 297 0 48 345 0 292 430 722

% Cars 0 0 0 0 100 99.6 100 99.7 99 0 100 99.1 0 99 99.5 99.3
Trucks 0 0 0 0 0 1 0 1 3 0 0 3 0 3 2 5

% Trucks 0 0 0 0 0 0.4 0 0.3 1 0 0 0.9 0 1 0.5 0.7

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 3

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 4

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Cars
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 0 0 0 14 62 0 55 0 10 0 72 83 296
04:15 PM 0 0 0 16 45 0 59 0 10 0 66 95 291
04:30 PM 0 0 0 16 61 0 79 0 9 0 75 90 330
04:45 PM 0 0 0 15 64 1 76 0 14 0 70 85 325

Total 0 0 0 61 232 1 269 0 43 0 283 353 1242

05:00 PM 0 0 0 12 47 0 75 0 7 0 78 116 335
05:15 PM 0 0 0 12 64 0 65 0 12 0 68 103 324
05:30 PM 0 0 0 13 55 0 81 0 15 0 82 113 359
05:45 PM 0 0 0 9 45 0 65 0 6 0 64 98 287

Total 0 0 0 46 211 0 286 0 40 0 292 430 1305

Grand Total 0 0 0 107 443 1 555 0 83 0 575 783 2547
Apprch % 0 0 0 19.4 80.4 0.2 87 0 13 0 42.3 57.7  

Total % 0 0 0 4.2 17.4 0 21.8 0 3.3 0 22.6 30.7

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

04:45 PM 0 0 0 0 15 64 1 80 76 0 14 90 0 70 85 155 325
05:00 PM 0 0 0 0 12 47 0 59 75 0 7 82 0 78 116 194 335
05:15 PM 0 0 0 0 12 64 0 76 65 0 12 77 0 68 103 171 324
05:30 PM 0 0 0 0 13 55 0 68 81 0 15 96 0 82 113 195 359

Total Volume 0 0 0 0 52 230 1 283 297 0 48 345 0 298 417 715 1343
% App. Total 0 0 0  18.4 81.3 0.4  86.1 0 13.9  0 41.7 58.3   

PHF .000 .000 .000 .000 .867 .898 .250 .884 .917 .000 .800 .898 .000 .909 .899 .917 .935

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 5

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:45 PM
 
Cars

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

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

+0 mins. 0 0 0 0 14 62 0 76 76 0 14 90 0 78 116 194
+15 mins. 0 0 0 0 16 45 0 61 75 0 7 82 0 68 103 171
+30 mins. 0 0 0 0 16 61 0 77 65 0 12 77 0 82 113 195
+45 mins. 0 0 0 0 15 64 1 80 81 0 15 96 0 64 98 162

Total Volume 0 0 0 0 61 232 1 294 297 0 48 345 0 292 430 722
% App. Total 0 0 0  20.7 78.9 0.3  86.1 0 13.9  0 40.4 59.6  

PHF .000 .000 .000 .000 .953 .906 .250 .919 .917 .000 .800 .898 .000 .890 .927 .926

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 6

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 7

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Trucks
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 0 0 0 0 1 0 1 0 0 0 3 0 5
04:15 PM 0 0 0 0 0 0 1 0 0 0 2 1 4
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 1 1
04:45 PM 0 0 0 0 0 0 0 0 0 0 4 1 5

Total 0 0 0 0 1 0 2 0 0 0 9 3 15

05:00 PM 0 0 0 0 0 0 2 0 0 0 0 0 2
05:15 PM 0 0 0 0 2 0 1 0 0 0 0 1 4
05:30 PM 0 0 0 0 2 0 0 0 0 0 2 1 5
05:45 PM 0 0 0 0 0 0 1 0 0 0 1 0 2

Total 0 0 0 0 4 0 4 0 0 0 3 2 13

Grand Total 0 0 0 0 5 0 6 0 0 0 12 5 28
Apprch % 0 0 0 0 100 0 100 0 0 0 70.6 29.4  

Total % 0 0 0 0 17.9 0 21.4 0 0 0 42.9 17.9

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 5 5
05:00 PM 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0 2
05:15 PM 0 0 0 0 0 2 0 2 1 0 0 1 0 0 1 1 4
05:30 PM 0 0 0 0 0 2 0 2 0 0 0 0 0 2 1 3 5

Total Volume 0 0 0 0 0 4 0 4 3 0 0 3 0 6 3 9 16
% App. Total 0 0 0  0 100 0  100 0 0  0 66.7 33.3   

PHF .000 .000 .000 .000 .000 .500 .000 .500 .375 .000 .000 .375 .000 .375 .750 .450 .800

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 8

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:45 PM
 
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

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

+0 mins. 0 0 0 0 0 0 0 0 2 0 0 2 0 3 0 3
+15 mins. 0 0 0 0 0 0 0 0 1 0 0 1 0 2 1 3
+30 mins. 0 0 0 0 0 2 0 2 0 0 0 0 0 0 1 1
+45 mins. 0 0 0 0 0 2 0 2 1 0 0 1 0 4 1 5

Total Volume 0 0 0 0 0 4 0 4 4 0 0 4 0 9 3 12
% App. Total 0 0 0  0 100 0  100 0 0  0 75 25  

PHF .000 .000 .000 .000 .000 .500 .000 .500 .500 .000 .000 .500 .000 .563 .750 .600

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 9

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Accurate Counts 
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File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 10

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
Driveway

From North
Lowell St

From East
Main St

From South
Lowell St

From West
Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 1 1 3 4
04:15 PM 0 0 0 1 0 0 0 1 1 0 1 2 0 1 2 2 6 5 11
04:30 PM 0 0 0 3 0 0 0 2 0 0 0 1 0 0 3 0 6 3 9
04:45 PM 0 0 0 0 0 0 0 2 2 0 0 2 0 2 7 0 4 11 15

Total 0 0 0 4 0 0 0 5 4 0 2 5 0 3 13 3 17 22 39

05:00 PM 0 0 0 0 0 0 0 1 0 0 1 1 0 1 4 0 2 6 8
05:15 PM 0 0 0 1 0 0 0 0 1 0 0 2 0 3 3 0 3 7 10
05:30 PM 0 0 0 0 1 1 0 0 1 0 0 2 0 0 5 0 2 8 10
05:45 PM 0 0 0 1 0 0 0 1 0 0 0 1 0 1 3 2 5 4 9

Total 0 0 0 2 1 1 0 2 2 0 1 6 0 5 15 2 12 25 37

Grand Total 0 0 0 6 1 1 0 7 6 0 3 11 0 8 28 5 29 47 76
Apprch % 0 0 0 50 50 0 66.7 0 33.3 0 22.2 77.8    

Total % 0 0 0  2.1 2.1 0  12.8 0 6.4  0 17 59.6  38.2 61.8

Driveway
From North

Lowell St
From East

Main St
From South

Lowell St
From West

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

04:45 PM 0 0 0 0 0 0 0 0 2 0 0 2 0 2 7 9 11
05:00 PM 0 0 0 0 0 0 0 0 0 0 1 1 0 1 4 5 6
05:15 PM 0 0 0 0 0 0 0 0 1 0 0 1 0 3 3 6 7
05:30 PM 0 0 0 0 1 1 0 2 1 0 0 1 0 0 5 5 8

Total Volume 0 0 0 0 1 1 0 2 4 0 1 5 0 6 19 25 32
% App. Total 0 0 0  50 50 0  80 0 20  0 24 76   

PHF .000 .000 .000 .000 .250 .250 .000 .250 .500 .000 .250 .625 .000 .500 .679 .694 .727

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 11

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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Peak Hour Begins at 04:45 PM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:45 PM 04:00 PM 04:45 PM

+0 mins. 0 0 0 0 0 0 0 0 1 0 1 2 0 2 7 9
+15 mins. 0 0 0 0 0 0 0 0 1 0 1 2 0 1 4 5
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 6
+45 mins. 0 0 0 0 1 1 0 2 2 0 0 2 0 0 5 5

Total Volume 0 0 0 0 1 1 0 2 4 0 2 6 0 6 19 25
% App. Total 0 0 0  50 50 0  66.7 0 33.3  0 24 76  

PHF .000 .000 .000 .000 .250 .250 .000 .250 .500 .000 .500 .750 .000 .500 .679 .694

Accurate Counts 
978-664-2565



File Name : 85420001
Site Code : 85420001
Start Date : 9/29/2020
Page No : 12

N/S Street  : Driveway / Main Street
E/W Street : Lowell Street
City/State   : Wakefield, MA
Weather     : Cloudy
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File Name: C:\Users\stevi\Documents\2018\Petra\Wakefield, MA\VAI\7977\79770005.ppd File NameC:\Users\stevi\Documents\2020\PETRA\Wakefield, MA\VAI\7977\79770002.p

Start Date: 7/26/2018 Start Date2/11/2020

Start Time: 7:00:00 AM Start Tim 7:00:00 AM

Site Code: 79770005 Site Code79770002

Comment 1: N/S Street : Quannapowitt Parkway CommentN/S Street  : Quannapowitt Parkway

Comment 2: E/W Street: Lowell Street CommentE/W Street : Lowell Street

Comment 3: City/State  : Wakefield, MA CommentCity/State   : Wakefield, MA

Comment 4: Weather    : Clear CommentWeather     : Cloudy

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

07:00 AM 10 110 1 4 90 8 8 119 2 0 130 4

07:15 AM 9 145 2 2 135 14 13 137 0 0 157 6

07:30 AM 22 151 0 2 144 17 23 140 1 0 135 9

07:45 AM 23 147 5 6 148 21 13 152 4 1 163 16

08:00 AM 16 141 2 4 135 19 16 128 1 0 147 11

08:15 AM 14 145 5 6 142 27 17 134 3 0 135 25

08:30 AM 12 138 3 7 139 13 24 142 5 0 138 16

08:45 AM 17 128 4 4 150 21 16 100 2 1 123 21

123 1105 22 35 1083 140 2508 130 1052 18 2 1128 108 2438

04:00 PM 5 157 5 19 170 3 4 127 2 1 146 1

04:15 PM 3 139 5 10 168 6 4 143 6 2 162 4

04:30 PM 9 135 6 20 222 1 6 121 5 0 136 7

04:45 PM 7 133 7 26 215 4 2 117 3 2 185 1

05:00 PM 6 145 18 29 168 2 5 147 4 0 157 2

05:15 PM 8 149 11 22 213 2 3 122 6 1 218 2

05:30 PM 10 121 6 18 220 5 3 122 9 2 196 1

05:45 PM 6 112 9 34 229 4 4 114 8 5 195 1

54 1091 67 178 1605 27 3022 31 1013 43 13 1395 19 2514

Lowell St Quanniapowit Lowell St

Jul-18 Feb-20

Lowell St Quannapowitt  Lowell St
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Generated 8/18/2020 Page 1 of 2

Massachusetts Highway Department

Traffic Pattern by Month for 1/1/2019 - 12/31/2019



Factor Group Station Weight Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

U1-Essex 5099 0 0.814 0.934 0.953 1.005 1.029 1.028 1.062 1.082 1.011 1.015 0.977 0.936

Average of Weighted Factors 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Generated 8/18/2020 Page 2 of 2

Massachusetts Highway Department

Traffic Pattern by Month for 1/1/2019 - 12/31/2019



PUBLIC TRANSPORTATION SCHEDULES 



  

 

 
HAVERHILL LINE 2021 Winter Schedule 

Effective January 23, 2021

Ride Safer.

mbta.com/
ridesafer

Wear 
a face 
covering

 
 

Maintain 
a healthy 
distance

 Practice 
good 
hygiene

On Weekends, no Commuter Rail 
trains operate on the Haverhill Line

Monday to Friday

Inbound to Boston AM PM

ZONE STATION TRAIN # 7200 1200 1202 1204 1206 1208 1210

Bikes Allowed

7 Haverhill  5:15 7:15 10:20 1:25 4:20 7:15 10:05

7 Bradford  5:18 7:18 10:23 1:28 4:23 7:18 10:08

6 Lawrence  5:27 7:27 10:32 1:37 4:32 7:27 10:17

5 Andover  5:32 7:32 10:37 1:42 4:37 7:33 10:23

4 Ballardvale  5:37 7:37 10:42 1:47 4:42 7:37 10:27

3 North Wilmington 5:44 7:44 10:49 1:54 4:49 7:44 10:34

2 Reading  5:50 7:50 10:56 2:01 4:55 7:50 10:40

2 Wakefield 5:55 7:55 11:01 2:06 5:00 7:55 10:45

2 Greenwood 5:59 7:59 11:05 2:10 5:04 7:59 10:49

1 Melrose Highlands  6:02 8:02 11:08 2:13 5:07 8:02 10:52

1 Melrose/Cedar Park 6:04 8:04 11:10 2:15 5:09 8:04 10:54

1 Wyoming Hill 6:06 8:06 11:12 2:17 5:11 8:06 10:56

1A Malden Center  6:10 8:10 11:16 2:21 5:15 8:10 11:00

1A North Station  6:21 8:21 11:27 2:32 5:26 8:21 11:11

Monday to Friday

Outbound from Boston AM PM

ZONE STATION TRAIN # 1201 1203 1205 1207 1209 1211

Bikes Allowed

1A North Station  8:40 11:55 2:50 5:20 8:35 11:30

1A Malden Center  8:50 12:05 3:00 5:30 8:45 11:40

1 Wyoming Hill 8:54 12:09 3:04 5:34 8:49 11:44

1 Melrose/Cedar Park 8:56 12:11 3:06 5:36 8:51 11:46

1 Melrose Highlands  8:59 12:14 3:09 5:39 8:54 11:49

2 Greenwood 9:02 12:17 3:12 5:42 8:57 11:52

2 Wakefield 9:05 12:20 3:15 5:45 9:00 11:55

2 Reading  9:11 12:26 3:21 5:51 9:06 12:01

3 North Wilmington 9:17 12:32 3:27 5:57 9:12 12:07

4 Ballardvale  9:24 12:39 3:34 6:04 9:19 12:14

5 Andover  9:29 12:44 3:39 6:09 9:24 12:19

6 Lawrence  9:36 12:51 3:46 6:16 9:31 12:26

7 Bradford  9:46 1:01 3:56 6:26 9:41 12:36

7 Haverhill  9:49 1:04 3:59 6:29 9:44 12:39

Keep in Mind:

This schedule will be effective from January 23, 2021 
and will replace the schedule of November 2, 2020.

Bikes: Bicycles are allowed on all trains.

High level platform and bridge plate available. 
Visit mbta.com/accessibility for more information.

Visit

MBTA.com
Customer Service 

617-222-3200
Download the 

Commuter Rail App
Follow 

@MBTA_CR

A
D

0
12

3
2

1V
1

https://mbta.com/ridesafer
https://www.mbta.com/accessibility
https://www.mbta.com/
https://twitter.com/MBTA_CR
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Information in this timetable is subject to change without notice. Traffic conditions and weather can affect running time.
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Route 137
Reading Depot -

 Malden Center Station

All buses are
accessible 
to persons 
with disabilities

Fare Local Bus Bus + Bus       Bus +
            Subway

CharlieCard $1.70 $1.70 $2.40 $2.40
CharlieTicket $1.70 $1.70 $2.40 $4.10*
Cash-on-Board $1.70 $3.40 $2.40 $4.10
Student/Youth** $0.85 $0.85 $1.10 $1.10
Senior/TAP*** $0.85 $0.85 $1.10 $1.10

FREE FARES: Children 11 and under ride free when accompanied by a paying customer;
Blind Access CharlieCard holders ride free and if using a guide, the guide rides free.
 * Transfers Subway to Silver Line SL4 or SL5 pay $2.40
 ** Requires Student CharlieCard or Youth CharlieCard. Student CharlieCards available
  to students through par�cipa�ng middle and high schools. Youth CharlieCards
        available through community partners across Greater Boston. 
 *** Requires Senior/TAP CharlieCard, available to Medicare cardholders, seniors 65+, 
  and persons with disabili�es.

Subway

+ +

Spring/Summer 2021 Holidays
4/19: Sat; 5/31 Sun; 7/4-5 Sun 

     
     

Routes 136 & 137 operate 
as a combined route.

For schedules, alerts and updates, visit:
mbta.com/schedules/136
mbta.com/schedules/137

 5:25A 5:35A 5:41A 5:50A 6:00A
 6:05 6:15 6:21 6:30 6:40
 6:35 6:45 6:51 7:00          .....
 7:00 7:12 7:20 7:30          .....
 7:16 7:28 7:36 7:46          .....
 7:32 7:44 7:52 8:02          .....
 7:48 8:00 8:08 8:18          .....
 8:04 8:14 8:22 8:32          .....
 8:20 8:30 8:38 8:48          .....
 8:36 8:46 8:54 9:04          .....
 8:52 9:03 9:10 9:20          .....
 9:08 9:20 9:27 9:37 9:47
 9:30 9:42 9:49 9:59 10:09
 10:05 10:17 10:24 10:34 10:48
 10:42 10:55 11:02 11:13 11:27
 11:15 11:28 11:35 11:46 12:00N
 11:50 12:03P 12:10P 12:21P 12:35
 
 12:25P 12:38 12:45 12:56 1:08
 12:59 1:14 1:20 1:31 1:42
 1:33 1:48 1:54 2:05 2:18
 2:10 2:23 2:32 2:42 2:55
      ..... s 2:45 2:54 3:04 3:17
 2:43 2:56 3:05 3:15 3:28
 3:18 3:31 3:40 3:50 4:03
 3:53 4:06 4:15 4:25 4:38
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 6:00A 6:10A 6:17A 6:25A 6:36A
 6:45 6:55 7:02 7:10 7:21
 7:25 7:35 7:42 7:50 8:01
 8:10 8:20 8:27 8:35 8:46
 8:50 9:00 9:07 9:17 9:28
 9:40 9:52 9:59 10:12 10:23
 10:25 10:38 10:46 10:59 11:11
 11:20 11:34 11:42 11:53 12:05P
 
 12:10P 12:24P 12:32P 12:43P 12:55
 1:00 1:14 1:22 1:33 1:45
 1:50 2:04 2:13 2:24 2:35
 2:40 2:54 3:02 3:12 3:23
 3:30 3:43 3:51 4:01 4:12
 4:20 4:32 4:39 4:49 5:00
 5:10 5:22 5:29 5:39 5:50
 5:55 6:07 6:14 6:24 6:35
 6:45 6:57 7:04 7:14 7:25
 7:35 7:47 7:54 8:04 8:15
       ..... 9:00 9:07 9:17 9:28
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       ..... 4:20 4:32 4:42 4:57
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       ..... 4:53 5:05 5:15 5:30
       ..... 5:09 5:21 5:31 5:46
       ..... 5:25 5:37 5:47 6:02
       ..... 5:41 5:53 6:02 6:16
       ..... 5:57 6:06 6:15 6:29
       ..... 6:13 6:22 6:31 6:45
       ..... 6:29 6:38 6:47 7:01
       ..... 6:45 6:54 7:03 7:17
       ..... 7:05 7:14 7:23 7:37
 7:30 7:40 7:49 7:58 8:12
 8:10 8:20 8:29 8:38 8:52
 8:55 9:05 9:14 9:23 9:37
 9:40 9:50 9:59 10:08 10:22

 6:00A 6:08A 6:16A 6:23A 6:38A
 6:40 6:48 6:56 7:03 7:18
 7:25 7:33 7:41 7:48 8:03
 8:05 8:13 8:23 8:31 8:46
 8:50 8:58 9:09 9:18 9:33
 9:35 9:43 9:54 10:03 10:18
 10:30 10:38 10:49 10:58 11:14
 11:15 11:24 11:38 11:50 12:06P
 
 12:10P 12:19P 12:30P 12:41P 12:56
 1:00 1:09 1:20 1:31 1:46
 1:50 1:59 2:10 2:21 2:36
 2:40 2:49 3:00 3:11 3:26
 3:30 3:39 3:50 4:00 4:15
 4:20 4:29 4:40 4:50 5:05
 5:05 5:15 5:26 5:34 5:49
 5:55 6:05 6:16 6:24 6:39
 6:45 6:55 7:06 7:14 7:29
 8:30 8:38 8:46 8:53         .....

 8:40A 8:49A 8:57A 9:05A 9:19A
 10:10 10:19 10:28 10:36 10:50
 11:40 11:50 11:58 12:07P 12:21P

 1:20P 1:29P 1:39P 1:47 2:01
 2:55 3:05 3:15 3:23 3:37
 4:25 4:34 4:44 4:52 5:06

s	-	Does	NOT	run	during	school	vacation
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3771297 WAKEFIELD Sunday 01/26/2014 Non‐fatal injury Closed 7:11 PM 2014 Non‐fatal i D1: (No improper dDark ‐ lightSingle vehi Dry 0 2 Traffic con V1:(Passenger car) V1: S Clear No hit and runNo, school  42.51716 ‐71.0903

3877912 WAKEFIELD Monday 06/30/2014 Non‐fatal injury Closed 1:35 PM 2014 Non‐fatal i D1: (Inattention)  Daylight Rear‐end Dry 0 1 Yield signs V1:(Passenger car) / V2:(P V1: S  / V2:Clear No hit and runNo, school  42.51754 ‐71.0905

3926350 WAKEFIELD Thursday 08/28/2014 Non‐fatal injury Closed 9:25 AM 2014 Non‐fatal i D1: (No improper dDaylight Rear‐end Dry 0 1 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.51754 ‐71.0907

3935941 WAKEFIELD Saturday 09/13/2014

Property damage only 

(none injured) Closed 5:50 PM 2014 No injury D1: (No improper dDusk Rear‐end Wet 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Rain/CloudNo hit and runNo, school  42.51754 ‐71.0908

4021029 WAKEFIELD Friday 03/13/2015

Property damage only 

(none injured) Closed 4:38 PM 2015 No injury D1: (No improper dDaylight Single vehi Dry 0 0 No control V1:(Passenger car) V1:(Yes, vehicle oV1: N Clear No hit and runNo, school  42.51716 ‐71.0903

4033644 WAKEFIELD Friday 04/17/2015

Property damage only 

(none injured) Closed 6:29 PM 2015 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: S  / V2:Clear No hit and runNo, school  42.51725 ‐71.0904

4042165 READING Friday 05/15/2015

Property damage only 

(none injured) Closed 7:56 PM 2015 No injury D1: (Failed to yieldDaylight Angle Dry 0 0 Traffic con V1:(Passenger car) / V2:(L V1:(Yes, vehicle oV1: S  / V2:Clear/Clea No hit and runNo, school  42.51758 ‐71.0911

4076318 WAKEFIELD Friday 08/21/2015

Property damage only 

(none injured) Closed 8:18 PM 2015 No injury D1: (No improper dDark ‐ lightAngle Wet 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: S  / V2:Rain/CloudNo hit and runNo, school  42.51716 ‐71.0903

4091498 WAKEFIELD Wednesday 09/30/2015

Property damage only 

(none injured) Closed 7:26 PM 2015 No injury D1: (No improper dDark ‐ lightAngle Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: S  / V2:Clear No hit and runNo, school  42.51716 ‐71.0903

4120873 WAKEFIELD Thursday 12/10/2015

Property damage only 

(none injured) Closed 5:15 PM 2015 No injury D1: (No improper dDark ‐ lightHead‐on Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: S  / V2:Clear No hit and runNo, school  42.51716 ‐71.0903

4185988 WAKEFIELD Tuesday 05/03/2016

Property damage only 

(none injured) Closed 9:53 PM 2016 No injury D1: (Failed to yieldDark ‐ lightAngle Wet 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: W  / V2Rain No hit and runNo, school  42.51716 ‐71.0903

4214423 WAKEFIELD Sunday 07/10/2016

Property damage only 

(none injured) Closed 3:03 PM 2016 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Stop signs V1:(Passenger car) / V2:(L V1:(No) / V2:(No V1: E  / V2:Cloudy No hit and runNo, school  42.51758 ‐71.0911

4271337 WAKEFIELD Saturday 10/22/2016

Property damage only 

(none injured) Closed 10:40 PM 2016 No injury D1: (No improper dDark ‐ lightRear‐end Wet 0 0 Traffic con V1:(Passenger car) / V2:(P V1: W  / V2Not ReportYes, hit and ruNo, school  42.51715 ‐71.0903

4332027 WAKEFIELD Saturday 02/25/2017

Property damage only 

(none injured) Closed 12:10 PM 2017 No injury D1: (No improper dDaylight Angle Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: S  / V2:Clear No hit and runNo, school  42.51716 ‐71.0903

4349529 READING Friday 04/07/2017

Property damage only 

(none injured) Closed 11:00 AM 2017 No injury D1: (Failed to yieldDaylight Sideswipe, Dry 0 0 Yield signs V1:(Passenger car) / V2:(L V1:(No) / V2:(No V1: S  / V2:Clear/Clea No hit and runNo, school  42.51758 ‐71.0911

4354634 WAKEFIELD Monday 04/17/2017

Property damage only 

(none injured) Closed 3:32 PM 2017 No injury D1: (Unknown)  / DDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.51757 ‐71.091

4359564 READING Saturday 04/22/2017

Property damage only 

(none injured) Closed 11:35 AM 2017 No injury D1: (No improper dDaylight Rear‐end Wet 0 0 Stop signs V1:(Light truck(van, mini‐v V1: S  / V2:Rain No hit and runNo, school  42.51939 ‐71.088

4491546 WAKEFIELD Friday 01/05/2018

Property damage only 

(none injured) Closed 9:50 AM 2018 No injury D1: (Inattention)  /Daylight Rear‐end Snow 0 0 Stop signs V2:(Passenger car) / V1:(TV2:(Yes, vehicle oV2: S  / V1:Clear No hit and runNo, school  42.51732 ‐71.0904

4506098 READING Monday 02/26/2018

Property damage only 

(none injured) Closed 9:33 AM 2018 No injury D2: (Followed too  Daylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear/Clea No hit and runNo, school  42.51759 ‐71.0911

4556458 WAKEFIELD Tuesday 06/19/2018

Property damage only 

(none injured) Closed 6:15 PM 2018 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Light truck(van, mini‐vV1:(No) / V2:(No V1: S  / V2:Clear No hit and runNo, school  42.51758 ‐71.091

4558519 WAKEFIELD Thursday 06/14/2018

Property damage only 

(none injured) Closed 9:23 PM 2018 No injury D1: (Failed to yieldDark ‐ roadAngle Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: W  / V2Cloudy No hit and runNo, school  42.51717 ‐71.0903

4610830 WAKEFIELD Thursday 10/18/2018

Property damage only 

(none injured) Closed 10:31 AM 2018 No injury D1: (Made an imprDaylight Sideswipe, Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.51717 ‐71.0903

4615842 READING Wednesday 10/31/2018

Property damage only 

(none injured) Closed 8:49 AM 2018 No injury D1: (Followed too  Daylight Rear‐end Dry 0 0 Stop signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: S  / V2:Clear/Clea No hit and runNo, school  42.5176 ‐71.0911

4004665 WAKEFIELD Sunday 02/08/2015 Non‐fatal injury Closed 9:56 AM 2015 Non‐fatal i D1: (Disregarded t Daylight Angle Snow 0 1 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: S  / V2:Snow No hit and runNo, school  42.5162 ‐71.0885

4008835 WAKEFIELD Tuesday 02/17/2015

Property damage only 

(none injured) Closed 8:59 AM 2015 No injury D1: (Unknown)  / DDaylight Angle Wet 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: E  / V2:Cloudy No hit and runNo, school  42.5162 ‐71.0885

4066372 WAKEFIELD Sunday 07/12/2015 Non‐fatal injury Closed 7:46 PM 2015 Non‐fatal i D1: (Operating vehDaylight Rear‐end Dry 0 3 Traffic con V1:(Passenger car) / V2:(L V1: N  / V2 Clear No hit and runNo, school  42.51602 ‐71.0887

4443501 WAKEFIELD Tuesday 10/24/2017

Property damage only 

(none injured) Closed 7:32 AM 2017 No injury D1: (No improper dDaylight Head‐on Wet 0 0 Traffic con V1:(Passenger car) / V2:(L V1:(Yes, vehicle oV1: N  / V2 Cloudy/Ra No hit and runNo, school  42.51628 ‐71.0886

3767972 WAKEFIELD Tuesday 01/28/2014

Property damage only 

(none injured) Closed 9:07 AM 2014 No injury D1: (Unknown)  / DDaylight Sideswipe, Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: S  / V2:Clear No hit and runNo, school  42.51574 ‐71.0877

3995049 WAKEFIELD Wednesday 01/14/2015 Non‐fatal injury Closed 11:11 PM 2015 Non‐fatal i D1: (Inattention)  /Dark ‐ lightRear‐end Wet 0 2 Traffic con V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Clear/OtheNo hit and runNo, school  42.51575 ‐71.0877

4004661 WAKEFIELD Monday 01/26/2015

Property damage only 

(none injured) Closed 1:57 PM 2015 No injury D1: (No improper dDaylight Sideswipe, Wet 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: S  / V2:Snow No hit and runNo, school  42.51574 ‐71.0877

4004666 WAKEFIELD Wednesday 01/07/2015

Property damage only 

(none injured) Closed 5:18 PM 2015 No injury D1: (No improper dDark ‐ lightRear‐end Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.51574 ‐71.0877

4126094 WAKEFIELD Tuesday 12/22/2015

Property damage only 

(none injured) Closed 11:17 PM 2015 No injury D1: (Physical impa Dark ‐ unknSingle vehiWet 0 0 No control V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Fog, smog,No hit and runNo, school  42.51575 ‐71.0877

North Avenue at I‐95 northbound ramps 

North Avenue at Quannapowitt Parkway/private driveway

North Avenue at I‐95 southbound ramps 
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4126098 WAKEFIELD Saturday 12/26/2015

Property damage only 

(none injured) Closed 12:02 PM 2015 No injury D1: (Inattention),(NDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: S  / V2:Clear No hit and runNo, school  42.51575 ‐71.0877

4155623 WAKEFIELD Friday 02/19/2016

Property damage only 

(none injured) Closed 12:19 PM 2016 No injury D1: (Other improp Daylight Sideswipe, Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: S  / V2:Clear No hit and runNo, school  42.51575 ‐71.0877

4221920 WAKEFIELD Friday 07/15/2016

Property damage only 

(none injured) Closed 3:20 PM 2016 No injury D1: (No improper dDaylight Sideswipe, Dry 0 0 No control V1:(Passenger car) V1:(No) V1: S Clear No hit and runNo, school  42.51575 ‐71.0877

4250909 WAKEFIELD Monday 09/19/2016

Property damage only 

(none injured) Closed 12:32 PM 2016 No injury D1: (Followed too  Daylight Rear‐end Wet 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Cloudy/Ra No hit and runNo, school  42.51575 ‐71.0877

4315467 WAKEFIELD Monday 01/16/2017

Property damage only 

(none injured) Closed 3:23 PM 2017 No injury D1: (Inattention),(FDaylight Angle Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: W  / V2Clear No hit and runNo, school  42.5158 ‐71.0878

4358826 WAKEFIELD Sunday 04/23/2017 Non‐fatal injury Closed 4:03 PM 2017 Non‐fatal i D1: (Unknown)  Daylight Angle Dry 0 1 Traffic con V1:(Passenger car) V1:(No) V1: S Clear No hit and runNo, school  42.51574 ‐71.0877

4361069 WAKEFIELD Saturday 05/06/2017 Non‐fatal injury Closed 2:57 PM 2017 Non‐fatal i D1: (Failure to kee Daylight Head‐on Dry 0 4 Traffic con V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: E  / V2:Cloudy No hit and runNo, school  42.51575 ‐71.0877

4366636 WAKEFIELD Wednesday 05/17/2017 Non‐fatal injury Closed 9:35 AM 2017 Non‐fatal i D1: (No improper dDaylight Rear‐end Dry 0 1 Yield signs V1:(Passenger car) / V2:(TV1:(Yes, vehicle oV1: S  / V2:Clear No hit and runNo, school  42.51575 ‐71.0877

4370037 WAKEFIELD Friday 05/26/2017 Not Reported Closed 2:03 PM 2017 Not report Daylight Angle Dry 0 0 No control V1:(Passenger car) V1:(No) V1: Not Re Cloudy No hit and runNo, school  42.51575 ‐71.0877

4420833 WAKEFIELD Tuesday 09/12/2017

Property damage only 

(none injured) Closed 7:58 PM 2017 No injury D1: (Failed to yieldDark ‐ lightAngle Dry 0 0 Traffic con V1:(Passenger car) V1:(No) V1: S Clear No hit and runNo, school  42.51575 ‐71.0877

4613811 WAKEFIELD Friday 10/19/2018

Property damage only 

(none injured) Closed 6:00 PM 2018 No injury D1: (No improper dDark ‐ lightSideswipe, Dry 0 0 Traffic con V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: W  / V2Clear No hit and runNo, school  42.51574 ‐71.0877

3795306 WAKEFIELD Wednesday 04/30/2014

Property damage only 

(none injured) Closed 8:59 AM 2014 No injury D1: (Unknown)  / DDaylight Angle Wet 0 0 Stop signs V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: E  / V2:Rain/CloudNo hit and runNo, school  42.52236 ‐71.0772

3954459 WAKEFIELD Wednesday 10/01/2014 Non‐fatal injury Closed 4:43 PM 2014 Non‐fatal i D1: (No improper dDaylight Angle Wet 0 1 Stop signs V1:(Passenger car) / V2:(L V1:(Yes, vehicle oV1: N  / V2 Rain/CloudNo hit and runNo, school  42.52236 ‐71.0772

4031624 WAKEFIELD Sunday 04/12/2015 Non‐fatal injury Closed 8:42 PM 2015 Non‐fatal i D1: (Failed to yieldDark ‐ lightAngle Dry 0 2 No control V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.52262 ‐71.0776

4055022 WAKEFIELD Sunday 06/14/2015 Non‐fatal injury Closed 3:37 PM 2015 Non‐fatal i D1: (No improper dDaylight Sideswipe, Dry 0 1 No control V1:(Passenger car) V1:(No) V1: S Clear No hit and runNo, school  42.52262 ‐71.0776

4061608 WAKEFIELD Saturday 07/11/2015 Non‐fatal injury Closed 6:34 PM 2015 Non‐fatal i D1: (No improper dDaylight Single vehi Dry 0 1 No control V1:(Motorcycle) V1:(Yes, vehicle oV1: E Clear No hit and runNo, school  42.52252 ‐71.0774

4105728 WAKEFIELD Saturday 10/31/2015

Property damage only 

(none injured) Closed 8:43 AM 2015 No injury D1: (Glare)  / D2: ( Daylight Angle Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: E  / V2:Clear No hit and runNo, school  42.52262 ‐71.0776

4139658 WAKEFIELD Saturday 01/23/2016

Property damage only 

(none injured) Closed 8:41 PM 2016 No injury D1: (No improper dDark ‐ lightAngle Snow 0 0 Stop signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Snow/BlowNo hit and runNo, school  42.52252 ‐71.0774

4158140 WAKEFIELD Thursday 03/03/2016 Not Reported Closed 2:40 PM 2016 Not report Daylight Sideswipe, Dry 0 0 No control V1:(Passenger car) / V2:(P V1: N  / V2 Clear No hit and runNo, school  42.52224 ‐71.0769

4165311 WAKEFIELD Saturday 03/19/2016

Property damage only 

(none injured) Closed 10:03 AM 2016 No injury D1: (Failed to yieldDaylight Angle Dry 0 0 Stop signs V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.52252 ‐71.0774

4177415 WAKEFIELD Tuesday 04/12/2016

Property damage only 

(none injured) Closed 5:01 PM 2016 No injury D1: (Unknown)  / DDaylight Rear‐end Wet 0 0 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: E  / V2:Clear No hit and runNo, school  42.52252 ‐71.0774

4299532 WAKEFIELD Monday 12/05/2016

Property damage only 

(none injured) Closed 8:49 AM 2016 No injury D1: (No improper dDaylight Sideswipe, Wet 0 0 Stop signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: E  / V2:Snow/RainNo hit and runNo, school  42.52262 ‐71.0776

4343345 WAKEFIELD Wednesday 03/22/2017

Property damage only 

(none injured) Closed 4:13 PM 2017 No injury D1: (Failed to yieldDaylight Angle Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: S  / V2:Clear No hit and runNo, school  42.52252 ‐71.0774

4366633 WAKEFIELD Wednesday 05/10/2017 Non‐fatal injury Closed 4:06 PM 2017 Non‐fatal i D1: (No improper dDaylight Rear‐end Dry 0 1 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: E  / V2:Clear No hit and runNo, school  42.52262 ‐71.0776

4371606 WAKEFIELD Tuesday 05/30/2017

Property damage only 

(none injured) Closed 4:23 PM 2017 No injury D1: (No improper dDaylight Angle Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: W  / V2Cloudy No hit and runNo, school  42.52252 ‐71.0774

4371641 WAKEFIELD Wednesday 05/31/2017

Property damage only 

(none injured) Closed 4:48 PM 2017 No injury D1: (No improper dDaylight Head‐on Wet 0 0 No control V1:(Passenger car) V1:(No) V1: N Cloudy No hit and runNo, school  42.52262 ‐71.0776

4373757 WAKEFIELD Friday 06/02/2017

Property damage only 

(none injured) Closed 10:41 AM 2017 No injury D1: (No improper dDaylight Angle Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: W  / V2Cloudy No hit and runNo, school  42.52199 ‐71.0774

4391849 WAKEFIELD Tuesday 07/11/2017

Property damage only 

(none injured) Closed 4:07 PM 2017 No injury D1: (Physical impa Daylight Rear‐end Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(Yes, other re V1: W  / V2Clear No hit and runNo, school  42.52262 ‐71.0776

4406939 WAKEFIELD Saturday 08/12/2017 Non‐fatal injury Closed 7:08 AM 2017 Non‐fatal i D1: (Inattention),(DDaylight Single vehiWet 0 1 No control V1:(Passenger car) V1:(Yes, vehicle oV1: W Clear No hit and runNo, school  42.52252 ‐71.0774

4483965 WAKEFIELD Friday 12/22/2017

Property damage only 

(none injured) Closed 3:51 PM 2017 No injury D1: (No improper dDaylight Single vehi Snow 0 0 Warning si V1:(Passenger car) V1:(Yes, vehicle oV1: N Snow/ClouNo hit and runNo, school  42.52252 ‐71.0774

4550439 WAKEFIELD Saturday 06/09/2018 Non‐fatal injury Closed 8:16 AM 2018 Non‐fatal i D1: (No improper dDaylight Single vehi Dry 0 1 No control V1:(Motorcycle) / V2:(Pas V1:(No) / V2:(No V1: S  / V2:Clear No hit and runNo, school  42.52262 ‐71.0776

4615469 WAKEFIELD Tuesday 10/30/2018

Property damage only 

(none injured) Closed 5:46 PM 2018 No injury D2: (Other improp Dark ‐ lightRear‐end Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: Not Re Clear No hit and runNo, school  42.52224 ‐71.0769

4117726 WAKEFIELD Saturday 12/05/2015

Property damage only 

(none injured) Closed 6:02 PM 2015 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) V1:(No) V1: N Clear No hit and runNo, school  42.52355 ‐71.0792

4354117 WAKEFIELD Thursday 04/20/2017

Property damage only 

(none injured) Closed 11:11 AM 2017 No injury  D1: (Unknown)  Daylight Angle Dry 0 0 No control V1:(Unknown heavy truckV1:(No) / V2:(No V1: S  / V2:Cloudy No hit and runNo, school  42.52389 ‐71.0796

3790121 WAKEFIELD Friday 04/11/2014

Property damage only 

(none injured) Closed 1:50 PM 2014 No injury D1: (Other improp Daylight Rear‐end Dry 0 0 Yield signs V1:(Light truck(van, mini‐vV2:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.5242 ‐71.081

Quannapowitt Parkway at Lowell Street 

Rotary at the I‐95 northbound off‐ramp and Lowell Street

Rotary at Lowell Street and the I‐95 northbound on‐ramp
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3908678 WAKEFIELD Monday 06/30/2014

Property damage only 

(none injured) Closed 3:49 PM 2014 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.081

4069353 WAKEFIELD Monday 07/27/2015 Non‐fatal injury Closed 9:40 AM 2015 Non‐fatal i D1: (Inattention)  /Daylight Rear‐end Dry 0 1 Yield signs V1:(Passenger car) / V2:(L V1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.081

4093147 WAKEFIELD Monday 09/28/2015 Non‐fatal injury Closed 7:35 AM 2015 Non‐fatal i D1: (Followed too  Daylight Rear‐end Dry 0 1 Yield signs V1:(Passenger car) / V2:(L V1: N  / V2 Clear No hit and runNo, school  42.5242 ‐71.0808

4105723 WAKEFIELD Wednesday 10/14/2015

Property damage only 

(none injured) Closed 4:10 PM 2015 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.081

4119926 WAKEFIELD Monday 11/23/2015

Property damage only 

(none injured) Closed 4:24 PM 2015 No injury D1: (Inattention)  /Daylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(L V1: N  / V2 Clear Yes, hit and ruNo, school  42.52421 ‐71.0811

4190160 WAKEFIELD Friday 05/13/2016

Property damage only 

(none injured) Closed 7:15 PM 2016 No injury D1: (Inattention)  /Dusk Rear‐end Wet 0 0 Yield signs V1:(Passenger car) / V2:(L V1: N  / V2 Rain No hit and runNo, school  42.5242 ‐71.0808

4335180 WAKEFIELD Friday 02/24/2017

Property damage only 

(none injured) Closed 1:58 AM 2017 No injury D1: (Physical impa Dark ‐ roadSingle vehiWet 0 0 No control V1:(Passenger car) V1:(Yes, vehicle oV1: E Cloudy No hit and runNo, school  42.52421 ‐71.081

4344588 WAKEFIELD Friday 03/03/2017

Property damage only 

(none injured) Closed 8:50 AM 2017 No injury Daylight Sideswipe, Dry 0 0 Yield signs V1:(Passenger car) / V2:(TV1:(Yes, vehicle oV1: S  / V2:Clear No hit and runNo, school  42.5242 ‐71.0807

4362649 WAKEFIELD Saturday 05/13/2017

Property damage only 

(none injured) Closed 7:50 PM 2017 No injury D1: (No improper dDark ‐ lightRear‐end Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(YesV1: N  / V2 Cloudy No hit and runNo, school  42.5242 ‐71.0808

4472529 WAKEFIELD Thursday 12/21/2017 Non‐fatal injury Closed 2:52 PM 2017 Non‐fatal i D1: (No improper dDaylight Rear‐end Dry 0 1 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: E  / V2:Clear No hit and runYes, schoo 42.5242 ‐71.0808

4498358 WAKEFIELD Friday 02/09/2018 Non‐fatal injury Closed 12:10 PM 2018 Non‐fatal i D2: (No improper dDaylight Rear‐end Dry 0 1 Yield signs V1:(Light truck(van, mini‐v V1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.0813

4516193 WAKEFIELD Tuesday 02/27/2018 Non‐fatal injury Closed 12:40 PM 2018 Non‐fatal i D1: (Inattention)  /Daylight Rear‐end Dry 0 1 Yield signs V1:(Passenger car) / V2:(L V1: N  / V2 Cloudy No hit and runNo, school  42.5242 ‐71.0814

4525413 WAKEFIELD Tuesday 04/10/2018

Property damage only 

(none injured) Closed 8:32 PM 2018 No injury D1: (Unknown)  / DDark ‐ roadSideswipe, Wet 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.081

4530835 WAKEFIELD Friday 04/06/2018 Non‐fatal injury Closed 9:15 AM 2018 Non‐fatal i D1: (Followed too  Daylight Rear‐end Dry 0 1 Yield signs V1:(Light truck(van, mini‐v V1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.0813

4625819 WAKEFIELD Thursday 11/15/2018

Property damage only 

(none injured) Closed 6:00 PM 2018 No injury D1: (Inattention)  /Dark ‐ lightRear‐end Dry 0 0 Yield signs V1:(Light truck(van, mini‐vV1:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.0813

4632894 WAKEFIELD Tuesday 12/04/2018 Non‐fatal injury Closed 8:48 AM 2018 Non‐fatal i D1: (No improper dDaylight Rear‐end Dry 0 1 Yield signs V1:(Passenger car) / V2:(L V1:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.52421 ‐71.0813

3726937 WAKEFIELD Friday 01/10/2014

Property damage only 

(none injured) Closed 7:06 AM 2014 No injury D1: (No improper dDawn Rear‐end Snow 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Cloudy/SnoNo hit and runNo, school  42.52439 ‐71.0795

3771324 WAKEFIELD Tuesday 03/11/2014

Property damage only 

(none injured) Closed 4:08 PM 2014 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Light truck(van, mini‐v V1: N  / V2 Clear No hit and runNo, school  42.52471 ‐71.0793

3822305 WAKEFIELD Wednesday 05/14/2014 Non‐fatal injury Closed 7:55 AM 2014 Non‐fatal i D1: (No improper dDaylight Rear‐end Dry 0 1 Yield signs V1:(Light truck(van, mini‐v V1: N  / V2 Cloudy No hit and runNo, school  42.52471 ‐71.0793

3880123 WAKEFIELD Sunday 07/13/2014

Property damage only 

(none injured) Closed 11:12 AM 2014 No injury D1: (Unknown)  / DDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52443 ‐71.0795

3955160 WAKEFIELD Sunday 09/28/2014

Property damage only 

(none injured) Closed 2:04 PM 2014 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52443 ‐71.0795

3959418 WAKEFIELD Monday 09/01/2014

Property damage only 

(none injured) Closed 12:25 PM 2014 No injury D1: (Followed too  Daylight Rear‐end Dry 0 0 Yield signs V1:(Light truck(van, mini‐v V1: E  / V2:Clear No hit and runNo, school  42.52468 ‐71.0793

3982137 WAKEFIELD Thursday 12/04/2014

Property damage only 

(none injured) Closed 11:10 AM 2014 No injury D1: (Inattention)  /Daylight Rear‐end Dry 0 0 Yield signs V1:(Light truck(van, mini‐v V1: E  / V2:Cloudy No hit and runNo, school  42.52471 ‐71.0793

3985506 WAKEFIELD Saturday 12/13/2014

Property damage only 

(none injured) Closed 6:24 PM 2014 No injury D1: (No improper dDark ‐ roadRear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(UV1:(No) / V2:(No V1: W  / V2Clear No hit and runNo, school  42.52444 ‐71.0795

4031622 WAKEFIELD Sunday 04/12/2015

Property damage only 

(none injured) Closed 4:36 PM 2015 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52439 ‐71.0795

4037970 WAKEFIELD Monday 04/20/2015

Property damage only 

(none injured) Closed 1:59 PM 2015 No injury D1: (No improper dDaylight Rear‐end Wet 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Cloudy/Ra No hit and runNo, school  42.52444 ‐71.0795

4058628 WAKEFIELD Sunday 07/05/2015 Not Reported Closed 8:19 PM 2015 Unknown D1: (Unknown)  Dusk Single vehiDry 0 0 No control V1:(Motorcycle) V1:(Yes, vehicle oV1: N Clear No hit and runNo, school  42.52471 ‐71.0793

4071998 WAKEFIELD Wednesday 08/05/2015 Non‐fatal injury Closed 7:15 PM 2015 Non‐fatal i D1: (No improper dDusk Sideswipe, Dry 0 1 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52489 ‐71.0792

4117723 WAKEFIELD Thursday 12/03/2015

Property damage only 

(none injured) Closed 3:28 PM 2015 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52443 ‐71.0795

4118723 WAKEFIELD Monday 11/16/2015 Non‐fatal injury Closed 7:50 AM 2015 Non‐fatal i D1: (Followed too  Daylight Rear‐end Dry 0 1 Yield signs V1:(Light truck(van, mini‐v V1: N  / V2 Clear No hit and runNo, school  42.52471 ‐71.0793

4132612 WAKEFIELD Thursday 12/24/2015 Non‐fatal injury Closed 5:26 PM 2015 Non‐fatal i D1: (Inattention)  Dark ‐ lightSingle vehi Dry 0 2 No control V1:(Passenger car) V1: N Clear No hit and runNo, school  42.52497 ‐71.0791

4150172 WAKEFIELD Tuesday 01/26/2016

Property damage only 

(none injured) Closed 6:42 PM 2016 No injury D1: (No improper dDark ‐ roadSideswipe, Dry 0 0 No control V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: E  / V2:Clear No hit and runNo, school  42.52447 ‐71.0796

4150178 WAKEFIELD Tuesday 02/02/2016 Non‐fatal injury Closed 4:51 PM 2016 Non‐fatal i D1: (Unknown)  / DDaylight Angle Dry 0 1 No control V1:(Passenger car) / V2:(PV1:(Yes, vehicle oV1: N  / V2 Clear No hit and runNo, school  42.52485 ‐71.0792

4152660 WAKEFIELD Saturday 02/13/2016

Property damage only 

(none injured) Closed 12:57 PM 2016 No injury D1: (No improper dDaylight Rear‐end Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52471 ‐71.0793

4527923 WAKEFIELD Thursday 04/12/2018

Property damage only 

(none injured) Closed 12:31 PM 2018 No injury D1: (No improper dDaylight Sideswipe, Dry 0 0 Yield signs V1:(Passenger car) / V2:(PV1:(No) / V2:(No V1: N  / V2 Clear No hit and runNo, school  42.52468 ‐71.0793

Lowell Street at Main Street
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 MINOR STREET(S) : I-95 SB ramp ST #

ST #

ST #

ST #

North 454 INTERSECTION

2 4 870 REF #

1,152 3 1
0

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

454 1,152 870  2,476

0.092 APPROACH ADT : 26,913  ADT = TOTAL VOL/"K" FACT.

23 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 4.60

0.47 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8542\7-Crash\2021\Crash Rates Worksheet



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : SIGNALIZED : x Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : North Avenue ST #

 MINOR STREET(S) : I-95 NB ramp ST #

ST #

ST #

ST #

North 0 INTERSECTION

2 4 934 REF #

973 3 1
334

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

334 0 973 934  2,241

0.092 APPROACH ADT : 24,359  ADT = TOTAL VOL/"K" FACT.

4 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 0.80

0.09 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8542\7-Crash\2021\Crash Rates Worksheet



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : SIGNALIZED : x Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : North Avenue ST #

 MINOR STREET(S) : Quannapowitt Parkway ST #

ST #

ST #

ST #

North 186 INTERSECTION

2 4 808 REF #

783 3 1
57

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

57 186 783 808  1,834

0.092 APPROACH ADT : 19,935  ADT = TOTAL VOL/"K" FACT.

16 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 3.20

0.44 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8542\7-Crash\2021\Crash Rates Worksheet



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : x SIGNALIZED : Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Main Street ST #

 MINOR STREET(S) : Lowell Street ST #

ST #

ST #

ST #

North 0 INTERSECTION

2 4 357 REF #

903 3 1
434

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

434 0 903 357  1,694

0.092 APPROACH ADT : 18,413  ADT = TOTAL VOL/"K" FACT.

21 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 4.20

0.62 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8542\7-Crash\2021\Crash Rates Worksheet



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : x SIGNALIZED : Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Rotary at Lowell Street ST #

 MINOR STREET(S) : I-95 NB on-ramp ST #

ST #

ST #

ST #

North INTERSECTION

REF #

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

474 1,494 0 0  1,968

0.092 APPROACH ADT : 21,391  ADT = TOTAL VOL/"K" FACT.

17 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 3.40

0.44 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8542\7-Crash\2021\Crash Rates Worksheet



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : x SIGNALIZED : Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Rotary ST #

 MINOR STREET(S) : I-95 NB off-ramp/Lowell Street ST #

ST #

ST #

ST #

North INTERSECTION

REF #

Peak  Hour  Volumes

1 2 3 4 5

NEB NB

1,111 627  1,738

0.092 APPROACH ADT : 18,891  ADT = TOTAL VOL/"K" FACT.

19 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 3.80

0.55 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8542\7-Crash\2021\Crash Rates Worksheet



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : SIGNALIZED : x Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Quannapowitt Prkwy ST #

 MINOR STREET(S) : Lowell St. ST #

ST #

ST #

ST #

North 853 INTERSECTION

2 4 48 REF #

0 3 1
613

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

613 853 48  1,514

0.092 APPROACH ADT : 16,457  ADT = TOTAL VOL/"K" FACT.

2 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 0.40

0.07 RATE  = ( A * 1,000,000 )                     
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8542\7-Crash\2021\Crash Rates Worksheet



GENERAL BACKGROUND TRAFFIC GROWTH 



Proposed Mixed-Use Developemt, Wakefield, MA

Station Number ROUTE/STREET LOCATION 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Average 
Annual 

Growth Rate
4147 YANKEE DIVISION HIGHWAY NORTH OF RTE.28 142,638 141,000 137,541 148,269 147,824 146,684 0.91%

0.91%
Adjusted Rate:1.0%

General Background Traffic Growth - Daily Traffic Volumes

S:\Jobs\8542\Growth

8/20/2020



TRAFFIC REMOVAL NETWORKS 



Not To Scale Figure A-1
Traffic Removal Network
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Not To Scale Figure A-2
Traffic Removal Network

Transportation Impact Assessment - Proposed Mixed-Use Development- Wakefield, Massachusetts
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TRIP-GENERATION CALCULATIONS 



Institute of Transportation Engineers (ITE)
Trip Generation , 10th Edition
Land Use Code (LUC) 932 - High-Turnover (Sit-Down) Restaurant

Average Vehicle Trips Ends vs: 1000 Square Feet Gross Floor Area
Independent Variable (X): 1.100

AVERAGE WEEKDAY DAILY
T = 112.18 * (X)
T = 112.18 * 1.100
T = 123.40
T = 124 vehicle trips

with 50% ( 62 vpd) entering and 50% ( 62 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC
T = 9.94 * (X)
T = 9.94 * 1.100
T = 10.93
T = 11 vehicle trips

with 55% ( 6 vph) entering and 45% ( 5 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC
T = 9.77 * (X)
T = 9.77 * 1.100
T = 10.75
T = 11 vehicle trips

with 62% ( 7 vph) entering and 38% ( 4 vph) exiting.

SATURDAY DAILY
T = 122.40 * (X)
T = 122.40 * 1.100
T = 134.64
T = 134 vehicle trips

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

SATURDAY MIDDAY PEAK HOUR OF GENERATOR
T = 11.19 * (X)
T = 11.19 * 1.100
T = 12.31
T = 12 vehicle trips

with 51% ( 6 vph) entering and 49% ( 6 vph) exiting.

Confidential Vanasse & Associates, Inc. 932-SF



Land Use: 221
Multifamily Housing (Mid-Rise)

Description

Mid-rise multifamily housing includes apartments, townhouses, and condominiums located within 
the same building with at least three other dwelling units and that have between three and 10 
levels (floors). Multifamily housing (low-rise) (Land Use 220), multifamily housing (high-rise) (Land 
Use 222), off-campus student apartment (Land Use 225), and mid-rise residential with 1st-floor 
commercial (Land Use 231) are related land uses.

Additional Data

In prior editions of Trip Generation Manual, the mid-rise multifamily housing sites were further divided 
into rental and condominium categories. An investigation of vehicle trip data found no clear differences 
in trip making patterns between the rental and condominium sites within the ITE database. As more 
data are compiled for future editions, this land use classification can be reinvestigated.

For the six sites for which both the number of residents and the number of occupied dwelling units 
were available, there were an average of 2.46 residents per occupied dwelling unit.

For the five sites for which the numbers of both total dwelling units and occupied dwelling units were 
available, an average of 95.7 percent of the total dwelling units were occupied.

Time-of-day distribution data for this land use are presented in Appendix A. For the eight general 
urban/suburban sites with data, the overall highest vehicle volumes during the AM and PM on a 
weekday were counted between 7:00 and 8:00 a.m. and 4:45 and 5:45 p.m., respectively.

For the four dense multi-use urban sites with 24-hour count data, the overall highest vehicle volumes 
during the AM and PM on a weekday were counted between 7:15 and 8:15 a.m. and 4:15 and 5:15 
p.m., respectively. For the three center city core sites with 24-hour count data, the overall highest 
vehicle volumes during the AM and PM on a weekday were counted between 6:45 and 7:45 a.m. 
and 5:00 and 6:00 p.m., respectively.

For the six sites for which data were provided for both occupied dwelling units and residents, there 
was an average of 2.46 residents per occupied dwelling unit.

For the five sites for which data were provided for both occupied dwelling units and total dwelling 
units, an average of 95.7 percent of the units were occupied.

The average numbers of person trips per vehicle trip at the five center city core sites at which both 
person trip and vehicle trip data were collected were as follows:

• 1.84 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 1.94 during Weekday, AM Peak Hour of Generator

• 2.07 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

• 2.59 during Weekday, PM Peak Hour of Generator

71Trip Generation Manual 10th Edition • Volume 2: Data • Residential (Land Uses 200–299)



The average numbers of person trips per vehicle trip at the 32 dense multi-use urban sites at which 
both person trip and vehicle trip data were collected were as follows:

• 1.90 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 1.90 during Weekday, AM Peak Hour of Generator

• 2.00 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

• 2.08 during Weekday, PM Peak Hour of Generator

The average numbers of person trips per vehicle trip at the 13 general urban/suburban sites at which 
both person trip and vehicle trip data were collected were as follows:

• 1.56 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 1.88 during Weekday, AM Peak Hour of Generator

• 1.70 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

• 2.07 during Weekday, PM Peak Hour of Generator

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN), British 
Columbia (CAN), California, Delaware, District of Columbia, Florida, Georgia, Illinois, Maryland, 
Massachusetts, Minnesota, New Hampshire, New Jersey, Ontario, Oregon, Pennsylvania, South 
Carolina, South Dakota, Tennessee, Utah, Virginia, and Wisconsin.

Source Numbers

168, 188, 204, 305, 306, 321, 357, 390, 436, 525, 530, 579, 638, 818, 857, 866, 901, 904, 910, 912, 
918, 934, 936, 939, 944, 947, 948, 949, 959, 963, 964, 966, 967, 969, 970

72 Trip Generation Manual 10th Edition • Volume 2: Data • Residential (Land Uses 200–299)
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Multifamily Housing (Mid-Rise)
(221)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 27

Avg. Num. of Dwelling Units: 205
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

5.44 1.27 - 12.50 2.03

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 5.45(X) - 1.75 R²= 0.77

Trip Gen Manual, 10th Ed + Supplement Institute of Transportation Engineers
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Multifamily Housing (Mid-Rise)
(221)

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

Avg. Num. of Dwelling Units: 207
Directional Distribution: 26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.36 0.06 - 1.61 0.19

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.98 Ln(X) - 0.98 R²= 0.67

Trip Gen Manual, 10th Ed + Supplement Institute of Transportation Engineers
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Multifamily Housing (Mid-Rise)
(221)

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

Avg. Num. of Dwelling Units: 208
Directional Distribution: 61% entering, 39% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.44 0.15 - 1.11 0.19

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.96 Ln(X) - 0.63 R²= 0.72

Trip Gen Manual, 10th Ed + Supplement Institute of Transportation Engineers
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COMMUTING CHARACTERISTICS BY SEX

Note: This is a modi�ed view of the original table pr oduced by the U.S. Census Bureau. This
download or printed version may have missing information from the original table.

Wake�eld CDP , Massachusetts

Total

Label Estimate Margin of Error

 Workers 16 years and over 14,963 ±449

 MEANS OF TRANSPORTATION TO WORK

 Car, truck, or van 84.1% ±2.5

Drove alone 78.3% ±2.9

 Carpooled 5.7% ±1.6

In 2-person carpool 4.3% ±1.4

In 3-person carpool 1.1% ±0.9

In 4-or-more person carpool 0.3% ±0.3

Workers per car, truck, or van 1.04 ±0.01

Public transportation (excluding taxicab) 8.1% ±1.5

Walked 2.2% ±1.1

Bicycle 0.6% ±0.3

Taxicab, motorcycle, or other means 1.2% ±0.8

Worked at home 3.9% ±1.1

 PLACE OF WORK

 Worked in state of residence 98.2% ±0.8

Worked in county of residence 59.3% ±2.3

Worked outside county of residence 38.9% ±2.2

Worked outside state of residence 1.8% ±0.8

 Living in a place 100.0% ±0.2

Worked in place of residence 19.3% ±2.3

Worked outside place of residence 80.7% ±2.3

Not living in a place 0.0% ±0.2

 Living in 12 selected states 100.0% ±0.2

Worked in minor civil division of residence 19.3% ±2.3

Worked outside minor civil division of residence 80.7% ±2.3



Table Notes

COMMUTING CHARACTERISTICS BY SEX
Survey/Program:
American Community Survey
Year:
2018
Estimates:
5-Year
Table ID:
S0801

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is
the Census Bureau's Population Estimates Program that produces and disseminates the o�cial estimates of the
population for the nation, states, counties, cities, and towns and estimates of housing units for states and counties. 

Source: U.S. Census Bureau, 2014-2018 American Community Survey 5-Year Estimates 

When information is missing or inconsistent, the Census Bureau logically assigns an acceptable value using the
response to a related question or questions. If a logical assignment is not possible, data are �lled using a statistical
process called allocation, which uses a similar individual or household to provide a donor value. The "Allocated" section
is the number of respondents who received an allocated value for a particular subject.

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising
from sampling variability is represented through the use of a margin of error. The value shown here is the 90 percent
margin of error. The margin of error can be interpreted roughly as providing a 90 percent probability that the interval
de�ned by the estimate minus the margin of error and the estimate plus the margin of error (the lower and upper
con�dence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see ACS Technical Documentation ). The effect of
nonsampling error is not represented in these tables. 

The 12 selected states are Connecticut, Maine, Massachusetts, Michigan, Minnesota, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, Vermont, and Wisconsin. 

Workers include members of the Armed Forces and civilians who were at work last week. 

While the 2014-2018 American Community Survey (ACS) data generally re�ect the February 2013 O�ce of
Management and Budget (OMB) de�nitions of metropolitan and micropolitan statistical areas; in certain instances the
names, codes, and boundaries of the principal cities shown in ACS tables may differ from the OMB de�nitions due to
differences in the effective dates of the geographic entities. 

Estimates of urban and rural populations, housing units, and characteristics re�ect boundaries of urban areas de�ned
based on Census 2010 data. As a result, data for urban and rural areas from the ACS do not necessarily re�ect the
results of ongoing urbanization. 

Explanation of Symbols:

An "**" entry in the margin of error column indicates that either no sample observations or too few sample
observations were available to compute a standard error and thus the margin of error. A statistical test is not
appropriate.
An "-" entry in the estimate column indicates that either no sample observations or too few sample observations
were available to compute an estimate, or a ratio of medians cannot be calculated because one or both of the
median estimates falls in the lowest interval or upper interval of an open-ended distribution, or the margin of
error associated with a median was larger than the median itself.



An "-" following a median estimate means the median falls in the lowest interval of an open-ended distribution.
An "+" following a median estimate means the median falls in the upper interval of an open-ended distribution.
An "***" entry in the margin of error column indicates that the median falls in the lowest interval or upper interval
of an open-ended distribution. A statistical test is not appropriate.
An "*****" entry in the margin of error column indicates that the estimate is controlled. A statistical test for
sampling variability is not appropriate.
An "N" entry in the estimate and margin of error columns indicates that data for this geographic area cannot be
displayed because the number of sample cases is too small.
An "(X)" means that the estimate is not applicable or not available.

Supporting documentation on code lists, subject de�nitions, data accuracy, and statistical testing can be found on the
American Community Survey website in the Technical Documentation section.  

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on
the American Community Survey website in the Methodology section. 



TRIP-DISTRIBUTION CALCULATIONS 
 



Table with row headers in column A and column headers in rows 6 and 7

State FIPS 

Code

State 

Name

County 

Name

Minor 

Civil 

Division 

Name

State FIPS 

Code

State 

Name

County 

Name

Minor Civil 

Division 

Name

Workers in 

Commuting Flow

Rte. 95 (East) 
OR 

Roundabout 
SB on Lowell

Lowell Street Rte. 95 
(West) 

North Avenue 
(North)

North Avenue 
(South)

Rte. 95 
(East) Lowell Street Rte. 95 

(West) 
North Avenue 

(North)
North Avenue 

(South)

25 Massachu Middlese Wakefield 025 Massachu Suffolk  Boston city 2,756 19.3% 27.2% 0.3 0.7 1 0.3 0.7 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Wakefield  2,443 17.2% 24.1% 0.3 0.6 0.9 0.3 0.6 0.9

25 Massachu Middlese Wakefield 025 Massachu Middlese Woburn city 816 5.7% 8.0% 1 1 1 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Cambridge  683 4.8% 6.7% 1 1 1 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Reading  624 4.4% 6.2% 0.4 0.6 1 0.4 0.6 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Burlington  458 3.2% 4.5% 1 1 1 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Waltham  362 2.5% 3.6% 1 1 1 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Melrose city 357 2.5% 3.5% 0.2 0.8 1 0.2 0.8 1

25 Massachu Middlese Wakefield 025 Massachu Essex  Beverly city 251 1.8% 2.5% 1 1 1 1

25 Massachu Middlese Wakefield 025 Massachu Essex  Danvers  247 1.7% 2.4% 1 1 1 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Wilmington  244 1.7% 2.4% 0.1 0.7 0.2 1 0.1 0.7 0.2 1

25 Massachu Middlese Wakefield 025 Massachu Middlese Medford  240 1.7% 2.4% 1 1 1 1

25 Massachu Middlese Wakefield 025 Massachu Essex  Saugus  225 1.6% 2.2% 0.7 0.1 0.2 1 0.7 0.1 0.2 1

25 Massachu Middlese Wakefield 025 Massachu Essex  Andover  217 1.5% 2.1% 0.5 0.5 1 0.5 0.5 1

25 Massachu Middlese Wakefield 025 Massachu Essex  Peabody  215 1.5% 2.1% 1 1 1 1

14,244

10,138

Matrix % Matrix %

Exiting

%

Entering

%

Table 3. Residence MCD/County to Workplace MCD/County Commuting Flows for the
For more information on sampling and estimation methods, confidentiality protection, and sampling 

Universe: Workers 16 years and over.

Commuting flows are sorted by residence state, residence county, and residence minor civil division.

Residence Place of Work
Commuting 

Flow



Table with row headers in column A and column headers in rows 6 and 7

%

State FIPS 

Code

State 

Name

County 

Name

Minor 

Civil 

Division 

Name

State FIPS 

Code

State 

Name

County 

Name

Minor Civil 

Division 

Name

Workers in 

Commuting Flow
Rte. 95 
(East) Lowell Street Rte. 95 

(West) 

North 
Avenue 
(North)

North 
Avenue 
(South)

Rte. 95 
(East) Lowell Street Rte. 95 

(West) 

North 
Avenue 
(North)

North 
Avenue 
(South)

25 Massachu Middlese Wakefield 025 Massachu Suffolk  Boston city 2,756 19.3% 27.2% 826.8 0 1929.2 0 0 2756 826.8 0 1929.2 0 0 2756

25 Massachu Middlese Wakefield 025 Massachu Middlese Wakefield  2,443 17.2% 24.1% 0 732.9 0 0 1465.8 2198.7 0 732.9 0 0 1465.8 2198.7

25 Massachu Middlese Wakefield 025 Massachu Middlese Woburn city 816 5.7% 8.0% 0 0 816 0 0 816 0 0 816 0 0 816

25 Massachu Middlese Wakefield 025 Massachu Middlese Cambridge  683 4.8% 6.7% 0 0 683 0 0 683 0 0 683 0 0 683

25 Massachu Middlese Wakefield 025 Massachu Middlese Reading  624 4.4% 6.2% 249.6 0 0 374.4 0 624 249.6 0 0 374.4 0 624

25 Massachu Middlese Wakefield 025 Massachu Middlese Burlington  458 3.2% 4.5% 0 0 458 0 0 458 0 0 458 0 0 458

25 Massachu Middlese Wakefield 025 Massachu Middlese Waltham  362 2.5% 3.6% 0 0 362 0 0 362 0 0 362 0 0 362

25 Massachu Middlese Wakefield 025 Massachu Middlese Melrose city 357 2.5% 3.5% 0 71.4 0 0 285.6 357 0 71.4 0 0 285.6 357

25 Massachu Middlese Wakefield 025 Massachu Essex  Beverly city 251 1.8% 2.5% 251 0 0 0 0 251 251 0 0 0 0 251

25 Massachu Middlese Wakefield 025 Massachu Essex  Danvers  247 1.7% 2.4% 247 0 0 0 0 247 247 0 0 0 0 247

25 Massachu Middlese Wakefield 025 Massachu Middlese Wilmington  244 1.7% 2.4% 24.4 0 170.8 48.8 0 244 24.4 0 170.8 48.8 0 244

25 Massachu Middlese Wakefield 025 Massachu Middlese Medford  240 1.7% 2.4% 0 0 240 0 0 240 0 0 240 0 0 240

25 Massachu Middlese Wakefield 025 Massachu Essex  Saugus  225 1.6% 2.2% 157.5 22.5 0 0 45 225 157.5 22.5 0 0 45 225

25 Massachu Middlese Wakefield 025 Massachu Essex  Andover  217 1.5% 2.1% 108.5 0 0 108.5 0 217 108.5 0 0 108.5 0 217

25 Massachu Middlese Wakefield 025 Massachu Essex  Peabody  215 1.5% 2.1% 215 0 0 0 0 215 215 0 0 0 0 215

14,244 2079.8 826.8 4659 531.7 1796.4 9893.7 2079.8 826.8 4659 531.7 1796.4 9893.7

21% 8% 47% 5% 18% 21% 8% 46% 8% 18%

10,138 USE 25% 10% 40% 5% 20% 100% 25% 10% 45% 5% 20%

%

Entering

Trip Distribution Trip Disribution

Exiting

Table 3. Residence MCD/County to Workplace MCD/County Commuting Flows for the 
For more information on sampling and estimation methods, confidentiality protection, and sampling 
Universe: Workers 16 years and over.

Commuting flows are sorted by residence state, residence county, and residence minor civil division.

Residence Place of Work
Commuting 

Flow



CAPACITY ANALYSIS WORKSHEETS 
 



CAPACITY ANALYSIS WORKSHEETS 
 
North Avenue at I-95 Northbound Ramps  

North Avenue at I-95 Southbound Ramps  

North Avenue at Quannapowitt Parkway /Private Driveway 

Quannapowitt Parkway at Parking Lot and Channelized Right-Turn Lane to Lowell Street  

Quannapowitt Parkway at Lowell Street  

Main Street/Lowell Street 

Rotary at Lowell Street / I-95 Northbound On-Ramp 

Rotary at I-95 Northbound Off-Ramp / Lowell Street 



North Avenue at I-95 Northbound Ramps  



Lanes, Volumes, Timings 2021 Existing Weekday Morning Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021

S:\Jobs\8542\8-Analysis\1-2021EXAM.syn Synchro 10 Report
RE Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 521 0 0 520 114 210 0 334 0 0 0
Future Volume (vph) 176 521 0 0 520 114 210 0 334 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 16 11 12 16 12 12 12
Storage Length (ft) 0 0 0 100 0 0 0 0
Storage Lanes 0 0 0 1 2 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.988 0.950
Satd. Flow (prot) 0 3540 0 0 3455 1794 3351 0 1830 0 0 0
Flt Permitted 0.700 0.950
Satd. Flow (perm) 0 2508 0 0 3455 1794 3351 0 1830 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 224 341
Link Speed (mph) 35 35 30 30
Link Distance (ft) 523 440 287 259
Travel Time (s) 10.2 8.6 6.5 5.9
Peak Hour Factor 0.87 0.87 0.87 0.92 0.92 0.92 0.87 0.87 0.87 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 1% 0% 1% 2% 1% 0% 0% 2% 2% 2%
Adj. Flow (vph) 202 599 0 0 565 124 241 0 384 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 801 0 0 565 124 241 0 384 0 0 0
Number of Detectors 1 2 2 1 1 1
Detector Template Left Thru Thru Right Left Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Free Prot Perm
Protected Phases 7 4 8 5
Permitted Phases 4 Free 5
Detector Phase 7 4 8 5 5
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 11.0
Total Split (s) 16.0 52.0 36.0 21.0 21.0
Total Split (%) 21.9% 71.2% 49.3% 28.8% 28.8%



Lanes, Volumes, Timings 2021 Existing Weekday Morning Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021

S:\Jobs\8542\8-Analysis\1-2021EXAM.syn Synchro 10 Report
RE Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.0 46.0 30.0 15.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 24.6 24.6 44.5 11.5 11.5
Actuated g/C Ratio 0.55 0.55 1.00 0.26 0.26
v/c Ratio 0.58 0.30 0.07 0.28 0.53
Control Delay 8.5 5.8 0.1 15.7 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 5.8 0.1 15.7 6.6
LOS A A A B A
Approach Delay 8.5 4.7 10.1
Approach LOS A A B
Queue Length 50th (ft) 53 30 0 23 8
Queue Length 95th (ft) 116 69 0 60 64
Internal Link Dist (ft) 443 360 207 179
Turn Bay Length (ft) 100
Base Capacity (vph) 2379 2679 1794 1349 940
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.34 0.21 0.07 0.18 0.41

Intersection Summary
Area Type: Other
Cycle Length: 73
Actuated Cycle Length: 44.5
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: I-95 NB Off-ramp & North Avenue



Lanes, Volumes, Timings 2021 Existing Weekday Evening Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021

S:\Jobs\8542\8-Analysis\2-2021EXPM.syn Synchro 10 Report
RE Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 389 584 0 0 735 199 135 0 199 0 0 0
Future Volume (vph) 389 584 0 0 735 199 135 0 199 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 16 11 12 16 12 12 12
Storage Length (ft) 0 0 0 100 0 0 0 0
Storage Lanes 0 0 0 1 2 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.980 0.950
Satd. Flow (prot) 0 3517 0 0 3490 1830 3385 0 1830 0 0 0
Flt Permitted 0.566 0.950
Satd. Flow (perm) 0 2031 0 0 3490 1830 3385 0 1830 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 224 209
Link Speed (mph) 35 35 30 30
Link Distance (ft) 523 440 287 259
Travel Time (s) 10.2 8.6 6.5 5.9
Peak Hour Factor 0.98 0.98 0.98 0.87 0.87 0.87 0.95 0.95 0.95 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 2% 2% 2%
Adj. Flow (vph) 397 596 0 0 845 229 142 0 209 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 993 0 0 845 229 142 0 209 0 0 0
Number of Detectors 1 2 2 1 1 1
Detector Template Left Thru Thru Right Left Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Free Prot Perm
Protected Phases 7 4 8 5
Permitted Phases 4 Free 5
Detector Phase 7 4 8 5 5
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.5 24.5 24.5 11.5 11.5
Total Split (s) 16.0 52.0 36.0 21.0 21.0
Total Split (%) 21.9% 71.2% 49.3% 28.8% 28.8%



Lanes, Volumes, Timings 2021 Existing Weekday Evening Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021

S:\Jobs\8542\8-Analysis\2-2021EXPM.syn Synchro 10 Report
RE Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.0 46.0 30.0 15.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 -2.0 -2.0 -2.0
Total Lost Time (s) 6.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 33.3 35.4 54.0 10.2 10.2
Actuated g/C Ratio 0.62 0.66 1.00 0.19 0.19
v/c Ratio 1.08dl 0.37 0.13 0.22 0.41
Control Delay 13.1 4.5 0.1 22.6 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 13.1 4.5 0.1 22.6 7.0
LOS B A A C A
Approach Delay 13.1 3.6 13.3
Approach LOS B A B
Queue Length 50th (ft) 98 48 0 20 0
Queue Length 95th (ft) 191 79 0 49 50
Internal Link Dist (ft) 443 360 207 179
Turn Bay Length (ft) 100
Base Capacity (vph) 1723 2526 1830 1118 744
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 0.33 0.13 0.13 0.28

Intersection Summary
Area Type: Other
Cycle Length: 73
Actuated Cycle Length: 54
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 8.9 Intersection LOS: A
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     6: I-95 NB Off-ramp & North Avenue



Lanes, Volumes, Timings 2028 No-Build Weekday Morning Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021

S:\Jobs\8542\8-Analysis\3-2028 NBAM.syn Synchro 10 Report
RE Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 189 609 0 0 572 122 227 0 390 0 0 0
Future Volume (vph) 189 609 0 0 572 122 227 0 390 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 16 11 12 16 12 12 12
Storage Length (ft) 0 0 0 100 0 0 0 0
Storage Lanes 0 0 0 1 2 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.988 0.950
Satd. Flow (prot) 0 3540 0 0 3455 1794 3351 0 1830 0 0 0
Flt Permitted 0.679 0.950
Satd. Flow (perm) 0 2433 0 0 3455 1794 3351 0 1830 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 224 281
Link Speed (mph) 35 35 30 30
Link Distance (ft) 523 440 287 259
Travel Time (s) 10.2 8.6 6.5 5.9
Peak Hour Factor 0.87 0.87 0.87 0.92 0.92 0.92 0.87 0.87 0.87 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 1% 0% 1% 2% 1% 0% 0% 2% 2% 2%
Adj. Flow (vph) 217 700 0 0 622 133 261 0 448 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 917 0 0 622 133 261 0 448 0 0 0
Number of Detectors 1 2 2 1 1 1
Detector Template Left Thru Thru Right Left Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Free Prot Perm
Protected Phases 7 4 8 5
Permitted Phases 4 Free 5
Detector Phase 7 4 8 5 5
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 11.0
Total Split (s) 16.0 52.0 36.0 21.0 21.0
Total Split (%) 21.9% 71.2% 49.3% 28.8% 28.8%



Lanes, Volumes, Timings 2028 No-Build Weekday Morning Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021

S:\Jobs\8542\8-Analysis\3-2028 NBAM.syn Synchro 10 Report
RE Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.0 46.0 30.0 15.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 30.7 30.7 52.3 13.0 13.0
Actuated g/C Ratio 0.59 0.59 1.00 0.25 0.25
v/c Ratio 0.64 0.31 0.07 0.31 0.67
Control Delay 9.5 5.8 0.1 19.4 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.5 5.8 0.1 19.4 13.9
LOS A A A B B
Approach Delay 9.5 4.8 15.9
Approach LOS A A B
Queue Length 50th (ft) 78 40 0 32 41
Queue Length 95th (ft) 140 74 0 78 149
Internal Link Dist (ft) 443 360 207 179
Turn Bay Length (ft) 100
Base Capacity (vph) 2128 2488 1794 1172 822
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.43 0.25 0.07 0.22 0.55

Intersection Summary
Area Type: Other
Cycle Length: 73
Actuated Cycle Length: 52.3
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 9.9 Intersection LOS: A
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: I-95 NB Off-ramp & North Avenue



Lanes, Volumes, Timings 2028  No-Build  Weekday Evening Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 417 636 0 0 870 213 145 0 219 0 0 0
Future Volume (vph) 417 636 0 0 870 213 145 0 219 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 16 11 12 16 12 12 12
Storage Length (ft) 0 0 0 100 0 0 0 0
Storage Lanes 0 0 0 1 2 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.981 0.950
Satd. Flow (prot) 0 3520 0 0 3490 1830 3385 0 1830 0 0 0
Flt Permitted 0.537 0.950
Satd. Flow (perm) 0 1927 0 0 3490 1830 3385 0 1830 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 224 231
Link Speed (mph) 35 35 30 30
Link Distance (ft) 523 440 287 259
Travel Time (s) 10.2 8.6 6.5 5.9
Peak Hour Factor 0.98 0.98 0.98 0.87 0.87 0.87 0.95 0.95 0.95 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 2% 2% 2%
Adj. Flow (vph) 426 649 0 0 1000 245 153 0 231 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1075 0 0 1000 245 153 0 231 0 0 0
Number of Detectors 1 2 2 1 1 1
Detector Template Left Thru Thru Right Left Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Free Prot Perm
Protected Phases 7 4 8 5
Permitted Phases 4 Free 5
Detector Phase 7 4 8 5 5
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.5 24.5 24.5 11.5 11.5
Total Split (s) 16.0 52.0 36.0 21.0 21.0
Total Split (%) 21.9% 71.2% 49.3% 28.8% 28.8%



Lanes, Volumes, Timings 2028  No-Build  Weekday Evening Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021

S:\Jobs\8542\8-Analysis\4-2028 NBPM.syn Synchro 10 Report
RE Page 6

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.0 46.0 30.0 15.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 -2.0 -2.0 -2.0
Total Lost Time (s) 6.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 35.6 37.7 56.5 10.4 10.4
Actuated g/C Ratio 0.63 0.67 1.00 0.18 0.18
v/c Ratio 1.38dl 0.43 0.13 0.25 0.44
Control Delay 19.3 4.9 0.2 23.6 7.1
Queue Delay 0.0 0.1 0.0 0.0 0.0
Total Delay 19.3 5.0 0.2 23.6 7.1
LOS B A A C A
Approach Delay 19.3 4.1 13.7
Approach LOS B A B
Queue Length 50th (ft) 127 63 0 24 0
Queue Length 95th (ft) #284 100 0 52 52
Internal Link Dist (ft) 443 360 207 179
Turn Bay Length (ft) 100
Base Capacity (vph) 1573 2486 1830 1063 733
Starvation Cap Reductn 0 515 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.68 0.51 0.13 0.14 0.32

Intersection Summary
Area Type: Other
Cycle Length: 73
Actuated Cycle Length: 56.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     6: I-95 NB Off-ramp & North Avenue



Lanes, Volumes, Timings 2028 Build Weekday Morning Peak-Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 189 562 0 0 619 122 225 0 378 0 0 0
Future Volume (vph) 189 562 0 0 619 122 225 0 378 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 16 11 12 16 12 12 12
Storage Length (ft) 0 0 0 100 0 0 0 0
Storage Lanes 0 0 0 1 2 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.988 0.950
Satd. Flow (prot) 0 3540 0 0 3455 1794 3351 0 1830 0 0 0
Flt Permitted 0.657 0.950
Satd. Flow (perm) 0 2354 0 0 3455 1794 3351 0 1830 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 224 313
Link Speed (mph) 35 35 30 30
Link Distance (ft) 523 440 287 259
Travel Time (s) 10.2 8.6 6.5 5.9
Peak Hour Factor 0.87 0.87 0.87 0.92 0.92 0.92 0.87 0.87 0.87 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 1% 0% 1% 2% 1% 0% 0% 2% 2% 2%
Adj. Flow (vph) 217 646 0 0 673 133 259 0 434 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 863 0 0 673 133 259 0 434 0 0 0
Number of Detectors 1 2 2 1 1 1
Detector Template Left Thru Thru Right Left Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Free Prot Perm
Protected Phases 7 4 8 5
Permitted Phases 4 Free 5
Detector Phase 7 4 8 5 5
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.0 24.0 24.0 11.0 11.0
Total Split (s) 16.0 52.0 36.0 21.0 21.0
Total Split (%) 21.9% 71.2% 49.3% 28.8% 28.8%



Lanes, Volumes, Timings 2028 Build Weekday Morning Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.0 46.0 30.0 15.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 29.3 29.3 50.3 12.4 12.4
Actuated g/C Ratio 0.58 0.58 1.00 0.25 0.25
v/c Ratio 0.63 0.33 0.07 0.31 0.63
Control Delay 9.2 5.8 0.1 18.8 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.2 5.8 0.1 18.8 11.0
LOS A A A B B
Approach Delay 9.2 4.9 13.9
Approach LOS A A B
Queue Length 50th (ft) 65 40 0 29 27
Queue Length 95th (ft) 131 82 0 76 118
Internal Link Dist (ft) 443 360 207 179
Turn Bay Length (ft) 100
Base Capacity (vph) 2111 2535 1794 1213 862
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.41 0.27 0.07 0.21 0.50

Intersection Summary
Area Type: Other
Cycle Length: 73
Actuated Cycle Length: 50.3
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: I-95 NB Off-ramp & North Avenue
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 417 633 0 0 827 213 145 0 268 0 0 0
Future Volume (vph) 417 633 0 0 827 213 145 0 268 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 11 16 11 12 16 12 12 12
Storage Length (ft) 0 0 0 100 0 0 0 0
Storage Lanes 0 0 0 1 2 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.981 0.950
Satd. Flow (prot) 0 3520 0 0 3490 1830 3385 0 1830 0 0 0
Flt Permitted 0.545 0.950
Satd. Flow (perm) 0 1956 0 0 3490 1830 3385 0 1830 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 224 282
Link Speed (mph) 35 35 30 30
Link Distance (ft) 523 440 287 259
Travel Time (s) 10.2 8.6 6.5 5.9
Peak Hour Factor 0.98 0.98 0.98 0.87 0.87 0.87 0.95 0.95 0.95 0.92 0.92 0.92
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 2% 2% 2%
Adj. Flow (vph) 426 646 0 0 951 245 153 0 282 0 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1072 0 0 951 245 153 0 282 0 0 0
Number of Detectors 1 2 2 1 1 1
Detector Template Left Thru Thru Right Left Right
Leading Detector (ft) 20 100 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type pm+pt NA NA Free Prot Perm
Protected Phases 7 4 8 5
Permitted Phases 4 Free 5
Detector Phase 7 4 8 5 5
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 11.5 24.5 24.5 11.5 11.5
Total Split (s) 16.0 52.0 36.0 21.0 21.0
Total Split (%) 21.9% 71.2% 49.3% 28.8% 28.8%



Lanes, Volumes, Timings 2028  Build Weekday Evening Peak-Hour
6: I-95 NB Off-ramp & North Avenue 03/01/2021
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 10.0 46.0 30.0 15.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 -2.0 -2.0 -2.0
Total Lost Time (s) 6.0 4.0 4.0 4.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 35.7 37.8 56.8 10.6 10.6
Actuated g/C Ratio 0.63 0.67 1.00 0.19 0.19
v/c Ratio 1.30dl 0.41 0.13 0.24 0.49
Control Delay 18.2 4.8 0.2 23.5 7.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 18.2 4.8 0.2 23.5 7.1
LOS B A A C A
Approach Delay 18.2 3.9 12.8
Approach LOS B A B
Queue Length 50th (ft) 124 58 0 24 0
Queue Length 95th (ft) #279 100 0 52 57
Internal Link Dist (ft) 443 360 207 179
Turn Bay Length (ft) 100
Base Capacity (vph) 1592 2479 1830 1060 766
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.67 0.38 0.13 0.14 0.37

Intersection Summary
Area Type: Other
Cycle Length: 73
Actuated Cycle Length: 56.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     6: I-95 NB Off-ramp & North Avenue
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Lanes, Volumes, Timings 2021 Existing Weekday Morning Peak-Hour
3: North Avenue & I-95 SB Off-ramp 03/01/2021
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 518 126 162 568 0 0 0 0 179 0 590
Future Volume (vph) 0 518 126 162 568 0 0 0 0 179 0 590
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 16 12 12 12 12 12 12 16 12 16
Storage Length (ft) 0 125 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.989 0.950
Satd. Flow (prot) 0 3574 1777 0 3519 0 0 0 0 2025 0 1812
Flt Permitted 0.733 0.950
Satd. Flow (perm) 0 3574 1777 0 2608 0 0 0 0 2025 0 1812
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 159 525
Link Speed (mph) 30 35 30 30
Link Distance (ft) 245 523 292 252
Travel Time (s) 5.6 10.2 6.6 5.7
Peak Hour Factor 0.94 0.94 0.94 0.91 0.91 0.91 0.92 0.92 0.92 0.84 0.84 0.84
Heavy Vehicles (%) 0% 1% 3% 3% 1% 0% 2% 2% 2% 1% 0% 1%
Adj. Flow (vph) 0 551 134 178 624 0 0 0 0 213 0 702
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 551 134 0 802 0 0 0 0 213 0 702
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Free pm+pt NA Prot Free
Protected Phases 4 3 8 1
Permitted Phases Free 8 Free
Detector Phase 4 3 8 1
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 9.5 22.5 9.5
Total Split (s) 36.0 16.0 52.0 20.0
Total Split (%) 50.0% 22.2% 72.2% 27.8%



Lanes, Volumes, Timings 2021 Existing Weekday Morning Peak-Hour
3: North Avenue & I-95 SB Off-ramp 03/01/2021
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 31.5 11.5 47.5 15.5
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 23.8 37.8 23.8 10.4 37.8
Actuated g/C Ratio 0.63 1.00 0.63 0.28 1.00
v/c Ratio 0.24 0.08 0.49 0.38 0.39
Control Delay 5.3 0.1 7.3 16.6 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.3 0.1 7.3 16.6 0.6
LOS A A A B A
Approach Delay 4.3 7.3 4.3
Approach LOS A A A
Queue Length 50th (ft) 29 0 52 38 0
Queue Length 95th (ft) 63 0 113 99 0
Internal Link Dist (ft) 165 443 212 172
Turn Bay Length (ft) 125
Base Capacity (vph) 2883 1777 2536 977 1812
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.19 0.08 0.32 0.22 0.39

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 37.8
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 5.3 Intersection LOS: A
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: North Avenue & I-95 SB Off-ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 875 277 307 563 0 0 0 0 98 0 356
Future Volume (vph) 0 875 277 307 563 0 0 0 0 98 0 356
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 16 12 12 12 12 12 12 16 12 16
Storage Length (ft) 0 125 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.983 0.950
Satd. Flow (prot) 0 3610 1812 0 3549 0 0 0 0 2025 0 1812
Flt Permitted 0.561 0.950
Satd. Flow (perm) 0 3610 1812 0 2025 0 0 0 0 2025 0 1812
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 227 405
Link Speed (mph) 30 35 30 30
Link Distance (ft) 245 523 292 252
Travel Time (s) 5.6 10.2 6.6 5.7
Peak Hour Factor 0.94 0.94 0.94 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 2% 2% 2% 1% 0% 1%
Adj. Flow (vph) 0 931 295 341 626 0 0 0 0 111 0 405
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 931 295 0 967 0 0 0 0 111 0 405
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Free pm+pt NA Prot Free
Protected Phases 4 3 8 1
Permitted Phases Free 8 Free
Detector Phase 4 3 8 1
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 11.0 24.0 11.0
Total Split (s) 36.0 16.0 52.0 20.0
Total Split (%) 50.0% 22.2% 72.2% 27.8%



Lanes, Volumes, Timings 2021 Existing Weekday Evening Peak-Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 30.0 10.0 46.0 14.0
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 36.6 50.2 36.6 12.2 50.2
Actuated g/C Ratio 0.73 1.00 0.73 0.24 1.00
v/c Ratio 0.35 0.16 0.86dl 0.23 0.22
Control Delay 4.4 0.2 8.5 22.8 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 0.2 8.5 22.8 0.3
LOS A A A C A
Approach Delay 3.4 8.5 5.1
Approach LOS A A A
Queue Length 50th (ft) 57 0 85 30 0
Queue Length 95th (ft) 102 0 176 80 0
Internal Link Dist (ft) 165 443 212 172
Turn Bay Length (ft) 125
Base Capacity (vph) 2687 1812 1754 821 1812
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.35 0.16 0.55 0.14 0.22

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 50.2
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 5.6 Intersection LOS: A
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     3: North Avenue & I-95 SB Off-ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 606 135 179 620 0 0 0 0 192 0 633
Future Volume (vph) 0 606 135 179 620 0 0 0 0 192 0 633
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 16 12 12 12 12 12 12 16 12 16
Storage Length (ft) 0 125 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.989 0.950
Satd. Flow (prot) 0 3574 1777 0 3519 0 0 0 0 2025 0 1812
Flt Permitted 0.697 0.950
Satd. Flow (perm) 0 3574 1777 0 2480 0 0 0 0 2025 0 1812
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 159 501
Link Speed (mph) 30 35 30 30
Link Distance (ft) 245 523 292 252
Travel Time (s) 5.6 10.2 6.6 5.7
Peak Hour Factor 0.94 0.94 0.94 0.91 0.91 0.91 0.92 0.92 0.92 0.84 0.84 0.84
Heavy Vehicles (%) 0% 1% 3% 3% 1% 0% 2% 2% 2% 1% 0% 1%
Adj. Flow (vph) 0 645 144 197 681 0 0 0 0 229 0 754
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 645 144 0 878 0 0 0 0 229 0 754
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Free pm+pt NA Prot Free
Protected Phases 4 3 8 1
Permitted Phases Free 8 Free
Detector Phase 4 3 8 1
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 9.5 22.5 9.5
Total Split (s) 36.0 16.0 52.0 20.0
Total Split (%) 50.0% 22.2% 72.2% 27.8%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 31.5 11.5 47.5 15.5
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 29.0 43.8 29.0 11.4 43.8
Actuated g/C Ratio 0.66 1.00 0.66 0.26 1.00
v/c Ratio 0.27 0.08 0.53 0.44 0.42
Control Delay 5.2 0.1 7.6 20.3 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 0.1 7.6 20.3 0.7
LOS A A A C A
Approach Delay 4.3 7.6 5.3
Approach LOS A A A
Queue Length 50th (ft) 38 0 66 50 0
Queue Length 95th (ft) 76 0 137 128 0
Internal Link Dist (ft) 165 443 212 172
Turn Bay Length (ft) 125
Base Capacity (vph) 2695 1777 2291 858 1812
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.24 0.08 0.38 0.27 0.42

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 43.8
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 5.8 Intersection LOS: A
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: North Avenue & I-95 SB Off-ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 948 297 357 658 0 0 0 0 105 0 382
Future Volume (vph) 0 948 297 357 658 0 0 0 0 105 0 382
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 16 12 12 12 12 12 12 16 12 16
Storage Length (ft) 0 125 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.983 0.950
Satd. Flow (prot) 0 3610 1812 0 3549 0 0 0 0 2025 0 1812
Flt Permitted 0.545 0.950
Satd. Flow (perm) 0 3610 1812 0 1967 0 0 0 0 2025 0 1812
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 227 434
Link Speed (mph) 30 35 30 30
Link Distance (ft) 245 523 292 252
Travel Time (s) 5.6 10.2 6.6 5.7
Peak Hour Factor 0.94 0.94 0.94 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 2% 2% 2% 1% 0% 1%
Adj. Flow (vph) 0 1009 316 397 731 0 0 0 0 119 0 434
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1009 316 0 1128 0 0 0 0 119 0 434
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Free pm+pt NA Prot Free
Protected Phases 4 3 8 1
Permitted Phases Free 8 Free
Detector Phase 4 3 8 1
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 11.0 24.0 11.0
Total Split (s) 36.0 16.0 52.0 20.0
Total Split (%) 50.0% 22.2% 72.2% 27.8%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 30.0 10.0 46.0 14.0
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 41.9 55.8 41.9 12.5 55.8
Actuated g/C Ratio 0.75 1.00 0.75 0.22 1.00
v/c Ratio 0.37 0.17 1.06dl 0.26 0.24
Control Delay 4.4 0.2 12.0 25.3 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 0.2 12.0 25.3 0.3
LOS A A B C A
Approach Delay 3.4 12.0 5.7
Approach LOS A B A
Queue Length 50th (ft) 67 0 127 42 0
Queue Length 95th (ft) 116 0 #300 84 0
Internal Link Dist (ft) 165 443 212 172
Turn Bay Length (ft) 125
Base Capacity (vph) 2711 1812 1575 720 1812
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.37 0.17 0.72 0.17 0.24

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 55.8
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     3: North Avenue & I-95 SB Off-ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 559 135 228 616 0 0 0 0 192 0 633
Future Volume (vph) 0 559 135 228 616 0 0 0 0 192 0 633
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 16 12 12 12 12 12 12 16 12 16
Storage Length (ft) 0 125 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.987 0.950
Satd. Flow (prot) 0 3574 1777 0 3509 0 0 0 0 2025 0 1812
Flt Permitted 0.678 0.950
Satd. Flow (perm) 0 3574 1777 0 2410 0 0 0 0 2025 0 1812
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 159 503
Link Speed (mph) 30 35 30 30
Link Distance (ft) 245 523 292 252
Travel Time (s) 5.6 10.2 6.6 5.7
Peak Hour Factor 0.94 0.94 0.94 0.91 0.91 0.91 0.92 0.92 0.92 0.84 0.84 0.84
Heavy Vehicles (%) 0% 1% 3% 3% 1% 0% 2% 2% 2% 1% 0% 1%
Adj. Flow (vph) 0 595 144 251 677 0 0 0 0 229 0 754
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 595 144 0 928 0 0 0 0 229 0 754
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Free pm+pt NA Prot Free
Protected Phases 4 3 8 1
Permitted Phases Free 8 Free
Detector Phase 4 3 8 1
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 9.5 22.5 9.5
Total Split (s) 36.0 16.0 52.0 20.0
Total Split (%) 50.0% 22.2% 72.2% 27.8%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 31.5 11.5 47.5 15.5
Yellow Time (s) 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 27.8 48.5 27.8 10.9 48.5
Actuated g/C Ratio 0.57 1.00 0.57 0.22 1.00
v/c Ratio 0.29 0.08 0.67 0.50 0.42
Control Delay 5.5 0.1 9.8 23.3 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 5.5 0.1 9.8 23.3 0.7
LOS A A A C A
Approach Delay 4.4 9.8 6.0
Approach LOS A A A
Queue Length 50th (ft) 35 0 75 54 0
Queue Length 95th (ft) 69 0 151 139 0
Internal Link Dist (ft) 165 443 212 172
Turn Bay Length (ft) 125
Base Capacity (vph) 2678 1777 2181 701 1812
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.08 0.43 0.33 0.42

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 48.5
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 6.9 Intersection LOS: A
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: North Avenue & I-95 SB Off-ramp



Lanes, Volumes, Timings 2028  Build Weekday Evening Peak-Hour
3: North Avenue & I-95 SB Off-ramp 03/01/2021

S:\Jobs\8542\8-Analysis\6-2028 BPM.syn Synchro 10 Report
RE Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 945 297 364 608 0 0 0 0 105 0 382
Future Volume (vph) 0 945 297 364 608 0 0 0 0 105 0 382
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 16 12 12 12 12 12 12 16 12 16
Storage Length (ft) 0 125 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.982 0.950
Satd. Flow (prot) 0 3610 1812 0 3545 0 0 0 0 2025 0 1812
Flt Permitted 0.542 0.950
Satd. Flow (perm) 0 3610 1812 0 1957 0 0 0 0 2025 0 1812
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 227 434
Link Speed (mph) 30 35 30 30
Link Distance (ft) 245 523 292 252
Travel Time (s) 5.6 10.2 6.6 5.7
Peak Hour Factor 0.94 0.94 0.94 0.90 0.90 0.90 0.92 0.92 0.92 0.88 0.88 0.88
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 2% 2% 2% 1% 0% 1%
Adj. Flow (vph) 0 1005 316 404 676 0 0 0 0 119 0 434
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1005 316 0 1080 0 0 0 0 119 0 434
Number of Detectors 2 1 1 2 1 1
Detector Template Thru Right Left Thru Left Right
Leading Detector (ft) 100 20 20 100 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA Free pm+pt NA Prot Free
Protected Phases 4 3 8 1
Permitted Phases Free 8 Free
Detector Phase 4 3 8 1
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0
Minimum Split (s) 24.0 11.0 24.0 11.0
Total Split (s) 36.0 16.0 52.0 20.0
Total Split (%) 50.0% 22.2% 72.2% 27.8%
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Maximum Green (s) 30.0 10.0 46.0 14.0
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 11.0 11.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 40.1 54.0 40.1 12.4 54.0
Actuated g/C Ratio 0.74 1.00 0.74 0.23 1.00
v/c Ratio 0.37 0.17 1.09dl 0.26 0.24
Control Delay 4.5 0.2 11.2 24.5 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 4.5 0.2 11.2 24.5 0.3
LOS A A B C A
Approach Delay 3.5 11.2 5.5
Approach LOS A B A
Queue Length 50th (ft) 67 0 116 38 0
Queue Length 95th (ft) 115 0 246 84 0
Internal Link Dist (ft) 165 443 212 172
Turn Bay Length (ft) 125
Base Capacity (vph) 2681 1812 1615 747 1812
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.37 0.17 0.67 0.16 0.24

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 54
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 6.7 Intersection LOS: A
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     3: North Avenue & I-95 SB Off-ramp
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 143 670 42 10 562 45 17 1 3 34 2 55
Future Volume (vph) 143 670 42 10 562 45 17 1 3 34 2 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 12 11 16 12 11 11
Storage Length (ft) 0 0 140 0 0 0 210 210
Storage Lanes 0 0 1 0 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.993 0.989 0.850 0.850
Flt Protected 0.992 0.999 0.954 0.955
Satd. Flow (prot) 0 3407 0 0 3503 0 0 1657 1830 0 1754 1531
Flt Permitted 0.664 0.935 0.799 0.771
Satd. Flow (perm) 0 2280 0 0 3278 0 0 1388 1830 0 1416 1531
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 18 13 101 86
Link Speed (mph) 35 35 30 30
Link Distance (ft) 440 439 316 1282
Travel Time (s) 8.6 8.6 7.2 29.1
Confl. Peds. (#/hr) 3
Peak Hour Factor 0.85 0.85 0.85 0.88 0.88 0.88 0.75 0.75 0.75 0.64 0.64 0.64
Heavy Vehicles (%) 0% 1% 2% 0% 2% 0% 6% 0% 0% 0% 0% 2%
Adj. Flow (vph) 168 788 49 11 639 51 23 1 4 53 3 86
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1005 0 0 701 0 0 24 4 0 56 86
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (ft) 20 100 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA pm+ov
Protected Phases 7 4 8 2 6 7
Permitted Phases 4 8 2 2 6 6
Detector Phase 7 4 8 8 2 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 24.0 24.0 24.0 23.0 23.0 23.0 23.0 23.0 9.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 23.0 65.0 42.0 42.0 16.0 16.0 16.0 16.0 16.0 23.0
Total Split (%) 28.4% 80.2% 51.9% 51.9% 19.8% 19.8% 19.8% 19.8% 19.8% 28.4%
Maximum Green (s) 18.5 59.0 36.0 36.0 11.0 11.0 11.0 11.0 11.0 18.5
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -2.0 -2.0 -1.0 0.0 -1.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 4.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None Max Max None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Pedestrian Calls (#/hr) 4 0 0 0 0 0 4 4
Act Effct Green (s) 34.3 26.5 16.4 15.4 16.4 26.2
Actuated g/C Ratio 0.58 0.45 0.28 0.26 0.28 0.44
v/c Ratio 0.71 0.47 0.06 0.01 0.14 0.12
Control Delay 10.2 12.4 20.8 0.0 21.1 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.3 12.4 20.8 0.0 21.1 4.6
LOS B B C A C A
Approach Delay 10.3 12.4 17.8 11.1
Approach LOS B B B B
Queue Length 50th (ft) 92 89 6 0 14 0
Queue Length 95th (ft) 113 122 23 0 35 11
Internal Link Dist (ft) 360 359 236 1202
Turn Bay Length (ft) 210
Base Capacity (vph) 2271 2191 386 552 394 1054
Starvation Cap Reductn 151 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.32 0.06 0.01 0.14 0.08

Intersection Summary
Area Type: Other
Cycle Length: 81
Actuated Cycle Length: 58.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 11.2 Intersection LOS: B
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Private Driveway/Quannapowitt Parkway & North Avenue
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 682 19 7 753 48 40 2 15 43 2 141
Future Volume (vph) 82 682 19 7 753 48 40 2 15 43 2 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 12 11 16 12 11 11
Storage Length (ft) 0 0 140 0 0 0 210 210
Storage Lanes 0 0 1 0 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.996 0.991 0.850 0.850
Flt Protected 0.995 0.955 0.954
Satd. Flow (prot) 0 3428 0 0 3578 0 0 1754 1830 0 1752 1561
Flt Permitted 0.737 0.947 0.741 0.732
Satd. Flow (perm) 0 2539 0 0 3388 0 0 1361 1830 0 1344 1561
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 11 108 94
Link Speed (mph) 35 35 30 30
Link Distance (ft) 440 439 316 1282
Travel Time (s) 8.6 8.6 7.2 29.1
Confl. Peds. (#/hr) 3
Peak Hour Factor 0.95 0.95 0.95 0.87 0.87 0.87 0.75 0.75 0.75 0.64 0.64 0.64
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 86 718 20 8 866 55 53 3 20 67 3 220
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 824 0 0 929 0 0 56 20 0 70 220
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (ft) 20 100 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA pm+ov
Protected Phases 7 4 8 2 6 7
Permitted Phases 4 8 2 2 6 6
Detector Phase 7 4 8 8 2 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0 23.0 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 23.0 65.0 42.0 42.0 16.0 16.0 16.0 16.0 16.0 23.0
Total Split (%) 28.4% 80.2% 51.9% 51.9% 19.8% 19.8% 19.8% 19.8% 19.8% 28.4%
Maximum Green (s) 18.0 59.0 36.0 36.0 11.0 11.0 11.0 11.0 11.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -2.0 -2.0 -1.0 0.0 -1.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None Max Max None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Pedestrian Calls (#/hr) 4 0 0 0 0 0 4 4
Act Effct Green (s) 36.6 25.5 16.2 15.2 16.2 26.2
Actuated g/C Ratio 0.60 0.42 0.27 0.25 0.27 0.43
v/c Ratio 0.50 0.65 0.16 0.04 0.20 0.30
Control Delay 7.3 16.0 21.0 0.1 21.6 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 16.0 21.0 0.1 21.6 9.2
LOS A B C A C A
Approach Delay 7.3 16.0 15.5 12.2
Approach LOS A B B B
Queue Length 50th (ft) 70 133 16 0 20 27
Queue Length 95th (ft) 97 178 40 0 40 47
Internal Link Dist (ft) 360 359 236 1202
Turn Bay Length (ft) 210
Base Capacity (vph) 2546 2143 361 537 357 1020
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.43 0.16 0.04 0.20 0.22

Intersection Summary
Area Type: Other
Cycle Length: 81
Actuated Cycle Length: 60.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Private Driveway/Quannapowitt Parkway & North Avenue
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 236 721 42 10 604 75 17 1 3 40 2 73
Future Volume (vph) 236 721 42 10 604 75 17 1 3 40 2 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 12 11 16 12 11 11
Storage Length (ft) 0 0 140 0 0 0 210 210
Storage Lanes 0 0 1 0 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.994 0.984 0.850 0.850
Flt Protected 0.988 0.999 0.954 0.954
Satd. Flow (prot) 0 3400 0 0 3488 0 0 1657 1830 0 1752 1531
Flt Permitted 0.593 0.934 0.781 0.745
Satd. Flow (perm) 0 2040 0 0 3261 0 0 1356 1830 0 1368 1531
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 22 101 114
Link Speed (mph) 35 35 30 30
Link Distance (ft) 440 439 316 1282
Travel Time (s) 8.6 8.6 7.2 29.1
Confl. Peds. (#/hr) 3
Peak Hour Factor 0.85 0.85 0.85 0.88 0.88 0.88 0.75 0.75 0.75 0.64 0.64 0.64
Heavy Vehicles (%) 0% 1% 2% 0% 2% 0% 6% 0% 0% 0% 0% 2%
Adj. Flow (vph) 278 848 49 11 686 85 23 1 4 63 3 114
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1175 0 0 782 0 0 24 4 0 66 114
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (ft) 20 100 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA pm+ov
Protected Phases 7 4 8 2 6 7
Permitted Phases 4 8 2 2 6 6
Detector Phase 7 4 8 8 2 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 24.0 24.0 24.0 23.0 23.0 23.0 23.0 23.0 9.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 23.0 65.0 42.0 42.0 16.0 16.0 16.0 16.0 16.0 23.0
Total Split (%) 28.4% 80.2% 51.9% 51.9% 19.8% 19.8% 19.8% 19.8% 19.8% 28.4%
Maximum Green (s) 18.5 59.0 36.0 36.0 11.0 11.0 11.0 11.0 11.0 18.5
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -2.0 -2.0 -1.0 0.0 -1.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 4.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None Max Max None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Pedestrian Calls (#/hr) 4 0 0 0 0 0 4 4
Act Effct Green (s) 49.9 42.3 16.4 15.3 16.4 26.2
Actuated g/C Ratio 0.67 0.57 0.22 0.21 0.22 0.35
v/c Ratio 0.81 0.42 0.08 0.01 0.22 0.19
Control Delay 12.1 9.8 28.6 0.0 30.2 5.7
Queue Delay 0.6 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 9.8 28.6 0.0 30.2 5.7
LOS B A C A C A
Approach Delay 12.7 9.8 24.5 14.7
Approach LOS B A C B
Queue Length 50th (ft) 116 101 10 0 27 0
Queue Length 95th (ft) 138 135 26 0 46 12
Internal Link Dist (ft) 360 359 236 1202
Turn Bay Length (ft) 210
Base Capacity (vph) 1768 1955 297 457 300 863
Starvation Cap Reductn 250 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.40 0.08 0.01 0.22 0.13

Intersection Summary
Area Type: Other
Cycle Length: 81
Actuated Cycle Length: 74.5
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Private Driveway/Quannapowitt Parkway & North Avenue
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 104 732 19 7 809 56 40 2 15 73 2 234
Future Volume (vph) 104 732 19 7 809 56 40 2 15 73 2 234
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 12 11 16 12 11 11
Storage Length (ft) 0 0 140 0 0 0 210 210
Storage Lanes 0 0 1 0 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.997 0.990 0.850 0.850
Flt Protected 0.994 0.955 0.954
Satd. Flow (prot) 0 3429 0 0 3574 0 0 1754 1830 0 1752 1561
Flt Permitted 0.651 0.947 0.719 0.697
Satd. Flow (perm) 0 2245 0 0 3384 0 0 1321 1830 0 1280 1561
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 12 108 78
Link Speed (mph) 35 35 30 30
Link Distance (ft) 440 439 316 1282
Travel Time (s) 8.6 8.6 7.2 29.1
Confl. Peds. (#/hr) 3
Peak Hour Factor 0.95 0.95 0.95 0.87 0.87 0.87 0.75 0.75 0.75 0.64 0.64 0.64
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 109 771 20 8 930 64 53 3 20 114 3 366
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 900 0 0 1002 0 0 56 20 0 117 366
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (ft) 20 100 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA pm+ov
Protected Phases 7 4 8 2 6 7
Permitted Phases 4 8 2 2 6 6
Detector Phase 7 4 8 8 2 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0 23.0 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 23.0 65.0 42.0 42.0 16.0 16.0 16.0 16.0 16.0 23.0
Total Split (%) 28.4% 80.2% 51.9% 51.9% 19.8% 19.8% 19.8% 19.8% 19.8% 28.4%
Maximum Green (s) 18.0 59.0 36.0 36.0 11.0 11.0 11.0 11.0 11.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -2.0 -2.0 -1.0 0.0 -1.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None Max Max None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 4 0 0 0 0 0 4 4
Act Effct Green (s) 42.3 29.9 19.2 18.2 19.2 30.6
Actuated g/C Ratio 0.61 0.43 0.28 0.26 0.28 0.44
v/c Ratio 0.60 0.69 0.15 0.04 0.33 0.50
Control Delay 8.8 18.5 23.6 0.1 26.1 14.8
Queue Delay 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay 8.9 18.5 23.6 0.1 26.1 14.8
LOS A B C A C B
Approach Delay 8.9 18.5 17.4 17.6
Approach LOS A B B B
Queue Length 50th (ft) 92 167 18 0 39 82
Queue Length 95th (ft) 124 242 44 0 66 104
Internal Link Dist (ft) 360 359 236 1202
Turn Bay Length (ft) 210
Base Capacity (vph) 2119 1875 364 558 353 961
Starvation Cap Reductn 272 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.53 0.15 0.04 0.33 0.38

Intersection Summary
Area Type: Other
Cycle Length: 81
Actuated Cycle Length: 69.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 14.8 Intersection LOS: B
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Private Driveway/Quannapowitt Parkway & North Avenue
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 177 721 42 10 604 58 17 1 3 62 2 120
Future Volume (vph) 177 721 42 10 604 58 17 1 3 62 2 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 12 11 16 12 11 11
Storage Length (ft) 0 0 140 0 0 0 210 210
Storage Lanes 0 0 1 0 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.993 0.987 0.850 0.850
Flt Protected 0.991 0.999 0.954 0.954
Satd. Flow (prot) 0 3405 0 0 3497 0 0 1657 1830 0 1752 1531
Flt Permitted 0.610 0.935 0.771 0.721
Satd. Flow (perm) 0 2095 0 0 3273 0 0 1339 1830 0 1324 1531
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 16 101 159
Link Speed (mph) 35 35 30 30
Link Distance (ft) 440 439 316 1282
Travel Time (s) 8.6 8.6 7.2 29.1
Confl. Peds. (#/hr) 3
Peak Hour Factor 0.85 0.85 0.85 0.88 0.88 0.88 0.75 0.75 0.75 0.64 0.64 0.64
Heavy Vehicles (%) 0% 1% 2% 0% 2% 0% 6% 0% 0% 0% 0% 2%
Adj. Flow (vph) 208 848 49 11 686 66 23 1 4 97 3 188
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1105 0 0 763 0 0 24 4 0 100 188
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (ft) 20 100 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA pm+ov
Protected Phases 7 4 8 2 6 7
Permitted Phases 4 8 2 2 6 6
Detector Phase 7 4 8 8 2 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 24.0 24.0 24.0 23.0 23.0 23.0 23.0 23.0 9.5
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 23.0 65.0 42.0 42.0 16.0 16.0 16.0 16.0 16.0 23.0
Total Split (%) 28.4% 80.2% 51.9% 51.9% 19.8% 19.8% 19.8% 19.8% 19.8% 28.4%
Maximum Green (s) 18.5 59.0 36.0 36.0 11.0 11.0 11.0 11.0 11.0 18.5
Yellow Time (s) 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -2.0 -2.0 -1.0 0.0 -1.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 4.5
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None Max Max None
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Pedestrian Calls (#/hr) 4 0 0 0 0 0 4 4
Act Effct Green (s) 44.3 33.9 16.5 15.5 16.5 26.4
Actuated g/C Ratio 0.64 0.49 0.24 0.22 0.24 0.38
v/c Ratio 0.75 0.47 0.08 0.01 0.32 0.28
Control Delay 10.4 11.6 26.7 0.0 29.6 6.7
Queue Delay 0.2 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 11.6 26.7 0.0 29.6 6.7
LOS B B C A C A
Approach Delay 10.6 11.6 22.9 14.7
Approach LOS B B C B
Queue Length 50th (ft) 105 99 8 0 35 8
Queue Length 95th (ft) 126 133 26 0 64 21
Internal Link Dist (ft) 360 359 236 1202
Turn Bay Length (ft) 210
Base Capacity (vph) 1955 2010 319 488 316 947
Starvation Cap Reductn 234 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.38 0.08 0.01 0.32 0.20

Intersection Summary
Area Type: Other
Cycle Length: 81
Actuated Cycle Length: 69.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 11.6 Intersection LOS: B
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Private Driveway/Quannapowitt Parkway & North Avenue
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 150 732 19 7 809 78 40 2 15 63 2 191
Future Volume (vph) 150 732 19 7 809 78 40 2 15 63 2 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 12 11 16 12 11 11
Storage Length (ft) 0 0 140 0 0 0 210 210
Storage Lanes 0 0 1 0 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00
Frt 0.997 0.987 0.850 0.850
Flt Protected 0.992 0.955 0.954
Satd. Flow (prot) 0 3424 0 0 3563 0 0 1754 1830 0 1752 1561
Flt Permitted 0.566 0.947 0.728 0.707
Satd. Flow (perm) 0 1953 0 0 3374 0 0 1337 1830 0 1299 1561
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 17 108 78
Link Speed (mph) 35 35 30 30
Link Distance (ft) 440 439 316 1282
Travel Time (s) 8.6 8.6 7.2 29.1
Confl. Peds. (#/hr) 3
Peak Hour Factor 0.95 0.95 0.95 0.87 0.87 0.87 0.75 0.75 0.75 0.64 0.64 0.64
Heavy Vehicles (%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 158 771 20 8 930 90 53 3 20 98 3 298
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 949 0 0 1028 0 0 56 20 0 101 298
Number of Detectors 1 2 1 2 1 2 1 1 2 1
Detector Template Left Thru Left Thru Left Thru Right Left Thru Right
Leading Detector (ft) 20 100 20 100 20 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm Perm NA pm+ov
Protected Phases 7 4 8 2 6 7
Permitted Phases 4 8 2 2 6 6
Detector Phase 7 4 8 8 2 2 2 6 6 7
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10.0 24.0 24.0 24.0 23.0 23.0 23.0 23.0 23.0 10.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 23.0 65.0 42.0 42.0 16.0 16.0 16.0 16.0 16.0 23.0
Total Split (%) 28.4% 80.2% 51.9% 51.9% 19.8% 19.8% 19.8% 19.8% 19.8% 28.4%
Maximum Green (s) 18.0 59.0 36.0 36.0 11.0 11.0 11.0 11.0 11.0 18.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -2.0 -2.0 -1.0 0.0 -1.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None Max Max None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 4 0 0 0 0 0 4 4
Act Effct Green (s) 43.3 31.8 19.4 18.3 19.4 29.8
Actuated g/C Ratio 0.61 0.45 0.27 0.26 0.27 0.42
v/c Ratio 0.70 0.67 0.15 0.04 0.28 0.42
Control Delay 10.5 17.1 24.8 0.1 26.6 14.7
Queue Delay 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 17.1 24.8 0.1 26.6 14.7
LOS B B C A C B
Approach Delay 10.6 17.1 18.3 17.7
Approach LOS B B B B
Queue Length 50th (ft) 100 171 18 0 33 59
Queue Length 95th (ft) 131 218 48 0 64 99
Internal Link Dist (ft) 360 359 236 1202
Turn Bay Length (ft) 210
Base Capacity (vph) 1856 1935 365 554 355 952
Starvation Cap Reductn 209 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.53 0.15 0.04 0.28 0.31

Intersection Summary
Area Type: Other
Cycle Length: 81
Actuated Cycle Length: 70.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 14.7 Intersection LOS: B
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Private Driveway/Quannapowitt Parkway & North Avenue



Quannapowitt Parkway at Parking Lot and Channelized Right-Turn Lane to Lowell Street  
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Intersection
Int Delay, s/veh 0.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 0 1 0 0 0 0 12 19 0 160 4
Future Vol, veh/h 6 0 1 0 0 0 0 12 19 0 160 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 190 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 35 35 35 92 92 92 60 60 60 90 90 90
Heavy Vehicles, % 0 0 0 2 2 2 0 0 0 0 0 0
Mvmt Flow 17 0 3 0 0 0 0 20 32 0 178 4
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 216 232 91 182 0 0 52 0 0
          Stage 1 180 180 - - - - - - -
          Stage 2 36 52 - - - - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 767 672 955 1405 - - 1567 - -
          Stage 1 839 754 - - - - - - -
          Stage 2 992 856 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 767 0 955 1405 - - 1567 - -
Mov Cap-2 Maneuver 767 0 - - - - - - -
          Stage 1 839 0 - - - - - - -
          Stage 2 992 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.7 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 1405 - - 789 1567 - -
HCM Lane V/C Ratio - - - 0.025 - - -
HCM Control Delay (s) 0 - - 9.7 0 - -
HCM Lane LOS A - - A A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 1 0 0 0 1 47 103 0 42 2
Future Vol, veh/h 1 0 1 0 0 0 1 47 103 0 42 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 190 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 50 50 50 92 92 92 78 78 78 71 71 71
Heavy Vehicles, % 0 0 0 2 2 2 0 0 0 0 0 0
Mvmt Flow 2 0 2 0 0 0 1 60 132 0 59 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 189 255 31 62 0 0 192 0 0
          Stage 1 61 61 - - - - - - -
          Stage 2 128 194 - - - - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 796 652 1043 1554 - - 1394 - -
          Stage 1 960 848 - - - - - - -
          Stage 2 903 744 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 795 0 1043 1554 - - 1394 - -
Mov Cap-2 Maneuver 795 0 - - - - - - -
          Stage 1 959 0 - - - - - - -
          Stage 2 903 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 1554 - - 902 1394 - -
HCM Lane V/C Ratio 0.001 - - 0.004 - - -
HCM Control Delay (s) 7.3 0 - 9 0 - -
HCM Lane LOS A A - A A - -
HCM 95th %tile Q(veh) 0 - - 0 0 - -
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 0 1 0 0 0 0 19 25 0 246 4
Future Vol, veh/h 6 0 1 0 0 0 0 19 25 0 246 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 190 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 35 35 35 92 92 92 60 60 60 90 90 90
Heavy Vehicles, % 0 0 0 2 2 2 0 0 0 0 0 0
Mvmt Flow 17 0 3 0 0 0 0 32 42 0 273 4
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 328 349 139 277 0 0 74 0 0
          Stage 1 275 275 - - - - - - -
          Stage 2 53 74 - - - - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 658 578 890 1298 - - 1538 - -
          Stage 1 753 686 - - - - - - -
          Stage 2 975 837 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 658 0 890 1298 - - 1538 - -
Mov Cap-2 Maneuver 658 0 - - - - - - -
          Stage 1 753 0 - - - - - - -
          Stage 2 975 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.4 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 1298 - - 683 1538 - -
HCM Lane V/C Ratio - - - 0.029 - - -
HCM Control Delay (s) 0 - - 10.4 0 - -
HCM Lane LOS A - - B A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 1 0 0 0 1 87 147 0 59 2
Future Vol, veh/h 1 0 1 0 0 0 1 87 147 0 59 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 190 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 50 50 50 92 92 92 78 78 78 71 71 71
Heavy Vehicles, % 0 0 0 2 2 2 0 0 0 0 0 0
Mvmt Flow 2 0 2 0 0 0 1 112 188 0 83 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 293 387 43 86 0 0 300 0 0
          Stage 1 85 85 - - - - - - -
          Stage 2 208 302 - - - - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 691 551 1025 1523 - - 1273 - -
          Stage 1 935 828 - - - - - - -
          Stage 2 832 668 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 690 0 1025 1523 - - 1273 - -
Mov Cap-2 Maneuver 690 0 - - - - - - -
          Stage 1 934 0 - - - - - - -
          Stage 2 832 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.4 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 1523 - - 825 1273 - -
HCM Lane V/C Ratio 0.001 - - 0.005 - - -
HCM Control Delay (s) 7.4 0 - 9.4 0 - -
HCM Lane LOS A A - A A - -
HCM 95th %tile Q(veh) 0 - - 0 0 - -
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 0 1 0 0 0 0 47 33 0 190 4
Future Vol, veh/h 6 0 1 0 0 0 0 47 33 0 190 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 190 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 35 35 35 92 92 92 60 60 60 90 90 90
Heavy Vehicles, % 0 0 0 2 2 2 0 0 0 0 0 0
Mvmt Flow 17 0 3 0 0 0 0 78 55 0 211 4
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 319 346 108 215 0 0 133 0 0
          Stage 1 213 213 - - - - - - -
          Stage 2 106 133 - - - - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 667 580 932 1367 - - 1464 - -
          Stage 1 808 730 - - - - - - -
          Stage 2 923 790 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 667 0 932 1367 - - 1464 - -
Mov Cap-2 Maneuver 667 0 - - - - - - -
          Stage 1 808 0 - - - - - - -
          Stage 2 923 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.3 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 1367 - - 695 1464 - -
HCM Lane V/C Ratio - - - 0.029 - - -
HCM Control Delay (s) 0 - - 10.3 0 - -
HCM Lane LOS A - - B A - -
HCM 95th %tile Q(veh) 0 - - 0.1 0 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 1 0 0 0 1 72 119 0 93 2
Future Vol, veh/h 1 0 1 0 0 0 1 72 119 0 93 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 190 - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 50 50 50 92 92 92 78 78 78 71 71 71
Heavy Vehicles, % 0 0 0 2 2 2 0 0 0 0 0 0
Mvmt Flow 2 0 2 0 0 0 1 92 153 0 131 3
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 304 380 67 134 0 0 245 0 0
          Stage 1 133 133 - - - - - - -
          Stage 2 171 247 - - - - - - -
Critical Hdwy 6.6 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.4 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 680 556 989 1463 - - 1333 - -
          Stage 1 885 790 - - - - - - -
          Stage 2 864 706 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 679 0 989 1463 - - 1333 - -
Mov Cap-2 Maneuver 679 0 - - - - - - -
          Stage 1 884 0 - - - - - - -
          Stage 2 864 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 9.5 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 1463 - - 805 1333 - -
HCM Lane V/C Ratio 0.001 - - 0.005 - - -
HCM Control Delay (s) 7.5 0 - 9.5 0 - -
HCM Lane LOS A A - A A - -
HCM 95th %tile Q(veh) 0 - - 0 0 - -



Quannapowitt Parkway at Lowell Street  
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Intersection
Int Delay, s/veh 1.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 585 87 77 602 18 0
Future Vol, veh/h 585 87 77 602 18 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 250 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 97 97 95 95 70 70
Heavy Vehicles, % 2 0 0 2 0 0
Mvmt Flow 603 90 81 634 26 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 693 0 1399 603
          Stage 1 - - - - 603 -
          Stage 2 - - - - 796 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 912 - 156 503
          Stage 1 - - - - 550 -
          Stage 2 - - - - 448 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 912 - 142 503
Mov Cap-2 Maneuver - - - - 142 -
          Stage 1 - - - - 550 -
          Stage 2 - - - - 408 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.1 35.9
HCM LOS E
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 142 - - - 912 -
HCM Lane V/C Ratio 0.181 - - - 0.089 -
HCM Control Delay (s) 35.9 0 - - 9.3 -
HCM Lane LOS E A - - A -
HCM 95th %tile Q(veh) 0.6 - - - 0.3 -
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Intersection
Int Delay, s/veh 2.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 843 10 34 579 48 0
Future Vol, veh/h 843 10 34 579 48 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 250 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 94 94 80 80
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 906 11 36 616 60 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 917 0 1594 906
          Stage 1 - - - - 906 -
          Stage 2 - - - - 688 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 752 - 119 337
          Stage 1 - - - - 398 -
          Stage 2 - - - - 503 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 752 - 113 337
Mov Cap-2 Maneuver - - - - 113 -
          Stage 1 - - - - 398 -
          Stage 2 - - - - 479 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.6 68.3
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 113 - - - 752 -
HCM Lane V/C Ratio 0.531 - - - 0.048 -
HCM Control Delay (s) 68.3 0 - - 10 -
HCM Lane LOS F A - - B -
HCM 95th %tile Q(veh) 2.5 - - - 0.2 -
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Intersection
Int Delay, s/veh 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 628 130 120 645 25 0
Future Vol, veh/h 628 130 120 645 25 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 250 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 97 97 95 95 70 70
Heavy Vehicles, % 2 0 0 2 0 0
Mvmt Flow 647 134 126 679 36 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 781 0 1578 647
          Stage 1 - - - - 647 -
          Stage 2 - - - - 931 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 845 - 122 475
          Stage 1 - - - - 525 -
          Stage 2 - - - - 387 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 845 - 104 475
Mov Cap-2 Maneuver - - - - 104 -
          Stage 1 - - - - 525 -
          Stage 2 - - - - 329 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.6 56.7
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 104 - - - 845 -
HCM Lane V/C Ratio 0.343 - - - 0.149 -
HCM Control Delay (s) 56.7 0 - - 10 -
HCM Lane LOS F A - - B -
HCM 95th %tile Q(veh) 1.4 - - - 0.5 -
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Intersection
Int Delay, s/veh 14.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 904 17 44 621 88 0
Future Vol, veh/h 904 17 44 621 88 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 250 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 94 94 80 80
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 972 18 47 661 110 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 990 0 1727 972
          Stage 1 - - - - 972 -
          Stage 2 - - - - 755 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 706 - ~ 99 309
          Stage 1 - - - - 370 -
          Stage 2 - - - - 468 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 706 - ~ 92 309
Mov Cap-2 Maneuver - - - - ~ 92 -
          Stage 1 - - - - 370 -
          Stage 2 - - - - 437 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.7 239.8
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 92 - - - 706 -
HCM Lane V/C Ratio 1.196 - - - 0.066 -
HCM Control Delay (s) 239.8 0 - - 10.5 -
HCM Lane LOS F A - - B -
HCM 95th %tile Q(veh) 7.6 - - - 0.2 -

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



HCM 2010 TWSC 2028 Build Weekday Morning Peak-Hour
14: Quannapowitt Parkway & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\5-2028 BAM.syn Synchro 10 Report
RE Page 2

Intersection
Int Delay, s/veh 4.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 628 106 88 645 53 0
Future Vol, veh/h 628 106 88 645 53 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 250 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 97 97 95 95 70 70
Heavy Vehicles, % 2 0 0 2 0 0
Mvmt Flow 647 109 93 679 76 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 756 0 1512 647
          Stage 1 - - - - 647 -
          Stage 2 - - - - 865 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 864 - 134 475
          Stage 1 - - - - 525 -
          Stage 2 - - - - 416 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 864 - 120 475
Mov Cap-2 Maneuver - - - - 120 -
          Stage 1 - - - - 525 -
          Stage 2 - - - - 371 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.2 76.1
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 120 - - - 864 -
HCM Lane V/C Ratio 0.631 - - - 0.107 -
HCM Control Delay (s) 76.1 0 - - 9.7 -
HCM Lane LOS F A - - A -
HCM 95th %tile Q(veh) 3.2 - - - 0.4 -



HCM 2010 TWSC 2028  Build Weekday Evening Peak-Hour
14: Quannapowitt Parkway & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\6-2028 BPM.syn Synchro 10 Report
RE Page 2

Intersection
Int Delay, s/veh 9.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 904 44 51 621 73 0
Future Vol, veh/h 904 44 51 621 73 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 0 250 - 0 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 94 94 80 80
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 972 47 54 661 91 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1019 0 1741 972
          Stage 1 - - - - 972 -
          Stage 2 - - - - 769 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 689 - 97 309
          Stage 1 - - - - 370 -
          Stage 2 - - - - 461 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 689 - ~ 89 309
Mov Cap-2 Maneuver - - - - ~ 89 -
          Stage 1 - - - - 370 -
          Stage 2 - - - - 425 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.8 187.9
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT
Capacity (veh/h) 89 - - - 689 -
HCM Lane V/C Ratio 1.025 - - - 0.079 -
HCM Control Delay (s) 187.9 0 - - 10.7 -
HCM Lane LOS F A - - B -
HCM 95th %tile Q(veh) 6 - - - 0.3 -

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



Main Street/Lowell Street 



HCM 2010 TWSC 2021 Existing Weekday Morning Peak-Hour
17: Main Street & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\1-2021EXAM.syn Synchro 10 Report
RE Page 3

Intersection
Int Delay, s/veh 82.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 182 333 73 507 261 38
Future Vol, veh/h 182 333 73 507 261 38
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Yield
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 80 80 85 85
Heavy Vehicles, % 8 2 2 3 3 6
Mvmt Flow 194 354 91 634 307 45
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 194 0 1187 371
          Stage 1 - - - - 371 -
          Stage 2 - - - - 816 -
Critical Hdwy - - 4.12 - 6.43 6.26
Critical Hdwy Stg 1 - - - - 5.43 -
Critical Hdwy Stg 2 - - - - 5.43 -
Follow-up Hdwy - - 2.218 - 3.527 3.354
Pot Cap-1 Maneuver - - 1379 - ~ 207 666
          Stage 1 - - - - 696 -
          Stage 2 - - - - 433 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1379 - ~ 186 666
Mov Cap-2 Maneuver - - - - ~ 186 -
          Stage 1 - - - - 696 -
          Stage 2 - - - - 389 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 $ 378.6
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 206 - - 1379 -
HCM Lane V/C Ratio 1.708 - - 0.066 -
HCM Control Delay (s) $ 378.6 - - 7.8 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 23.8 - - 0.2 -

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



HCM 2010 TWSC 2021 Existing Weekday Evening Peak-Hour
17: Main Street & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\2-2021EXPM.syn Synchro 10 Report
RE Page 3

Intersection
Int Delay, s/veh 153.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 379 524 65 292 374 60
Future Vol, veh/h 379 524 65 292 374 60
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Yield
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 91 91 90 90 91 91
Heavy Vehicles, % 2 1 0 2 1 0
Mvmt Flow 416 576 72 324 411 66
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 416 0 1172 704
          Stage 1 - - - - 704 -
          Stage 2 - - - - 468 -
Critical Hdwy - - 4.1 - 6.41 6.2
Critical Hdwy Stg 1 - - - - 5.41 -
Critical Hdwy Stg 2 - - - - 5.41 -
Follow-up Hdwy - - 2.2 - 3.509 3.3
Pot Cap-1 Maneuver - - 1154 - ~ 214 440
          Stage 1 - - - - 492 -
          Stage 2 - - - - 632 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1154 - ~ 198 440
Mov Cap-2 Maneuver - - - - ~ 198 -
          Stage 1 - - - - 492 -
          Stage 2 - - - - 584 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.5 $ 598.9
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 215 - - 1154 -
HCM Lane V/C Ratio 2.218 - - 0.063 -
HCM Control Delay (s) $ 598.9 - - 8.3 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 37.5 - - 0.2 -

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



HCM 2010 TWSC 2028 No-Build Weekday Morning Peak-Hour
17: Main Street & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\3-2028 NBAM.syn Synchro 10 Report
RE Page 3

Intersection
Int Delay, s/veh 147.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 198 360 79 563 298 41
Future Vol, veh/h 198 360 79 563 298 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - Free - Yield
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 80 80 85 85
Heavy Vehicles, % 8 2 2 3 3 6
Mvmt Flow 211 383 99 704 351 48
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 211 0 1305 403
          Stage 1 - - - - 403 -
          Stage 2 - - - - 902 -
Critical Hdwy - - 4.12 - 6.43 6.26
Critical Hdwy Stg 1 - - - - 5.43 -
Critical Hdwy Stg 2 - - - - 5.43 -
Follow-up Hdwy - - 2.218 - 3.527 3.354
Pot Cap-1 Maneuver - - 1360 - ~ 176 639
          Stage 1 - - - - 673 -
          Stage 2 - - - - 394 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1360 - ~ 155 639
Mov Cap-2 Maneuver - - - - ~ 155 -
          Stage 1 - - - - 673 -
          Stage 2 - - - - ~ 347 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 $ 660.4
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 171 - - 1360 -
HCM Lane V/C Ratio 2.332 - - 0.073 -
HCM Control Delay (s) $ 660.4 - - 7.9 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 33 - - 0.2 -

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



HCM 2010 TWSC 2028  No-Build  Weekday Evening Peak-Hour
17: Main Street & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\4-2028 NBPM.syn Synchro 10 Report
RE Page 3

Intersection
Int Delay, s/veh 226.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 425 581 70 316 405 64
Future Vol, veh/h 425 581 70 316 405 64
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Yield
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 91 91 90 90 91 91
Heavy Vehicles, % 2 1 0 2 1 0
Mvmt Flow 467 638 78 351 445 70
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 467 0 1293 786
          Stage 1 - - - - 786 -
          Stage 2 - - - - 507 -
Critical Hdwy - - 4.1 - 6.41 6.2
Critical Hdwy Stg 1 - - - - 5.41 -
Critical Hdwy Stg 2 - - - - 5.41 -
Follow-up Hdwy - - 2.2 - 3.509 3.3
Pot Cap-1 Maneuver - - 1105 - ~ 181 395
          Stage 1 - - - - 451 -
          Stage 2 - - - - 607 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1105 - ~ 165 395
Mov Cap-2 Maneuver - - - - ~ 165 -
          Stage 1 - - - - 451 -
          Stage 2 - - - - 554 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.5 $ 900.5
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 179 - - 1105 -
HCM Lane V/C Ratio 2.879 - - 0.07 -
HCM Control Delay (s) $ 900.5 - - 8.5 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 46.2 - - 0.2 -

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



HCM 2010 TWSC 2028 Build Weekday Morning Peak-Hour
17: Main Street & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\5-2028 BAM.syn Synchro 10 Report
RE Page 3

Intersection
Int Delay, s/veh 126.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 202 364 79 546 283 41
Future Vol, veh/h 202 364 79 546 283 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Yield
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 80 80 85 85
Heavy Vehicles, % 8 2 2 3 3 6
Mvmt Flow 215 387 99 683 333 48
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 215 0 1290 409
          Stage 1 - - - - 409 -
          Stage 2 - - - - 881 -
Critical Hdwy - - 4.12 - 6.43 6.26
Critical Hdwy Stg 1 - - - - 5.43 -
Critical Hdwy Stg 2 - - - - 5.43 -
Follow-up Hdwy - - 2.218 - 3.527 3.354
Pot Cap-1 Maneuver - - 1355 - ~ 180 634
          Stage 1 - - - - 668 -
          Stage 2 - - - - 403 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1355 - ~ 159 634
Mov Cap-2 Maneuver - - - - ~ 159 -
          Stage 1 - - - - 668 -
          Stage 2 - - - - 355 -
 

Approach EB WB NB
HCM Control Delay, s 0 1 $ 585.6
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 176 - - 1355 -
HCM Lane V/C Ratio 2.166 - - 0.073 -
HCM Control Delay (s) $ 585.6 - - 7.9 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 30.4 - - 0.2 -

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



HCM 2010 TWSC 2028  Build Weekday Evening Peak-Hour
17: Main Street & Lowell Street 02/24/2021

S:\Jobs\8542\8-Analysis\6-2028 BPM.syn Synchro 10 Report
RE Page 3

Intersection
Int Delay, s/veh 223.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 411 567 70 320 408 64
Future Vol, veh/h 411 567 70 320 408 64
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Yield
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 91 91 90 90 91 91
Heavy Vehicles, % 2 1 0 2 1 0
Mvmt Flow 452 623 78 356 448 70
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 452 0 1276 764
          Stage 1 - - - - 764 -
          Stage 2 - - - - 512 -
Critical Hdwy - - 4.1 - 6.41 6.2
Critical Hdwy Stg 1 - - - - 5.41 -
Critical Hdwy Stg 2 - - - - 5.41 -
Follow-up Hdwy - - 2.2 - 3.509 3.3
Pot Cap-1 Maneuver - - 1119 - ~ 185 407
          Stage 1 - - - - 462 -
          Stage 2 - - - - 604 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1119 - ~ 169 407
Mov Cap-2 Maneuver - - - - ~ 169 -
          Stage 1 - - - - 462 -
          Stage 2 - - - - 551 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.5 $ 872.4
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 184 - - 1119 -
HCM Lane V/C Ratio 2.819 - - 0.07 -
HCM Control Delay (s) $ 872.4 - - 8.5 0
HCM Lane LOS F - - A A
HCM 95th %tile Q(veh) 46.1 - - 0.2 -

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



 
Rotary at Lowell Street / I-95 Northbound On-Ramp 



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2021 Existing 

Weekday Morning 
Peak Hour-Rotary at 
I-95 NB Off-Ramp/
Lowell Street

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 805 171 111 568
Peak Hour Factor (PHF) 0.96 0.90 0.90 0.96
Total Trucks, % 1.00 1.00 1.00 1.00
Heavy Vehicle Adjustment Factor (fHV) 0.990 0.990 0.990 0.990
Flow Rate (vi), pc/h 847 192 125 598
Weaving Flow Rate (vw), pc/h 790 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 972 Density-Based Capacity (cIWL), pc/h/ln 1663
Total Flow Rate (v), pc/h 1762 Demand Flow-Based Capacity (cIW), pc/h 5357
Volume Ratio (VR) 0.448 Weaving Segment Capacity (cW), veh/h 3293
Minimum Lane Change Rate (LCMIN), lc/h 790 Adjusted Weaving Area Capacity, pc/h 3326
Maximum Weaving Length (LMAX), ft 7225 Volume-to-Capacity Ratio (v/c) 0.53

Speed and Density
Non-Weaving Vehicle Index (INW) 6 Average Weaving Speed (SW), mi/h 33.0
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 35.1
Weaving Lane Change Rate (LCW), lc/h 790 Average Speed (S), mi/h 34.1
Weaving Lane Change Rate (LCAll), lc/h 790 Density (D), pc/mi/ln 25.8
Weaving Intensity Factor (W) 0.668 Level of Service (LOS) C
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HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2021 Existing 

Weekday Evening 
Peak Hour-Rotary at 
I-95 NB Off-Ramp/
Lowell Street

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 813 288 186 681
Peak Hour Factor (PHF) 0.92 0.88 0.88 0.92
Total Trucks, % 0.00 0.00 0.00 0.00
Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000
Flow Rate (vi), pc/h 884 327 211 740
Weaving Flow Rate (vw), pc/h 1067 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 1095 Density-Based Capacity (cIWL), pc/h/ln 1622
Total Flow Rate (v), pc/h 2162 Demand Flow-Based Capacity (cIW), pc/h 4858
Volume Ratio (VR) 0.494 Weaving Segment Capacity (cW), veh/h 3244
Minimum Lane Change Rate (LCMIN), lc/h 1067 Adjusted Weaving Area Capacity, pc/h 3244
Maximum Weaving Length (LMAX), ft 7756 Volume-to-Capacity Ratio (v/c) 0.67

Speed and Density
Non-Weaving Vehicle Index (INW) 7 Average Weaving Speed (SW), mi/h 31.2
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 32.1
Weaving Lane Change Rate (LCW), lc/h 1067 Average Speed (S), mi/h 31.6
Weaving Lane Change Rate (LCAll), lc/h 1067 Density (D), pc/mi/ln 34.2
Weaving Intensity Factor (W) 0.847 Level of Service (LOS) D
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HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 No-Build 

Weekday Morning 
Peak Hour-Rotary at 
I-95 NB Off-Ramp/
Lowell Street

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 863 183 119 646
Peak Hour Factor (PHF) 0.96 0.90 0.90 0.96
Total Trucks, % 1.00 1.00 1.00 1.00
Heavy Vehicle Adjustment Factor (fHV) 0.990 0.990 0.990 0.990
Flow Rate (vi), pc/h 908 205 134 680
Weaving Flow Rate (vw), pc/h 885 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 1042 Density-Based Capacity (cIWL), pc/h/ln 1653
Total Flow Rate (v), pc/h 1927 Demand Flow-Based Capacity (cIW), pc/h 5229
Volume Ratio (VR) 0.459 Weaving Segment Capacity (cW), veh/h 3273
Minimum Lane Change Rate (LCMIN), lc/h 885 Adjusted Weaving Area Capacity, pc/h 3306
Maximum Weaving Length (LMAX), ft 7351 Volume-to-Capacity Ratio (v/c) 0.58

Speed and Density
Non-Weaving Vehicle Index (INW) 7 Average Weaving Speed (SW), mi/h 32.3
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 34.0
Weaving Lane Change Rate (LCW), lc/h 885 Average Speed (S), mi/h 33.2
Weaving Lane Change Rate (LCAll), lc/h 885 Density (D), pc/mi/ln 29.0
Weaving Intensity Factor (W) 0.731 Level of Service (LOS) D
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HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 No-Build 

Weekday Evening 
Peak Hour-Rotary at 
I-95 NB Off-Ramp/
Lowell Street

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 872 309 199 737
Peak Hour Factor (PHF) 0.92 0.88 0.88 0.92
Total Trucks, % 0.00 0.00 0.00 0.00
Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000
Flow Rate (vi), pc/h 948 351 226 801
Weaving Flow Rate (vw), pc/h 1152 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 1174 Density-Based Capacity (cIWL), pc/h/ln 1621
Total Flow Rate (v), pc/h 2326 Demand Flow-Based Capacity (cIW), pc/h 4848
Volume Ratio (VR) 0.495 Weaving Segment Capacity (cW), veh/h 3242
Minimum Lane Change Rate (LCMIN), lc/h 1152 Adjusted Weaving Area Capacity, pc/h 3242
Maximum Weaving Length (LMAX), ft 7768 Volume-to-Capacity Ratio (v/c) 0.72

Speed and Density
Non-Weaving Vehicle Index (INW) 8 Average Weaving Speed (SW), mi/h 30.8
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 31.1
Weaving Lane Change Rate (LCW), lc/h 1152 Average Speed (S), mi/h 31.0
Weaving Lane Change Rate (LCAll), lc/h 1152 Density (D), pc/mi/ln 37.5
Weaving Intensity Factor (W) 0.900 Level of Service (LOS) E

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 13:59:53



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 Build Weekday 

Morning Peak Hour-
Rotary at I-95 NB Off-
Ramp/Lowell Street

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 863 183 119 622
Peak Hour Factor (PHF) 0.96 0.90 0.90 0.96
Total Trucks, % 1.00 1.00 1.00 1.00
Heavy Vehicle Adjustment Factor (fHV) 0.990 0.990 0.990 0.990
Flow Rate (vi), pc/h 908 205 134 654
Weaving Flow Rate (vw), pc/h 859 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 1042 Density-Based Capacity (cIWL), pc/h/ln 1659
Total Flow Rate (v), pc/h 1901 Demand Flow-Based Capacity (cIW), pc/h 5310
Volume Ratio (VR) 0.452 Weaving Segment Capacity (cW), veh/h 3285
Minimum Lane Change Rate (LCMIN), lc/h 859 Adjusted Weaving Area Capacity, pc/h 3318
Maximum Weaving Length (LMAX), ft 7271 Volume-to-Capacity Ratio (v/c) 0.57

Speed and Density
Non-Weaving Vehicle Index (INW) 7 Average Weaving Speed (SW), mi/h 32.5
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 34.3
Weaving Lane Change Rate (LCW), lc/h 859 Average Speed (S), mi/h 33.5
Weaving Lane Change Rate (LCAll), lc/h 859 Density (D), pc/mi/ln 28.4
Weaving Intensity Factor (W) 0.714 Level of Service (LOS) D

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 14:49:00
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HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 Build Weekday 

Evening Peak Hour-
Rotary at I-95 NB Off-
Ramp/Lowell Street

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 872 309 199 764
Peak Hour Factor (PHF) 0.92 0.88 0.88 0.92
Total Trucks, % 0.00 0.00 0.00 0.00
Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 1.000 1.000
Flow Rate (vi), pc/h 948 351 226 830
Weaving Flow Rate (vw), pc/h 1181 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 1174 Density-Based Capacity (cIWL), pc/h/ln 1616
Total Flow Rate (v), pc/h 2355 Demand Flow-Based Capacity (cIW), pc/h 4790
Volume Ratio (VR) 0.501 Weaving Segment Capacity (cW), veh/h 3232
Minimum Lane Change Rate (LCMIN), lc/h 1181 Adjusted Weaving Area Capacity, pc/h 3232
Maximum Weaving Length (LMAX), ft 7838 Volume-to-Capacity Ratio (v/c) 0.73

Speed and Density
Non-Weaving Vehicle Index (INW) 8 Average Weaving Speed (SW), mi/h 30.6
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 30.8
Weaving Lane Change Rate (LCW), lc/h 1181 Average Speed (S), mi/h 30.7
Weaving Lane Change Rate (LCAll), lc/h 1181 Density (D), pc/mi/ln 38.4
Weaving Intensity Factor (W) 0.917 Level of Service (LOS) E

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 14:50:33
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Rotary at I-95 Northbound Off-Ramp / Lowell Street 



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2021 Existing 

Weekday Morning 
Peak Hour-Rotary at 
Lowell Street/I-95 NB 
On-Ramp

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 259 483 108 729
Peak Hour Factor (PHF) 0.96 0.93 0.93 0.96
Total Trucks, % 2.00 3.00 2.00 3.00
Heavy Vehicle Adjustment Factor (fHV) 0.980 0.971 0.980 0.971
Flow Rate (vi), pc/h 275 535 118 782
Weaving Flow Rate (vw), pc/h 1317 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 393 Density-Based Capacity (cIWL), pc/h/ln 1362
Total Flow Rate (v), pc/h 1710 Demand Flow-Based Capacity (cIW), pc/h 3117
Volume Ratio (VR) 0.770 Weaving Segment Capacity (cW), veh/h 2651
Minimum Lane Change Rate (LCMIN), lc/h 1317 Adjusted Weaving Area Capacity, pc/h 2724
Maximum Weaving Length (LMAX), ft 11149 Volume-to-Capacity Ratio (v/c) 0.63

Speed and Density
Non-Weaving Vehicle Index (INW) 3 Average Weaving Speed (SW), mi/h 30.0
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 31.4
Weaving Lane Change Rate (LCW), lc/h 1317 Average Speed (S), mi/h 30.3
Weaving Lane Change Rate (LCAll), lc/h 1317 Density (D), pc/mi/ln 28.2
Weaving Intensity Factor (W) 1.000 Level of Service (LOS) D

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 14:53:10



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2021 Existing 

Weekday Evening 
Peak Hour-Rotary at 
Lowell Street/I-95 NB 
On-Ramp

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 515 544 83 515
Peak Hour Factor (PHF) 0.87 0.97 0.87 0.97
Total Trucks, % 0.00 0.00 1.00 1.00
Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 0.990 0.990
Flow Rate (vi), pc/h 592 561 96 536
Weaving Flow Rate (vw), pc/h 1097 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 688 Density-Based Capacity (cIWL), pc/h/ln 1511
Total Flow Rate (v), pc/h 1785 Demand Flow-Based Capacity (cIW), pc/h 3902
Volume Ratio (VR) 0.615 Weaving Segment Capacity (cW), veh/h 3011
Minimum Lane Change Rate (LCMIN), lc/h 1097 Adjusted Weaving Area Capacity, pc/h 3022
Maximum Weaving Length (LMAX), ft 9201 Volume-to-Capacity Ratio (v/c) 0.59

Speed and Density
Non-Weaving Vehicle Index (INW) 5 Average Weaving Speed (SW), mi/h 31.1
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 32.8
Weaving Lane Change Rate (LCW), lc/h 1097 Average Speed (S), mi/h 31.7
Weaving Lane Change Rate (LCAll), lc/h 1097 Density (D), pc/mi/ln 28.2
Weaving Intensity Factor (W) 0.866 Level of Service (LOS) D

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 14:53:58



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 No-Build 

Weekday Morning 
Peak Hour-Rotary at 
Lowell Street/I-95 NB 
On-Ramp

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 278 518 122 782
Peak Hour Factor (PHF) 0.96 0.93 0.93 0.96
Total Trucks, % 2.00 3.00 2.00 3.00
Heavy Vehicle Adjustment Factor (fHV) 0.980 0.971 0.980 0.971
Flow Rate (vi), pc/h 295 574 134 839
Weaving Flow Rate (vw), pc/h 1413 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 429 Density-Based Capacity (cIWL), pc/h/ln 1365
Total Flow Rate (v), pc/h 1842 Demand Flow-Based Capacity (cIW), pc/h 3129
Volume Ratio (VR) 0.767 Weaving Segment Capacity (cW), veh/h 2657
Minimum Lane Change Rate (LCMIN), lc/h 1413 Adjusted Weaving Area Capacity, pc/h 2730
Maximum Weaving Length (LMAX), ft 11110 Volume-to-Capacity Ratio (v/c) 0.67

Speed and Density
Non-Weaving Vehicle Index (INW) 3 Average Weaving Speed (SW), mi/h 29.6
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 30.4
Weaving Lane Change Rate (LCW), lc/h 1413 Average Speed (S), mi/h 29.8
Weaving Lane Change Rate (LCAll), lc/h 1413 Density (D), pc/mi/ln 30.9
Weaving Intensity Factor (W) 1.057 Level of Service (LOS) D

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 14:58:53



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 No-Build 

Weekday Evening 
Peak Hour-Rotary at 
Lowell Street/I-95 NB 
On-Ramp

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 552 583 126 639
Peak Hour Factor (PHF) 0.87 0.97 0.87 0.97
Total Trucks, % 0.00 0.00 1.00 1.00
Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 0.990 0.990
Flow Rate (vi), pc/h 634 601 146 665
Weaving Flow Rate (vw), pc/h 1266 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 780 Density-Based Capacity (cIWL), pc/h/ln 1508
Total Flow Rate (v), pc/h 2046 Demand Flow-Based Capacity (cIW), pc/h 3877
Volume Ratio (VR) 0.619 Weaving Segment Capacity (cW), veh/h 3004
Minimum Lane Change Rate (LCMIN), lc/h 1266 Adjusted Weaving Area Capacity, pc/h 3016
Maximum Weaving Length (LMAX), ft 9250 Volume-to-Capacity Ratio (v/c) 0.68

Speed and Density
Non-Weaving Vehicle Index (INW) 5 Average Weaving Speed (SW), mi/h 30.2
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 31.0
Weaving Lane Change Rate (LCW), lc/h 1266 Average Speed (S), mi/h 30.5
Weaving Lane Change Rate (LCAll), lc/h 1266 Density (D), pc/mi/ln 33.5
Weaving Intensity Factor (W) 0.969 Level of Service (LOS) D

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 14:58:12



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 Build Weekday 

Morning Peak Hour-
Rotary at Lowell 
Street/I-95 NB On-
Ramp

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 278 518 150 782
Peak Hour Factor (PHF) 0.96 0.93 0.93 0.96
Total Trucks, % 2.00 3.00 2.00 3.00
Heavy Vehicle Adjustment Factor (fHV) 0.980 0.971 0.980 0.971
Flow Rate (vi), pc/h 295 574 165 839
Weaving Flow Rate (vw), pc/h 1413 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 460 Density-Based Capacity (cIWL), pc/h/ln 1378
Total Flow Rate (v), pc/h 1873 Demand Flow-Based Capacity (cIW), pc/h 3183
Volume Ratio (VR) 0.754 Weaving Segment Capacity (cW), veh/h 2682
Minimum Lane Change Rate (LCMIN), lc/h 1413 Adjusted Weaving Area Capacity, pc/h 2756
Maximum Weaving Length (LMAX), ft 10943 Volume-to-Capacity Ratio (v/c) 0.68

Speed and Density
Non-Weaving Vehicle Index (INW) 3 Average Weaving Speed (SW), mi/h 29.6
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 30.3
Weaving Lane Change Rate (LCW), lc/h 1413 Average Speed (S), mi/h 29.8
Weaving Lane Change Rate (LCAll), lc/h 1413 Density (D), pc/mi/ln 31.4
Weaving Intensity Factor (W) 1.057 Level of Service (LOS) D

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 15:02:45



HCS7 Freeway Weaving Report
Project Information
Analyst RE Date 9/1/2020
Agency VAI Analysis Year 2021

Jurisdiction Time Period Analyzed
Project Description 2028 Build Weekday 

Evening Peak Hour-
Rotary at Lowell 
Street/I-95 NB On-
Ramp

Unit United States 
Customary

Geometric Data
Number of Lanes (N), ln 2 Segment Type Freeway
Segment Length (Ls), ft 200 Number of Maneuver Lanes (NWL), ln 2
Weaving Configuration One-Sided Ramp-to-Freeway Lane Changes (LCRF), lc 1
Terrain Type Level Freeway-to-Ramp Lane Changes (LCFR), lc 1
Percent Grade, % - Ramp-to-Ramp Lane Changes (LCRR), lc 0
Interchange Density (ID), int/mi 0.33 Cross Weaving Managed Lane No

Adjustment Factors
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity
FF RF RR FR

Demand Volume (Vi), veh/h 552 583 111 639
Peak Hour Factor (PHF) 0.87 0.97 0.87 0.97
Total Trucks, % 0.00 0.00 1.00 1.00
Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000 0.990 0.990
Flow Rate (vi), pc/h 634 601 129 665
Weaving Flow Rate (vw), pc/h 1266 Freeway Max Capacity (cIFL), pc/h/ln 2200
Non-Weaving Flow Rate (vNW), pc/h 763 Density-Based Capacity (cIWL), pc/h/ln 1503
Total Flow Rate (v), pc/h 2029 Demand Flow-Based Capacity (cIW), pc/h 3846
Volume Ratio (VR) 0.624 Weaving Segment Capacity (cW), veh/h 2994
Minimum Lane Change Rate (LCMIN), lc/h 1266 Adjusted Weaving Area Capacity, pc/h 3006
Maximum Weaving Length (LMAX), ft 9311 Volume-to-Capacity Ratio (v/c) 0.67

Speed and Density
Non-Weaving Vehicle Index (INW) 5 Average Weaving Speed (SW), mi/h 30.2
Non-Weaving Lane Change Rate (LCNW), lc/h 0 Average Non-Weaving Speed (SNW), mi/h 31.0
Weaving Lane Change Rate (LCW), lc/h 1266 Average Speed (S), mi/h 30.5
Weaving Lane Change Rate (LCAll), lc/h 1266 Density (D), pc/mi/ln 33.3
Weaving Intensity Factor (W) 0.969 Level of Service (LOS) D

Copyright © 2021 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.8.5 Generated: 02/11/2021 15:04:02
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ALAN Engineering, L.L.C.

62 FOUNDRY, L.L.C.
5 ROBERTSON WAY
WOBURN, MA 01801

M.S.R.D. BOOK 71132, PAGE 336
M.S.R.D. BOOK 71505, PAGE 261

DEED REFERENCES

APPLICANT

ASSESSORS REFERENCE
MAP 13, BLOCK 030, LOT 104A+
MAP 13, BLOCK 031, LOT 104G

1. Boundary and Topographic are based on a field survey performed in May
2019. Elevations are based on NAVD 1988.

2. The subject parcel is located in Industrial (I) zoning district.
3. The site is currently served by municipal sewer and water, natural gas, and

overhead electric and telecommunications services.
4. Locations of existing utilities are based on locations of surface features and

available record information. The contractor is required to contact DigSafe and
the Wakefield Public Works Department to have underground utilities marked
in the field prior to performing any excavation activities.

5. The proposed development is a mid-rise apartment building in accordance with
section 190-32 of the Wakefield Zoning Bylaws.

6. The subject property is not located within a Zone A special flood hazard area,
based on FEMA flood insurance rate map 25017C0427E, effective date June
4, 2010.

GENERAL NOTES

LOCUS  PLAN
1" = 100'

1 -- TITLE SHEET
2 -- EXISTING CONDITIONS PLAN
3 -- SITE LAYOUT PLAN - GROUND FLOOR
4 -- SITE LAYOUT PLAN - SECOND FLOOR
5 -- SITE GRADING AND UTILITIES PLAN
6 -- CONSTRUCTION DETAILS

SHEET INDEX

Project No. 1182
Drawing No. 1773

COPYRIGHT © 2021

RECORD OWNERS

110 WINN STREET, SUITE 209
WOBURN, MA 01801

(781) 287-9789
alan.eng@verizon.net

LOCUS

OCTOBER 7, 2020
REV: MARCH 18.2021

62 FOUNDRY, L.L.C.
5 ROBERTSON WAY
WOBURN, MA 01801

PROPOSED  SITE  PLAN
FOUNDRY  PLACE

62-76  FOUNDRY  STREET
WAKEFIELD,  MASSACHUSETTS
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SCALE IN FEET
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PLAN REFERENCES
1. M.S.R.D. Plan 720 of 1939
2. M.S.R.D. Plan 221 of 1944
3. M.S.R.D. Plan 902 of 1945

RECORD OWNER

DEED REFERENCES

ASSESSORS PARCELS

1. Boundary and topography is the result of a field
survey performed in March 2019.

2. Elevations shown are based on N.A.V.D. 1988.

3. Existing utilities are based on the locations of
surface structures. Additional underground utilities
may be present.

4. According to FEMA Flood Insurance Rate Map
25017C0427E, effective date June 4, 2010, the
subject property is not located within a Zone A
Special Flood Hazard Area.

5. The subject property is located in the Industrial (I)
Zoning District.

Minimum Area: 20,000 s.f.
Minimum Frontage: 80'
Minimum Lot Width: 80'
Yard Setbacks: Front: 15'

Side: 20'
Rear: 20'

Maximum Building Height: 60'

1. M.S.R.D. Book 71132 Page 336
2. M.S.R.D. Book 71505 Page 261
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1. Boundary and topography is the result of a field
survey performed in March 2019.

2. Elevations shown are based on N.A.V.D. 1988.

3. Existing utilities are based on the locations of
surface structures. Additional underground utilities
may be present.

4. According to FEMA Flood Insurance Rate Map
25017C0427E, effective date June 4, 2010, the
subject property is not located within a Zone A
Special Flood Hazard Area.

5. The subject property is located in the Industrial (I)
Zoning District.

MA STATE PLANE COORDINATES

SITE LAYOUT PLAN
GROUND FLOOR

FOUNDRY PLACE
62-76 FOUNDRY STREET

WAKEFIELD, MA

QTY

GARAGE / COVERED 57

EXTERIOR

PARKING SUMMARY

TOTAL

ZONING SUMMARY

AREA 20,000 S.F. 45,996 S.F.

FRONTAGE 80 FT. 249.61 FT.

FRONT YARD SETBACK 15 FT. 6.5 FT.

SIDE YARD SETBACK 10.0 FT.

REAR YARD SETBACK 46.1 FT.

UNIT DENSITY N/A 58 UNITS

BUILDING COVERAGE 50% (22,998 S.F.) 47.5% (21,858 S.F.)

CATEGORY

INDUSTRIAL (I) - MID RISE APARTMENTS

OPEN AREA 20% (9,199 S.F.) 15.4% (7,100 S.F.)

BUILDING HEIGHT 60 FT. 64.7 FT.

PARKING REQUIREMENTS
REQUIRED

RESIDENTIAL 1.5 PER UNIT (87)

RETAIL 1 PER 250 S.F. OF GFA

TOTAL

USE CATEGORY

20 FT.

20 FT.

DESCRIPTION

35

92
LOT WIDTH 80 FT. 249.61 FT.

4,000 S.F.

180 FT.

30 FT or BLDG HEIGHT

1 PER 750 S.F. (61 UNITS)

35% (16,097 S.F.)

30% (13,799 S.F.)

50 FT. - 5 STORIES

30 FT or BLDG HEIGHT

30 FT or BLDG HEIGHT

180 FT.

MID RISE APARTMENT
COMPLEX (190-32)INDUSTRIAL USE PROPOSED 

FLOOR AREA RATIO (FAR) 2.02 (93,072 S.F.)1.5 (68,994 S.F.) N/A
QTY

1 BEDROOM

UNIT SUMMARY

TOTAL

DESCRIPTION

18

40

58

2 BEDROOM
48

.1
'

PROPOSED
87

5

92

ZONING COMPARISON
EXISTING PROPOSED

LOT AREA 45,996 S.F. 45,996 S.F.

FRONT YARD SETBACK 4.7 FT 6.5 FT.

SIDE YARD SETBACK 0.0 FT. 10.0 FT.

REAR YARD SETBACK 27.3 FT. 46.1 FT.

BUILDING COVERAGE 34.2% (15,728 S.F.)

CATEGORY

OPEN AREA 8.6% (3,933 S.F.)

47.5% (21,858 S.F.)

15.4% (7,100 S.F.)

92

RESTAURANT 1 PER 3 EMPLOYEES +
1 PER 4 SEATS +
1 PER 100 S.F OF
FUNCTION AREA

PREPARED FOR:
62 FOUNDRY LLC

5 ROBERTSON WAY
WOBURN, MA 01801

REVISIONSBY DATE
TOWN COMMENTSMAS 3/18/2021

60'40'20'

SCALE IN FEET
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PLAN REFERENCES
1. M.S.R.D. Plan 720 of 1939
2. M.S.R.D. Plan 221 of 1944
3. M.S.R.D. Plan 902 of 1945

RECORD OWNER

DEED REFERENCES

ASSESSORS PARCELS

1. M.S.R.D. Book 71132 Page 336
2. M.S.R.D. Book 71505 Page 261
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GENERAL NOTES
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1. Boundary and topography is the result of a field
survey performed in March 2019.

2. Elevations shown are based on N.A.V.D. 1988.

3. Existing utilities are based on the locations of
surface structures. Additional underground utilities
may be present.

4. According to FEMA Flood Insurance Rate Map
25017C0427E, effective date June 4, 2010, the
subject property is not located within a Zone A
Special Flood Hazard Area.

5. The subject property is located in the Industrial (I)
Zoning District.
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GENERAL NOTES

COPYRIGHT © 2020

1. Boundary and topography is the result of a field
survey performed in March 2019.

2. Elevations shown are based on N.A.V.D. 1988.

3. Existing utilities are based on the locations of
surface structures. Additional underground utilities
may be present.

4. According to FEMA Flood Insurance Rate Map
25017C0427E, effective date June 4, 2010, the
subject property is not located within a Zone A
Special Flood Hazard Area.

5. The subject property is located in the Industrial (I)
Zoning District.

MA STATE PLANE COORDINATES

REFUSAL
ENCOUNTERED

DEPTH TO
ROOTS

DEEP OBSERVATION HOLE AE-2

DEPTH TO
E.S.H.W.T.

 E.S.H.W.T.
ELEVATION

SEEPAGE
OBSERVED

STANDING
WATER

DEPTH TO
MOTTLES

90.4
10/24/2019

SURFACE ELEVATTION:
DATE: SOIL EVALUATOR: MARK SLEGER, P.E.
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GENERAL NOTES

COPYRIGHT © 2020

NOT TO SCALE
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FOR GRADE ADJUSTMENT
PROVIDE A MINIMUM OF 2
COURSES BELOW THE
FRAME

RISER SECTIONS
HEIGHTS VARY

1' TO 4'
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CEMENT
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HANDICAP RAMP DETAIL
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VERTICAL
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2% MIN SLOPE

TYPICAL SEWER SERVICE DETAIL
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45° BEND
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NEW SEWER
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PIPE BEDDING
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12" GRAVEL BASE

LEDGE

12"6"
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12"

6"

NOT TO SCALE

EARTH

NOT TO SCALE
PRECAST CONCRETE OIL / WATER SEPARATOR

6" INLET
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FRAME & COVER
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MEMORANDUM 
 

TO: Lt. Joseph Anderson 
Wakefield TAC 
Wakefield Town Hall 
1 Lafayette Street 
Wakefield, MA  01880 
 
 

FROM: 
 

Scott W. Thornton, P.E. and 
Rana Eslamifard 
Vanasse & Associates, Inc. 
35 New England Business Center Drive 
Suite 140 
Andover, MA  01810-1066 
(978) 474-8800 

 
DATE: 

 
May 14, 2021 

 
RE: 

 
8813 

 
SUBJECT: 

 
Responses to Traffic Advisory Committee Comments – 44-48 Crescent Street 
Wakefield, Massachusetts 
 

 
Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Statement (TIS) in order to 
determine the potential impacts on the transportation infrastructure associated with a proposed multifamily 
residential building to be located off of Crescent Street in Wakefield, Massachusetts (hereafter referred to 
as the “Project”). This memo updates previously prepared TIS information dated February 8, 2021 
(“February TIS”) to support the Project, including an assessment of the trip-generation and traffic 
operations impacted by the Project.  In addition, this memo incorporates additional recommendations and 
provides additional information requested by VHB as consultant to the Wakefield Traffic Advisory 
Committee (TAC) in their TIS review memo dated March 8, 2021.  
 
 
REVISED PROJECT DESCRIPTION 
 
The Project entails construction of a multifamily residential building to be located at 44-48 Crescent Street 
in Wakefield, Massachusetts.  The Project was initially proposed at 56 units, but as requested by the TAC, 
the Project has been revised to 45 units, so as to provide a parking supply that meets zoning requirements. 
On-site parking will be provided for 70 vehicles including 3 handicapped accessible spaces.   
 
 
TRAFFIC VOLUMES 
 
An appendix is attached that identifies the intersection traffic counts, trip generation, calculations, crash 
data, and traffic analysis worksheets prepared to generate the results shown in this memorandum. 
 
 
MODIFIED PROJECT-GENERATED TRAFFIC1 
 
As requested by the TAC, the Project now entails the construction of 45 multifamily residential units.  In 
order to develop the traffic characteristics of the Project, trip-generation statistics published by ITE for 
similar land uses as those proposed were used.  ITE Land Use Code (LUC) 221, Multifamily Housing (Mid-
Rise) was used to establish the base traffic characteristics of the Project.  A summary of the modified 
vehicle-trip generation for the Project along with the previous development trips and the resulting reduction 
in trip generation is provided in Table 1. 
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Table 1 
TRIP-GENERATION SUMMARY 

 

 
Time Period/Direction 

 
Currently 
Proposal 

Vehicle Tripsa 

 
Previous 
Proposal 

Vehicle Tripsb 

 
Reduction 

Vehicle Trips 
 
Average Weekday: 
 Entering 
 Exiting 
 Total 

 
 

122 
122 
244 

 
 

152 
152 
304 

 
 

-30 
-30 
-60 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

4 
12 
16 

 
 

5 
14 
19 

 
 

-1 
-2 
-3 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

13 
  8 
21 

 
 

15 
10 
25 

 
 

-2 
-2 
-4 

aBased on ITE LUC 221, Multifamily Housing (Mid-Rise), 45 units. 
bBased on ITE LUC 221, Multifamily Housing (Mid-Rise), 56 units. 
 
 

TRAFFIC OPERATIONS ANALYSIS 
 
Level-of-service and vehicle queue analyses were conducted for 2021 Existing, 2028 No-Build, and 2028 
Build conditions for the intersections within the study area based on the revised program.  The results of 
the intersection capacity and vehicle queue analyses are summarized in Table 2 and Table 3, with the 
detailed analysis results presented in the Appendix.  The following is a summary of the level of service and 
delay analyses for the intersections within the study area: 
 
Water Street at Crescent Street 
 
Before and after the Project, all the movements at this signalized intersection were shown to operate at LOS 
C or better during the weekday morning and evening peak hours with negligible increases in overall delay 
and vehicle queuing. 
 
Crescent Street at Crescent Hill 
 
Before and after the Project, all movements at this unsignalized intersection were shown to operate at LOS 
B or better with no vehicle queuing expected to occur. 
 
Project Site Driveways 
 
All movements exiting the Project site driveways to Crescent Street and Crescent Hill were shown to 
operate at LOS B or better, with no vehicle queuing predicted to occur. 
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Table 2  
SIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 

 
  

2021 Existing 
 

2028 No-Build 
 

2028 Build 
Signalized Intersection/Peak Hour 

Critical Movement 
 

V/Ca 
 

Delayb 
 

LOSc 
Queued 

Ave/95th 
 

V/C 
 

Delay 
 

LOS 
Queue/ 

Ave/95th 
 

V/C 
 

Delay 
 

LOS 
Queue/ 

Ave/95th 
 
Water Street at Crescent Street 
 Weekday Morning: 
  Water Street EB LT/TH/RT 
  Water Street WB LT/TH/RT 
  Private Driveway NB LT/TH/RT 
  Crescent Street SB LT/TH/RT 
  Overall  
 Weekday Evening: 
  Water Street EB LT/TH/RT 

 Water Street WB LT/TH/RT 
  Private Driveway NB LT/TH/RT 
  Crescent Street SB LT/TH/RT 
  Overall  
 

 
 
 

0.51 
0.76 
0.02 
0.33 

-- 
 

0.70 
0.65 
0.05 
0.31 

-- 
 

 
 
 

12.9 
19.0 
21.2 
22.0 
17.2 

 
20.1 
18.6 
21.5 
24.9 
20.1 

 
 
 

B 
B 
C 
C 
B 
 

C 
B 
C 
C 
C 

 
 
 

4/12 
7/21 
0/0 
2/4 

-- 
 

5/16 
4/14 
0/1 
1/5 

-- 
 

 
 
 

0.53 
0.78 
0.02 
0.37 

-- 
 

0.73 
0.67 
0.06 
0.34 

-- 
 

 
 
 

12.9 
19.6 
22.2 
23.9 
17.7 

 
20.6 
18.8 
22.1 
26.1 
20.6 

 
 
 

B 
B 
C 
C 
B 
 

C 
B 
C 
C 
C 

 
 
 

4/13 
8/26 
0/0 
2/5 

-- 
 

6/18 
5/15 
0/1 
1/6 

-- 
 

 
 
 

0.53 
0.78 
0.02 
0.39 

-- 
 

0.73 
0.67 
0.06 
0.35 

-- 
 

 
 
 

12.9 
19.7 
22.2 
24.1 
17.8 

 
20.8 
18.7 
22.1 
26.3 
20.7 

 
 
 

B 
B 
C 
C 
B 
 

C 
B 
C 
C 
C 

 
 
 

4/13 
8/26 
0/0 
2/5 

-- 
 

6/18 
5/15 
0/1 
1/6 

-- 
 

aVolume-to-capacity ratio  
bDelay in seconds per vehicle. 
cLevel of service. 
dQueue length, in vehicle. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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Table 3 
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY 
 

 
 

2021 Existing 
 

2028 No-Build 
 

2028 Build 

Unsignalized Intersection/Peak Hour/ 
Critical Movement 

 
Demanda 

 
Delayb 

 
LOSc 

Queued 
95th 

 
Demand 

 
Delay 

 
LOS 

Queue 
95th 

 
Demand 

 
Delay 

 
LOS 

Queue 
95th 

 
Crescent Street at Crescent Hill: 
 Weekday Morning: 
  Crescent Hill WB LT 
  Crescent Street SB LT 
 Weekday Evening: 
  Crescent Hill WB LT 
  Crescent Street SB LT 

 
 
 

6 
1 
 

3 
2 

 
 
 

10.0 
7.6 

 
9.8 
7.5 

 
 
 

B 
A 
 

A 
A 

 
 
 

0 
0 
 

0 
0 

 
 
 

6 
1 
 

3 
2 

 
 
 

10.1 
7.6 

 
9.9 
7.5 

 
 
 

B 
A 
 

A 
A 

 
 
 

0 
0 
 

0 
0 

 
 
 

7 
2 
 

4 
6 

 
 
 

9.9e 
7.6 

 
9.8e 
7.5 

 
 
 

A 
A 
 

A 
A 

 
 
 

0 
0 
 

0 
0 

 
 
Crescent Hill at the Project Site Driveway: 
 Weekday Morning: 
  Site Driveway NB LT 
 Weekday Evening: 
  Site Driveway NB LT 

 
 
 
 

-- 
 

-- 

 
 
 
 

-- 
 

-- 

 
 
 
 

-- 
 

-- 

 
 
 
 

-- 
 

-- 

 
 
 
 

-- 
 

-- 

 
 
 
 

-- 
 

-- 

 
 
 
 

-- 
 

-- 

 
 
 
 

-- 
 

-- 

 
 
 
 

4 
 

3 

 
 
 
 

10.1 
 

8.6 

 
 
 
 

B 
 

A 

 
 
 
 

0 
 

0 
 
 
Crescent Street at the Project Site Driveway: 
 Weekday Morning: 

 Site Driveway WB LT 
 Weekday Evening: 
  Site Driveway WB LT  

 
 
 
 

-- 
 

-- 
 

 
 
 

- 
- 
 

-- 
 

 
 
 
 

-- 
 

-- 
 

 
 
 
 

-- 
 

-- 
 

 
 
 
 

-- 
 

-- 
 

 
 
 
 

-- 
 

-- 
 

 
 
 
 

-- 
 

-- 
 

 
 
 
 

-- 
 

-- 
 

 
 
 
 

5 
 

4 
 

 
 
 
 

8.6 
 

10.1 
 

 
 
 
 

A 
 

B 
 

 
 
 
 

0 
 

0 
 

aDemand in vehicles per hour. 
bAverage control delay per vehicle (in seconds). 
cLevel of service. 
dQueue length in vehicle. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements 
eRudction in delay as a result of  right-turn volumes added to this approach.
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SITE ACCESS 
 
A delivery vehicle driveway accessed from Crescent Hill will be incorporated into the site design. This 
driveway is intended to be used for mail, Amazon, UPS, etc. during the day. Delivery vehicles will not be 
permitted to park in front of the Project either on Crescent Street or Crescent Hill. This delivery vehicle 
driveway is shown on the attached site plan exhibit.  
 
 
PARKING 
 
The Project has decreased the number of units from the initial submittal but has unchanged the number of 
parking spaces. Accordingly, the Project is now providing 70 spaces for 45 units, which meets Town of 
Wakefield zoning requirements. The breakdown of the unit count and parking spaces is provided below in 
Table 4. 
 

Table 4 
PROJECT PARKING SUPPLY 

 

Unit Type Number Parking Rate Resulting Parking Total 
 
2-bedroom 
 
3-bedroom 
 

 
40 units 

 
5 units 

 
1.5 spaces/unit 

 
2.0 spaces/unit 

 
60 spaces 

 
10 spaces 

Project Parking Supply Required under Zoning:
 

70 spaces 

Project Parking Supply Provided:
 

70 spaces 
  

 
As shown in Table 4, the Project is now compliant with zoning requirements for the Town. While the 
Project is less than ½ mile from the Wakefield Commuter Rail station and other public transit services that 
would likely result in less reliance on personal vehicles, the Applicant has provided more parking supply 
to address the Town’s concerns.  
 
 
SAFETY 
 
As requested by the TAC and referenced in the VHB memo, the crash history was expanded to include the 
intersections of Crescent Street at Lincoln Street, Crescent Street at Princess Street, and Crescent Street at 
Otis Street and Centre Street in addition to the Water Street at Crescent Street and Crescent Street at 
Crescent Hill intersections.  Motor vehicle crash information from the MassDOT Highway Division Safety 
Management/Traffic Operations Unit for the most recent five-year period available (2014 through 2018, 
inclusive) in order to examine motor vehicle crash trends occurring within the study area. In addition to 
MassDOT crash data, the Wakefield Police Department (WPD) was contacted in order to obtain actual 
crash reports.  However, these crash reports were not available from the WPD for these incidents; therefore, 
the MassDOT data was used for the analysis. 
 
The data is summarized by intersection, type, severity, roadway and weather conditions, and day of 
occurrence, and presented in Table 5. 
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Table 5 
MOTOR VEHICLE CRASH DATA SUMMARYa 
 

  
Water Street at 
Crescent Street 

Crescent Street at 
Crescent Hill 

 
Crescent Street at 

Lincoln Street 

 
Crescent Street at 

Princess Street 

Crescent Street at 
Otis Street and 
Centre Street 

 
Traffic Control Type:b 
 
Year: 
 2014 
 2015 
 2016 
 2017 
 2018 
 Total 

 
TS 

 
 

5 
3 
2 
2 

  3 
15 

 
U 

 
 

1 
1 
0 
0 
0 
2 

 
U 

 
 

0 
.0 
1 
2 
0 
3 

 
U 

 
 

1 
1 
0 
1 
0 
3 

 
U 

 
 

1 
0 
1 
5 
3 

10 
 
Average 
Crash Ratec 
MassDOT Crash Rate:d 
Significant?e 

 
3.00 
0.51 
0.73 

No 

 
0.40 
0.33 
0.57 

No 

 
0.60 

-- 
0.57 

No 

 
0.60 

-- 
0.57 

No 

 
2.0 

-- 
0.57 

No 
 
Type: 
 Angle 
 Rear-End 
 Head-On 
 Sideswipe 
 Single Vehicle Crash 

Crashes with Parked Vehicles 
 Unknown/Other 
 Total 

 
 

9 
4 
0 
1 
0 

  1 
 0 
15 

 
 

0 
1 
0 
0 
0 
1 
0 
2 

 
 

0 
1 
0 
0 
1 
1 
0 
3 

 
 

1 
1 
0 
0 
0 
1 
0 
3 

 
 

4 
0 
1 
1 
0 
3 
1 

10 
 
Conditions: 
 Clear 
 Cloudy 
 Rain 
 Snow/Ice 
 Not Reported/Other 
 Total 

 
 

9 
3 
3 
0 

  0 
15 

 
 

2 
0 
0 
0 
0 
2 

 
 

1 
1 
0 
1 
0 
3 

 
 

2 
1 
0 
0 
0 
3 

 
 

6 
2 
2 
0 
0 

10 
 
Lighting: 
 Daylight 
 Dawn/Dusk 
 Dark (Road Lit) 
 Dark (Road Unlit) 
 Total 

 
 

14 
0 
1 

  0 
15 

 
 

2 
0 
0 
0 
2 

 
 

2 
1 
0 
0 
3 

 
 

3 
0 
0 
0 
3 

 
 

9 
0 
1 
0 

10 
 
Day of Week: 
 Monday-Friday 
 Saturday 
 Sunday 
 Total 

 
 

12 
2 

  1 
15 

 
 

2 
0 
0 
2 

 
 

3 
0 
0 
3 

 
 

2 
1 
0 
3 

 
 

8 
1 
1 

10 
 
Severity: 
 Property Damage Only 
 Non-fatal Injury 

Unknown 
 Total 
 

 
 

11 
3 

  1 
15 

 
 

1 
0 
1 
2 

 
 

3 
0 
0 
3 

 
 

2 
0 
1 
3 

 
 

6 
1 
3 

10 

aSource:  MassDOT Safety Management/Traffic Operations Unit records, 2014 through 2018. 
bTraffic Control Type: U = unsignalized; TS = traffic signal. 
cCrash rate per million vehicles entering the intersection. 
dDistrict crash rate. 
eThe intersection crash rate is significant if greater than the MassDOT crash rate for District 4 shown. 

 
As can be seen in Table 5, all the above intersections were found to have averaged approximately 3 or fewer 



G:\8813 Wakefield, MA\Memo\TAC Response Memo 14May2021.docx 7 

reported motor vehicle crashes per year over the five-year review period, the majority of which occurred 
on a weekday, under clear weather conditions, during daylight, and involved angle or rear-end type 
collisions that resulted in property damage only.  
 
In the February TIS, the Crescent Street at Crescent Hill intersection was shown to have experienced five 
crashes over the 5-year review period. However, upon expanding the search as requested by the TAC, it 
was determined that three of the crashes attributed to the Crescent Street at Crescent Hill intersection 
actually occurred at Crescent Street at Lincoln Street. The data indicated that the Crescent Street at Crescent 
Hill intersection actually had only two reported motor vehicle crashes in the five-year review period and a 
motor vehicle crash rate of 0.33 which is below the MassDOT District 4 average crash rates for an 
unsignalized intersection. Detailed MassDOT crash rate worksheets are provided in the Appendix. 
 
It should be noted that one crash with a parked car on Crescent Street was observed at each intersection, 
while three crashes involving parked cars were observed at the intersection of Otis Street with Centre Street 
and Crescent Street. These crashes were all sideswipe-type crashes with no injuries involved and total seven 
crashes in five years which is an overall low number of crashes across five intersections.  
 
 
VEHICLE SPEEDS 
 
Existing vehicle travel speeds on Crescent Street were collected to determine the average and 85th percentile 
vehicle speeds and provide a better representation of traffic conditions than standard assumptions. Data was 
collected off-peak (when traffic speeds are typically higher) with 40 observations in each direction on 
Crescent Street. This data is summarized in Table 6. 
 
 

Table 6 
OBSERVED VEHICLE SPEEDS (IN MILES PER HOUR) 

 
 
 

Location/Direction 

 
Posted Speed 

Limit 

 
Average 
Speed 

 
85th Percentile 

Speeda 
 
Crescent Street, south of Crescent Hill: 
 Northbound  
 Southbound   
 

 
 

30 
30 

 
 

18 
21 

 
 

21 
23 

aThe 85th percentile speed is the speed at which 85 percent of the traffic is traveling at or below.  It is 
commonly used for setting speed limits on roadways. 

 
 
SIGHT DISTANCE EVALUATION2 
 
As requested by the TAC, sight distances were reviewed at the locations of the proposed driveways where 
they intersect with Crescent Street and Crescent Hill, and also at the intersection of Crescent Street at 
Crescent Hill. These distances were reviewed in accordance with MassDOT and American Association of 
State Highway and Transportation Officials (AASHTO)3 standards.  Stopping sight distance (SSD) is the 
minimum distance required for an approaching driver at a height of 3.5 feet to perceive and react 

 
2 Ibid 5. 
3A Policy on Geometric Design of Highway and Streets, 6th Edition; American Association of State Highway and Transportation 

Officials (AASHTO); 2018. 
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accordingly to a stationary object 2 feet tall in its path.  The values are based on a perception and reaction 
time of 2.5 seconds and braking distance required under wet, level pavements.  Intersection sight distance 
(ISD) is based on the time required to perceive, react, and complete the desired exiting maneuver from a 
driveway once the driver decides to execute the maneuver.  Values for exiting sight distance represent the 
time to: 1) turn left or right, in addition to accelerating to the operating speed of the roadway, without 
causing approaching vehicles to reduce speed by more than 10 miles per hour (mph), and 2) upon turning 
left, to clear the near half of the intersection without conflicting with the vehicles approaching from the left.  
Table 7 summarizes sight distance measurements at the site driveway locations.   
 
 

Table 7 
SIGHT DISTANCE MEASUREMENTS 

 

Location/Sight Distance 
Required Distances 

(Feet) 
Measured Distances 

(Feet) 
 
Crescent Hill at Site Driveway 
 Stopping Sight Distance: 
  Looking east to the driveway  
  Looking west to the driveway  
 Intersection Sight Distance: 
  Looking east from the driveway 
  Looking west from the driveway 
 

 
 
 

45a 
115c 

 
220c 

95a 

 
 
 

60b 
181d 

 
181 

60 

Crescent Street at Site Driveway 
 Stopping Sight Distance: 
  Looking north to the driveway  
  Looking south to the driveway  
 Intersection Sight Distance: 
  Looking north from the driveway 
  Looking south from the driveway 
 

 
 

115e 
132 

 
235e 

235 

 
 

135f 
486 

 
179/500+g 

135 

Crescent Street at Crescent Hill 
 Stopping Sight Distance: 
  Looking north to Crescent Hill  
  Looking south to Crescent Hill  
 Intersection Sight Distance: 
  Looking north from Crescent Hill 
  Looking south from Crescent Hill 
 

 
 

200 
200 

 
335h 

335 

 
 

331i 
500+ 

 
253j 

331 

aBased on a 10-mph speed associated with vehicles turning from Crescent Street into Crescent Hill.   
bMeasured from driveway to Crescent Street at Crescent Hill terminus.   
cBased on a 20-mph speed associated with vehicles traveling on Crescent Hill towards Crescent Street.   
dMeasured from driveway to Crescent Hill terminus.  
eBased on a 21-mph speed associated with vehicles traveling on Crescent Street in the vicinity of the driveway and 
+8% grade on Crescent Street.   

fMeasured from driveway to Water Street at Crescent Street terminus.  
gAvailable sight distance/sight distance with selective trimming/removal of trees situated within the sight triangle 
of the driveway. 

hBased on 30-mph approach speed at the intersection of Crescent Street at Crescent Hill. 
iMeasured to Crescent Street terminus.   
jLimited by retaining wall at 40 Crescent Street.   
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As shown in Table 7, adequate lines of sight are provided for vehicles at these locations. For vehicles exiting 
the site driveway to Crescent Hill, vehicles turning into Crescent Hill will be traveling at a low speed (+/- 
10 mph) while executing left or right turns; therefore, this distance is adequate. In all locations, the 
minimum level of Stopping Sight Distance is able to be met. For motorists looking north to the Crescent 
Street driveway, the length of Crescent Street between Water Street and the site driveway limits the sight 
distance to 135 feet; however, based on the 85th percentile speed of 21 mph and the measured 8% upgrade, 
safe stopping sight distance of 115 feet is required. Therefore, the available sight distance is sufficient for 
motorists traveling north and south on Crescent Street to be able to react to vehicles exiting the driveway. 
As indicated by AASHTO, since the available sight distance for an entering vehicle is at least equal to the 
appropriate stopping sight distance, then drivers have sufficient sight distance to anticipate and avoid 
collisions.  
 
 
CONCLUSIONS 
 
Based on this assessment, we have concluded the following with respect to the Project: 
 

1. The Project is providing parking consistent with the Town of Wakefield zoning requirements, with 
70 spaces provided for 45 units. The reduction from 56 units to 45 units results in a decrease of 60 
daily trips, 3 weekday morning peak hour trips, and 4 weekday evening peak hour trips.  

2. Typical delivery vehicles for mail, Amazon, UPS, etc. will use a dedicated driveway accessed from 
Crescent Hill. These vehicles can back into or pull into this driveway and cause no more impact to 
travel than the other driveways on the street. 

 
3. A review of the crash data at area intersections along Crescent Street indicates that crashes at the 

intersection of Crescent Street at Crescent Hill numbered only 2 crashes in five years, not the 5 
crashes previously reported. Three of the crashes at this location were actually noted to have 
occurred at the Crescent Street at Lincoln Street intersection. 
 

4. The field measurements and vehicle speed observations indicate that the site driveway intersections 
and the intersection of Crescent St and Crescent Hill meet SSD requirements, which meets 
AASHTO guidance. 

 
5. The Applicant is in favor of installing “No Parking Here to Corner” on Crescent Hill south of the 

site driveway and also on Crescent Street north of the site driveway. 

It is our conclusion that safe and efficient access will be provided to the project site and the project can be 
accommodated within the confines of the existing and improved transportation system. 
 

Enclosures: 

- Technical Appendix 
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CAPACITY ANALYSIS 



PROJECT SITE PLAN





MANUAL TURNING MOVEMENT COUNT DATA 



File Name : 17160003
Site Code : 17160003
Start Date : 3/30/2016
Page No : 1

N/S Street : Crescent St / Middle Site
E/W Street: Water Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Crescent St
From North

Water St
From East

Middle Site Dr
From South

Water St
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

06:00 AM 0 0 2 0 53 5 0 0 0 1 30 0 91

06:15 AM 2 0 1 0 72 15 0 0 0 0 37 0 127

06:30 AM 4 0 2 0 105 25 0 0 0 0 49 1 186

06:45 AM 7 0 1 1 107 19 0 0 0 0 52 1 188

Total 13 0 6 1 337 64 0 0 0 1 168 2 592

07:00 AM 13 0 6 0 116 41 0 0 0 0 82 1 259

07:15 AM 29 1 10 0 113 42 0 1 0 3 114 2 315

07:30 AM 18 3 8 0 126 30 0 1 0 6 105 0 297

07:45 AM 15 5 1 1 139 31 0 1 0 4 95 3 295

Total 75 9 25 1 494 144 0 3 0 13 396 6 1166

08:00 AM 11 2 2 1 138 31 1 1 1 3 81 1 273

08:15 AM 11 2 3 0 142 17 0 0 0 4 99 0 278

08:30 AM 11 4 4 1 126 31 1 0 0 3 77 2 260

08:45 AM 10 1 1 2 129 35 0 0 1 5 94 7 285

Total 43 9 10 4 535 114 2 1 2 15 351 10 1096

Grand Total 131 18 41 6 1366 322 2 4 2 29 915 18 2854

Apprch % 68.9 9.5 21.6 0.4 80.6 19 25 50 25 3 95.1 1.9

Total % 4.6 0.6 1.4 0.2 47.9 11.3 0.1 0.1 0.1 1 32.1 0.6

Cars 128 18 41 6 1318 318 2 4 2 28 880 18 2763

% Cars 97.7 100 100 100 96.5 98.8 100 100 100 96.6 96.2 100 96.8

Trucks 3 0 0 0 48 4 0 0 0 1 35 0 91

% Trucks 2.3 0 0 0 3.5 1.2 0 0 0 3.4 3.8 0 3.2

Accurate Counts
978-664-2565



File Name : 17160003
Site Code : 17160003
Start Date : 3/30/2016
Page No : 2

N/S Street : Crescent St / Middle Site
E/W Street: Water Street
City/State  : Wakefield, MA
Weather    : Clear

Crescent St

From North

Water St

From East

Middle Site Dr

From South

Water St

From West

Start Time Left Thru Right
App. Total

Left Thru Right
App. Total

Left Thru Right
App. Total

Left Thru Right
App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 29 1 10 40 0 113 42 155 0 1 0 1 3 114 2 119 315

07:30 AM 18 3 8 29 0 126 30 156 0 1 0 1 6 105 0 111 297

07:45 AM 15 5 1 21 1 139 31 171 0 1 0 1 4 95 3 102 295

08:00 AM 11 2 2 15 1 138 31 170 1 1 1 3 3 81 1 85 273

Total Volume 73 11 21 105 2 516 134 652 1 4 1 6 16 395 6 417 1180

% App. Total 69.5 10.5 20  0.3 79.1 20.6  16.7 66.7 16.7  3.8 94.7 1.4   

PHF .629 .550 .525 .656 .500 .928 .798 .953 .250 1.00 .250 .500 .667 .866 .500 .876 .937

Cars 71 11 21 103 2 495 133 630 1 4 1 6 15 381 6 402 1141

% Cars 97.3 100 100 98.1 100 95.9 99.3 96.6 100 100 100 100 93.8 96.5 100 96.4 96.7

Trucks 2 0 0 2 0 21 1 22 0 0 0 0 1 14 0 15 39

% Trucks 2.7 0 0 1.9 0 4.1 0.7 3.4 0 0 0 0 6.3 3.5 0 3.6 3.3

 Crescent St 
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a
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t 

 Middle Site Dr 

Right

21 
0 

21 
Thru

11 
0 

11 
Left

71 
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73 

InOut Total
152 103 255 

2 2 4 
154 259 105 

R
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3
 

1
 

1
3

4
 

T
h

ru
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2
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8
 

4
6
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1
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2
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6
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2
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1 
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0 0 0 

19 25 6 
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Peak Hour Begins at 07:15 AM
 
Cars
Trucks

Peak Hour Data

North

Accurate Counts
978-664-2565



File Name : 17160003
Site Code : 17160003
Start Date : 3/30/2016
Page No : 10

N/S Street : Crescent St / Middle Site
E/W Street: Water Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Crescent St
From North

Water St
From East

Middle Site Dr
From South

Water St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

06:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 AM 0 0 0 4 0 0 0 0 0 0 0 1 0 0 0 0 5 0 5

06:30 AM 0 0 0 3 0 0 0 1 0 0 0 6 0 1 0 0 10 1 11

06:45 AM 0 0 0 1 0 0 0 0 0 0 0 6 0 0 0 2 9 0 9

Total 0 0 0 8 0 0 0 1 0 0 0 13 0 1 0 2 24 1 25

07:00 AM 0 0 0 2 0 0 0 1 0 0 0 1 0 0 0 1 5 0 5

07:15 AM 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 3 0 3

07:30 AM 0 0 0 7 0 0 0 1 0 0 0 2 0 0 0 0 10 0 10

07:45 AM 0 0 0 5 0 0 0 0 0 0 0 2 0 0 0 0 7 0 7

Total 0 0 0 15 0 0 0 2 0 0 0 6 0 0 0 2 25 0 25

08:00 AM 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4

08:15 AM 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 3 0 3

08:30 AM 0 0 0 5 0 0 0 0 0 0 0 4 0 0 0 1 10 0 10

08:45 AM 0 0 0 5 0 0 0 1 0 0 0 2 0 0 0 1 9 0 9

Total 0 0 0 16 0 0 0 1 0 0 0 7 0 0 0 2 26 0 26

Grand Total 0 0 0 39 0 0 0 4 0 0 0 26 0 1 0 6 75 1 76

Apprch % 0 0 0 0 0 0 0 0 0 0 100 0    

Total % 0 0 0  0 0 0  0 0 0  0 100 0  98.7 1.3

Accurate Counts
978-664-2565



File Name : 17160003
Site Code : 17160003
Start Date : 3/30/2016
Page No : 1

N/S Street : Crescent St / Middle Site
E/W Street: Water Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Cars - Trucks
Crescent St
From North

Water St
From East

Middle Site Dr
From South

Water St
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total

04:00 PM 30 1 4 0 106 22 0 5 1 6 110 1 286

04:15 PM 25 0 3 1 98 22 0 1 0 7 125 0 282

04:30 PM 25 0 5 2 110 18 1 3 1 5 115 1 286

04:45 PM 33 1 4 0 105 14 2 1 2 5 126 1 294

Total 113 2 16 3 419 76 3 10 4 23 476 3 1148

05:00 PM 28 1 3 1 99 27 1 5 2 4 126 4 301

05:15 PM 20 1 3 0 105 18 2 2 1 8 139 0 299

05:30 PM 27 0 4 0 72 18 0 2 0 5 135 0 263

05:45 PM 20 2 8 2 95 13 2 1 1 4 114 0 262

Total 95 4 18 3 371 76 5 10 4 21 514 4 1125

Grand Total 208 6 34 6 790 152 8 20 8 44 990 7 2273

Apprch % 83.9 2.4 13.7 0.6 83.3 16 22.2 55.6 22.2 4.2 95.1 0.7  

Total % 9.2 0.3 1.5 0.3 34.8 6.7 0.4 0.9 0.4 1.9 43.6 0.3

Cars 208 6 34 6 784 151 8 20 8 44 980 7 2256

% Cars 100 100 100 100 99.2 99.3 100 100 100 100 99 100 99.3

Trucks 0 0 0 0 6 1 0 0 0 0 10 0 17

% Trucks 0 0 0 0 0.8 0.7 0 0 0 0 1 0 0.7

Accurate Counts
978-664-2565



File Name : 17160003
Site Code : 17160003
Start Date : 3/30/2016
Page No : 2

N/S Street : Crescent St / Middle Site
E/W Street: Water Street
City/State  : Wakefield, MA
Weather    : Clear

Crescent St

From North

Water St

From East

Middle Site Dr

From South

Water St

From West

Start Time Left Thru Right
App. Total

Left Thru Right
App. Total

Left Thru Right
App. Total

Left Thru Right
App. Total Int. Total

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

Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 25 0 5 30 2 110 18 130 1 3 1 5 5 115 1 121 286

04:45 PM 33 1 4 38 0 105 14 119 2 1 2 5 5 126 1 132 294

05:00 PM 28 1 3 32 1 99 27 127 1 5 2 8 4 126 4 134 301

05:15 PM 20 1 3 24 0 105 18 123 2 2 1 5 8 139 0 147 299

Total Volume 106 3 15 124 3 419 77 499 6 11 6 23 22 506 6 534 1180

% App. Total 85.5 2.4 12.1  0.6 84 15.4  26.1 47.8 26.1  4.1 94.8 1.1   

PHF .803 .750 .750 .816 .375 .952 .713 .960 .750 .550 .750 .719 .688 .910 .375 .908 .980

Cars 106 3 15 124 3 414 76 493 6 11 6 23 22 502 6 530 1170

% Cars 100 100 100 100 100 98.8 98.7 98.8 100 100 100 100 100 99.2 100 99.3 99.2

Trucks 0 0 0 0 0 5 1 6 0 0 0 0 0 4 0 4 10

% Trucks 0 0 0 0 0 1.2 1.3 1.2 0 0 0 0 0 0.8 0 0.7 0.8
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Accurate Counts
978-664-2565



File Name : 17160003
Site Code : 17160003
Start Date : 3/30/2016
Page No : 10

N/S Street : Crescent St / Middle Site
E/W Street: Water Street
City/State  : Wakefield, MA
Weather    : Clear

Groups Printed- Bikes  Peds
Crescent St
From North

Water St
From East

Middle Site Dr
From South

Water St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total

04:00 PM 0 0 0 5 0 0 0 2 0 0 0 6 0 1 0 1 14 1 15

04:15 PM 0 0 0 4 0 0 0 0 0 0 0 1 0 0 0 1 6 0 6

04:30 PM 2 0 0 3 0 0 0 1 0 0 0 2 0 1 0 2 8 3 11

04:45 PM 0 0 0 7 0 0 0 2 0 0 0 5 0 1 0 0 14 1 15

Total 2 0 0 19 0 0 0 5 0 0 0 14 0 3 0 4 42 5 47

05:00 PM 0 0 0 2 0 0 0 1 0 0 0 8 0 0 0 6 17 0 17

05:15 PM 0 0 0 2 0 0 0 0 0 0 0 4 0 0 0 1 7 0 7

05:30 PM 1 0 0 4 0 0 0 0 0 0 0 2 0 3 0 0 6 4 10

05:45 PM 0 0 0 1 0 1 0 0 0 0 0 2 0 1 0 0 3 2 5

Total 1 0 0 9 0 1 0 1 0 0 0 16 0 4 0 7 33 6 39

Grand Total 3 0 0 28 0 1 0 6 0 0 0 30 0 7 0 11 75 11 86

Apprch % 100 0 0 0 100 0 0 0 0 0 100 0    

Total % 27.3 0 0  0 9.1 0  0 0 0  0 63.6 0  87.2 12.8

Accurate Counts
978-664-2565



File Name : 88130001
Site Code : 88130001
Start Date : 1/6/2021
Page No : 1

N/S Street  : Crescent Street / Driveway
E/W Street : Water Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
07:00 AM 3 0 2 0 46 6 0 0 1 1 47 0 106
07:15 AM 4 0 2 0 67 6 0 0 0 0 37 0 116
07:30 AM 7 0 1 0 47 8 0 1 0 1 52 0 117
07:45 AM 8 0 1 0 54 12 1 0 0 5 70 0 151

Total 22 0 6 0 214 32 1 1 1 7 206 0 490

08:00 AM 6 0 2 0 63 4 1 1 0 3 73 0 153
08:15 AM 0 0 4 1 75 17 1 0 1 4 60 0 163
08:30 AM 11 0 3 0 66 9 2 1 0 1 69 1 163
08:45 AM 10 0 3 0 64 12 1 0 3 4 70 1 168

Total 27 0 12 1 268 42 5 2 4 12 272 2 647

Grand Total 49 0 18 1 482 74 6 3 5 19 478 2 1137
Apprch % 73.1 0 26.9 0.2 86.5 13.3 42.9 21.4 35.7 3.8 95.8 0.4  

Total % 4.3 0 1.6 0.1 42.4 6.5 0.5 0.3 0.4 1.7 42 0.2
Cars 45 0 18 1 471 72 6 3 5 19 468 2 1110

% Cars 91.8 0 100 100 97.7 97.3 100 100 100 100 97.9 100 97.6
Trucks 4 0 0 0 11 2 0 0 0 0 10 0 27

% Trucks 8.2 0 0 0 2.3 2.7 0 0 0 0 2.1 0 2.4

Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

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

08:00 AM 6 0 2 8 0 63 4 67 1 1 0 2 3 73 0 76 153
08:15 AM 0 0 4 4 1 75 17 93 1 0 1 2 4 60 0 64 163
08:30 AM 11 0 3 14 0 66 9 75 2 1 0 3 1 69 1 71 163
08:45 AM 10 0 3 13 0 64 12 76 1 0 3 4 4 70 1 75 168

Total Volume 27 0 12 39 1 268 42 311 5 2 4 11 12 272 2 286 647
% App. Total 69.2 0 30.8  0.3 86.2 13.5  45.5 18.2 36.4  4.2 95.1 0.7   

PHF .614 .000 .750 .696 .250 .893 .618 .836 .625 .500 .333 .688 .750 .932 .500 .941 .963
Cars 25 0 12 37 1 264 40 305 5 2 4 11 12 268 2 282 635

% Cars 92.6 0 100 94.9 100 98.5 95.2 98.1 100 100 100 100 100 98.5 100 98.6 98.1
Trucks 2 0 0 2 0 4 2 6 0 0 0 0 0 4 0 4 12

% Trucks 7.4 0 0 5.1 0 1.5 4.8 1.9 0 0 0 0 0 1.5 0 1.4 1.9

Accurate Counts 
978-664-2565



File Name : 88130001
Site Code : 88130001
Start Date : 1/6/2021
Page No : 10

N/S Street  : Crescent Street / Driveway
E/W Street : Water Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total
07:00 AM 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 3 0 3
07:15 AM 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 1 4 0 4
07:30 AM 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 2 0 2
07:45 AM 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 2 0 2

Total 0 0 0 6 0 0 0 0 0 0 0 4 0 0 0 1 11 0 11

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0 4 0 4
08:45 AM 0 0 0 1 0 0 0 0 0 0 0 3 0 0 0 0 4 0 4

Total 0 0 0 3 0 0 0 0 0 0 0 6 0 0 0 0 9 0 9

Grand Total 0 0 0 9 0 0 0 0 0 0 0 10 0 0 0 1 20 0 20
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0    

Total %                 100 0

Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

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

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0  0 0 0  0 0 0  0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts 
978-664-2565



File Name : 88130001
Site Code : 88130001
Start Date : 1/6/2021
Page No : 11

N/S Street  : Crescent Street / Driveway
E/W Street : Water Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 07:00 AM
 
Bikes  Peds

Peak Hour Data

North

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

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0  0 0 0  0 0 0  0 0 0  

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts 
978-664-2565



File Name : 88130001
Site Code : 88130001
Start Date : 1/6/2021
Page No : 1

N/S Street  : Crescent Street / Driveway
E/W Street : Water Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Cars - Trucks
Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right Int. Total
04:00 PM 13 0 6 0 98 11 0 0 1 2 108 2 241
04:15 PM 20 0 1 2 85 18 2 1 1 7 105 1 243
04:30 PM 17 0 2 2 93 12 0 0 0 4 110 0 240
04:45 PM 17 0 2 1 74 15 0 0 0 1 116 0 226

Total 67 0 11 5 350 56 2 1 2 14 439 3 950

05:00 PM 28 0 2 2 87 14 4 1 2 2 98 1 241
05:15 PM 22 0 5 1 91 15 2 1 0 2 93 2 234
05:30 PM 14 0 5 2 80 16 1 1 3 1 105 4 232
05:45 PM 7 0 1 2 57 14 1 0 1 1 100 1 185

Total 71 0 13 7 315 59 8 3 6 6 396 8 892

Grand Total 138 0 24 12 665 115 10 4 8 20 835 11 1842
Apprch % 85.2 0 14.8 1.5 84 14.5 45.5 18.2 36.4 2.3 96.4 1.3  

Total % 7.5 0 1.3 0.7 36.1 6.2 0.5 0.2 0.4 1.1 45.3 0.6
Cars 138 0 24 12 664 114 10 4 8 20 829 11 1834

% Cars 100 0 100 100 99.8 99.1 100 100 100 100 99.3 100 99.6
Trucks 0 0 0 0 1 1 0 0 0 0 6 0 8

% Trucks 0 0 0 0 0.2 0.9 0 0 0 0 0.7 0 0.4

Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

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

04:00 PM 13 0 6 19 0 98 11 109 0 0 1 1 2 108 2 112 241
04:15 PM 20 0 1 21 2 85 18 105 2 1 1 4 7 105 1 113 243
04:30 PM 17 0 2 19 2 93 12 107 0 0 0 0 4 110 0 114 240
04:45 PM 17 0 2 19 1 74 15 90 0 0 0 0 1 116 0 117 226

Total Volume 67 0 11 78 5 350 56 411 2 1 2 5 14 439 3 456 950
% App. Total 85.9 0 14.1  1.2 85.2 13.6  40 20 40  3.1 96.3 0.7   

PHF .838 .000 .458 .929 .625 .893 .778 .943 .250 .250 .500 .313 .500 .946 .375 .974 .977
Cars 67 0 11 78 5 350 56 411 2 1 2 5 14 436 3 453 947

% Cars 100 0 100 100 100 100 100 100 100 100 100 100 100 99.3 100 99.3 99.7
Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 3

% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0.7 0.3

Accurate Counts 
978-664-2565



File Name : 88130001
Site Code : 88130001
Start Date : 1/6/2021
Page No : 2

N/S Street  : Crescent Street / Driveway
E/W Street : Water Street
City/State   : Wakefield, MA
Weather     : Clear
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Peak Hour Begins at 04:00 PM
 
Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

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

+0 mins. 17 0 2 19 0 98 11 109 4 1 2 7 2 108 2 112
+15 mins. 17 0 2 19 2 85 18 105 2 1 0 3 7 105 1 113
+30 mins. 28 0 2 30 2 93 12 107 1 1 3 5 4 110 0 114
+45 mins. 22 0 5 27 1 74 15 90 1 0 1 2 1 116 0 117

Total Volume 84 0 11 95 5 350 56 411 8 3 6 17 14 439 3 456
% App. Total 88.4 0 11.6  1.2 85.2 13.6  47.1 17.6 35.3  3.1 96.3 0.7  

PHF .750 .000 .550 .792 .625 .893 .778 .943 .500 .750 .500 .607 .500 .946 .375 .974
Cars 84 0 11 95 5 350 56 411 8 3 6 17 14 436 3 453

% Cars 100 0 100 100 100 100 100 100 100 100 100 100 100 99.3 100 99.3
Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3

% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0.7

Accurate Counts 
978-664-2565



File Name : 88130001
Site Code : 88130001
Start Date : 1/6/2021
Page No : 10

N/S Street  : Crescent Street / Driveway
E/W Street : Water Street
City/State   : Wakefield, MA
Weather     : Clear

Groups Printed- Bikes  Peds
Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Exclu. Total Inclu. Total Int. Total
04:00 PM 1 0 0 4 0 1 0 0 0 0 0 3 0 0 0 1 8 2 10
04:15 PM 0 0 0 4 0 0 0 0 0 0 0 1 0 1 0 2 7 1 8
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 2
04:45 PM 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 2 0 2

Total 1 0 0 9 0 1 0 0 0 0 0 7 0 1 0 3 19 3 22

05:00 PM 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 2 5 0 5
05:15 PM 0 0 0 3 0 0 0 0 0 0 0 1 0 0 0 0 4 0 4
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 4 0 4
05:45 PM 0 0 0 2 0 0 0 1 0 0 0 1 0 0 0 0 4 0 4

Total 0 0 0 8 0 0 0 1 0 0 0 6 0 0 0 2 17 0 17

Grand Total 1 0 0 17 0 1 0 1 0 0 0 13 0 1 0 5 36 3 39
Apprch % 100 0 0 0 100 0 0 0 0 0 100 0    

Total % 33.3 0 0  0 33.3 0  0 0 0  0 33.3 0  92.3 7.7

Crescent St
From North

Water St
From East

Dwy
From South

Water St
From West

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

04:00 PM 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 1 0 0 1 0 1 0 1 0 0 0 0 0 1 0 1 3
% App. Total 100 0 0  0 100 0  0 0 0  0 100 0   

PHF .250 .000 .000 .250 .000 .250 .000 .250 .000 .000 .000 .000 .000 .250 .000 .250 .375

Accurate Counts 
978-664-2565



File Name : 88130001
Site Code : 88130001
Start Date : 1/6/2021
Page No : 11

N/S Street  : Crescent Street / Driveway
E/W Street : Water Street
City/State   : Wakefield, MA
Weather     : Clear

 Crescent St 

 W
a

te
r 

S
t 

 W
a

te
r S

t 

 Dwy 

Right
0 

Thru
0 

Left
1 

InOut Total
0 1 1 

R
ig

h
t0
 

T
h

ru1
 

L
e

ft0
 

O
u

t
T

o
ta

l
In

2
 

1
 

3
 

Left
0 

Thru
0 

Right
0 

Out TotalIn
0 0 0 

L
e

ft
0

 
T

h
ru

1
 

R
ig

h
t0
 

T
o

ta
l

O
u

t
In

1
 

1
 

2
 

Peak Hour Begins at 04:00 PM
 
Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM 04:00 PM

+0 mins. 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 1 0 0 1 0 1 0 1 0 0 0 0 0 1 0 1
% App. Total 100 0 0  0 100 0  0 0 0  0 100 0  

PHF .250 .000 .000 .250 .000 .250 .000 .250 .000 .000 .000 .000 .000 .250 .000 .250

Accurate Counts 
978-664-2565
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Generated 8/18/2020 Page 1 of 2

Massachusetts Highway Department

Traffic Pattern by Month for 1/1/2019 - 12/31/2019



Factor Group Station Weight Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

U1-Essex 5099 0 0.814 0.934 0.953 1.005 1.029 1.028 1.062 1.082 1.011 1.015 0.977 0.936

Average of Weighted Factors 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Generated 8/18/2020 Page 2 of 2

Massachusetts Highway Department

Traffic Pattern by Month for 1/1/2019 - 12/31/2019
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 Serving 
•	Wakefield	Square
•	Greenwood	Station
•	Oak	Grove	Station
•	Malden	Square
•	Franklin	Square,	Melrose
•	Orange	Line
•	Haverhill	Commuter	Rail

Effec�ve August 30, 2020
136•137

Information 617-222-3200 • 1-800-392-6100
(TTY) 617-222-5146 • www.mbta.com

Reading Depot-
Malden Center Station

Schedule Change



Saturday and Sunday trips are circular in Wakefield, 
so that a passenger can always use either Route 136 
or 137.  If necessary, just stay on the bus through the 
Reading end of the line if you need to board or alight 
from a stop which is only on Route 136 or 137.

136/137 136/137

136/137

Fall 2020 & Winter 2021 Holidays
9/7/20: Sunday; 10/12/20 & 11/11/20: Weekday

11/26/20, 12/25/20, & 1/1/21: Sun; 1/18/21 & 2/15/21: Sat

     
     

Saturday

Sunday

All buses are accessible to persons with disabilities

Fare Local Bus Bus + Bus Rapid 
Transit

Bus + Rapid 
Transit

CharlieCard $1.70 $1.70 $2.40 $2.40
CharlieTicket $2.00 $2.00 $2.90 $4.90
Cash-on-Board $2.00 $4.00 $2.90 $4.90
Student/Youth* $0.85 $0.85 $1.10 $1.10
Senior/TAP** $0.85 $0.85 $1.10 $1.10
VALID PASSES: LinkPass ($90.00/mo.); Local Bus ($55/mo.); *Student/Youth LinkPass
 ($30.00/mo.); **Senior/TAP LinkPass ($30/mo.); and express bus, commuter rail, and 
  boat passes.
FREE FARES: Children 11 and under ride free when accompanied by an adult; Blind 
Access CharlieCard holders ride free and if using a guide, the guide rides free.
 * Requires Student CharlieCard or Youth CharlieCard.  Student CharlieCards are available
  to students through par�cipa�ng middle schools and high schools.  Youth CharlieCards
        are available through community partners in the Boston metro area.  Visit
  www.mbta.com/youthpass for details.
 ** Requires Senior/TAP CharlieCard, available to Medicare cardholders, seniors 65+, 
  and persons with disabili�es.

+ +
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Weekday
Inbound Inbound

Inbound

Outbound Outbound

Outbound

Route 136/137
Reading Depot - Malden Center Station

      ..... 5:30A  5:40A  5:52A  6:04A
      ..... 6:10  6:20  6:32  6:44 
 6:15A 6:26  6:36  6:48  7:00 
 6:30  6:44  6:54  7:08  7:20 
 6:50  7:01  7:12  7:32  7:44 
      ..... 7:10  7:21  7:41          .....
 7:05  7:19  7:30  7:50  8:03 
      ..... 7:30  7:41  8:01  8:15 
 7:25  7:38  7:49  8:08  8:22 
 7:40  7:54  8:05  8:21  8:35 
      ..... 8:00  8:10  8:26  8:40 
 7:58  8:09  8:19  8:35  8:49 
 8:15  8:28  8:38  8:54  9:09 
 8:35  8:46  8:56  9:09  9:24 
 8:50  9:03  9:11  9:24  9:39 
 9:05  9:16  9:24  9:37  9:52 
 9:20  9:32  9:40  9:53  10:08
 10:00 10:11 10:19 10:32 10:47
 11:00 11:11 11:19 11:32 11:47
 
 12:00N 12:11P 12:19P 12:32P 12:46P
 1:00  1:12  1:20  1:33  1:47 
 2:00  2:12  2:21  2:35  2:50 
      ..... s 2:45  2:54  3:08  3:23 
 3:00  3:13  3:22  3:36  3:51 
 3:35  3:47  3:56  4:10  4:27 
 4:05  4:20  4:29  4:43  5:00 
 4:35  4:48  4:57  5:11  5:28 
 5:05  5:20  5:29  5:43  6:00 
 5:50  6:04  6:12  6:23  6:37 
 6:16  6:28  6:36  6:47  7:01 
 6:50  7:02  7:08  7:19  7:32
 7:27 7:37 7:43 7:54 8:07
  8:55  9:06  9:12  9:23  9:36 
 10:25 10:35 10:41 10:52 11:05

 6:00A  6:10A  6:17A  6:25A  6:34A 
 6:45  6:55  7:02  7:10  7:19 
 7:30  7:43  7:49  7:58  8:05 
 8:15  8:25  8:34  8:43  8:51 
 9:00  9:13  9:19  9:32  9:39 
 9:45  9:55  10:04 10:13 10:21
 10:35 10:48 10:54 11:07 11:14
 11:20 11:30 11:38 11:52 12:02P

 12:10P 12:23P 12:29P 12:42P 12:49P
 1:00  1:14  1:22  1:36  1:46 
 1:50  2:03  2:12  2:23  2:34 
 2:40  2:54  3:02  3:16  3:26 
 3:30  3:43  3:52  4:03  4:14 
 4:20  4:34  4:42  4:56  5:06 
 5:10  5:21  5:28  5:39  5:48 
 6:00  6:11  6:17  6:27  6:36 
 6:45  6:56  7:03  7:14  7:23 
 7:45  7:56  8:02  8:12  8:21 
       ..... 9:00  9:06  9:14  9:22

 8:00A  8:08A  8:14A  8:26A  8:33A 
 9:30  9:38  9:45  9:57  10:05
 11:00 11:09 11:17 11:28 11:38

 12:30P 12:40P 12:48P 1:00P  1:11P 
 2:00  2:10  2:18  2:28  2:38 
 3:30  3:39  3:46  3:56  4:06 
 5:00  5:09  5:16  5:26  5:36 

 4:45A  4:59A  5:15A  5:26A      ..... 
 5:25  5:39  5:55  6:06        .....
 6:00  6:07  6:17  6:24  6:44A 
 6:15  6:22  6:32  6:39  6:59 
 6:35  6:42  6:52  6:59  7:17 
 6:50  6:57  7:06  7:16  7:34 
 7:05  7:16  7:25  7:35  7:53 
 7:25  7:36  7:45  7:55  8:13 
 7:40  7:51  8:00  8:10  8:28 
 7:55  8:06  8:15  8:25  8:43 
 8:10  8:21  8:30  8:40  8:58 
 8:25  8:36  8:45  8:55  9:13 
 9:05  9:16  9:25  9:35  9:53 
 9:20  9:31  9:40  9:50  10:08
 10:05 10:16 10:25 10:35 10:53
 11:05 11:16 11:25 11:35 11:53
 
 12:05P 12:16P 12:25P 12:35P 12:53P
 1:05  1:16  1:25  1:35  1:53 
 s 1:56  2:10  2:26  2:37        .....
 2:00  2:12  2:25  2:34  2:54 
 2:35  2:47  3:00  3:11  3:29 
 3:00  3:14  3:30  3:41  3:59 
 3:30  3:44  4:00  4:11  4:29 
 4:00  4:14  4:30  4:41  4:59 
 4:35  4:49  5:05  5:16  5:34 
       ..... 5:00  5:16  5:27  5:45 
       ..... 5:15  5:31  5:42  6:00 
 5:15  5:29  5:45  5:56  6:11 
       ..... 5:50  6:06  6:15  6:29 
 6:05  6:18  6:34  6:43  6:57 
 6:30  6:43  6:59  7:08  7:23 
 7:05  7:17  7:28  7:37  7:52 
 8:10  8:19  8:30  8:37  8:52 
 9:40  9:49  10:00 10:07 10:22
 

 6:00A  6:07A  6:16A  6:22A  6:33A 
 6:45  6:52  7:00  7:07  7:19 
 7:30  7:37  7:46  7:53  8:05 
 8:15  8:22  8:32  8:40  8:55 
 9:00  9:08  9:18  9:26  9:40 
 9:45  9:54  10:05 10:14 10:28
 10:30 10:38 10:51 11:00 11:15
 11:20 11:28 11:42 11:52 12:05P

 12:10P 12:18P 12:31P 12:40P 12:55P
 1:00  1:09  1:20  1:29  1:43 
 1:50  1:59  2:10  2:19  2:33 
 2:40  2:49  3:00  3:09  3:23 
 3:30  3:39  3:50  3:59  4:13 
 4:20  4:29  4:39  4:48  5:00 
 5:10  5:19  5:30  5:38  5:49 
 6:00  6:10  6:20  6:29  6:41 
 6:50  6:59  7:10  7:18  7:29 
 8:30  8:38  8:47  8:54         .....

 8:45A  8:52A  9:01A  9:09A  9:22A 
 10:15 10:23 10:33 10:41 10:55
 11:45 11:53 12:03P 12:12P 12:25P

 1:15P  1:24P  1:33P  1:42P  1:55P 
 2:45  2:53  3:03  3:11  3:24 
 4:15  4:24  4:35  4:42  4:53 

Route 137 indicated by shaded areas

s - Does NOT run during school vacation



HAVERHILL LINE Summer 2020 schedule, effective June 22, 2020

Monday to Friday

Inbound to Boston AM PM

ZONE  STATION  TRAIN # 200 7204 7206 288 7208 210 212 214 216 218 7292 7220 7222 224 226 228
 Bikes Allowed

7 Haverhill  5:05 6:00 6:51 - 7:50 9:05 10:49 12:05 2:00 3:25 - 4:47 6:03 7:45 9:10 10:50
7 Bradford  5:07 6:02 6:53 - 7:52 f 9:07 f 10:52 f 12:07 f 2:02 f 3:27 - f 4:49 f 6:05 f 7:47 f 9:12 f 10:52
6 Lawrence  5:16 6:11 7:02 - 8:01 9:15 10:59 12:15 2:10 3:35 - 4:57 6:13 7:55 9:20 11:00
5 Andover  5:23 6:18 7:09 - 8:08 f 9:22 f 11:06 f 12:22 f 2:17 f 3:42 - f 5:04 f 6:20 f 8:02 f 9:27 f 11:07
4 Ballardvale  5:29 6:24 7:15 - 8:14 f 9:27 f 11:11 f 12:27 f 2:22 f 3:47 - f 5:09 f 6:25 f 8:07 f 9:32 f 11:12
3 North Wilmington 5:36 6:31 - - - f 9:34 f 11:18 f 12:34 f 2:29 - - - - - f 9:39 f 11:19
2 Reading  5:43 6:38 7:30 8:00 8:29 9:41 11:25 12:41 2:36 - 4:45 5:25 6:40 8:21 9:46 11:26
2 Wakefield 5:49 6:44 7:36 8:06 8:35 f 9:46 f 11:30 f 12:46 f 2:41 - f 4:50 f 5:30 f 6:45 f 8:27 f 9:51 f 11:31
2 Greenwood 5:52 6:47 7:39 8:09 8:38 f 9:49 f 11:33 f 12:49 f 2:44 - f 4:53 f 5:33 f 6:48 f 8:30 f 9:54 f 11:34
1 Melrose Highlands  5:54 6:49 7:41 8:11 8:40 f 9:51 f 11:35 f 12:51 f 2:46 - f 4:55 f 5:35 f 6:50 f 8:32 f 9:56 f 11:36
1 Melrose/Cedar Park 5:56 6:51 7:43 8:13 8:42 f 9:53 f 11:37 f 12:53 f 2:48 - f 4:56 f 5:36 f 6:51 f 8:34 f 9:58 f 11:38
1 Wyoming Hill 5:58 6:53 7:45 8:15 8:44 f 9:55 f 11:39 f 12:55 f 2:50 - f 4:58 f 5:39 f 6:53 f 8:36 f 10:00 f 11:40

1A Malden Center  L 6:03 L 6:58 L 7:51 L 8:19 L 8:48 L 9:58 L 11:43 L 12:58 L 2:54 - L 5:01 L 5:42 L 6:56 L 8:39 L 10:03 L 11:43
1A North Station  6:15 7:10 8:02 8:30 8:59 10:10 11:55 1:10 3:06 4:23 5:12 5:53 7:07 8:50 10:15 11:55

Trains in purple box indicate peak period trains.

Monday to Friday

Outbound from Boston AM PM AM

ZONE  STATION TRAIN # 287 201 203 205 207 209 211 291 213 7215 7217 219 223 225 227 229
 Bikes Allowed

1A North Station  7:10 7:35 9:20 10:30 12:20 1:44 3:15 3:50 4:30 5:05 5:45 6:25 7:30 9:20 11:00 12:10
1A Malden Center  f 7:21 f 7:45 f 9:31 f 10:41 f 12:31 f 1:55 3:26 4:01 4:41 5:16 5:56 6:36 f 7:41 f 9:31 f 11:11 f 12:21
1 Wyoming Hill f 7:24 f 7:49 f 9:34 f 10:44 f 12:34 f 1:58 3:30 4:05 4:45 5:20 6:00 6:40 f 7:44 f 9:34 f 11:14 f 12:24
1 Melrose/Cedar Park f 7:26 f 7:51 f 9:36 f 10:46 f 12:36 f 2:00 3:32 4:07 4:47 5:22 6:02 6:42 f 7:46 f 9:36 f 11:16 f 12:26
1 Melrose Highlands  f 7:29 f 7:54 f 9:39 f 10:49 f 12:39 f 2:03 3:36 4:11 4:51 5:26 6:06 6:46 f 7:49 f 9:39 f 11:19 f 12:29
2 Greenwood f 7:32 f 7:57 f 9:42 f 10:52 f 12:42 f 2:06 3:39 4:14 4:54 5:29 6:09 6:49 f 7:52 f 9:42 f 11:22 f 12:32
2 Wakefield f 7:36 f 8:01 f 9:46 f 10:56 f 12:46 f 2:10 3:43 4:18 4:58 5:33 6:13 6:53 f 7:56 f 9:46 f 11:26 f 12:36
2 Reading  7:42 8:07 9:52 11:02 12:52 2:16 3:49 4:24 5:04 5:39 6:19 6:59 8:02 9:52 11:32 12:42
3 North Wilmington - f 8:13 f 9:58 f 11:08 f 12:58 f 2:22 3:56 - 5:11 5:46 6:26 7:06 f 8:08 f 9:58 f 11:38 f 12:48
4 Ballardvale  - f 8:20 f 10:05 f 11:16 f 1:05 f 2:30 4:03 - 5:18 5:53 6:33 7:13 f 8:15 f 10:05 f 11:45 f 12:55
5 Andover  - f 8:25 f 10:10 f 11:21 f 1:10 f 2:35 4:09 - 5:24 5:59 6:39 7:19 f 8:20 f 10:10 f 11:50 f 1:00
6 Lawrence  - 8:32 10:17 11:28 1:17 2:42 4:16 - 5:31 6:06 6:46 7:26 8:28 10:17 11:57 1:07
7 Bradford  - L 8:41 L 10:26 L 11:38 L 1:27 L 2:54 L 4:26 - L 5:42 L 6:17 L 6:57 L 7:37 L 8:39 L 10:26 L 12:06 L 1:16
7 Haverhill  - 8:44 10:29 11:41 1:30 2:57 4:29 - 5:45 6:20 7:00 7:40 8:42 10:29 12:09 1:19

Trains in purple box indicate peak period trains.

Saturday & Sunday
Inbound to Boston AM PM

ZONE STATION 

SATURDAY TRAIN # 1200 1202 1204 1206 1208 1210

SUNDAY TRAIN # 2200 2202 2204 2206 2208 2210
 Bikes Allowed

7 Haverhill  7:15 10:20 1:20 4:20 7:15 10:00
7 Bradford  7:18 10:23 1:23 4:23 7:18 10:03
6 Lawrence  7:27 10:32 1:32 4:32 7:27 10:12
5 Andover  7:32 10:37 1:37 4:37 7:33 10:18
4 Ballardvale  f 7:37 f 10:42 f 1:42 f 4:42 f 7:37 f 10:22
3 North Wilmington f 7:44 f 10:49 f 1:49 f 4:49 f 7:44 f 10:29
2 Reading  7:50 10:56 1:56 4:55 7:50 10:35
2 Wakefield 7:55 11:01 2:01 5:00 7:55 10:40
2 Greenwood f 7:59 f 11:05 f 2:05 f 5:04 f 7:59 f 10:44
1 Melrose Highlands  8:02 11:08 2:08 5:07 8:02 10:47
1 Melrose/Cedar Park f 8:04 f 11:10 f 2:10 f 5:09 f 8:04 f 10:49
1 Wyoming Hill f 8:06 f 11:12 f 2:12 f 5:11 f 8:06 f 10:51

1A Malden Center  L 8:10 L 11:16 L 2:16 L 5:15 L 8:10 L 10:55
1A North Station  8:21 11:27 2:27 5:26 8:21 11:06

Saturday & Sunday
Outbound from Boston AM PM

ZONE STATION 

SATURDAY TRAIN # 1201 1203 1205 1207 1209 1211

SUNDAY TRAIN # 2201 2203 2205 2207 2209 2211
 Bikes Allowed

1A North Station  8:40 11:40 2:50 5:20 8:20 11:30
1A Malden Center  8:50 11:50 3:00 5:30 8:30 11:40
1 Wyoming Hill f 8:54 f 11:54 f 3:04 f 5:34 f 8:34 f 11:44
1 Melrose/Cedar Park f 8:56 f 11:56 f 3:06 f 5:36 f 8:36 f 11:46
1 Melrose Highlands  8:59 11:59 3:09 5:39 8:39 11:49
2 Greenwood f 9:02 f 12:02 f 3:12 f 5:42 f 8:42 f 11:52
2 Wakefield 9:05 12:05 3:15 5:45 8:45 11:55
2 Reading  9:11 12:11 3:21 5:51 8:51 12:01
3 North Wilmington f 9:17 f 12:17 f 3:27 f 5:57 f 8:57 f 12:07
4 Ballardvale  f 9:24 f 12:24 f 3:34 f 6:04 f 9:04 f 12:14
5 Andover  9:29 12:29 3:39 6:09 9:09 12:19
6 Lawrence  9:36 12:36 3:46 6:16 9:16 12:26
7 Bradford  L 9:46 L 12:46 L 3:56 L 6:26 L 9:26 L 12:36
7 Haverhill  9:49 12:49 3:59 6:29 9:29 12:39

Keep in Mind:
This schedule will be effective from June 22, 2020 and will replace the 
schedule of October 21, 2019.

Presidents’ Day and 4th of July operate on a Saturday service schedule.

New Year’s Day, Memorial Day, Labor Day, Thanksgiving Day, and Christmas 
Day operate on a Sunday service schedule.

For all other holiday schedules, please check MBTA.com/holidays or call 
617-222-3200.

For the latest information regarding weekend disruptions, 
visit MBTA.com/weekend.

Via Lowell Line: Operates via the Lowell Line between Wilmington and North Station. 
See the Lowell Line schedule for all stops. 

Times in purple with “f” indicate a flag stop: Passengers must tell the 
conductor that they wish to leave. Passengers waiting to board must be visible 
on the platform for the train to stop. 

Times in blue indicate an early departure (L stop): The train may leave 
ahead of schedule at these stops. 

Bikes: Bicycles are allowed on trains with the bicycle symbol shown below 
the train number.

High level platform and bridge plate available. Visit mbta.com/accessibility 
for more information.

AD062220V1

mbta.com/ridesafer Face coverings 
are required

Buy tickets with 
mTicket

Wash hands before 
and after riding

Socially distance 
whenever possible

Visit 

MBTA.com
Customer Service 

617-222-3200
Download the 

Commuter Rail App
   Follow 

@MBTA_CR

https://www.mbta.com/holidays
https://www.mbta.com/weekend
https://www.mbta.com/accessibility
http://mbta.com/ridesafer
http://mbta.com
https://twitter.com/MBTA_CR


 

MOTOR VEHICLE CRASH DATA 
  



Crash 

Number

City Town 

Name
Crash Date Crash Severity

Crash 

Time

Crash 

Year

Max Injury 

Severity 

Reported

Age of 

Driver ‐ 

Youngest 

Known

Driver Contributing 

Circumstances (All Drivers)

Light 

Conditions

Manner of 

Collision

Road 

Surface 

Condition

Vehicle Actions Prior to Crash 

(All Vehicles)

Vehicle 

Travel 

Directions 

(All 

Vehicles)

Weather 

Conditions
Latitude Longitude

4231383 WAKEFIELD 08/05/2016

Property damage 

only (none injured) 6:20 PM 2016 No injury 25‐34  D1: (Distracted)  Daylight

Single vehicle 

crash Dry V1: Travelling straight ahead V1: N Clear 42.50326 ‐71.06827

4307543 WAKEFIELD 01/06/2017

Property damage 

only (none injured) 7:24 AM 2017 No injury 21‐24  D1: (Unknown)  Daylight Rear‐end Snow

V1: Travelling straight ahead / 

V2: Parked V1: S  / V2: N

Snow/Blowing 

sand, snow 42.50327 ‐71.06827

4371640 WAKEFIELD 05/25/2017

Property damage 

only (none injured) 7:29 PM 2017 No injury 18‐20  D1: (No improper driving)  Dusk Angle Wet V1: Travelling straight ahead V1: N Cloudy 42.50327 ‐71.06827

3866863 WAKEFIELD 06/24/2014 Not Reported 2:53 PM 2014

Not 

reported Unknown

Sideswipe, 

same 

direction Dry V1: Parked V1: Not RepClear 42.50374 ‐71.06857

4068211 WAKEFIELD 07/23/2015

Property damage 

only (none injured) 10:45 AM 2015 No injury 55‐64 D1: (Wrong side or wrong way)  / Daylight Rear‐end Dry

V1: Backing / V2: Slowing or 

stopped in traffic V1: E  / V2:  Clear 42.50357 ‐71.06844

3964848 WAKEFIELD 10/22/2014 Non‐fatal injury 3:50 PM 2014

Non‐fatal 

injury ‐ 

Possible 35‐44

 D1: (No improper driving)  / D2: 

(No improper driving)  Daylight Head‐on Wet

V1: Travelling straight ahead / 

V2: Travelling straight ahead

V1: E  / V2: 

S Rain 42.50458 ‐71.0692

4244580 WAKEFIELD 09/04/2016

Property damage 

only (none injured) 11:43 AM 2016 No injury 25‐34

D1: (No improper driving)  / D2: 

(No improper driving)  Daylight Angle Dry

V1: Travelling straight ahead / 

V2: Travelling straight ahead

V1: N  / V2: 

W Clear 42.50458 ‐71.0692

4314007 WAKEFIELD 01/18/2017

Property damage 

only (none injured) 12:15 PM 2017 No injury 35‐44

D1: (No improper driving)  / D2: 

(Failed to yield right of way)  Daylight Angle Wet

V1: Travelling straight ahead / 

V2: Entering traffic lane

V1: N  / V2: 

W Cloudy/Rain 42.50458 ‐71.0692

4342007 WAKEFIELD 03/23/2017

Property damage 

only (none injured) 3:12 PM 2017 No injury 25‐34

D1: (No improper driving)  / D2: 

(No improper driving)  Daylight Angle Dry

V1: Travelling straight ahead / 

V2: Turning left

V1: N  / V2: 

W Clear 42.50458 ‐71.0692

4456083 WAKEFIELD 11/16/2017

Property damage 

only (none injured) 3:14 PM 2017 No injury 45‐54 Daylight Single vehicle cWet V1: Turning right V1: W Rain 42.50458 ‐71.0692

4462036 WAKEFIELD 11/18/2017 Not Reported 1:51 PM 2017

Not 

reported Daylight Sideswipe, oppDry V1: Parked V1: N Clear 42.50473 ‐71.06932

4475934 WAKEFIELD 12/13/2017

Property damage 

only (none injured) 1:12 PM 2017 No injury 16‐17

D1: (Over‐correcting/over‐

steering)  / D2: (No improper 

driving)  Daylight Angle Dry

V1: Turning left / V2: Slowing or 

stopped in traffic

V1: W  / 

V2: E Clear 42.50458 ‐71.0692

4493657 WAKEFIELD 01/19/2018

Property damage 

only (none injured) 8:12 AM 2018 No injury 45‐54  D1: (Unknown)  Daylight Sideswipe, oppWet V1: Travelling straight ahead V1: W Clear 42.50458 ‐71.06919

4611514 WAKEFIELD 10/19/2018 Unknown 9:06 AM 2018

Not 

reported 45‐54  D1: (Physical impairment)  Daylight Angle Dry

V1: Travelling straight ahead / 

V2: Parked

V1: E  / V2: 

Not 

Reported Clear 42.50476 ‐71.06935

4635146 WAKEFIELD 12/03/2018 Unknown 11:33 AM 2018

Not 

reported Dark ‐ lightedSideswipe, samUnknown V1: Parked V1: W Cloudy 42.50464 ‐71.0688

3866863 WAKEFIELD 06/24/2014 Not Reported 2:53 PM 2014

Not 

reported Unknown

Sideswipe, 

same 

direction Dry V1: Parked

V1: Not 

Reported Clear 42.50374 ‐71.06857

4001538 WAKEFIELD 01/31/2015

Property damage 

only (none injured) 9:29 AM 2015 No injury 18‐20

 D1: (Inattention)  / D2: (No 

improper driving)  Daylight Rear‐end Ice

V1: Travelling straight ahead / 

V2: Slowing or stopped in traffic

V1: S  / V2: 

S Cloudy/Blowing  42.50405 ‐71.06879

4385718 WAKEFIELD 07/03/2017

Property damage 

only (none injured) 6:35 PM 2017 No injury 55‐64

 D1: (Failed to yield right of way)  

/ D2: (No improper driving)  Daylight Angle Dry

V1: Turning right / V2: Travelling 

straight ahead

V1: E  / V2: 

N Clear 42.50403 ‐71.06878

3802802 WAKEFIELD 05/16/2014

Property damage 

only (none injured) 2:26 PM 2014 No injury 16‐17

 D1: (No improper driving)  / D2: 

(No improper driving)  Daylight Rear‐end Wet

V1: Slowing or stopped in traffic 

/ V2: Travelling straight ahead

V1: W  / 

V2: W Rain 42.50265 ‐71.06815

3908626 WAKEFIELD 08/09/2014

Property damage 

only (none injured) 2:42 PM 2014 No injury 21‐24

D1: (Inattention)  / D2: (No 

improper driving)  Daylight Angle Dry

V1: Travelling straight ahead / 

V2: Turning right

V1: W  / 

V2: S Clear 42.50265 ‐71.06815

Crescent Street at Lincoln Street

Crescent Street at Crescent Hill

Crescent Street at princess Street

Crescent Street at Water Street

Crescetn Street at Otis Street and Centre Street
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3914853 WAKEFIELD 08/19/2014 Non‐fatal injury 12:25 PM 2014

Non‐fatal 

injury ‐ Non‐

incapacitati

ng 25‐34

 D1: (No improper driving)  / D2: 

(Unknown)  / D3: (No improper 

driving)  / D4: (No improper 

driving)  Daylight Rear‐end Dry

V1: Slowing or stopped in traffic 

/ V2: Travelling straight ahead / 

V3: Slowing or stopped in traffic 

/ V4: Slowing or stopped in 

traffic

V1: E  / V2: 

E  / V3: N  / 

V4: N Clear 42.50254 ‐71.06879

3963525 WAKEFIELD 10/18/2014 Non‐fatal injury 3:31 PM 2014

Non‐fatal 

injury ‐ Non‐

incapacitati

ng 16‐17

 D1: (No improper driving)  / D2: 

(Inattention)  Daylight Rear‐end Dry

V1: Slowing or stopped in traffic 

/ V2: Travelling straight ahead

V1: E  / V2: 

E Clear/Unknown 42.50265 ‐71.06815

3989860 WAKEFIELD 12/23/2014

Property damage 

only (none injured) 2:16 PM 2014 No injury 45‐54 D1: (Unknown)  / D2: (Unknown)  Daylight Sideswipe, samWet

V1: Travelling straight ahead / 

V2: Travelling straight ahead

V1: E  / V2: 

E Rain 42.50272 ‐71.06781

3996113 WAKEFIELD 01/16/2015

Property damage 

only (none injured) 10:56 AM 2015 No injury 21‐24

D1: (No improper driving)  / D2: 

(Failed to yield right of way)  Daylight Angle Wet

V1: Travelling straight ahead / 

V2: Turning left

V1: N  / V2: 

S Clear 42.50265 ‐71.06815

3999936 WAKEFIELD 01/28/2015

Property damage 

only (none injured) 11:11 AM 2015 No injury 35‐44 D1: (Unknown)  / D2: (Unknown)  Daylight Rear‐end Snow

V1: Travelling straight ahead / 

V2: Turning left

V1: W  / 

V2: S Clear 42.50265 ‐71.06815

4076317 WAKEFIELD 08/21/2015

Property damage 

only (none injured) 6:27 PM 2015 No injury 21‐24

D1: (No improper driving)  / D2: 

(Disregarded traffic signs, signals, 

road markings)  Daylight Angle Wet V1: Turning left / V2: Turning left

V1: N  / V2: 

W Cloudy 42.50265 ‐71.06819

4196368 WAKEFIELD 05/08/2016

Property damage 

only (none injured) 12:17 PM 2016 No injury 18‐20 D1: (Unknown)  / D2: (Unknown)  Daylight Angle Wet

V1: Travelling straight ahead / 

V2: Turning left

V1: E  / V2: 

N Cloudy/Rain 42.50274 ‐71.06771

4271446 WAKEFIELD 10/28/2016

Property damage 

only (none injured) 1:47 PM 2016 No injury 35‐44

D1: (No improper driving)  / D2: 

(Unknown)  Daylight Angle Wet

V1: Travelling straight ahead / 

V2: Turning left

V1: N  / V2: 

E Rain 42.50265 ‐71.06815

4325601 WAKEFIELD 02/14/2017

Property damage 

only (none injured) 9:09 AM 2017 No injury 25‐34

D1: (No improper driving)  / D2: 

(Inattention)  Daylight Angle Wet V1: Turning left / V2: Backing

V1: E  / V2: 

W Clear 42.50265 ‐71.06815

4328003 WAKEFIELD 02/14/2017 Non‐fatal injury 3:00 PM 2017

Non‐fatal 

injury ‐ 

Possible 55‐64  D1: (Inattention)  Daylight Angle Wet V1: Turning left V1: S Clear 42.50265 ‐71.06815

4524113 WAKEFIELD 04/06/2018 Unknown 9:05 PM 2018

Not 

reported

Dark ‐ 

lighted 

roadway Angle Wet V1: Parked

V1: Not 

Reported

Cloudy/Unkno

wn 42.50272 ‐71.06781

4532418 WAKEFIELD 04/23/2018

Property damage 

only (none injured) 5:46 PM 2018 No injury 35‐44

D1: (Failure to keep in proper 

lane or running off road)  / D2: 

(Failed to yield right of way)  Daylight Angle Dry

V1: Changing lanes / V2: Turning 

left

V1: E  / V2: 

N Clear 42.50275 ‐71.06766

4610373 WAKEFIELD 10/15/2018

Property damage 

only (none injured) 4:14 PM 2018 No injury 45‐54

D1: (No improper driving)  / D2: 

(Unknown)  Daylight Angle Wet

V1: Turning right / V2: Travelling 

straight ahead

V1: E  / V2: 

E Clear 42.50258 ‐71.06852
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 MASSDOT CRASH RATE WORKSHEETS 



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : x SIGNALIZED : Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Crescent Street ST #

 MINOR STREET(S) : Crescent Hill ST #

ST #

ST #

ST #

North 147 INTERSECTION

2 4 4 REF #

0 3 1
113

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

113 147 0 4 264

0.080 APPROACH ADT : 3,300  ADT = TOTAL VOL/"K" FACT.

2 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 0.40

0.33 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

MassHighway
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8813\7-Crash\Crash Rates Worksheet



 CITY/TOWN : Wakefield COUNT DATE : 2021 MHD USE ONLY

 DISTRICT : 4 UNSIGNALIZED : SIGNALIZED : x Source #

~  INTERSECTION  DATA  ~

 MAJOR STREET : Water Street ST #

 MINOR STREET(S) : Crescent Street ST #

ST #

ST #

ST #

North 137 INTERSECTION

2 4 550 REF #

588 3 1
23

Peak  Hour  Volumes

1 2 3 4 5

NB SB EB WB

23 137 588 550 1,298

0.080 APPROACH ADT : 16,225  ADT = TOTAL VOL/"K" FACT.

15 # OF 
YEARS : 5 AVERAGE # OF 

ACCIDENTS ( A ) : 3.00

0.51 RATE  = ( A * 1,000,000 )           
( ADT * 365 )

Comments :  Accident Rate for District 4 signalized intersections = 0.73
Accident Rate for District 4 unsignalized intersections = 0.57

Statewide Accident Rate for Signalized Inteserction = 0.78 and Unsignalized/Inteserction = 0.57

VOLUMES (PM) :

" K "  FACTOR :

TOTAL # OF 
ACCIDENTS :

CRASH RATE CALCULATION :

`
CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH : Total 
Entering 
VehiclesDIRECTION :

S:\Jobs\8813\7-Crash\Crash Rates Worksheet



GENERAL BACKGROUND TRAFFIC GROWTH 



Proposed Mixed-Use Developemt, Wakefield, MA

Station Number ROUTE/STREET LOCATION 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Average 
Annual 

Growth Rate

4147 YANKEE DIVISION HIGHWAY NORTH OF RTE.28 142,638 141,000 137,541 148,269 147,824 146,684 0.91%

0.91%
Adjusted Rate:1.0%

General Background Traffic Growth - Daily Traffic Volumes

S:\Jobs\8542\Growth

8/20/2020



 

TRIP GENERATION CALCULATIONS 
  



Institute of Transportation Engineers (ITE)
Trip Generation, 10 th Edition
Land Use Code (LUC) 221 - Multifamily Housing (Mid-Rise)

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 56

AVERAGE WEEKDAY DAILY

T = 5.45 * (X) - 1.75
T = 5.45 * 56  - (1.75)
T = 303.45
T = 304 vehicle trips

with 50% ( 152 vpd) entering and 50% ( 152 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.98 * Ln(X) - 0.98
Ln T = 0.98 * Ln 56  - (0.98)
Ln T = 2.96

T = 19.39
T = 19 vehicle trips

with 26% ( 5 vph) entering and 74% ( 14 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.96 * Ln(X) - 0.63
Ln T = 0.96 * Ln 56  - (0.63)
Ln T = 3.23

T = 25.39
T = 25 vehicle trips

with 61% ( 15 vph) entering and 39% ( 10 vph) exiting.

SATURDAY DAILY

T = 3.04 * (X) + 417.11
T = 3.04 * 56  + (417.11)
T = 587.35
T = 588 vehicle trips

with 50% ( 294 vpd) entering and 50% ( 294 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.42 * (X) + 6.73
T = 0.42 * 56  + (6.73)
T = 30.25
T = 30 vehicle trips

with 49% ( 15 vph) entering and 51% ( 15 vph) exiting.
(same distribution split as ITE LUC 210 during the Saturday midday peak hour of generator)

Confidential Vanasse & Associates, Inc. 221-UNITS



TRIP-DISTRIBUTION CALCULATIONS 



Table with row headers in column A and column headers in rows 6 and 7

%

State FIPS 

Code

State 

Name

County 

Name

Minor 

Civil 

Division 

Name

State FIPS 

Code

State 

Name

County 

Name

Minor Civil 

Division 

Name

Workers in 

Commuting Flow
Crescent 

North
Water St  

East
Water St 

West
Crescent 

North
Water St  

East
Water St 

West
Crescent 

North
Water St  

East
Water St 

West
Crescent 

North
Water St  

East
Water St 

West

25 Massachu Middlesex Wakefield  025 Massachu Suffolk  Boston city 2,756 19.3% 27.2% 0.5 0.2 0.3 1 0.5 0.2 0.3 1 1378 551.2 826.8 2756 1378 551.2 826.8 2756

25 Massachu Middlesex Wakefield  025 Massachu Middlesex Wakefield  2,443 17.2% 24.1% 0.1 0.2 0.7 1 0.1 0.2 0.7 1 244.3 488.6 1710.1 2443 244.3 488.6 1710.1 2443

25 Massachu Middlesex Wakefield  025 Massachu Middlesex Woburn city 816 5.7% 8.0% 1 1 1 1 0 0 816 816 0 0 816 816

25 Massachu Middlesex Wakefield  025 Massachu Middlesex  Cambridge  683 4.8% 6.7% 0.5 0.5 1 0.5 0.5 1 341.5 341.5 0 683 341.5 341.5 0 683

25 Massachu Middlesex Wakefield  025 Massachu Middlesex  Reading  624 4.4% 6.2% 1 1 1 1 624 0 0 624 624 0 0 624

25 Massachu Middlesex Wakefield  025 Massachu Middlesex  Burlington  458 3.2% 4.5% 1 1 1 1 458 0 0 458 458 0 0 458

25 Massachu Middlesex Wakefield  025 Massachu Middlesex Waltham  362 2.5% 3.6% 1 1 1 1 362 0 0 362 362 0 0 362

25 Massachu Middlesex Wakefield  025 Massachu Middlesex Melrose city 357 2.5% 3.5% 0.8 0.2 1 0.8 0.2 1 0 285.6 71.4 357 0 285.6 71.4 357

25 Massachu Middlesex Wakefield  025 Massachu Essex  Beverly city 251 1.8% 2.5% 1 1 1 1 251 0 0 251 251 0 0 251

25 Massachu Middlesex Wakefield  025 Massachu Essex  Danvers  247 1.7% 2.4% 1 1 1 1 0 247 0 247 0 247 0 247

25 Massachu Middlesex Wakefield  025 Massachu Middlesex Wilmington  244 1.7% 2.4% 0.8 0.2 1 0.8 0.2 1 195.2 0 48.8 244 195.2 0 48.8 244

25 Massachu Middlesex Wakefield  025 Massachu Middlesex Medford  240 1.7% 2.4% 0.5 0.5 1 0.5 0.5 1 120 0 120 240 120 0 120 240

25 Massachu Middlesex Wakefield  025 Massachu Essex  Saugus  225 1.6% 2.2% 1 1 1 1 0 225 0 225 0 225 0 225

25 Massachu Middlesex Wakefield  025 Massachu Essex  Andover  217 1.5% 2.1% 1 1 1 1 217 0 0 217 217 0 0 217

25 Massachu Middlesex Wakefield  025 Massachu Essex  Peabody  215 1.5% 2.1% 1 1 1 1 215 0 0 215 215 0 0 215

14,244 4406 2138.9 3593.1 10138 4406 2144.425 3593.98 10138

43% 21% 35% 100% 43% 21% 35%

10,138 USE 40% 25% 35% 100% 40% 25% 35%

%

Entering

Matrix % Matrix % Trip Distribution Trip Disribution

Exiting

%

Entering

%

Exiting

Table 3. Residence MCD/County to Workplace MCD/County Commuting Flows for the 

For more information on sampling and estimation methods, confidentiality protection, and sampling 

and nonsampling errors, see <http://www2.census.gov/programs‐

surveys/acs/tech_docs/accuracy/MultiyearACSAccuracyofData2015.pdf>.

Universe: Workers 16 years and over.

Commuting flows are sorted by residence state, residence county, and residence minor civil division.

Residence Place of Work
Commuting 

Flow



 

CAPACITY ANALYSIS 
 



CAPACITY ANALYSIS WORKSHEETS 

 
Water Street at Crescent Street 

Crescent Street at Crescent Hill 

Crescent Hill at Site Driveway 

Crescent Street at Site Driveway 



Water Street at Crescent Street 



Lanes, Volumes, Timings 2021 Existing Weekday Morning Peak Hour
9: Water Street & Crescent Street 04/15/2021
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RE Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 436 6 2 570 148 1 4 1 81 11 23
Future Volume (vph) 18 436 6 2 570 148 1 4 1 81 11 23
Satd. Flow (prot) 0 2062 0 0 1906 0 0 1685 0 0 1924 0
Flt Permitted 0.963 0.999 0.967 0.799
Satd. Flow (perm) 0 1989 0 0 1904 0 0 1643 0 0 1591 0
Satd. Flow (RTOR) 1 19 2 12
Lane Group Flow (vph) 0 529 0 0 758 0 0 12 0 0 175 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Total Split (s) 50.0 50.0 50.0 50.0 22.0 22.0 22.0 22.0
Total Split (%) 52.1% 52.1% 52.1% 52.1% 22.9% 22.9% 22.9% 22.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 3.0 3.0 3.0 3.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max Max
Act Effct Green (s) 32.9 32.9 21.2 21.2
Actuated g/C Ratio 0.52 0.52 0.33 0.33
v/c Ratio 0.51 0.76 0.02 0.33
Control Delay 12.9 19.0 21.2 22.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.9 19.0 21.2 22.0
LOS B B C C
Approach Delay 12.9 19.0 21.2 22.0
Approach LOS B B C C
Queue Length 50th (ft) 100 170 2 40
Queue Length 95th (ft) 296 533 11 106
Internal Link Dist (ft) 375 593 161 694
Turn Bay Length (ft)
Base Capacity (vph) 1558 1496 549 538
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.34 0.51 0.02 0.33

Intersection Summary
Cycle Length: 96
Actuated Cycle Length: 63.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.76
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Intersection Signal Delay: 17.2 Intersection LOS: B
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     9: Water Street & Crescent Street



Lanes, Volumes, Timings 2021 Existing Weekday Evening Peak Hour
9: Water Street & Crescent Street 04/15/2021
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 558 6 3 462 85 6 11 6 117 3 17
Future Volume (vph) 24 558 6 3 462 85 6 11 6 117 3 17
Satd. Flow (prot) 0 2127 0 0 1965 0 0 1689 0 0 1970 0
Flt Permitted 0.972 0.997 0.939 0.750
Satd. Flow (perm) 0 2071 0 0 1959 0 0 1607 0 0 1541 0
Satd. Flow (RTOR) 1 14 8 7
Lane Group Flow (vph) 0 646 0 0 573 0 0 31 0 0 168 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Total Split (s) 50.0 50.0 50.0 50.0 22.0 22.0 22.0 22.0
Total Split (%) 52.1% 52.1% 52.1% 52.1% 22.9% 22.9% 22.9% 22.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 3.0 3.0 3.0 3.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max Max
Act Effct Green (s) 28.4 28.4 22.5 22.5
Actuated g/C Ratio 0.44 0.44 0.35 0.35
v/c Ratio 0.70 0.65 0.05 0.31
Control Delay 20.1 18.6 21.5 24.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 20.1 18.6 21.5 24.9
LOS C B C C
Approach Delay 20.1 18.6 21.5 24.9
Approach LOS C B C C
Queue Length 50th (ft) 130 109 4 29
Queue Length 95th (ft) 399 342 28 137
Internal Link Dist (ft) 375 593 161 694
Turn Bay Length (ft)
Base Capacity (vph) 1648 1562 569 545
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.37 0.05 0.31

Intersection Summary
Cycle Length: 96
Actuated Cycle Length: 64.1
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70
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Intersection Signal Delay: 20.1 Intersection LOS: C
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     9: Water Street & Crescent Street



Lanes, Volumes, Timings 2028 No Build Weekday Morning Peak Hour
9: Water Street & Crescent Street 04/15/2021
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 19 467 6 2 611 159 1 4 1 87 11 25
Future Volume (vph) 19 467 6 2 611 159 1 4 1 87 11 25
Satd. Flow (prot) 0 2062 0 0 1906 0 0 1719 0 0 1924 0
Flt Permitted 0.961 0.999 0.966 0.793
Satd. Flow (perm) 0 1985 0 0 1904 0 0 1674 0 0 1579 0
Satd. Flow (RTOR) 1 19 2 12
Lane Group Flow (vph) 0 566 0 0 812 0 0 12 0 0 187 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Total Split (s) 50.0 50.0 50.0 50.0 22.0 22.0 22.0 22.0
Total Split (%) 52.1% 52.1% 52.1% 52.1% 22.9% 22.9% 22.9% 22.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 3.0 3.0 3.0 3.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max Max
Act Effct Green (s) 36.1 36.1 21.0 21.0
Actuated g/C Ratio 0.54 0.54 0.32 0.32
v/c Ratio 0.53 0.78 0.02 0.37
Control Delay 12.9 19.6 22.2 23.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.9 19.6 22.2 23.9
LOS B B C C
Approach Delay 12.9 19.6 22.2 23.9
Approach LOS B B C C
Queue Length 50th (ft) 110 191 3 49
Queue Length 95th (ft) 324 #657 11 114
Internal Link Dist (ft) 375 593 161 694
Turn Bay Length (ft)
Base Capacity (vph) 1469 1414 528 505
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.57 0.02 0.37

Intersection Summary
Cycle Length: 96
Actuated Cycle Length: 66.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
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Intersection Signal Delay: 17.7 Intersection LOS: B
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     9: Water Street & Crescent Street



Lanes, Volumes, Timings 2028 No Build Weekday Evening Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 598 6 3 495 91 6 11 6 125 3 18
Future Volume (vph) 26 598 6 3 495 91 6 11 6 125 3 18
Satd. Flow (prot) 0 2127 0 0 1965 0 0 1689 0 0 1970 0
Flt Permitted 0.968 0.998 0.937 0.745
Satd. Flow (perm) 0 2063 0 0 1961 0 0 1603 0 0 1531 0
Satd. Flow (RTOR) 1 13 8 7
Lane Group Flow (vph) 0 693 0 0 614 0 0 31 0 0 178 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Total Split (s) 50.0 50.0 50.0 50.0 22.0 22.0 22.0 22.0
Total Split (%) 52.1% 52.1% 52.1% 52.1% 22.9% 22.9% 22.9% 22.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 3.0 3.0 3.0 3.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max Max
Act Effct Green (s) 30.5 30.5 22.4 22.4
Actuated g/C Ratio 0.46 0.46 0.34 0.34
v/c Ratio 0.73 0.67 0.06 0.34
Control Delay 20.6 18.8 22.1 26.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 20.6 18.8 22.1 26.1
LOS C B C C
Approach Delay 20.6 18.8 22.1 26.1
Approach LOS C B C C
Queue Length 50th (ft) 145 121 4 33
Queue Length 95th (ft) 442 378 28 145
Internal Link Dist (ft) 375 593 161 694
Turn Bay Length (ft)
Base Capacity (vph) 1615 1538 549 523
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.43 0.40 0.06 0.34

Intersection Summary
Cycle Length: 96
Actuated Cycle Length: 66.1
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73



Lanes, Volumes, Timings 2028 No Build Weekday Evening Peak Hour
9: Water Street & Crescent Street 04/15/2021

S:\Jobs\8813\8-Analysis\January\4-2027 NBPM.syn Synchro 10 Report
RE Page 5

Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     9: Water Street & Crescent Street
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 467 6 2 611 160 1 4 1 89 11 30
Future Volume (vph) 21 467 6 2 611 160 1 4 1 89 11 30
Satd. Flow (prot) 0 2062 0 0 1906 0 0 1719 0 0 1919 0
Flt Permitted 0.956 0.999 0.965 0.797
Satd. Flow (perm) 0 1975 0 0 1904 0 0 1672 0 0 1582 0
Satd. Flow (RTOR) 1 19 2 14
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.87 0.87 0.87 0.95 0.95 0.95 0.50 0.50 0.50 0.66 0.66 0.66
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 6% 4% 0% 0% 4% 1% 0% 0% 0% 3% 0% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 568 0 0 813 0 0 12 0 0 197 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Total Split (s) 50.0 50.0 50.0 50.0 22.0 22.0 22.0 22.0
Total Split (%) 52.1% 52.1% 52.1% 52.1% 22.9% 22.9% 22.9% 22.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 3.0 3.0 3.0 3.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max Max
Act Effct Green (s) 36.2 36.2 21.0 21.0
Actuated g/C Ratio 0.54 0.54 0.31 0.31
v/c Ratio 0.53 0.78 0.02 0.39
Control Delay 12.9 19.7 22.2 24.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.9 19.7 22.2 24.1
LOS B B C C
Approach Delay 12.9 19.7 22.2 24.1
Approach LOS B B C C
Queue Length 50th (ft) 110 192 3 52
Queue Length 95th (ft) 326 #658 11 118
Internal Link Dist (ft) 375 593 161 294
Turn Bay Length (ft)
Base Capacity (vph) 1460 1412 527 507
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0



Queues 2028 Build Weekday Morning Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 0.58 0.02 0.39

Intersection Summary
Cycle Length: 96
Actuated Cycle Length: 66.7
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     9: Water Street & Crescent Street
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 31 598 6 3 495 94 6 11 6 127 3 21
Future Volume (vph) 31 598 6 3 495 94 6 11 6 127 3 21
Satd. Flow (prot) 0 2127 0 0 1965 0 0 1689 0 0 1968 0
Flt Permitted 0.961 0.998 0.935 0.747
Satd. Flow (perm) 0 2048 0 0 1961 0 0 1600 0 0 1532 0
Satd. Flow (RTOR) 1 14 8 8
Lane Group Flow (vph) 0 698 0 0 617 0 0 31 0 0 185 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Total Split (s) 50.0 50.0 50.0 50.0 22.0 22.0 22.0 22.0
Total Split (%) 52.1% 52.1% 52.1% 52.1% 22.9% 22.9% 22.9% 22.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -2.0 -2.0 -2.0 -2.0
Total Lost Time (s) 3.0 3.0 3.0 3.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max Max
Act Effct Green (s) 30.8 30.8 22.4 22.4
Actuated g/C Ratio 0.46 0.46 0.34 0.34
v/c Ratio 0.73 0.67 0.06 0.35
Control Delay 20.8 18.7 22.1 26.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 20.8 18.7 22.1 26.3
LOS C B C C
Approach Delay 20.8 18.7 22.1 26.3
Approach LOS C B C C
Queue Length 50th (ft) 147 122 4 35
Queue Length 95th (ft) 450 379 28 150
Internal Link Dist (ft) 375 593 161 294
Turn Bay Length (ft)
Base Capacity (vph) 1596 1531 544 522
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.44 0.40 0.06 0.35

Intersection Summary
Cycle Length: 96
Actuated Cycle Length: 66.4
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
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Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     9: Water Street & Crescent Street



Crescent Street at Crescent Hill 
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Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 6 3 151 2 1 134
Future Vol, veh/h 6 3 151 2 1 134
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 7 3 164 2 1 146
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 313 165 0 0 166 0
          Stage 1 165 - - - - -
          Stage 2 148 - - - - -
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 680 879 - - 1412 -
          Stage 1 864 - - - - -
          Stage 2 880 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 679 879 - - 1412 -
Mov Cap-2 Maneuver 679 - - - - -
          Stage 1 864 - - - - -
          Stage 2 879 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 735 1412 -
HCM Lane V/C Ratio - - 0.013 0.001 -
HCM Control Delay (s) - - 10 7.6 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 1 108 5 2 145
Future Vol, veh/h 3 1 108 5 2 145
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 3 1 117 5 2 158
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 282 120 0 0 122 0
          Stage 1 120 - - - - -
          Stage 2 162 - - - - -
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 708 931 - - 1465 -
          Stage 1 905 - - - - -
          Stage 2 867 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 707 931 - - 1465 -
Mov Cap-2 Maneuver 707 - - - - -
          Stage 1 905 - - - - -
          Stage 2 866 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.8 0 0.1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 752 1465 -
HCM Lane V/C Ratio - - 0.006 0.001 -
HCM Control Delay (s) - - 9.8 7.5 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -
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Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 6 3 162 2 1 144
Future Vol, veh/h 6 3 162 2 1 144
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 7 3 176 2 1 157
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 336 177 0 0 178 0
          Stage 1 177 - - - - -
          Stage 2 159 - - - - -
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 659 866 - - 1398 -
          Stage 1 854 - - - - -
          Stage 2 870 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 658 866 - - 1398 -
Mov Cap-2 Maneuver 658 - - - - -
          Stage 1 854 - - - - -
          Stage 2 869 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.1 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 715 1398 -
HCM Lane V/C Ratio - - 0.014 0.001 -
HCM Control Delay (s) - - 10.1 7.6 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 TWSC 2028 No Build Weekday Evening Peak Hour
3: Crescent Street & Crescent Hill 04/15/2021

S:\Jobs\8813\8-Analysis\January\4-2027 NBPM.syn Synchro 10 Report
RE Page 2

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 1 116 5 2 155
Future Vol, veh/h 3 1 116 5 2 155
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 3 1 126 5 2 168
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 301 129 0 0 131 0
          Stage 1 129 - - - - -
          Stage 2 172 - - - - -
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 691 921 - - 1454 -
          Stage 1 897 - - - - -
          Stage 2 858 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 690 921 - - 1454 -
Mov Cap-2 Maneuver 690 - - - - -
          Stage 1 897 - - - - -
          Stage 2 856 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.9 0 0.1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 736 1454 -
HCM Lane V/C Ratio - - 0.006 0.001 -
HCM Control Delay (s) - - 9.9 7.5 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 TWSC 2028 Build Weekday Morning Peak Hour
3: Crescent Street & Crescent Hill 04/15/2021

S:\Jobs\8813\8-Analysis\January\5-2027 BAM.syn Synchro 10 Report
RE Page 1

Intersection
Int Delay, s/veh 0.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 7 7 163 3 2 144
Future Vol, veh/h 7 7 163 3 2 144
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 8 8 177 3 2 157
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 340 179 0 0 180 0
          Stage 1 179 - - - - -
          Stage 2 161 - - - - -
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 656 864 - - 1396 -
          Stage 1 852 - - - - -
          Stage 2 868 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 655 864 - - 1396 -
Mov Cap-2 Maneuver 655 - - - - -
          Stage 1 852 - - - - -
          Stage 2 866 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.9 0 0.1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 745 1396 -
HCM Lane V/C Ratio - - 0.02 0.002 -
HCM Control Delay (s) - - 9.9 7.6 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 2010 TWSC 2028 Build Weekday Evening Peak Hour
3: Crescent Street & Crescent Hill 04/15/2021

S:\Jobs\8813\8-Analysis\January\6-2027 BPM.syn Synchro 10 Report
RE Page 2

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 3 117 6 6 156
Future Vol, veh/h 4 3 117 6 6 156
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 4 3 127 7 7 170
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 315 131 0 0 134 0
          Stage 1 131 - - - - -
          Stage 2 184 - - - - -
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 678 919 - - 1451 -
          Stage 1 895 - - - - -
          Stage 2 848 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 675 919 - - 1451 -
Mov Cap-2 Maneuver 675 - - - - -
          Stage 1 895 - - - - -
          Stage 2 844 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.8 0 0.3
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 762 1451 -
HCM Lane V/C Ratio - - 0.01 0.004 -
HCM Control Delay (s) - - 9.8 7.5 0
HCM Lane LOS - - A A A
HCM 95th %tile Q(veh) - - 0 0 -



Crescent Hill at  Site Driveway 



HCM 2010 TWSC 2028 Build Weekday Morning Peak Hour
7: Site Driveway & Crescent Hill 04/15/2021

S:\Jobs\8813\8-Analysis\January\5-2027 BAM.syn Synchro 10 Report
RE Page 3

Intersection
Int Delay, s/veh 2.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 3 2 0 9 5 0
Future Vol, veh/h 3 2 0 9 5 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 2 0 10 5 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 5 0 14 4
          Stage 1 - - - - 4 -
          Stage 2 - - - - 10 -
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 - - 1616 - 1005 1080
          Stage 1 - - - - 1019 -
          Stage 2 - - - - 1013 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1616 - 1005 1080
Mov Cap-2 Maneuver - - - - 1005 -
          Stage 1 - - - - 1019 -
          Stage 2 - - - - 1013 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 8.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1005 - - 1616 -
HCM Lane V/C Ratio 0.005 - - - -
HCM Control Delay (s) 8.6 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 2010 TWSC 2028 Build Weekday Evening Peak Hour
7: Site Driveway & Crescent Hill 04/15/2021

S:\Jobs\8813\8-Analysis\January\6-2027 BPM.syn Synchro 10 Report
RE Page 6

Intersection
Int Delay, s/veh 1.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 7 5 0 4 3 0
Future Vol, veh/h 7 5 0 4 3 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 8 5 0 4 3 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 13 0 15 11
          Stage 1 - - - - 11 -
          Stage 2 - - - - 4 -
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 - - 1606 - 1004 1070
          Stage 1 - - - - 1012 -
          Stage 2 - - - - 1019 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1606 - 1004 1070
Mov Cap-2 Maneuver - - - - 1004 -
          Stage 1 - - - - 1012 -
          Stage 2 - - - - 1019 -
 

Approach EB WB NB
HCM Control Delay, s 0 0 8.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1004 - - 1606 -
HCM Lane V/C Ratio 0.003 - - - -
HCM Control Delay (s) 8.6 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0 - - 0 -



Crescent Street at Site Driveway 



HCM 2010 TWSC 2028 Build Weekday Morning Peak Hour
5: Crescent Street & Site Driveway 04/15/2021

S:\Jobs\8813\8-Analysis\January\5-2027 BAM.syn Synchro 10 Report
RE Page 2

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 6 1 165 2 0 151
Future Vol, veh/h 6 1 165 2 0 151
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 7 1 179 2 0 164
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 344 180 0 0 181 0
          Stage 1 180 - - - - -
          Stage 2 164 - - - - -
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 652 863 - - 1394 -
          Stage 1 851 - - - - -
          Stage 2 865 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 652 863 - - 1394 -
Mov Cap-2 Maneuver 652 - - - - -
          Stage 1 851 - - - - -
          Stage 2 865 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.4 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 676 1394 -
HCM Lane V/C Ratio - - 0.011 - -
HCM Control Delay (s) - - 10.4 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0 0 -



HCM 2010 TWSC 2028 Build Weekday Evening Peak Hour
5: Crescent Street & Site Driveway 04/15/2021

S:\Jobs\8813\8-Analysis\January\6-2027 BPM.syn Synchro 10 Report
RE Page 4

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 4 1 122 7 1 159
Future Vol, veh/h 4 1 122 7 1 159
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 4 1 133 8 1 173
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 312 137 0 0 141 0
          Stage 1 137 - - - - -
          Stage 2 175 - - - - -
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 681 911 - - 1442 -
          Stage 1 890 - - - - -
          Stage 2 855 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 680 911 - - 1442 -
Mov Cap-2 Maneuver 680 - - - - -
          Stage 1 890 - - - - -
          Stage 2 854 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.1 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 716 1442 -
HCM Lane V/C Ratio - - 0.008 0.001 -
HCM Control Delay (s) - - 10.1 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -
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MEMORANDUM 
 

 

TO: Mr. Saverio Fulciniti 

ACG RE Reading, LLC 

P.O. Box 4449 

Peabody, MA 01960 

 

 

FROM: Mr. Shaun P. Kelly SPK 

Associate 

Vanasse & Associates, Inc. 

35 New England Business Center Drive 

Suite 140 

Andover, MA  01810 

(978) 474-8800 

 

DATE: 

 

April 9, 2021 

 

RE: 

 

8944  

 

SUBJECT: 

 

Traffic and Parking Analysis 

Proposed Residential Development 

97-99 Water Street 

Wakefield, Massachusetts 

  

 

 

 

INTRODUCTION 

 

As requested, Vanasse & Associates, Inc. (VAI) has prepared a traffic and parking analysis for the proposed 

mixed-use redevelopment to be located at 97-99 Water Street in Wakefield, Massachusetts.  The proposed 

project would replace an existing one-story, two unit residential building with a proposed three-story 

building that would accommodate a mix of residential and ground level commercial space.   

 

As documented in this assessment, the project is expected to result in minimal increase to area traffic on 

both a daily and peak hour basis.  The proposed parking supply is adequate to accommodate the peak 

demand for the residential uses, with adequate on-street parking provided in close proximity of the site to 

accommodate the limited commercial space.  The proposed access plan, including modifications to the 

Wakefield Avenue alignment have been properly designed to allow safe access to the project for both 

vehicular and pedestrian traffic. 

 

 

PROPOSED PROJECT 

 

The proposed project would replace an existing one-story, two unit residential building with a proposed 

three-story building that would accommodate four two bedroom apartments, as well as 999 square feet (sf) 

of ground level commercial space.  A total of six (6) parking spaces would be provided for exclusive use 

of the residents of the project, including four (4) garage spaces and two (2) on-site surface spaces.  Access 

to the parking garage and surface spaces is proposed via a new 22-foot driveway from the eastern side of 

Wakefield Avenue.  The location of the project site, relative to the surrounding transportation system is 

displayed in Figure 1.   

 

 

RESIDENTIAL PARKING REQUIREMENTS 

 

Town of Wakefield Zoning (Section 190-41.B) requires 1.5 spaces per residential unit for multifamily 

attached dwellings that provide 2 bedrooms or fewer.  This equates to a requirement of six (6) parking 



 

 
Figure 1 – Site Location Map 

 

spaces to accommodate the proposed residential use.   

 

Additionally, data provided by the Institute of Transportation Engineers (ITE) as part of the Parking 

Generation manual1 was reviewed to identify the anticipated peak demand for the residential units.  The 

ITE data indicates that multi-family housing located within 0.5-mile of transit service requires 1.25 parking 

spaces per unit on average, for a total residential parking demand of five (5) space. As such, the proposed 

parking supply of six (6) spaces is adequate to accommodate the peak residential demand for the project. 

 

 

COMMERCIAL PARKING 

 

The project will only accommodate a small 999 sf commercial space.  The expected retail use will be 

community focused such as food, entertainment, or personal services. Given the location of the project, the 

retail space is expected to rely heavily upon existing foot traffic in the area.  For mixed-use developments 

where the commercial component includes small businesses, whose total parking requirement is less than 

or equal to four (4) spaces based on a 1 space per 250 sf ratio, the Wakefield Zoning code  

(Section 190-36.B3) allows for an off-street parking exemption.   

 

In addition, on-street parking proximate to the project exists with unrestricted parking provided on the 

eastern side of Wakefield Avenue and northern side of Water Street with one-hour parking provided along 

the southern side of Water Street.  It is expected that this available off-street parking is adequate to 

accommodate the minimal parking demand expected to be generated by the limited commercial space. 

 

  

 
1Parking Generation, Fifth Edition; Institute of Transportation Engineers; Washington, DC; January 2019. 



 

TRIP GENERATION 

 

In order to develop the traffic characteristics of the proposed project, trip-generation statistics published by 

the ITE for LUC 220, Multifamily Housing (Low-Rise) and LUC 820, Shopping Center were utilized.  The 

land use codes represent the appropriate categories for the existing and proposed use of the site.  A summary 

of the expected vehicle trip generation during the critical weekday morning and weekday evening peak 

commuter hours is provided in Table 1.  

 

 

Table 1 

TRIP GENERATION SUMMARY 

 

 

Time Period/ 

Directional 

Distribution 

 

Proposed  

Residential  

Tripsa 

Proposed 

Commercial 

Tripsb 

Existing 

Residential  

Tripsc 

Total New 

 Trips 

 

Weekday Morning 

Peak Hour: 

 Entering 

 Exiting 

 Total 

 

 

 

0 

2 

2 

 

 

 

1 

0 

1 

 

 

 

-0 

-1 

-1 

 

 

 

1 

1 

2 

 

Weekday Evening 

Peak Hour: 

 Entering 

 Exiting 

 Total 

 

 

 

 

1 

1 

2 

 

 

 

2 

2 

4 

 

 

 

-1 

-0 

-1 

 

 

 

2 

3 

5 

aBased on ITE LUC 220, Multi-Family Housing (Low-Rise) applied to 4 units.  
bBased on ITE LUC 820, Shopping Center applied to 999 sf.  
aBased on ITE LUC 220, Multi-Family Housing (Low-Rise) applied to 2 units.  

 

 

As summarized in Table 1, in comparison to the existing use of the project site, the proposed redevelopment 

project is expected to generate 2 new vehicle trips (1 vehicle entering and 1 vehicle exiting) during the 

weekday morning peak-hour and 5 new vehicle trips (2 vehicles entering and 3 vehicles exiting) expected 

during  the weekday evening peak hour.  This minimal level of traffic increase is not expected to result in 

any notable impact to area traffic operations and falls within the level of daily fluctuation of traffic flow 

along the corridors serving the site. It is also noted that these projections are likely conservative given that 

a percentage of residential traffic will likely include walking trips to nearby bus and commuter rail service 

provided by the Massachusetts Bay Transit Authority (MBTA) and well as a percentage of the commercial 

trips occurring via walking trips. 

 

 

SITE LAYOUT AND CIRCULATION 

 

VAI has reviewed the proposed site layout and circulation plan.  The proposed site access driveway onto 

Wakefield Avenue is adequately sized to accommodate entering and exiting movements to the residential 

parking spaces.  The site layout proposes modifications to the existing curb line along Wakefield Avenue.  

Proposed modifications will include increasing the radius at the eastern corner of Wakefield Avenue and 

Water Street which will improve the turning area for vehicles making a right-turn from Wakefield Avenue 

to Water Street.  It is recommended that the proposed sidewalk and wheelchair ramp be designed and 

constructed to meet applicable Americans with Disabilities Act (ADA) design criteria, including provision 



 

of a five foot sidewalk along the site frontage. 

 

 

CONCLUSION 

 

In summary, the proposed 6 parking spaces are adequate for the proposed project and the 999 sf of 

commercial space is expected to have a minimal impact to on-street parking in the vicinity of the site. In 

terms of traffic impact, there will be a minimal amount of peak-hour traffic associated with the project, with 

peak hour increases projected to result in only 2 to 5 additional trips per hour as compared to the current 

use of the site.  The proposed access plan, including modifications to the Wakefield Avenue alignment have 

been properly designed to allow safe access to the project for both vehicular and pedestrian traffic.  As 

such, the project can be accommodated safely as planned with minimal impact to traffic and parking in the 

area. 

 

 

cc: File 
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