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This document has been prepared for the titled project or named part thereof (the
“project”) and except for approval and commenting municipalities and agencies in
their review and approval of this project, should not be relied upon or used for any
other project without an independent check being carried out as to its suitability and
prior written authorization of Paradigm Transportation Solutions Limited being
obtained. Paradigm Transportation Solutions Limited accepts no responsibility or
liability for the consequence of this document being used for a purpose other than
the project for which it was commissioned. Any person using or relying on the
document for such other purpose agrees, and will by such use or reliance be taken to
confirm their agreement to indemnify Paradigm Transportation Solutions Limited for
all loss or damage resulting there from. Paradigm Transportation Solutions Limited
accepts no responsibility or liability for this document to any party other than the
person by whom it was commissioned and the approval and commenting
municipalities and agencies for the project.

To the extent that this report is based on information supplied by other parties,
Paradigm Transportation Solutions Limited accepts no liability for any loss or damage
suffered by the client, whether through contract or tort, stemming from any
conclusions based on data supplied by parties other than Paradigm Transportation
Solutions Limited and used by Paradigm Transportation Solutions Limited in
preparing this report.
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Executive Summary

Study Overview

The City of Hamilton has initiated a Municipal Class Environmental
Assessment (EA) (Phases 3 and 4) for Barton Street and Fifty Road
Improvements in the community of Stoney Creek. This Transportation and
Traffic Analysis Report has been prepared to address short and long-term
transportation needs related to planned growth within these corridors to the
year 2031. Opportunities to better facilitate the movement of vehicles,
transit, goods movement, walking and cycling were reviewed. The Study
Area for the transportation assessment comprised Barton Street from
Fruitland Road to Fifty Road, and Fifty Road from South Service Road to
Highway 8.

Planning Context

Numerous studies, projects and initiatives previously completed or currently
underway by the City of Hamilton and other public agencies provide the
planning context for the Barton Street and Fifty Road Class EA. These
include the Official Plan and Transportation Plans for the City of Hamilton,
and other on-going Class EA studies near the Study Area. Of note, the 2008
Stoney Creek Urban Boundary Expansion Study (SCUBE) Transportation
Master Plan established the need and justification for the widening of Barton
Street to three (3) lanes through the Study Area and served as the foundation
for the Problem and Opportunity Statement for this Class EA study.

Traffic Operations Analysis Approach

Traffic analyses were completed for both existing (2016) and future (2031)
conditions during the weekday morning (AM) and afternoon (PM) peak hours
at midblock and intersection locations within the Study Area. The
methodologies applied for the analyses are described as follows:

For midblock sections, operational performance was characterized
based on volume-to-capacity (v/c) ratio. A v/c ratio of 0.90 or less
was deemed acceptable operation.

The operational performance of the signalized and stop controlled
intersections was assessed based on Level of Service (LOS) and
v/c ratio estimates provided by Synchro Version 9.1. A v/c ratio of
0.90 or less was considered acceptable operation.

Existing Transportation Conditions

Sufficient capacity exists to serve existing midblock traffic volumes on
Barton Street and Fifty Road within the Study Area.
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All intersections within the Study Area currently operate with overall
acceptable levels of service and within capacity during the AM and PM peak
hours, except for Fifty Road and South Service Road. During both peak
hours, this intersection operates with overall LOS F. In the AM peak hour, the
southbound shared left-through-right turn movement operates at LOS F with
a v/c ratio exceeding 1.0. In the PM peak hour, the eastbound shared left-
through-right turn movement operates at LOS F with a v/c ratio of 0.97, and
the southbound shared left-through-right turn movement operates at LOS F
with a v/c ratio exceeding 1.

Future Transportation Conditions

Sufficient capacity would exist to serve forecasted year 2031 midblock
traffic volumes on Barton Street and Fifty Road within the Study Area,
assuming the proposed three (3)-lane cross-section is provided on Barton
Street.

Several intersections within the Study Area are expected to operate with
poor levels of service and over capacity by the year 2031 if not improved.
Specific locations where LOS F and/or v/c ratios greater than 0.90 are
anticipated include:

Barton Street at Fruitland Road - In the AM peak hour, the
eastbound, northbound and southbound left turn movements. In the
PM peak hour, the eastbound left turn movement;

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue — In the
AM peak hour, the northbound left-through-right turn movement.

Barton Street at Jones Road - In the AM peak hour the northbound
left-through-right turn movement. In the PM peak hour, the
northbound and southbound left-through-right turn movements.

Barton Street at Glover Road — In the AM peak hour, the westbound
through-right turn movement. In the PM peak hour, the eastbound
and westbound through-right turn movements;

Barton Street at McNeilly Road - In the AM peak hour, the
westbound through-right turn movement. In the PM peak hour, the
eastbound through-right turn movement;

Barton Street at Lewis Road - In the PM peak hour, the eastbound
through-right turn movement;

Barton Street at Winona Road - In the PM peak hour, the eastbound
and westbound through-right turn movement;

Barton Street at Fifty Road — During both peak hours, the overall
intersection and the eastbound left turn movement;

Fifty Road at Highway 8 — In the PM peak hour, the overall
intersection and the southbound left-through-right turn movement;
and
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Fifty Road at South Service Road — In the PM peak hour, the
eastbound left turn movement.

Potential Road Improvements

The following modifications were considered to improve intersection
operations for 2031 future traffic conditions:

Barton Street at Fruitland Road - Signal timing optimization and
addition of westbound, northbound and southbound right turn lanes;

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue —
Installation of traffic control signals or a roundabout (plus eastbound
and westbound left turn lanes with three (3) cross-section);

Barton Street at Jones Road - Installation of traffic control signals or
a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Glover Road - Installation of traffic control signals or
a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at McNeilly Road — Installation of traffic control signals
or a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Lewis Road - Installation of traffic control signals or
a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Winona Road — Installation of traffic control signals
or a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Fifty Road — Installation of traffic control signals or a
roundabout and addition of southbound right turn lane (plus
eastbound left turn lane with three (3) lane cross-section);

Fifty Road at Highway 8 — Addition of left turn lanes on all
approaches; and

Fifty Road at South Service Road - Signal timing optimization and
addition of second southbound through and westbound right turn
lanes.

All intersections are forecasted to operate with acceptable levels of service
during the AM and PM peak hours with these improvements implemented.
The intersections analyzed would likely operate better with roundabout
control than traffic control signals.

The analyses confirmed the need and justification to improve Barton Street
to three (3) lanes as recommended in the SCUBE Transportation Master
Plan.
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Fifty Road and Canadian National Railway Crossing

The need for enhanced protection at the Fifty Road and Canadian National
Railway (CNR) crossing was assessed based on the “road exposure index”,
which is calculated as the cross-product of the daily number of trains and
the Annual Average Daily Traffic (AADT). An index value exceeding 200,000
is a primary indicator that grade separation should be considered as there is
currently no nationally recognized approach for assessing merit.

Between 13 and 20 trains cross Fifty Road on the CNR tracks daily under
existing conditions, with 13 to 24 trains forecasted by the 2031 horizon year.
Based on existing and forecasted traffic volumes, grade separation is not
required under existing conditions, but should be considered by the 2031
horizon year subject to a more detailed safety assessment, especially if GO
Transit rail service is extended to Niagara Region as planned. The need for
grade separation should be examined further through the forthcoming
addenda to the 2011 Niagara Rail Service Expansion GO Transit Class
Environmental Assessment Study.

Recommendations
It is recommended that:

Barton Street be widened to three (3) lanes from Fruitland Road to
Fifty Road, consistent with the recommendations contained in the
SCUBE Transportation Master Plan;

The Barton Street at Fruitland Road, Barton Street at Fifty Road and
Fifty Road at Highway 8 intersections be further improved as
recommended in this study;

Traffic control signals or a roundabout be installed at the following
intersections:

e Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue;
e Barton Street at Jones Road;

e Barton Street at Glover Road;

e Barton Street at McNeilly Road;

e Barton Street at Lewis Road;

e Barton Street at Winona Road; and

e Barton Street at Fifty Road;

A grade separation be considered for the Fifty Road and CNR
crossing by 2031, especially if GO Transit rail service is extended to
Niagara Region as planned.
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1.1

1.2

1.2.1

Introduction

Overview

The City of Hamilton has initiated a Municipal Class Environmental
Assessment (EA) Phases 3 and 4 for Barton Street and Fifty Road
Improvements in the community of Stoney Creek. This Transportation and
Traffic Analysis Report has been prepared to address short and long-term
transportation needs related to planned growth within these corridors to the
year 2031. Opportunities to better facilitate the movement of vehicles,
transit, goods movement, walking and cycling were reviewed.

Figure 1.1 illustrates the Study Area for this report, which comprises Barton
Street from Fruitland Road to Fifty Road, and Fifty Road from South Service
Road to Highway 8.

Traffic Operations Analysis Approach

The transportation need and justification assessment was based on traffic
operations analysis conducted for the midblock sections and intersections
within the Study Area. The analyses were completed for both existing (2016)
and future (2031) conditions during the weekday morning (AM) and afternoon
(PM) peak hours to characterize operating conditions and identify locations
requiring attention. The methodologies applied for the analyses are
described as follows.

Midblock Analysis

For midblock sections, operational performance was characterized based on
the volume-to-capacity (v/c) ratio for the link. The v/c ratio provides a
measure of traffic volume demand to available capacity, with an at-capacity
condition represented by a v/c ratio of 1.00 (i.e. volume demand equals
theoretical capacity). A v/c ratio of 0.90 or less was deemed acceptable
operation for midblock locations, as road segments with volumes exceeding
this threshold would typically be candidates for widening.

The midblock v/c ratios were calculated by dividing the traffic link volume
(existing or forecasted) by the theoretical capacity for the subject link (i.e. the
maximum hourly rate at which vehicles can be expected reasonably to
traverse the section of roadway within a given time, under prevailing
roadway, traffic and control conditions). A theoretical capacity of

900 vehicles per hour per lane was assumed for Barton Street and Fifty
Road per the City of Hamilton travel demand forecasting model.

This value reflects the intended function of the road, and accounts for
factors such as: the type and number of local streets and private accesses
provided; the presence of pedestrians and crossing locations; and typical
driving characteristics for this type of facility.
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1.2.2

Intersection Analysis

Intersection Level of Service (LOS) is estimated based on average delay per
vehicle and includes deceleration delay, queue move-up time, stopped
delay, and final acceleration delay. LOS is a qualitative measure that
describes the operating conditions within an intersection, and the perception
of those conditions by road users. There are six levels of service defined.
Each level has a letter identification from A to F with LOS A representing the
best operating conditions and LOS F the worst. Table 1.1 summarizes the
LOS criteria for signalized, stop controlled, and roundabout intersections
according to the 2000 and 2010 Highway Capacity Manual (HCM 2000 and
HCM 2010).

The operational analysis for the signalized and stop controlled intersections
was conducted using Synchro Version 9.1, which implements the methods
contained in HCM 2000 and HCM 2010. A Synchro network was developed
specifically for this study and further refined through the analyses.

TABLE 1.1: INTERSECTION LEVEL OF SERVICE CRITERIA

Average Control Delay per Vehicle (sec/veh)

Iéi‘:: coef Signalized Stop Controlled? and

Intersections’ Roundabouts®

A <=10 <=10

B >10 and <= 20 >10 and <= 15

C > 20 and <= 35 > 15 and <= 25

D > 35 and <= 55 > 25 and <= 35

E > 55 and <= 80 > 35 and <= 50

F > 80 > 50

Source: 1. Highway Capacity Manual, 4th Edition (HCM 2000), Transportation
Research Board, Chapter 16: Signalized Intersections, Exhibit 16-2
2. HCM 2000, Chapter 17: Unsignalized Intersection, Exhibit 17-2
3. HCM 2000, Chapter 21: Roundabouts, Exhibit 21-1

The operational performance of the signalized and stop controlled
intersections within the Study Area was also assessed based on the v/c
ratio. For this study, v/c ratios were calculated at each intersection for
individual movements and the entire intersection, with a v/c ratio of 0.90 or
less considered acceptable operation.
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1.3 Report Organization

The remainder of the Transportation and Traffic Analysis Report is organized
as follows:

» Section 2 provides the Planning Context, summarizing the findings
of other studies, projects, and initiatives to be considered in
completing the report;

> Section 3 presents the analysis of Existing Transportation
Conditions for the 2016 base year;

» Section 4 summarizes the analysis of the Future Transportation
Conditions for the 2031 horizon year; and

» Section 5 provides the Conclusions and Recommendations of this
report.
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2

2.1

2.1.1

2.1.2

Planning Context

Provincial and Inter-Regional
Provincial Growth Plan for the Greater Golden Horseshoe

The Growth Plan for the Greater Golden Horseshoe — Places to Grow was
adopted in June 2006 under the provisions of the Places to Grow Act, 2005.
The plan provides the framework for implementing the Provincial
government’s vision for building stronger, prosperous communities by better
managing growth to the year 2041 in the burgeoning Greater Toronto and
Hamilton Area (GTHA). Since implementation, the plan has been amended to
address growth in the County of Simcoe (including the cities of Barrie and
Orillia), and provide population and employment forecasts to the year 2041.

The Growth Plan contains specific policies and directives regarding
transportation, infrastructure, land use planning, urban form, housing, natural
heritage and resource protection to be considered by municipalities in their
planning activities. Of interest, the Growth Plan provides direction around
where growth can occur, the form of future development, and future
population and employment forecasts. The plan, as amended, forecasts the
population of the City of Hamilton to grow to 680,000 by 2031, 730,000 by
2036, and 780,000 by 2041, for an annual average growth rate of 1.54 per
cent. For employment, Places to Grow forecasts the number of jobs in the
City to reach 310,000 by 2031, 330,000 by 2036, and 350,000 by 2041, for
an annual average growth rate of 1.36 per cent.

The plan also offers guidance regarding transportation system development,
envisioning an “integrated transportation network that will allow people
choices for easy travel both within and between urban centers.” While travel
by automobile will remain a significant means of transport, other travel
modes, including efficient, convenient and affordable public transit, and
walking and cycling, will become more important elements of the urban
transportation system.

Metrolinx “The Big Move” — Regional Transportation Plan for the GTHA

Pursuant to the Metrolinx Act, 2006, the Province created Metrolinx to
develop, fund, coordinate and promote transportation within the GTHA
municipalities. In 2008, Metrolinx released its Regional Transportation Plan
(RTP) for the GTHA, entitled “The Big Move: Transforming Transportation in
the Greater Toronto and Hamilton Area”. The plan outlines a 25-year vision
for sustainable transportation in the GTHA, and the policies, programs and
infrastructure investments required to achieve this vision of a seamless,
integrated transportation network.

The Big Move is primarily focused on enhancing and expanding public
transit. Near the Study Area, the RTP identifies a Niagara GO Rail line the
provision of Higher Order Transit (either Bus Rapid Transit (BRT) or Light Ralil
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2.2

2.21

Rapid Transit (LRT)) on King Street from McMaster University to Eastgate
Square Transit terminal. The plan also includes policies related to goods
movement, active transportation (AT) and transit to be considered in
developing and improving infrastructure.

City of Hamilton
Urban Hamilton Official Plan

The Urban Hamilton Official Plan (UHOP) guides City Council in managing
growth and development through interpretation of the intent of Provincial
legislation and policies and providing a long term strategic policy framework.
The UHOP includes a transportation network and related polices to serve
planned growth, including TDM policies and programs to foster travel
options and reduce traffic congestion in the City.

Schedule C (Functional Road Network) of the UHOP identifies Barton Street
as Minor Arterial and Fifty Road as Major Arterial. A minor arterial road is
designed to:

Carry moderate volumes of intra-municipal traffic and inter-regional
traffic through the City in association with other types of roads;
Permit land access with some controls;

Provide a basic minimum right-of-way width of 36.576 metres, unless
otherwise specified;

Be organized in a grid pattern with collectors, major and minor
arterials, parkways, and Provincial highways;

Include sidewalks on both sides of the street and provide bicycle
lanes, where appropriate;

Permit gateway features where required; and
Prohibit, or at least restrict, on-street parking and loading in the peak
hours.

A major arterial road is designed to:
Carry relatively high volumes of intra-municipal and inter-regional
traffic through the City in association with other types of roads;
Permit controlled/restricted land access;

Provide a basic maximum right-of-way width of 45.720 metres,
unless otherwise specified;

Include sufficient right-of-way widths for left turn lanes and right turn
lanes at major intersections;

Be organized in a grid pattern with collectors, other major and minor
arterials, parkways, and Provincial highways;
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2.2.2

Include sidewalks on both sides of the street and provide bicycle
lanes, where appropriate;

Prohibit, or at least restrict, on-street parking and loading in the peak
hours.

Schedule C2 (Future Road Widenings of the UHOP) identifies Barton Street
from Nash Road to Fifty Road to have a right-of-way width of 36.576 metres
and Fifty Road from Falcon Road to Ridge Road at 26.213 metres.

Stoney Creek Urban Boundary Expansion Area — Transportation Master
Plan (Phases 1 and 2) Study Report

The 2008 Stoney Creek Urban Boundary Expansion Area (SCUBE) —
Transportation Master Plan (Phases 1 and 2) Study Report provides a
transportation strategy to accommodate planned growth in the Stoney
Creek urban boundary expansion area resulting from Official Plan
Amendments and the Provincial Places to Grow plan.

The SCUBE Transportation Master Plan concluded that no significant
through lane capacity was required on Barton Street by 2021, but the road
should be widened to a basic three-lane cross-section for operational
reasons and to provide access to the adjacent low density, strip residential,
commercial and industrial developments. The study recommended a centre
two-way left turn lane at midblock driveways and local intersections and left-
turn lanes at major intersections to increase capacity and improve road
safety.

The SCUBE Transportation Master Plan recommended no improvements to
Fifty Road by the 2021 horizon year. However, the study did identify a need
to improve Fifty Road between Highway 8 and the QEW due to the possibly
of higher order transit being extended east into Stoney Creek to a proposed
transit terminal at Fifty Road and South Service Road. This recommendation
is consistent with the 2007 Hamilton Transportation Master Plan which
proposed widening this section of Fifty Road beyond 2021.

Three new collector roads were identified in the SCUBE Transportation
Master Plan to connect with Barton Street: between Jones Road and Glover
Road; between McNeilly Road and Lewis Road; and between Lewis Road
and Winona Road. The study recommends a minimum right-of-way of 26
metres for the collector roads to provide wider lanes or separate facilities to
accommodate cyclists and sidewalks on both sides of the street.

A local transit bus route on Barton Street was recommended to provide two-
way service between the future transit terminal at Fifty Road and South
Service Road and other parts of Hamilton. The SCUBE Transportation
Master Plan sets a 12 percent transit modal split target, which would be
achievable through implementation of transit priority infrastructure, transit
supportive land uses, and system improvements elsewhere in the City
intended to ensure an attractive level of transit service for the entire trip.
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2.2.3 Gordon Dean Avenue Municipal Class Environmental Assessment
(Phase 3 and 4)

In 2011, the City of Hamilton completed Phases 1 and 2 of a Class EA for
Fruitland Road. The study recommended a new north-south road, east of the
existing Fruitland Road between Highway 8 and Barton Street, to serve
trucks travelling through the area. The new road, Gordon Dean Avenue, is
proposed to connect with Barton Street opposite Sunnyhurst Avenue and
intersect with Highway 8 at one of two locations.

The study has since resumed, with Phases 3 and 4 currently being
conducted to establish the preferred design for Gordon Dean Avenue. The
following configuration was presented to the public as the preliminary
preferred design at an April 2017 open house:

Two-lane cross-section with sidewalks and multi-use path;

Curved horizontal alignment to reduce the impact to existing
property; and

Traffic signals or roundabout for traffic control at the intersection of
Barton Street and Sunnyhurst Avenue/Gordon Dean Avenue.
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3 Existing Transportation Conditions

3.1 Road Network

The main roadways within the Study Area include:

Barton Street is an east-west minor arterial road identified in the City
of Hamilton Urban Official Plan that extends from Locke Street North
in the Harbour/Downtown Area in the west to Fifty Road in the east.
Within the Study Area (from Fruitland Road to Fifty Road), Barton
Street has posted speed limits of 50 km/h to 60 km/h, and features a
rural cross-section, with one (1) travel lane per direction; and

Fifty Road is a two lane, north-south major arterial road identified in
the City of Hamilton Urban Official Plan that extends from the Lake
Ontario shore south up the Niagara Escarpment to Ridge Road.
There is a full interchange with the QEW at Fifty Road. Within the
Study Area, Fifty Road has a rural cross-section and a posted speed
limit of 60 km/h. Approximately 130 m south of its intersection with
South Service Road, there is an at-grade rail crossing of the
Canadian National Railway (CNR).

There are also several local roads and driveways that intersect with Barton
Street and Fifty Road within the Study Area, including:

Fruitland Road is a north-south minor arterial road that intersects
Barton Street at a signalized intersection;

Jones Road is a north-south collector road that intersects Barton
Street with stop-control from the north-south movements;

Glover Road is a north-south minor arterial that intersects Barton
Street at an all-way stop control intersection;

McNaeilly Road is a north-collector road that intersects Barton Street
at an all-way stop control intersection;

Lewis Road is a north-collector road that intersects Barton Street at
an all-way stop control intersection;

Winona Road is a north-collector road that intersects Barton Street
at an all-way stop control intersection;

South Service Road is an east-west minor arterial road that
intersects Fifty Road at an all-way stop control intersection; and

Highway 8 (Queenston Road) is an east-west major arterial road
that intersects with Fifty Road at a signalized intersection.

Figure 3.1 illustrates the existing lane configuration and traffic control at the
nine (9) primary intersections within the Study Area. As noted above, the

intersections of Barton Street at Fruitland Road and Fifty Road at Highway 8
are signalized. The intersections of Barton Street at Jones Road and Barton
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3.2

3.2.1

3.2.2

Street at Fifty Road feature two-way stop control, while the remaining
intersections are all-way stop control.

Transit and Active Transportation Network
Transit Network

Hamilton Street Railway (HSR) currently operates one (1) bus route within the
Study Area, Route 55 Stoney Creek Central. Route 55 travels east-west from
the Eastgate Square Transit Terminal to Jones Road and Highway 8. There is
limited service for eastbound buses from Jones Road at Barton Street and
Barton Street and Fruitland Road. Service is provided 7 days a week from
the early morning until after midnight. More specifically:

Weekday service operates from approximately 5:00 AM to 1:30 AM
with headways of generally 20 minutes;

Saturday service operates from approximately 5:00 AM to 01:30 AM
with headways of generally 20 minutes; and

Sunday service operates from approximately 8:00 AM to 6:00 PM
with headway of generally 20 minutes.

Active Transportation Network

Active transportation infrastructure within the Study Area consists of either
asphalt or concrete sidewalks on either one side of Barton Street or both
sides depending on location. Between Fruitland Road and Jones Road, an
asphalt sidewalk runs along the south side of Barton Street. It switches to
the north side between Jones Road and Glover Road. Between Glover Road
and McNeilly Road, the sidewalk is on the south side of Barton Street, and
again on the north side between McNeilly Road and Lewis Road. Just west
of Lewis Road, there is a sidewalk on the south side of Barton Street that
runs the length of the Winona Elementary School property. The asphalt
sidewalk runs along the south side of Barton Street east of Lewis Road. It
transitions to a concrete sidewalk at Tuscani Drive to Winona Road. East of
Winona Road, the asphalt sidewalk continues along the south side of Barton
Street to Fifty Road. On the north side, a concrete sidewalk is provided (with
a few small sections of asphalt sidewalks) to the eastern property line of the
St. Gabriel Catholic Elementary School.

There are no sidewalks on Fifty Road within the Study Area. There are no on-
street bike lanes on Barton Street or Fifty Road within the Study Area.
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3.3

3.3.1

3.3.2

3.3.3

Traffic Volumes
Count Information

The City of Hamilton provided historic and their latest midblock and
intersection traffic volumes for the Study Area intersections and roads.
Table 3.1 lists the dates of the turning movement counts at the nine (9)
primary intersections. Appendix A provides the most recent traffic count
data.

TABLE 3.1: STUDY AREA TURNING MOVEMENT COUNTS

Latest Turning

Intersection
Movement Count

Barton Street at Fifty Road March 8, 2016
Barton Street at Winona Road February 19, 2016
Barton Street at Lewis Road March 3. 2016
Barton Street at McNeilly Road November 28, 2014
Barton Street at Glover Road July 22, 2015
Barton Street at Jones Road July 21, 2015
Barton Street at Fruitland Road January 21, 2014
Fifty Road at Highway 8 (Queenston Road) December 3, 2014
Fifty Road at South Service Road October 15, 2015

As shown in Table 3.1, the original data was collected over different years
and times. As a result, observed traffic volumes were found to be
inconsistent between intersections within the corridor. Recognizing this
situation could adversely affect the analyses, the historic turning movement
counts were utilized to determine a growth rate to obtain 2016 baseline
traffic volumes.

Intersection Traffic Volumes

Figure 3.2 shows the existing weekday AM and PM peak hour traffic
volumes. Note that these volumes are not balanced due to the nature of the
Study Area, which features numerous local roads and driveways intersecting
the main roadways. Vehicles could be arriving and departing at widely
different times during the peak hours, contributing to the inconsistencies
between intersection volumes.

Midblock Traffic Volumes

Table 3.2 shows the midblock daily traffic volumes on Barton Street and
Fifty Road. The daily volumes were derived from the base year PM peak
hour traffic volumes shown in Figure 3.2. PM peak hour volumes were
assumed to be 10 per cent of total daily traffic.
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3.4

3.4.1

TABLE 3.2: MIDBLOCK DAILY TRAFFIC VOLUMES

Road Section Vehicles Per Day

NB / SB/ Two-Way

Prom EB WB AADT

Barton Street
Fruitland Road Jones Road 373 380 7,530
Jones Road Glover Road 372 339 7,110
Glover Road McNeilly Road 319 286 6,050
McNeilly Road Lewis Road 209 115 3,240
Lewis Road Winona Road 228 92 3,200
Winona Road Fifty Road 198 112 3,100
Fifty Road
South Service Road | Barton Street 353 359 7,120
Barton Street Highway 8 237 322 5,590

Traffic Operations
Midblock Analysis

Table 3.3 and Table 3.4 show the existing 2016 peak direction midblock
volume to capacity (v/c) ratios for Barton Street and Fifty Road respectively,
based on the traffic volumes shown in Figure 3.2.

During the weekday AM peak hour, the highest v/c ratios on Barton Street
occur between Fruitland Road and Jones Road in the eastbound direction
with a v/c ratio of 0.36. The highest v/c ratios on Fifty Road occur between
Barton Street and South Service Road in the northbound direction with a v/c
ratio of 0.40.

In the weekday PM peak hour, the highest v/c ratios on Barton Street occur
between Fruitland Road and Jones Road in the westbound direction with a
v/c ratio of 0.42. The highest v/c ratios on Fifty Road occur between Barton
Street and South Service Road in the southbound direction with a v/c ratio

of 0.40.
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TABLE 3.3: EXISTING (2016) MIDBLOCK CAPACITY ANALYSIS -

BARTON STREET
Road Section AM Peak Hour | PM Peak Hour
v/c v/c
From To Volume Ratio Volume Ratio
Eastbound
Fruitland Jones 325 0.36 373 0.41
Jones Glover 292 0.32 372 0.41
Glover McNeilly 185 0.21 319 0.35
McNeilly Lewis 135 0.15 209 0.23
Lewis Winona 134 0.15 228 0.25
Winona Fifty 155 0.17 198 0.22
Westbound
Fruitland Jones 335 0.37 380 0.42
Jones Glover 278 0.31 339 0.38
Glover McNeilly 249 0.28 286 0.32
McNeilly Lewis 179 0.20 115 0.13
Lewis Winona 183 0.20 92 0.10
Winona Fifty 156 0.17 112 0.12

TABLE 3.4: EXISTING (2016) MIDBLOCK CAPACITY ANALYSIS -

FIFTY ROAD
Road Section AM Peak Hour | PM Peak Hour
v/c v/c
From To Volume Ratio Volume Ratio
Southbound
South Service | Barton 246 0.27 359 0.40
Barton Highway 8 195 0.22 322 0.36
Northbound
South Service | Barton 362 0.40 353 0.39
Barton Highway 8 311 0.35 237 0.26

3.4.2 Intersection Analysis

Table 3.5 shows the existing intersection operations based on the traffic
volumes provided in Figure 3.2. The table denotes the existing level of
service (LOS), v/c ratios, and 95th percentile queue lengths experienced on
roads within the Study Area for the AM and PM peak hours.
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TABLE 3.5A: EXISTING (2016) INTERSECTION OPERATIONS SUMMARY (AM PEAK HOUR)

K Direction / Movement / Approach
15 Eastbound Westbound Northbound Southbound
o =
I Intersection C.?;::I MOE s | . § < - § < . § s | . § 5
S| E B 2|5 E|B|2|s|f|B|c|s|f 8|28
= £ o a £ o o £ o a £ oc o
< [ < = < - < - <
LOS B B B A B B B B B B B B B
Delay | 15 10 13 10 11 11 13 15 15 16 17 17 14
Barton Street at Fruitland TCcS V/C | 0.62 | 0.13 0.04 | 0.20 0.26 | 0.54 0.51 | 0.64
Road Q 55 14 5 19 13 26 11 23
Ex 40 35 35 40
Avail. | -15 30 -22 29
LOS A A A A A A A A A
) ’ Delay 10 10 9 9 10 10 10 10 9
Fifty Road at Highway 8 TCS V/C 050 047 036 031
Q 25 26 22 17
LOS A A A A C Cc C C
Barton Street at Jones TWsC Delay 1 1 1 1 17 17 17 17 5
Road V/C 0.02 0.01 0.28 0.25
Q 1 0 9 8
LOS B B B B A A A A B
Barton Street at Glover AWSC Delay 11 11 11 11 10 10 10 10 11
5 Road V/C 0.39 0.33 0.17 0.20
= Q
I
x LOS A A A A A A A A A
o Barton Street at McNeilly AWSC Delay 9 9 9 9 9 9 8 8 9
s Road V/C 0.23 0.26 0.21 0.06
< Q
LOS A A A A A A A A A
Barton Street at Lewis AWSC Delay 9 9 10 10 9 9 8 8 9
Road V/C 0.15 0.26 0.22 0.08
Q
LOS A A A A A A A A A
Barton Street at Winona AWSC Delay 9 9 9 9 9 9 9 9 9
Road V/C 0.19 0.23 0.14 0.18
Q
LOS B B A A A A
) Delay | 14 14 1 1 0 0 3
Barton Street at Fifty Road | TWSC v/ic | 022 003 013
Q 6 1 0
LOS C C B C C (o] F F F
Fifty Road at South AWSC Delay 15 15 15 16 24 24 123 123 | 71
Service Road V/C 0.36 0.38 0.71 1.19
Q
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control
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TABLE 3.5B: EXISTING (2016) INTERSECTION OPERATIONS SUMMARY (PM PEAK HOUR)

K Direction / Movement / Approach
15 Eastbound Westbound Northbound Southbound
o =
2 Intersection C.?;::I MOE 5 - § 5 - § 5 - § 5 - § g
S| E B 2|5 E|B|2|s|f|B|c|s|f 8|28
= £ o a £ o o £ o a £ oc o
< [ < = < - < - <
LOS C B B B B B B B B B C C B
Delay | 24 12 19 1 12 12 13 14 14 13 21 20 17
Barton Street at Fruitland TCS V/C | 0.78 | 0.14 0.08 | 0.20 0.17 | 0.31 0.22 | 0.75
Road Q 82 14 8 19 9 36 19 95
Ex 40 35 35 40
Avail. | -42 27 -26 21
LOS B B A A B B B B B
) ’ Delay 14 14 10 10 11 11 17 17 14
Fifty Road at Highway 8 TCS V/C 070 045 012 067
Q 54 31 13 68
LOS A A A A C Cc C C
Barton Street at Jones TWsC Delay 1 7 1 1 21 22 21 21 5
Road V/C 0.03 0.02 0.28 0.38
Q 1 1 9 13
LOS C C B B B B B B B
Barton Street at Glover AWSC Delay 15 15 14 14 11 11 12 12 14
5 Road V/C 0.56 0.49 0.21 0.33
= Q
I
x LOS A A A A A A A A A
o Barton Street at McNeilly AWSC Delay 10 10 9 9 9 9 9 9 9
s Road V/C 0.34 0.16 0.06 0.17
3 Q
LOS A A A A A A A A A
Barton Street at Lewis AWSC Delay 9 9 8 8 8 8 8 8 9
Road V/C 0.25 0.12 0.09 0.13
Q
LOS A A A A A A A A A
Barton Street at Winona AWSC Delay 9 9 8 8 8 8 8 8 9
Road V/C 0.24 0.15 0.12 0.10
Q
LOS C C A A A A
) Delay | 16 16 1 1 0 0 5
Barton Street at Fifty Road | TWSC vic | 0.40 0.01 022
Q 15 0 0
LOS F F (¢} C E E F F F
Fifty Road at South AWSC Delay 64 64 23 23 50 50 159 159 | 88
Service Road V/C 0.97 0.56 0.89 1.26
Q
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control
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3.4.3

All intersections within the Study Area currently operate with overall
acceptable levels of service during the AM and PM peak hours, except for
the intersection of Fifty Road and South Service Road. During the AM and
PM peak hours, this intersection operates with overall LOS F. In the AM peak
hour, the southbound shared left-through-right turn movement operates with
LOS F and v/c ratio exceeding 1.0. In the PM peak hour: the eastbound
shared left-through-right turn movement operates with LOS F and v/c ratio
of 0.97; the southbound shared left-through-right turn movement operates
with LOS F and v/c ratio exceeding 1.0; and the northbound shared left-
through-right turn movement operates with LOS E and v/c ratio of 0.89.

Traffic Control Signal Justification

The unsignalized intersection of Fifty Road and South Service Road was
analyzed to determine if traffic signal control is justified under existing
conditions due to the congestion experienced by the eastbound and
southbound movements during the AM and PM peak hours. The warrant
analysis is based on the methodologies contained in Book 12 of the Ontario
Traffic Manual — Traffic Signals (OTM Book 12)'. For an existing intersection
with existing traffic volumes, a traffic signal is warranted if Justification 1
(both 1A and 1B) or Justification 2 (both 2A and 2B) is 100 per cent satisfied.
If 100 per cent satisfaction is not achieved, but the justifications are at least
80 per cent satisfied, then the lesser value of both justifications (A or B) can
be used in Justification 3, a combination of volume and delay.

According to OTM Book 12, each of the eight (8) highest hourly volumes in
the warrant analysis must meet the compliance threshold values for traffic
control signals to be fully justified at either 100 per cent for Justification 1
and 2, or 80 per cent satisfaction for Justification 3. For this analysis, the
traffic count data for the two (2) intersections found in Appendix A were
used.

Appendix C provides the detailed traffic signal warrant analyses completed
for the intersection, which indicate that warrants are met for existing
conditions at the intersection of Fifty Road and South Service Road:

Justification 1 (Minimum Vehicle Volume) — Justification 1A is 100 per
cent satisfied, while Justification 1B is 100 per cent satisfied.

Justification 2 (Delay to Cross Traffic) — Justification 2A is 100 per
cent satisfied, while Justification 2B is 100 per cent satisfied.

It should be noted that traffic signals are recommended for the intersection
of Fifty Road and South Service Road with the development of the Winona
Crossing commercial centre. In addition to traffic signal installation, the QEW

' Ontario Traffic Manual Book 12, Ministry of Transportation of Ontario, July 2001
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3.5

3.5.1

at Fifty Road Multi-Use Centre Traffic Impact Study?, recommended the
following geometric improvements:

Southbound exclusive channelized right turn lane;

Second eastbound left turn lane, creating an eastbound double left
on South Service Road,

An additional northbound receiving lane to accommodate traffic from
the eastbound double left; and

An additional northbound auxiliary lane on the south leg to maintain
lane balance through the intersection. The lane configuration in the
northbound direction will become left turn lane, through lane, and
through-right turn lane.

The improvements noted in the TIS for the Winona Centre development were
assumed in place for the future traffic analysis presented in Section 4.

Road Safety

The analysis summarized in this section is based on midblock and
intersection collision data provided by the City of Hamilton for the years
2006 to 2015 for Barton Street and Fifty Road.

Midblock Analysis

Table 3.6 summarizes the collisions by impact type and direction for each
midblock segment of the two roads. As some segments experienced very
few collisions, all 37 midblock collisions were analyzed together for the
Study Area.

Figure 3.3 shows a summary of the midblock collisions. Most collisions
occurred in clear environment conditions (70%) and on dry roads (65%).
Only 19% of the collisions occurred while it was raining, and 22% occurred
on a wet roadway. Additionally, 11% of the collisions occurred during the
winter under the following environment and road surface conditions:

Environment: Snowing: 11%

Road surface: Loose snow: 5%, lce: 3%, Slush: 3%
Most collisions were classified as non-fatal injuries (59%). A few (38%)
caused property damage only, and one (1) collision (3%) was coded as fatal

injury. The most common collision types were single motor vehicle (51%),
rear end (11%), and approaching (11%).

2 QEW at Fifty Road Multi-Use Centre Traffic Impact Study, Delcan Corporation, July
2012
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TABLE 3.6: MIDBLOCK COLLISIONS (2006 - 2015)

Section Limits

Impact Type

Number of
Collisions

Barton Street
Single motor vehicle (other) 6
Single motor vehicle (strikes
. 2
East of Fruitland unattended)
Road to Jones Overtaking 1
Road Other initial impact 2
Pedestrian 1
Total 12
Single motor vehicle (other) 2
Jones Road to Turning movement 1
Glover Road Other initial impact 1
Total 4
Single motor vehicle (other) 6
Glover Road to Turning movement 1
McNeilly Road 9
Total 7
. Single motor vehicle (other) 1
McNeilly Road to Approaching (head-on) 1
Lewis Road b 9
Total 2
. Single motor vehicle (other) 1
Lewis Road to Approaching (head-on) 1
Winona Road PP 9
Total 2
Single motor vehicle (other) 1
Approaching (head-on 2
Winona Road to Rzzr—en q 9( ) 3
west of Fifty Road —
Other initial impact 1
Total 7
Fifty Road
South of South Single motor vehicle (other) 2
Service Road to Rear-end 1
Barton Street Total 3
Barton Street to o . .
north of Highway 8 No collision information provided

Most collisions occurred during daylight (54%), with other collisions
occurring in dark conditions (22%), with or without artificial lighting (16%),
and at dawn (3%) or dusk (5%). Most collisions occurred over night (32%
between 19:00 and 06:00) and during the PM peak period (30% between
15:00 and 19:00). The other collisions occurred mostly during the off-peak
daytime period (22% between 09:00 and 15:00), while a few collisions
occurred during the AM peak period (16% between 06:00 and 09:00).
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3.5.2

Intersection Analysis

Table 3.7 summarizes the collisions by impact type and direction for each
intersection in the Study Area. Of note:

Barton Street and Fruitland Road

Most collisions occurred in clear conditions (91%) and on dry roads (77%).
Only 23% occurred in raining conditions or on wet roadways. Winter
conditions were present in only one (1) of the collisions (5%) with wet road
surface.

Most collisions were classified as property damage only (65%). The
remainder (45%) caused non-fatal injuries. The most common impact types
were turning movement (36%), rear-end (18%), angled (18%), and single
motor vehicle (18%).

Most collisions occurred during daylight conditions (68%). The remaining
collisions occurred in dark conditions (18%), and with or without artificial
lighting (14%). Most collisions occurred during the off-peak daytime period
(55%, 09:00-15:00) and were then equally divided between the PM peak
period (23%, 15:00-19:00) and evening/night (23%, (19:00-06:00). No
collisions were reported for the AM peak period (06:00-09:00).

Barton Street and Jones Road

A total of four (4) collisions were recorded at the intersection of Barton Street
and Jones Road for the study period. All four (4) collisions (100%) occurred
in clear conditions with three (3) on dry roads (75%), and one (1) on a wet
road (25%).

All four (4) collisions were classified as non-fatal injury. The impact type was
turning movement for two (2) collisions and angled for two (2) collisions.

Three (3) collisions occurred during daylight conditions (75%) and the
remaining collision occurred under dusk with or without artificial lighting.
Two (2) collisions occurred during the AM peak period (50%, 06:00-09:00),
one (1) collision occurred during the off-peak daytime period (25%, 09:00-
15:00), and one (1) collision occurred during the PM peak period (25%,
15:00-19:00).
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TABLE 3.7: INTERSECTION COLLISIONS (2006 - 2015)

Intersecting Impact Type Number of
Roadway Collisions
Barton Street

Pedestrian 2

Turning movement 8

Fruitland Road Single motor vehicle (other) 4
Angled 4

Rear-end 4
Total 22

Turning movement 2

Jones Road Angled 2
Total 4

Angled 9

Turning movement 1

Glover Road Single motor vehicle (other) 1
Overtaking 1
Total 12

Angled 1

. Single motor vehicle (other) 1
McNeilly Road Other >
Total 3

Turning movement 5

Lewis Road Other 1
Total 6

Turning movement 1

: Angled 2
Winona Road Single motor vehicle (strikes unattended) 1
Total 4

Fifty Road

Angled 15

Single motor vehicle (other) 1

South Service Rear-end 1
Road Side swipe (same direction) 1
Turning movement 1
Total 19

Single motor vehicle (other) 1

. Turning movement 2
Highway 8 Angled >
Total 4
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Barton Street and Glover Road

Most collisions occurred in clear conditions (92%) and on dry roads (92%).
Only 8% occurred in raining conditions or on wet roadways.

Most collisions were classified as non-fatal injuries (67%). The remainder
(33%) caused property damage only. The most common impact types were
angled (75%), turning movement (8%), single motor vehicle (8%), and
overtaking (8%).

Most collisions occurred during daylight conditions (58%). The remaining
collisions occurred in dark conditions (17%), dusk (8%}, dark with or without
artificial lighting (8%), and dusk with or without artificial lighting (8%). Most
collisions occurred during the off-peak daytime period (42%, 09:00-15:00),
then the PM peak period (25%, 15:00-19:00). The AM peak period (06:00-
09:00) and evening/night period (19:00-06:00) both reported two (2)
collisions (17%).

Barton Street and McNeilly Road

A total of three (3) collisions were recorded at the intersection of Barton
Street and McNeilly Road for the study period. All three (3) collisions (100%)
occurred in clear conditions with three (2) on dry roads (67%), and one (1) on
a wet road (33%).

Two (2) collisions were classified as personal damage only and one (1)
collision was classified as non-fatal injury. The impact type reported was
angled for one (1) collision, single motor vehicle for one (1) collision, and
other for one (1) collision.

Two (2) collisions occurred during daylight conditions (67 %) and the
remaining collision occurred under dusk conditions. Two (2) collisions
occurred during the PM peak period (67%, 15:00-19:00), and one (1)
collision occurred during the off-peak daytime period (33%, 09:00-15:00).

Barton Street and Lewis Road

A total of six (6) collisions were recorded at the intersection of Barton Street
and Lewis Road for the study period. Five (4) collisions occurred in clear
(83%) conditions with four (4) on dry roads (67%), one (1) on a wet road
(17%), and one (1) on loose snow (17%).

Two (2) collisions were classified as personal damage only and four (4)
collisions were classified as non-fatal injury. The impact type reported were
turning movement for five (5) collisions, and other for one (1) collision.

Three (3) collisions occurred during daylight conditions (50%), two (2)
collisions occurred under dark (33%) conditions, and the remaining collision
occurred under dark with or without artificial lighting conditions. Two (2)
collisions occurred during the PM peak period (33%, 15:00-19:00), two (2)
collisions occurred during the off-peak daytime period (33%, 09:00-15:00),
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and two collisions occurred during the evening/night period (33%, 19:00-
06:00).

Barton Street and Winona Road

A total of four (4) collisions were recorded at the intersection of Barton Street
and Winona Road for the study period. All four (4) collisions (100%) occurred
in clear conditions with all four (4) on dry roads.

Two (2) collisions were classified as non-fatal injury and two (2) collisions
classified as property damage only. The impact type was angled for two (2)
collisions, angled for one (1) collision, and single motor vehicle for one (1)
collision.

All four (4) collisions occurred during daylight conditions and during the PM
peak period (15:00-19:00).

Barton Street and Fifty Road

A total of three (3) collisions were recorded at the intersection of Barton
Street and Fifty Road for the study period. All three (3) collisions (100%)
occurred in clear conditions and on dry roads.

All three (3) collisions were classified as non-fatal injury. Three (3) different
impact types were reported, rear end, angled, and single motor vehicle.

Three (3) collisions occurred during daylight conditions and one (1) collision
occurred under dark conditions. One (1) collision was reported in each of the
AM peak period (06:00-09:00), PM peak period (15:00-19:00) and
evening/night period (19:00-06:00).

Fifty Road and South Service Road

Most collisions occurred in clear conditions (65%) and on dry roads (74%).
Only 26% occurred in raining conditions or on wet/icy roadways. Fog, mist,
smoke, or dust accounted for only one (1) of the collisions (5%).

Most collisions were classified as non-fatal injuries (53%). The remainder
(47%) were property damage only. The most common impact types were
angled (80%), rear-end (5%), turning movement (5%), side-swipe (5%), and
single motor vehicle (5%).

Most collisions occurred during daylight conditions (79%). The remaining
collisions occurred at dawn (11%), dusk (5%), and dark with or without
artificial lighting (5%). Most collisions occurred during the off-peak daytime
period (37%, 09:00-15:00), then PM Peak period (32%, 15:00-19:00), AM
peak period (26%, 06:00-09:00), and evening/night (5%, 19:00-06:00).
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3.5.3

Fifty Road and Highway 8

A total of four (4) collisions were recorded at the intersection of Fifty Road
and Highway 8 for the study period. All four (4) collisions (100%) occurred in
clear conditions with three (3) on a dry road and one (1) on wet road.

Three (3) collisions were classified as non-fatal injury and one (1) collision
classified as property damage only. Two (2) collisions were reported as
turning movement, one (1) collision reported as angled, and one (1) collision
reported as single motor vehicle impact types.

Three (3) collisions occurred during daylight conditions and one (1) collision
occurred under dusk conditions. Two (2) collisions were reported in the PM
peak period (15:00-19:00) and one (1) collision each in the AM peak period
(06:00-09:00) and evening/night period (12:00-06:00).

Trends and Proposed Countermeasures

The collision analysis presented above identified the following:

Midblock

Single motor vehicle was the most common collision type observed
midblock. This trend is consistent with the current two-lane rural road
configuration for Barton Street and Fifty Road. The provision of the centre
left-turn lane and streetlighting will help to address this collision trend.
Intersection

Turning movement and angled were the most common collision types

observed at intersections. The provision of the centre left-turn lane and
auxiliary turn lanes at intersections will help to address this collision trend.
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4

4.1

4.2

4.2.1

Future Transportation Conditions

Network Assumptions

The analysis of future transportation conditions assumed the existing road
network configuration with the following changes:

Installation of traffic control signals and construction of geometric
improvements at the intersection of Fifty Road and South Service
Road, as recommended in the QEW and Fifty Road Multi-Use Centre
Traffic Impact Study, July 2012 prepared by Delcan Corporation; and

Construction of the proposed north-south collector road east of
Fruitland Road, known as Gordon Dean Avenue.

Traffic Forecasts

The analysis of future midblock and intersection traffic conditions for the
2031 horizon year is dependent upon forecasted traffic volumes for
intersections and roads within the Study Area. Future traffic volumes were
determined by applying a background growth factor to existing counts,
adding traffic generated by proposed development near the Study Area, and
subtracting future trips potentially diverted to other modes. The
methodology is described in further detail in the sections that follow.

Background Traffic Growth

A background growth rate of 1.77 per cent per annum was used to forecast
future volumes on Study Area roads. This growth rate was derived principally
from the GRID Population and Employments forecasts for Stoney Creek,
and verified based on the City’s travel demand forecasting model, historic
traffic counts, and anticipated development patterns. The factor accounts
for general increases in background traffic on the Study Area road network
due to planned development outside the immediate area. Traffic generation
attributed to development within the Study Area is captured in Section 4.2.2
below.

Figure 4.1 shows the 2031 AM and PM peak hour forecast traffic volumes
based on the background growth rate.
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4.2.2 Development Traffic

4.2.3

4.3.4

Traffic generated by the following four (4) planned developments in or near
the Study Area have been included in the future traffic forecast:

Fruitland Secondary Plan Traffic Impact Study, GHD, 21 October
2016;

QEW and Fifty Road Multi-Use Centre Traffic Impact Study, Delcan
Corporation, July 2012 (now known as the Winona Crossing
commercial development), which was an update to a previous 2009
study;

Commercial Development Winona Road Traffic Impact Study, C.F.
Crozier and Associates Inc., August 2014; and

Block 1 Fruitland-Winona Secondary Plan Area, Transportation
Phasing Assessment, Paradigm Transportation Solutions Limited,
February 2-18, which was an update to a previous September 2017
study.

Figure 4.2 to Figure 4.5 show the AM and PM peak hour traffic volumes
generated by the Fruitland Secondary Plan, the Winona Crossing
development, the Winona Road commercial development and the Block 1
Fruitland-Winona Secondary Plan Area, respectively, that utilize the roads in
the Study Area.

Trip Reductions

Trip reductions were applied to account for increased future use of transit
and active transportation modes for travel in the Study Area. The City of
Hamilton Transportation Master Plan sets overall modal share targets of 12
per cent for public transit for the year 2031. Although these trip reductions
may be overly optimistic, a less ambitious non-auto mode share assumption
of 6% was used in the traffic volumes forecast for the Study Area to provide
a conservative future traffic demand forecast.

Forecasted 2031 Traffic Volumes

Figure 4.6 shows the forecasted 2031 AM and PM peak hour traffic volumes
for the Study Area, comprised of background growth, new development-
generated travel and trip reductions. These volumes provided the basis for
the future operations analyses.
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4.3

4.3.1

Traffic Operations
Midblock Analysis

The forecasted midblock traffic volumes for Barton Street and Fifty Road
shown in Figure 4.6 were compared to the 2031 volumes produced by the
City of Hamilton Long Range Traffic Model to assess consistency with the
forecasts. Table 4.1 summarizes the comparison of the volumes. Only the
westbound volumes were assessed on Barton Street since the model
forecasts AM peak hour conditions and westbound is the peak direction of
travel in the morning.

The table illustrates that the modelled (from City’s traffic model) and
forecasted (derived through this study) volumes are somewhat consistent
but do vary by as much as 42% for certain sections

Table 4.2 and Table 4.3 show the forecasted 2031 peak hour midblock
traffic volumes and v/c ratios for Barton Street and Fifty Road, respectively.
In estimating the v/c ratios, a slightly higher per lane capacity was assumed
than for the existing conditions analysis to reflect the three (3) lane cross-
section.

Table 4.2 indicates that Barton Street is not expected to exceed capacity
during the 2031 AM and PM peak hours with the midblock volumes and the
three (3) lane cross-section. The short section between Fruitland Road and
Sunnyhurst Avenue/Gordon Dean Avenue (bolded in Table 4.2) is forecasted
to exceed a v/c ratio of 1.02 in the PM peak hour, peak (eastbound)
direction, suggesting this link will be over capacity by 2031. Table 4.3 shows
that Fifty Road will also be under capacity during these periods.
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TABLE 4.1: COMPARISON OF MODELLED AND FORECASTED
FUTURE (2031) AM PEAK HOUR MIDBLOCK VOLUMES

Modelled Forecasted _ 12t of Diff

Road Section (Direction) Forecasted (Model -

Volumes' Volumes?

to Modelled Adj)

L'?jr:fs”:;;zez\&g)r“”'a”d Roadto | 749 868 1.21 150 -20.9%
oarton ggaegt(\?vé‘;”es Road to 718 601 0.84 117 16.3%
I\Bﬂfﬁl‘z‘lsté?at d—(\(/u‘uvlg;/er Road to 684 599 0.88 85 12.4%
E:S;”Rsot;ze(tv;B'\)/'CNei"y Roadto | 476 532 112 56 11.8%
parton Street ZV\';S‘)"”S Road to 476 502 1.05 26 55%
Ei?tr;‘)goige(s\tlé)wm"”a Road to 476 276 0.58 200 42.0%
f;fgaft%ids‘trizt”m Bs)er"ice Road 559 763 1.36 -204 -36.5%
fc;fgaljt%ids_trigﬁgBS)erVICG Road 335 427 1.27 92 27.5%

Notes: 1. Volumes derived from City of Hamilton Long Range Traffic Model
2. Volumes obtained from Figure 4.6
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TABLE 4.2: FUTURE (2031) MIDBLOCK CAPACITY ANALYSIS- BARTON STREET

Road Section AM Peak Hour =~ PM Peak Hour
Erom To Volume v/c Volume v/c
(Adj.*) Ratio (Adj.*) Ratio
Eastbound
Fruitland Sunnyhurst 590 0.59 1,021 1.02
Sunnyhurst Jones 516 0.52 855 0.86
Jones Glover 507 0.51 869 0.87
Glover McNeilly 380 0.38 816 0.82
McNeilly Lewis 317 0.32 652 0.65
Lewis Winona 354 0.35 664 0.66
Winona Fifty 395 0.40 529 0.53
Westbound
Fruitland Sunnyhurst 868 0.87 725 0.73
Sunnyhurst Jones 701 0.70 572 0.57
Jones Glover 601 0.60 591 0.59
Glover McNeilly 599 0.60 559 0.56
McNeilly Lewis 532 0.53 345 0.35
Lewis Winona 502 0.50 408 0.41
Winona Fifty 276 0.28 349 0.35

TABLE 4.3: FUTURE (2031) MIDBLOCK CAPACITY ANALYSIS - FIFTY ROAD

Road Section AM Peak Hour ~ PM Peak Hour
Erom To Volume v/c Volume v/c
(Adj) Ratio (Adj) Ratio
Southbound
South Service | Barton 427 0.43 693 0.69
Barton Highway 8 277 0.28 568 0.57
Northbound
South Service | Barton 763 0.76 715 0.72
Barton Highway 8 494 0.49 410 0.41
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4.3.2

Intersection Analysis

Table 4.4 summarizes the forecasted 2031 intersection traffic operations
based on the volumes provided in Figure 4.6. The table denotes the
expected LOS, v/c ratios, and 95™ percentile queues for the intersections in
the Study Area for the AM and PM peak hours. Appendix D provides the
detailed Synchro analysis reports. It is noted that the intersection operations
analyses are also intended to assist in determining the lane configuration of
the approach roads to satisfactory accommodate forecasted future traffic
demand. Findings from the analyses include:

Barton Street at Fruitland Road — During the AM peak hour, the
intersection is forecasted to operate with overall LOS F and LOS D in
the PM peak hour. In the AM peak hour, the eastbound, northbound,
and southbound left turn movements are forecasted to operate with
LOS F and v/c ratios greater that 1. All remaining individual turning
movements are forecasted to operate with LOS C or better and v/c
ratios 0.83 or lower. In the PM peak hour, the eastbound left turn is
forecasted to operate with LOS F with v/c ratio greater than 1. All
remaining individual turning movement are forecasted to operate with
LOS D or better and v/c ratios of 0.96 or lower;

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue -
During the AM peak hour, the intersection is forecasted to operate
with overall LOS A with the northbound left-through-right turn
movement operating with LOS F and v/c ratio of 0.84. All remaining
individual turning movements are forecasted to operate with LOS C
or better and v/c ratios of 0.44 or lower. During the PM peak hour,
the intersection is forecasted to operate with overall LOS A with all
individual turning movements operating at LOS D or better and v/c
ratios of 0.51 or lower;

Barton Street at Jones Road - During the AM peak hour, the
intersection is forecasted to operate with overall LOS B with the
northbound left-through-right turn movement operating with LOS F
and v/c ratio of 0.89. All remaining individual turning movements are
forecasted to operate with LOS D or better and v/c ratios of 0.51 or
lower. In the PM peak hour, intersection is forecasted to operate with
overall LOS B with the northbound and southbound left-through-right
turn movements operating LOS F and v/c ratios of 0.78 and 0.77
respectively. All remaining individual turning movements are
forecasted to operate with LOS B or better and v/c ratio 0.56 or
lower;
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TABLE 4.4A: FUTURE (2031) INTERSECTION OPERATIONS SUMMARY (AM PEAK HOUR)

3 Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
= . Control < < < e 3
é Intersection Type MOE « -§7 = § « -§7 = § « -§7 = § « -§7 = § E
3 S| gl El3|g|2|&8|8|2|8|&8|8|2|2|5]|¢°
- £ o o £ o o < -4 o < -4 o
< = < = < = < = <
LOS F B F B B B F C F F C F F
Delay | 406 | 14 189 | 14 18 18 | 458 | 29 142 | 457 | 30 154 | 121
Barton Street at Fruitland TCcs V/C | 1.80 | 0.26 0.13 | 0.62 1.90 | 0.82 1.90 | 0.83
Road Q 39 | 428 27 66 4 | 777 54 | 1866
Ex 40 35 35 40
Avail. | 1 8 6 -14
LOS C C B B B B B B B
) . Delay 22 22 14 14 11 11 15 15 16
Fifty Roadat Highway 8 | TGS | /0 0.79 0.65 0.44 0.65
Q 55 53 45 82
LOS A A A A A A F F C C
Suﬁi?ﬁggff;::é ;| rwsc |Delay| 9 | o o| 9| o 0 54 54 16 155 9
Gordon Dean Avenue V/C | 0.01 | 0.35 0.01 | 0.44 0.84 0.05
Q 5 0 4 0 60 11
LOS A A A A A A F F D D
Barton Street at Jones TWSC Delay| 9 0 1 9 0 1 66 66 30 30 14
Road V/C | 0.04 | 0.32 0.07 | 0.37 0.89 0.51
Q 11 4 13 5 4 29
5 LOS B D C A F F B B B B E
2 Barton Street at Glover Aawsc | Detay [ 11 27 24 | 10 | 96 88 14 14 14 14 | 50
X Road V/C | 0.20 | 0.76 0.12 | 1.11 0.31 0.34
g Q 22 34 27 59 23 29
s LOS B D C B F F D D B B F
< Barton Street at McNeilly AWSC Delay | 11 26 25 10 | 104 929 30 30 13 13 56
Road V/C | 0.08 | 0.72 0.06 | 1.12 0.77 0.20
Q 15 31 24 60 37 16
LOS B D C B E D C C C C C
Barton Street at Lewis AWSC Delay | 13 27 23 14 35 30 23 23 15 15 25
Road V/C | 0.23 | 0.72 0.31 | 0.83 0.67 0.34
Q 24 43 28 44 39 26
LOS B E E B C C C C C C D
Barton Street at Winona AWSC Delay| 13 | 48 41 12 | 28 21 17 17 21 21 28
Road V/C | 0.25 | 0.91 0.15 | 0.65 0.45 0.61
Q 28 45 23 36 31 38
LOS F B F A A A A
) Delay | 287 11 | 255 2 2 0 0 77
Barton Street at Fifty Road| TWSC vic | 151 0.08 0.08 027
Q 30 335 33 8
LOS D B C C C C B B B C C C C (o]
Fifty Road at South TCS Delay | 39 14 32 | 25 35 34 15 15 15 | 22 24 | 23 | 23 23
Service Road V/C | 0.80 | 0.18 0.07 | 0.68 0.41 | 0.46 0.53 | 0.66 | 0.62
Q 79 39 14 60 26 49 46 78
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control
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TABLE 4.4B: FUTURE (2031) INTERSECTION OPERATIONS SUMMARY (PM PEAK HOUR)

i Direction / Movement / Approach
5 Eastbound Westbound Northbound Southbound
o —]
g Intersection C?_;::' MOE s | . § < | . 'E;, s | . § s | . § g
$1 3| B|c|5|f|E|c|s|f|B|2|s|E B¢
c £ o o £ o o < o o £ o o
< = < = < = < = <
LOS F B F B B B B B B C D D D
Delay | 210 | 15 103 | 14 15 15 | 20 17 17 | 28 46 40 53
Barton Street at TCS V/C 1.38 | 0.36 0.17 [ 0.34 0.46 | 0.43 0.67 | 0.96
Fruitland Road Q 38 | 441 22 43 25 59 67 712
Ex 40 35 35 40
Avail. 2 13 -10 -27
LOS C C B B B B F F F
Fifty Road at Highway TCcS Delay 28 28 11 11 15 15 221 221 | 87
8 V/C 0.90 0.59 0.25 1.42
Q 118 59 24 248
LOS A A A A A A D D B B
Suﬁ:y:g;‘ff;:l:e /lTwse | Delay | o | o o | 10] o 1 27 27 14 14| 3
Gordon Dean Avenue V/C 0.01 | 0.48 0.04 | 0.00 0.51 0.05
Q 5 3 13 0 124 13
LOS A A A B A A F F F F
Barton Street at Jones TWSC Delay 9 0 0 11 0 1 62 62 59 59 1
Road V/C 0.04 | 0.56 0.11 { 0.33 0.78 0.77
Q 12 10 19 10 86 97
5 LOS B F F B F F C C C C F
2 Barton Street at AWSC Delay 12 | 835 307 | 11 | 107 97 16 17 20 20 | 179
X Glover Road V/C 0.20 | 1.82 0.15 [ 1.25 0.42 0.59
2 Q 38 | 294 31 78 26 35
s LOS B F F B D D C C C Cc F
o Barton Street at AWSC Delay 10 | 288 280 | 11 28 26 16 16 24 24 | 146
McNeilly Road V/C 0.05 | 1.58 0.07 [ 0.73 0.38 0.67
Q 25 65 13 32 23 34
LOS B F F B D D C C D D F
Barton Street at Lewis AWSC Delay 13 | 148 130 | 13 32 28 18 18 35 35 | 68
Road V/C 022 | 1.24 024 | 0.77 0.44 0.80
Q 31 47 21 32 27 39
LOS B F E B D D C (o] D D F
Barton Street at AWSC Delay 15 | 107 86 12 31 29 22 22 28 28 | 51
Winona Road V/C 0.36 | 1.12 0.10 | 0.76 0.57 0.72
Q 29 | 144 20 36 33 43
LOS F C F A A A A
Barton Street at Fifty TWSC Delay | 529 16 | 386 3 3 0 0 126
Road V/C 2.05 0.32 0.10 0.44
Q 814 30 35 430
LOS F B F C E D F C D C E C D E
Fifty Road at South Tcs Delay | 108 | 18 83 | 26 55 53 | 101 | 30 43 | 20 59 27 40 56
Service Road V/C 1.12 | 0.39 0.17 | 0.80 1.00 | 0.62 0.37 | 0.96 | 0.48
Q 110 | 255 24 73 56 | 68 117 | 310 | 260
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control
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Barton Street at Glover Road — During the AM and PM peak hours,
the intersection is forecasted to operate with overall LOS E and LOS
F respectively. During the AM peak hour, the westbound through-
right turn movement is forecasted to operate with LOS F and v/c ratio
greater than 1. The westbound through-right turn movement is
forecasted to operate with LOS F and v/c ratio of 1.11. All remaining
individual turning movements are forecasted to operate with LOS D
or better and v/c ratios of 0.76 or lower. In the PM peak hour, the
eastbound and westbound through-right turn movements are
forecasted to operate with LOS F and v/c ratios greater than 1. All
remaining individual turning movements are forecasted to operate
with LOS C or better and v/c ratio of 0.59 or lower;

Barton Street at McNeilly Road — During the AM and PM peak
hours, the intersection is forecasted to operate with overall LOS F.
During the AM peak hour, the westbound through-right turn
movement is forecasted to operate with LOS F and v/c ratio greater
than 1. All remaining individual turning movements are forecasted to
operate with LOS D or better and v/c ratios of 0.77 or lower. In the
PM peak hour, the eastbound through-right turn movement is
forecasted to operate with LOS F and v/c ratio greater than 1. All
remaining individual turning movements are forecasted to operate
with LOS D or better and v/c ratio of 0.73 or lower;

Barton Street at Lewis Road — During the AM peak hour, the
intersection is forecasted to operate with overall LOS C with the
westbound through-right turn movement operating with LOS E and
v/c ratio of 0.83. All remaining individual turning movements
operating with LOS D or better and v/c ratio of 0.72 or lower. In the
PM peak hour, the intersection is forecasted to operate with overall
LOS F. The eastbound through-right turn movement is forecasted to
operate with LOS F and v/c ratio greater than 1. All remaining
individual turning movements are forecasted to operate with LOS D
or better and v/c ratios of 0.80 or lower;

Barton Street at Winona Road - During the AM peak hour, the
intersection is forecasted to operate with overall LOS D with the
eastbound through-right turn movement operating with LOS E and
v/c ratio of 0.91. All remaining individual turning movements are
forecasted with LOS C or better and v/c ratio of 0.65 or lower. In the
PM peak hour, the intersection is forecasted to operate with overall
LOS F. The eastbound through-right turn movement is forecasted to
operate with LOS F and v/c ratio greater than 1. The eastbound
through-right turn movement is forecasted with LOS F and v/c ratio
greater than 1.. All remaining individual turning movements are
forecasted to operate with LOS D or better and v/c ratios of 0.76 or
lower;

Barton Street at Fifty Road — During the AM and PM peak hours,
the intersection operates with overall LOS F. In the AM peak hour,
the eastbound left turn movement is forecasted to operate with LOS
F and v/c ratio greater than 1. All remaining individual turning

Paradigm Transportation Solutions Limited | Page 41 \«



Barton Street and Fifty Road Class EA Study | Transportation and Traffic Analysis Report | 161250 | August 2018

movements are forecasted to operate with LOS B or better and v/c
ratios of 0.27 or lower. In the PM peak hour, the eastbound left turn
movement is forecasted to operate with LOS F and v/c ratio greater
than 1. All remaining individual turning movements are forecasted to
operate with LOS C or better and v/c ratios of 0.44 or lower;

Fifty Road at Highway 8 - During the AM peak hour, the intersection
is forecasted to operate with overall LOS B and individual turning
movements operating with LOS C or better and v/c ratio of 0.82 or
lower. In the PM peak hour, the intersection is forecasted to operate
with overall LOS F. The southbound left-through-right turn movement
is forecasted to operate with LOS F and v/c ratio greater than 1. All
remaining individual turning movements are forecasted to operate
with LOS C or better and v/c ratios of 0.94 or lower; and

Fifty Road at South Service Road — During the AM peak hour, the
intersection is forecasted to operate with overall LOS C and
individual turning movements operating with LOS D or better and v/c
ratio of 0.80 or lower. In the PM peak hour, the intersection is
forecasted to operate with overall LOS E. The eastbound left turn
movement is forecasted to operate with LOS F and v/c ratio greater
than 1. The westbound through-right turn movement is forecasted to
operate with LOS E and v/c ratio of 0.80. The southbound through
movement is forecasted to operate with LOS E and v/c ratio of 0.96.
All remaining individual turning movements are forecasted to operate
with LOS C or better and v/c ratios of 0.62 or lower.

4.3.3 Traffic Control Signal Justification

The following unsignalized intersections were analyzed to determine if traffic
signal control is justified under future conditions:

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue;

Barton Street at Jones Road;

Barton Street at Glover Road;

Barton Street at McNeilly Road;

Barton Street at Lewis Road;

Barton Street at Winona Road; and

Barton Street at Fifty Road.

The warrant analysis is based on the methodologies contained in OTM
Book 12. For an existing intersection with future traffic volumes, a traffic
signal is warranted if Justification 1 (both 1A and 1B) or Justification 2 (both
2A and 2B) is 120 per cent satisfied.

Table 4.5 summarizes the results of traffic signal warrant analyses for the
above noted intersections. Traffic control signals are warranted for all
locations.
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4.3.4

TABLE 4.5: TRAFFIC SIGNAL JUSTIFICATION SUMMARY

Warrant 1 -
Barton Street Minimum Vehicular SLELUELTE 2 I sy
Intersection Volume Cross Tratfic SELE
1A 1B 2A 2B ed
Sunnyhurst 177% | 103% | 151% | 188% | YES
venue
Jones Road 178% 140% 143% 171% YES
Glover Road 162% 139% 127% 162% YES
McNeilly Road 148% 186% 102% 326% YES
Lewis Road 150% 201% 99% 247% YES
Winona Road 146% 210% 93% 199% YES
Fifty Road 154% 281% 48% 496% YES

Appendix C provides the detailed traffic signal warrant analyses completed
for the intersections.

Intersection Analysis with Improvements

The following modifications were considered to improve intersection
operations for 2031 future traffic conditions:

>

Barton Street at Fruitland Road — Signal timing optimization and
addition of westbound, northbound and southbound right turn lanes;

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue —
Installation of traffic control signals (plus eastbound and westbound
left turn lanes with four (4) lane cross-section from Fruitland Road);

Barton Street at Jones Road - Installation of traffic control signals
(plus eastbound and westbound left turn lanes with three (3) lane
cross-section);

Barton Street at Glover Road — Installation of traffic control signals
(plus eastbound and westbound left turn lanes with three (3) lane
cross-section);

Barton Street at McNeilly Road — Installation of traffic control signals
(plus eastbound and westbound left turn lanes with three (3) lane
cross-section);

Barton Street at Lewis Road - Installation of traffic control signals
(plus eastbound and westbound left turn lanes with three (3) lane
cross-section);

Barton Street at Winona Road — Installation of traffic control signals
(plus eastbound and westbound left turn lanes with three (3) lane
cross-section);
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Barton Street at Fifty Road — Installation of traffic control signals and
addition of southbound right turn lane (plus eastbound left turn lane
with three (3) lane cross-section);

Fifty Road at Highway 8 — Addition of left turn lanes on all
approaches; and

Fifty Road at South Service Road — Signal timing optimization and
addition of second southbound through and westbound right turn
lanes.

Table 4.6 summarizes the resultant traffic operations for Study Area
intersections with these potential road improvements. Appendix E provides
the detailed Synchro analysis reports. The analyses indicate that all
intersections are forecasted to operate with acceptable levels of service
during the AM and PM peak hours with the improvements implemented.
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TABLE 4.6A: FUTURE (2031) INTERSECTION OPERATIONS SUMMARY WITH IMPROVEMENTS
(AM PEAK HOUR)

3 Direction / Movement / Approach
5 Eastbound Westbound Northbound Southbound
o =
2 Intersection Control MOE S S S S 5 S 5 S [
3 Type £ E E s & 3 E 3 £ E E s & 3 E = o
T S|g|2|s8|8|¢e|2|s8|3 |2 |2|s|3|e|2|8]|°S
c = o oy 4 o oy 4 o o 4 o o
< = < = < - < = <
LOS E (¢} D C D C D C E C D F C C D D
Delay | 70 27 46 30 48 33 43 21 63 26 50 82 30 29 45 46
Barton Street at Fruitland TCcS V/C | 0.98 | 0.35 0.18 | 0.84 | 0.19 0.48 | 0.96 | 0.03 0.99 | 0.42 | 0.32
Road Q 85 | 151 33 [ 101 64 79 | 521 57 78 | 174 | 85
Ex 40 35 35 40
Avail. | -45 2 44 -38
LOS B A A A B B A B B B B B B
X . Delay | 10 8 9 7 11 11 10 11 11 11 10 10 10
Fifty Road at Highway 8 | TCS | \//c™| 048 | 0.26 0.02 | 062 0.1 | 0.41 039 | 025
Q 39 27 5 57 12 34 33 35
LOS A A A A A B B B B B B B
Suﬁi;tﬁﬂ rssttff;:: o/ | 1os |Delay| 7 | 10| 7 | o | 7 |7 17 20 20 13 13 | 14
Gordon Dean Avenue V/C | 0.05 | 0.57 | 0.05 0.03 | 0.82 0.64 0.01
Q 9 54 15 7 84 44 7
LOS A B B A B B B B B B B
Barton Street at Jones TCS Delay | 7 11 11 8 14 14 16 16 13 13 13
Road V/C | 0.12 | 0.63 0.19 | 0.75 0.57 0.27
Q 19 66 30 66 43 30
5 LOS A A A A B B B B B B B
I° Barton Street at Glover TCcS Delay | 7 8 8 6 12 1 14 14 14 14 11
x Road V/C | 0.35 | 0.47 0.13 | 0.73 0.37 0.29
2 Q 31 49 21 70 31 37
s LOS A B B A B B B B B B B
< Barton Street at McNeilly TCcs Delay | 10 11 1 9 17 17 18 18 11 1 15
Road V/C | 0.16 | 0.48 0.07 | 0.76 0.71 0.11
Q 21 53 18 60 50 21
LOS A B B A B B B B A A B
Barton Street at Lewis TCS Delay | 10 11 1 10 12 1 12 12 10 10 1
Road V/C | 0.35 | 0.56 0.40 | 0.61 0.58 0.25
Q 32 89 39 53 42 33
LOS A B B A A A B B B B B
Barton Street at Winona TCS Delay | 9 11 1 8 9 9 11 1 13 13 1
Road V/C | 0.29 | 0.62 0.20 | 0.43 0.37 0.53
Q 34 51 21 44 41 48
LOS B B B B B A A A B
X Delay | 19 12 18 15 15 9 8 9 14
Barton Street at Fifty Road| TCS vic | 071 0.04 074 032 | 014
Q 54 39 71 38 26
LOS | D B (o] C D C D B C C B C C (o] (o]
Fifty Road at South TCS Delay | 36 16 30 31 37 31 35 19 29 28 18 23 26 24 27
Service Road V/C | 0.70 | 0.20 0.08 | 0.60 | 0.04 0.29 | 0.70 0.42 [ 0.38 | 0.55
Q 80 43 13 60 36 40 69 44 63 51
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control
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TABLE 4.6B: FUTURE (2031) INTERSECTION OPERATIONS SUMMARY WITH IMPROVEMENTS
(PM PEAK HOUR)

-g Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o =
2 Intersection Control MOE 5 S 5 S 5 S 5 S o
o Type £ E E S = E £ 3 = E £ = £ E E o (]
= Q o o = Q o K= = Q o o = Q [ K= = (o)
2 -1 |l |g| ||| | Y| E|lx|s|2|E ||
< - < = < = < = <
LOS D B C C C C C C Cc C Cc C Cc B C C
Delay 40 13 25 22 22 21 22 23 28 21 27 33 22 16 23 24
Barton Street at Tcs V/C 0.98 | 0.76 0.52 | 0.64 | 0.26 0.86 | 0.72 | 0.05 0.95 | 0.91 | 0.25
Fruitland Road Q 40 | 304 24 41 34 32 70 32 61 | 110 | 44
Ex 40 35 35 40
Avail. 0 11 -3 -21
LOS B B B B B B B B B B B B B
Fifty Road at TCcs Delay 16 13 14 10 15 14 10 11 1 16 13 14 14
Highway 8 V/C 0.61 | 0.57 0.14 | 0.63 0.03 | 0.17 0.61 | 0.48
Q 44 58 22 69 9 23 55 65
Barton Street at LOS A B A B A A A C C B B B
Sunnyhurst TCS Delay 5 14 5 12 6 7 7 22 22 19 19 11
Avenue / V/C 0.02 | 0.81 | 0.16 0.16 | 0.53 0.50 0.01
Gordon Dean Q 11 71 21 16 56 36 12
LOS A B B A A A C C C C B
Barton Street at TCS Delay 5 17 17 9 7 7 26 26 24 24 15
Jones Road V/C 0.10 | 0.87 0.47 | 0.54 0.57 0.46
Q 23 | 174 30 90 41 41
5 LOS A B B A A A C C C C B
:|°: Barton Street at TCS Delay 7 17 16 8 10 9 20 20 23 23 15
X Glover Road V/C 0.22 | 0.84 0.34 | 0.59 0.46 0.61
o Q 27 | 105 28 85 43 55
s LOS A B B A A A B B C C B
o Barton Street at TcS Delay 7 17 17 8 9 8 17 17 21 21 16
McNeilly Road V/C 0.05 | 0.82 0.18 | 0.37 0.42 0.66
Q 18 89 19 47 38 58
LOS A B B B B B B B B B B
Barton Street at TCcS Delay 10 16 16 12 11 11 11 11 17 17 14
Lewis Road V/C 0.27 | 0.75 043 | 045 0.22 0.68
Q 33 83 29 51 31 58
LOS A B B A A A B B B B B
Barton Street at TCcS Delay 9 12 11 8 9 9 13 13 14 14 12
Winona Road V/C 0.34 | 0.65 0.14 | 043 0.46 0.56
Q 32 71 21 46 42 52
LOS B B B B B B A B B
Barton Street at TCcS Delay 17 11 15 17 17 12 9 11 14
Fifty Road V/C 0.69 0.10 0.76 0.61 | 0.19
Q 31 78 106 87 34
Fifty Road at LOS D C D D D D D E C D C D C D D
South Service TCS Delay 53 22 44 48 51 41 45 62 32 38 23 52 33 40 | 42
Road V/C 0.92 | 0.41 0.27 | 0.54 | 0.31 0.88 | 0.58 0.38 | 0.91 | 0.62
Q 114 | 225 34 86 40 61 83 78 | 172 | 125
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control
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4.3.5 Auxiliary Turn Lane Storage Requirements

Table 4.7 summarizes the required storage lengths for the auxiliary turning
lanes in the Study Area based on the operational analysis summarized in
Section 4.3.4.

TABLE 4.7: AUXILIARY TURN LANE STORAGE REQUIREMENTS

95" Percentile Required
. Auxiliary Queue (m) Storage
Intersection Lane AM Peak PM Peak Length
Hour Hour (m)
Barton Street at SB Right 85 44 90
Fruitland Road WB Right 64 34 70
NB Right 57 32 60
Barton Street at EB Left 9 11 20
Sunnyhurst Avenue/ WB Left 7 16 20
Gordon Dean Avenue
Barton Street at EB Left 19 23 30
Jones Road WB Left 30 30 30
Barton Street at EB Left 31 27 40
Glover Road WB Left 21 28 30
Barton Street at EB Left 21 18 30
McNeilly Road WB Left 18 19 20
Barton Street at EB Left 32 33 40
Lewis Road WB Left 39 29 40
Barton Street at EB Left 34 32 40
Winona Road WB Left 39 21 40
Barton Street at EB Left 54 31 60
Fifty Road SB Right 26 34 40
Fifty Road at EB Left 39 44 50
Highway 8 WB Left 5 22 30
NB Left 12 9 20
SB Left 33 55 60
Fifty Road at .
Soa/th Service Road WB Right 36 40 40
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4.3.6 Roundabout Feasibility for Barton Street Intersections

The following intersections on Barton Street were analyzed using RODEL to
determine the operational impacts of roundabouts as an alternative to traffic
control signals:

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue;

Barton Street at Jones Road;

Barton Street at Glover Road;

Barton Street at McNeilly Road;

Barton Street at Lewis Road;

Barton Street at Winona Road; and

Barton Street at Fifty Road.

The following geometric parameters were utilized in the analysis:

Entry width: 4.5m
Effective flare length: 30m
Half width: 3.5m

Entry radius: 20m

Entry angle: 25°

Inscribed Diameter: 40m

Table 4.8 summarizes the resultant roundabout operations for the seven
intersections. Appendix F provides the detailed RODEL analysis outputs.

The analyses indicate that with single lane roundabouts, all seven
intersections are forecasted to operate with acceptable levels of service
during the AM and PM peak hours. In the PM peak hour, the eastbound leg
at Sunnyhust Avenue/Gordon Dean Avenue is forecasted to operate with
LOS C and v/c ratio of 0.84 in the PM peak hour, while the eastbound leg at
Jones Road is forecasted to operate with LOS C and v/c ratio of 0.78.
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TABLE 4.8: FUTURE (2031) INTERSECTION OPERATIONS SUMMARY WITH ROUNDABOUTS

° Direction / Movement / Approach
'% Eastbound Westbound Northbound Southbound
Z Intersection Control MOE £ S < S < S < S ©
2 Tws s 31585 2|58 s 8|58 |2|3|¢8/¢
g S| E|Z|e|S|E|&|e|-|E|Z|e|S|E|&|zg]|°
< = < s < = < s <
Barton Street at LOS A & A & A & A L
Sunnyhurst Avenue / RBT Delay 5 2 8 & 5 2 5 €
Gordon Dean Avenue V/C 0.44 0.60 0.25 0.02
Q 7 14 0 0
LOS A A A A A A A A A
Barton Street at Jones RBT Delay 5 5 7 7 5 5 5 5 6
Road V/C 0.42 0.53 0.23 0.15
Q 7 7 0 0
LOS A A A A A A A A A
Barton Street at Glover ReT | Delay 5 5 7 7 4 4 5 5 6
Road V/C 0.38 0.56 0.11 0.19
= Q 7 7 0 0
2 LOS A A A A A A A Al A
x Barton Street at McNeilly ReT | Delay 4 4 4 4 5 5 4 4 6
g Road V/C 0.29 0.52 0.32 0.09
s Q 0 7 0 0
< LOS A A A A A A A A A
Barton Street at Lewis ReT | DPelay 5 5 6 6 5 5 4 4 5
Road V/C 0.39 0.45 0.29 0.15
Q 7 7 0 0
LOS A A A A A A A A A
Barton Street at Winona ReT | Delay 5 5 5 5 5 5 4 4 5
Road V/C 0.44 0.30 0.20 0.26
Q 7 0 0 0
LOS A A A A A A A
) Delay 5 5 6 6 4 4 5
Barton Street at Fifty Road| RBT V/C 035 0.45 035
Q 7 7 7
Barton Street at LOS ¢ ¢ A R A R A & £
Sunnyhurst Avenue / RBT Delay 20 2 5 € 5 < 4 & L
Gordon Dean Avenue V/C 0.84 0.47 0.19 0.02
Q 42 7 0 0
LOS (¢} Cc A A A A A A B
Barton Street at Jones ReT | Pelay 16 16 7 7 6 6 5 5 "
Road Vv/C 0.78 0.52 0.21 0.18
Q 28 7 0 0
LOS B B A A A A A A A
Barton Street at Glover ReT | Delay 10 10 6 6 5 5 5 5 8
Road Vv/C 0.68 0.49 0.19 0.24
5 Q 14 7 0 0
£ LOS A A A A A A A Al A
x Barton Street at McNeilly ReT | Delay 8 8 4 4 5 5 5 5 6
5 Road V/C 0.63 0.28 0.16 0.28
s Q 14 0 0 0
o LOS A A A A A A A A A
Barton Street at Lewis RBT Delay 8 8 4 4 5 5 5 5 6
Road V/C 0.55 0.33 0.19 0.32
Q 7 0 0 0
LOS A A A A A A A A A
Barton Street at Winona RBT Delay 6 6 5 5 5 5 4 4 5
Road V/C 0.50 0.31 0.25 0.27
Q 7 0 0 0
LOS A A A A A A A
) Delay 7 7 5 5 6 6 6
Barton Street at Fifty Road| RBT V/C 0.49 0.36 054
Q 7 7 7
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TCS - Traffic Control Signal RBT - Roundabout
LOS - Level of Service Ex. - Existing Available Storage TWSC - Two-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage AWSC - All-Way Stop Control
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5

Fifty Road and CNR Crossing

The need for enhanced protection at the Fifty Road and Canadian National
Railway (CNR) crossing was assessed based on the “road exposure index”,
which is calculated as the cross-product of the number of trains and the
Annual Average Daily Traffic (AADT). An index value exceeding 200,000 is a
primary indicator that grade separation should be considered as there is
currently no nationally recognized approach for assessing merit.

From the Fifty Road and Canadian National Railway (CNR) Grade Separation
Needs Assessment Study?®, between 13 and 20 trains cross Fifty Road on
the CNR tracks daily under existing conditions. By the 2031 horizon year, the
number of train movements is forecasted to increase to between 13 and 24
daily.

Table 5.1 shows the road exposure index values for the Fifty Road and CNR
crossing based on the existing and forecasted traffic volumes provided in
Sections 2 and 4 of this report, respectively. Grade separation is not
required under existing conditions but should be considered by the 2031
horizon year, as the 200,000 cross-product threshold is exceeded for both
the minimum and maximum number of forecasted train movements during
the PM peak hour. Further study is recommended based on updated train
forecasts with the proposed GO Transit rail service extension to Niagara
Region.

From the intersection operations detailed in Section 4, the longest 95"
percentile queue for the northbound movement at the Fifty Road and South
Service Road intersection is forecasted to reach 83 m during the 2031 PM
peak hour. With the CNR crossing located approximately 115 m south of the
intersection, the queue is not expected to extend to the at-grade rail
crossing.

Figure 5.1 illustrates the change in the PM peak hour road exposure index
value between the 2016 and 2031 for the minimum and maximum number of
trains, assuming a linear relationship. Under the minimum train scenario, the
200,000 cross-product threshold is expected to be exceeded by about
2029. For the maximum train scenario, the threshold is reached sooner,
likely 2019.

3 Fifty Road and Canadian National Railway (CNR) Grade Separation Needs
Assessment Study, MMM Group, December 6, 2013
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TABLE 5.1: FIFTY ROAD AND CNR CROSSING ROAD EXPOSURE INDEX

Fifty Road Peak Hour Trains / _ Ho2d
. Peak ¥raffic Volumes Heav_y ;Il'ea?';g: AADT Day SO

Scenario Traffic . Index

Hour Total % Equiv.
SB NB Link (pcu) (B) (A) (A x B)
Existing (2016)
Minimum | AM 246 362 608 8% 120 7,556 13 98,222
Trains PM 359 353 712 3% 53 8,264 107,435
Maximum | AM 246 362 608 8% 120 7,556 20 151,111
Trains PM 359 353 712 3% 53 8,264 165,284
Future (2031)

Minimum | AM 472 763 1,235 8% 244 15,350 13 199,550
Trains PM 708 750 1,438 3% 109 16,928 220,067
Maximum | AM 472 763 1,235 8% 244 15,350 o4 368,400
Trains PM 708 750 1,458 3% 109 16,928 406,278
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6
6.1

6.1.1

6.1.2

Conclusions and Recommendations

Conclusions

The following conclusions are drawn from the information and analyses
presented in this report.

Existing Transportation Conditions

Sufficient capacity exists to serve existing midblock traffic volumes on
Barton Street and Fifty Road within the Study Area.

All intersections within the Study Area currently operate with overall
acceptable levels of service and within capacity during the AM and PM peak
hours, except for Fifty Road and South Service Road. During both peak
hours, the intersection operates with overall LOS F. In the AM peak hour, the
southbound shared left-through-right turn movement operates at LOS F with
a v/c ratio exceeding 1.0. In the PM peak hour, the eastbound shared left-
through-right turn movement operates at LOS F with a v/c ratio of 0.97, and
the southbound shared left-through-right turn movement operates at LOS F
with a v/c ratio exceeding 1.

Future Transportation Conditions

Sufficient capacity would exist to serve forecasted year 2031 midblock
traffic volumes on Barton Street and Fifty Road within the Study Area,
assuming the proposed three (3)-lane cross-section is provided on Barton
Street.

Several intersections within the Study Area are expected to operate with
poor levels of service and over capacity by the year 2031 if not improved.
Specific locations where LOS F and/or v/c ratios greater than 0.90 are
anticipated include:

Barton Street at Fruitland Road - In the AM peak hour, the
eastbound, northbound and southbound left turn movements. In the
PM peak hour, the eastbound left turn movement;

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue — In the
AM peak hour, the northbound left-through-right turn movement.

Barton Street at Jones Road - In the AM peak hour the northbound
left-through-right turn movement. In the PM peak hour, the
northbound and southbound left-through-right turn movements.

Barton Street at Glover Road — In the AM peak hour, the westbound
through-right turn movement. In the PM peak hour, the eastbound
and westbound through-right turn movements;

Barton Street at McNeilly Road - In the AM peak hour, the
westbound through-right turn movement. In the PM peak hour, the
eastbound through-right turn movement;
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Barton Street at Lewis Road - In the PM peak hour, the eastbound
through-right turn movement;

Barton Street at Winona Road — In the PM peak hour, the eastbound
and westbound through-right turn movement;

Barton Street at Fifty Road — During both peak hours, the overall
intersection and the eastbound left turn movement;

Fifty Road at Highway 8 — In the PM peak hour, the overall
intersection and the southbound left-through-right turn movement;
and

Fifty Road at South Service Road — In the PM peak hour, the
eastbound left turn movement.

6.1.3 Potential Road Improvements

The following modifications were considered to improve intersection
operations for 2031 future traffic conditions:

Barton Street at Fruitland Road - Signal timing optimization and
addition of westbound, northbound and southbound right turn lanes;

Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue —
Installation of traffic control signals or a roundabout (plus eastbound
and westbound left turn lanes with three (3) cross-section);

Barton Street at Jones Road - Installation of traffic control signals or
a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Glover Road - Installation of traffic control signals or
a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at McNeilly Road — Installation of traffic control signals
or a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Lewis Road - Installation of traffic control signals or
a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Winona Road — Installation of traffic control signals
or a roundabout (plus eastbound and westbound left turn lanes with
three (3) lane cross-section);

Barton Street at Fifty Road — Installation of traffic control signals or a
roundabout and addition of southbound right turn lane (plus
eastbound left turn lane with three (3) lane cross-section);

Fifty Road at Highway 8 — Addition of left turn lanes on all
approaches; and
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6.1.4

6.2

Fifty Road at South Service Road — Signal timing optimization and
addition of second southbound through and westbound right turn
lanes.

All intersections are forecasted to operate with acceptable levels of service
during the AM and PM peak hours with these improvements implemented.
The intersections analyzed would likely operate better with roundabout
control than traffic control signals.

The analyses confirmed the need and justification to improve Barton Street
to three (3) lanes as recommended in the SCUBE Transportation Master
Plan.

Fifty Road and CNR Crossing

The need for enhanced protection at the Fifty Road and Canadian National
Railway (CNR) crossing was assessed based on the “road exposure index”,
which is calculated as the cross-product of the number of trains and the
Annual Average Daily Traffic (AADT). An index value exceeding 200,000 is a
primary indicator that grade separation should be considered as there is
currently no nationally recognized approach for assessing merit.

Between 13 and 20 trains cross Fifty Road on the CNR tracks daily under
existing conditions, with 13 to 24 trains forecasted by the 2031 horizon year.
Based on existing and forecasted traffic volumes, grade separation is not
required under existing conditions, but should be considered by the 2031
horizon year subject to a more detailed safety assessment, especially if GO
Transit rail service is extended to Niagara Region as planned. The need for
grade separation should be examined further through the forthcoming
addenda to the 2011 Niagara Rail Service Expansion GO Transit Class
Environmental Assessment Study.

Recommendations
It is recommended that:

Barton Street be widened to three (3) lanes from Jones Road to Fifty
Road, consistent with the recommendations contained in the SCUBE
Transportation Master Plan;

The Barton Street at Fruitland Road, Barton Street at Fifty Road and
Fifty Road at Highway 8 intersections be further improved as
recommended in this study;

Traffic control signals or a roundabout be installed at the following
intersections:

e Barton Street at Sunnyhurst Avenue/Gordon Dean Avenue;
e Barton Street at Jones Road;

e Barton Street at Glover Road;
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e Barton Street at McNeilly Road;

e Barton Street at Lewis Road;

e Barton Street at Winona Road; and
e Barton Street at Fifty Road;

» A grade separation be considered for the Fifty Road and CNR
crossing by 2031, especially if GO Transit rail service is extended to
Niagara Region as planned.
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Appendix A

Existing Traffic Volumes
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City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 2

Intersection: Fruitland Rd at Barton Total Vehicles: 8,770 Date: Monday

Direction: (North/South) (East/West) M.V.E./Year: 7.007 Feb 2, 2009

Road Condition: Dry Weather: Clear AWDT Factor: 2.35 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 2 81 0 ] 13 1 7 20 21 3 24 15 228 1 0 0 2
7:30 1 74 5 65 25 1 18 37 35 2 24 9 296 2 3 0 2
7:45 * 8 79 2 73 21 0 10 44 61 7 22 10 337 0 1 0 0
8:00 * 6 78 6 64 34 3 14 48 93 6 34 1 397 6 2 1 1
8:15 * 3 75 1 79 24 3 18 43 70 3 18 19 356 0 0 2 0
8:30 * 5 88 3 56 25 4 17 49 63 5 35 19 369 0 0 0 0
8:45 1 67 5 64 12 6 12 47 43 6 38 12 313 0 0 0 0
9:00 8 45 5 51 31 7 18 54 55 2 32 16 324 0 0 0 0
9:15 5 46 5 45 16 2 16 36 40 3 34 16 264 0 0 0 0
9:30 3 31 5 34 1 6 13 34 27 5 21 15 205 0 1 0 0
9:45 4 40 1 39 25 6 14 36 34 1 21 10 231 0 1 1 0
10:00 2 33 3 28 31 3 7 38 21 5 27 10 208 0 0 0 1
14:15 1 33 7 48 25 9 13 30 20 7 22 12 227 0 0 0 1
14:30 * 3 49 5 54 35 9 14 54 24 3 22 6 278 0 0 0 0
14:45 * 9 59 3 65 32 2 9 52 37 4 37 10 319 0 0 0 3
15:00 * 10 42 4 65 34 1 16 48 28 1 34 1 304 1 0 0 1
15:15 7 44 1 68 43 9 7 61 55 2 40 17 364 0 0 5 1
15:30 9 43 3 44 41 18 23 71 40 9 29 18 348 0 0 0 0
15:45 13 56 1 71 30 9 8 78 50 1 41 22 390 1 0 1 2
16:00 1 40 3 55 27 9 17 78 47 0 29 9 315 0 0 0 0
16:15 2 59 9 46 42 8 11 89 49 5 35 20 375 1 1 0 1
16:30 8 42 3 52 27 10 13 80 46 7 21 12 321 0 0 1 0
16:45 * 6 50 1 66 32 8 14 94 35 7 41 19 373 2 2 0 5
17:00 * 3 44 4 51 31 13 18 102 36 9 36 14 361 1 0 1 0
17:15 * 5 49 2 55 30 10 9 109 41 9 45 23 387 1 0 0 3
17:30 * 4 44 4 44 35 4 13 11 39 8 36 12 354 2 0 1 0
17:45 7 53 1 35 39 3 5 91 51 4 18 9 316 1 0 0 2
18:00 1 32 4 35 14 5 3 64 32 1 14 5 210 0 0 0 0

TOTAL 137 1,476 96| 1,493 785 179 367 1,698 1,193 135 830 381 29 11 13 25

APPR. 1,709 2,457 3,258 1,346 8,770 78

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/IW E/IW

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 3 0 1 3 0 0 2 0 0 2 1 12
7:30 0 3 0 4 1 0 7 7 2 1 5 1 31
7:45 * 1 5 1 4 3 0 0 5 3 2 4 1 29
8:00 * 1 5 0 1 4 1 1 4 6 2 9 0 34
8:15 * 2 4 0 5 4 0 2 4 3 0 5 3 32
8:30 * 0 3 0 6 3 1 4 1 4 1 3 1 27,
8:45 0 2 2 4 0 2 1 6 1 3 8 1 30
9:00 1 1 0 2 1 0 1 6 4 0 4 1 21
9:15 1 2 1 7 1 0 3 4 7 0 5 2 33
9:30 0 2 1 2 3 2 3 2 3 0 1 2 21
9:45 1 3 0 5 8 0 4 5 5 0 2 3 36,
10:00 0 2 0 1 3 1 1 7 3 1 4 3 26,
14:15 0 3 1 1 2 0 2 2 1 2 2 2 18|
14:30 * 1 6 2 3 3 0 3 4 0 0 2 1 25
14:45 * 1 10 0 3 4 0 1 7 2 0 1 3 32
15:00 * 2 5 0 4 4 1 0 5 1 0 3 1 26,
15:15 0 5 1 4 3 0 3 7 3 0 4 3 36,
15:30 1 1 2 7 2 2 2 6 9 1 7 1 41
15:45 0 5 0 5 4 0 0 7 4 1 2 0 28
16:00 0 5 1 2 2 0 3 2 4 0 4 0 23
16:15 0 5 2 0 1 0 2 5 5 1 1 1 23
16:30 0 1 0 0 3 0 0 4 2 0 2 1 13
16:45 * 0 5 0 0 0 0 2 7 4 0 2 1 21
17:00 * 0 2 1 1 1 1 1 7 0 0 2 1 17
17:15 * 0 1 0 3 1 0 0 4 2 0 5 1 17
17:30 * 0 1 0 3 3 0 0 4 0 0 2 0 13
17:45 2 2 0 4 3 0 1 6 4 0 2 0 24
18:00 0 3 1 0 0 1 0 3 2 0 0 0 10

TOTAL 14 95 16 82 70 12 47 133 87 15 93 35

APPR. 125 164 267 143 699

TRUCKS

715 0 2 0 1 3 0 0 0 0 0 2 1 9|
7:30 0 3 0 3 1 0 6 6 1 1 5 1 27,
7:45 * 1 3 0 3 1 0 0 5 1 1 3 1 19
8:00 * 1 4 0 1 3 0 1 3 4 2 8 0 27,
8:15 * 1 3 0 3 3 0 2 3 3 0 2 2 22
8:30 * 0 2 0 4 2 0 4 1 3 0 3 1 20
8:45 0 2 1 3 0 2 1 4 1 2 8 1 25
9:00 0 1 0 2 1 0 1 6 2 0 3 0 16
9:15 1 2 1 7 1 0 3 4 6 0 5 2 32
9:30 0 2 1 2 3 1 2 2 3 0 1 2 19
9:45 1 3 0 5 8 0 4 5 5 0 2 3 36,
10:00 0 2 0 1 3 1 1 7 2 1 4 3 25
14:15 0 3 1 1 2 0 2 2 0 2 1 2 16
14:30 * 1 6 2 3 3 0 3 4 0 0 1 1 24
14:45 * 1 10 0 3 4 0 1 6 1 0 1 3 30
15:00 * 1 5 0 3 1 1 0 5 0 0 3 1 20
15:15 0 3 0 3 3 0 3 7 7 0 3 3 29|
15:30 1 1 1 6 1 1 2 5 8 1 6 1 34
15:45 0 2 0 5 2 0 0 5 2 1 2 0 19
16:00 0 4 0 2 2 0 3 0 4 0 3 0 18
16:15 0 3 0 0 1 0 1 4 3 0 1 1 14
16:30 0 1 0 0 3 0 0 4 2 0 1 1 12
16:45 * 0 5 0 0 0 0 2 7 3 0 2 1 20,
17:00 * 0 2 1 1 1 1 1 7 0 0 2 1 17
17:15 * 0 1 0 3 1 0 0 4 1 0 5 1 16
17:30 * 0 1 0 3 3 0 0 4 0 0 2 0 13
17:45 2 2 0 4 3 0 1 6 3 0 2 0 23
18:00 0 3 1 0 0 1 0 3 2 0 0 0 10

TOTAL 1 81 9 72 59 8 44 119 64 11 81 33

APPR. 101 139 227 125 592)




City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 22

Intersection: Fruitland Rd at Barton St Total Vehicles: 9,719 Date: Tuesday

Direction: (North/South) (East/West) M.V.E./Year: 7.898 Jan 21, 2014

Road Condition: Wet Weather: Cloudy AWDT Factor: 2.39 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 3 59 0 48 29 3 10 16 20 3 33 17 247 0 0 0 0
7:30 6 89 1 46 25 0 12 16 29 1 25 16 266 1 0 2 0
7:45 * 8 88 1 72 33 2 21 35 74 0 50 18 402 0 0 0 0
8:00 * 14 71 8 58 50 3 38 28 78 3 62 8 421 0 0 0 0
8:15 * 7 74 5 63 40 7 38 28 57 2 41 22 384 0 0 0 0
8:30 * 18 77 4 39 30 7 43 47 82 9 44 24 424 0 0 3 1
8:45 9 59 1 51 35 6 30 41 70 5 37 23 367 0 0 0 0
9:00 7 53 5 58 42 4 51 54 59 1 36 20 390 0 0 0 0
9:15 14 42 1 38 23 1 35 39 45 1 33 12 284 0 0 0 0
9:30 8 33 3 30 23 7 17 32 40 2 33 10 238 0 0 0 0
9:45 4 32 4 35 28 3 20 25 32 1 27 21 232 0 0 0 1
10:00 5 35 3 26 31 7 12 33 29 3 30 14 228 0 0 0 0
14:15 8 43 7 38 34 9 8 52 34 4 30 18 282 0 0 0 0
14:30 * 5 47 4 56 63 9 23 40 35 5 31 30 348 0 0 0 0
14:45 * 8 38 3 60 44 6 21 50 29 6 36 30 331 1 0 0 0
15:00 * 6 44 2 58 48 9 23 42 45 2 28 12 319 0 0 0 0
15:15 9 46 3 79 49 12 23 57 44 7 54 29 412 0 0 0 0
15:30 6 33 2 77 46 10 21 51 40 6 43 21 356 0 0 0 2
15:45 6 47 3 63 32 10 20 71 39 8 39 41 379 2 0 1 0
16:00 6 45 6 54 39 14 22 70 44 2 39 20 361 3 1 0 0
16:15 6 50 2 66 44 6 22 63 36 1 38 14 348 0 0 0 0
16:30 4 47 5 64 35 5 25 75 44 3 45 16 368 2 0 0 1
16:45 * 7 44 3 92 37 13 28 74 37 9 68 34 446 0 0 0 0
17:00 * 7 50 4 61 40 10 26 83 44 6 45 16 392 1 0 0 0
17:15 * 6 49 2 69 35 12 17 84 35 10 54 29 402 1 0 0 0
17:30 * 10 44 2 70 43 14 17 80 44 7 39 21 391 0 0 0 0
17:45 6 45 5 40 40 8 15 71 44 6 31 16 327 1 1 0 0
18:00 11 60 4 47 40 9 20 79 56 7 27 14 374 0 0 2 2

TOTAL 217 1,444 90| 1,558 1,058 209 658 1,436 1,265 120 1,098 566 12 2 8 7]

APPR. 1,751 2,825 3,359 1,784 9,719 29

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/IW N/S E/IW

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 1 0 5 5 2 1 1 1 0 3 7 23
7:30 0 1 0 0 3 0 1 0 5 0 4 2 16
7:45 * 0 1 0 4 2 0 2 3 3 0 10 1 26,
8:00 * 0 3 0 4 4 1 1 3 2 1 9 2 30
8:15 * 0 0 0 4 4 1 2 1 1 0 4 1 18
8:30 * 6 3 1 1 1 0 1 4 4 2 7 1 31
8:45 0 3 0 3 1 0 1 3 1 0 4 2 18
9:00 0 1 0 1 1 0 3 3 4 0 7 4 24
9:15 3 2 0 2 2 0 5 2 2 0 4 2 24
9:30 0 1 1 4 1 1 4 2 3 0 1 1 19
9:45 0 3 0 1 3 0 3 1 3 0 2 1 17
10:00 0 4 0 0 3 1 2 2 2 0 4 2 20
14:15 0 1 2 1 3 2 2 4 3 0 1 4 27,
14:30 * 0 3 1 9 6 0 6 1 2 0 1 3 32
14:45 * 0 0 0 1 3 0 1 0 4 0 2 2 13
15:00 * 0 2 0 2 5 1 3 4 0 0 2 0 19
15:15 0 0 0 1 0 1 2 2 7 0 2 2 14
15:30 0 4 0 4 3 0 2 0 4 1 3 0 21
15:45 0 1 0 4 2 0 1 0 3 0 2 1 14
16:00 0 0 2 1 2 0 2 3 3 0 5 5 23
16:15 0 2 0 2 6 0 2 1 6 0 1 2 22
16:30 0 2 0 1 2 0 3 4 2 0 4 1 19
16:45 * 0 3 0 0 1 1 2 1 3 1 1 1 14
17:00 * 0 2 1 0 1 1 0 0 0 0 2 2 9
17:15 * 0 2 0 4 0 1 0 1 3 0 1 1 13
17:30 * 0 2 0 3 1 3 0 1 0 0 1 0 11
17:45 1 2 0 1 2 1 0 3 0 0 0 1 11
18:00 1 3 0 0 2 3 2 1 1 0 2 0 15

TOTAL 1 52 8 63 70 20 54 51 72 5 89 48

APPR. 71 153 177 142 543

TRUCKS

715 0 0 0 1 1 1 1 1 0 0 2 7 K]
7:30 0 1 0 0 3 0 1 0 0 0 2 2 9
7:45 * 0 1 0 3 1 0 2 3 1 0 7 1 19
8:00 * 0 0 0 3 2 1 1 3 0 1 8 2 21
8:15 * 0 0 0 3 4 0 1 0 1 0 4 0 13
8:30 * 6 3 1 1 1 0 1 3 2 0 6 1 25
8:45 0 3 0 3 1 0 1 2 1 0 4 2 17
9:00 0 1 0 1 1 0 2 3 2 0 7 4 21
9:15 1 1 0 2 1 0 5 2 1 0 3 1 17
9:30 0 1 1 4 1 1 4 2 2 0 1 1 18
9:45 0 3 0 1 3 0 3 1 2 0 2 1 16
10:00 0 4 0 0 3 1 2 2 1 0 3 2 18
14:15 0 1 2 1 3 2 2 3 3 0 1 7 24
14:30 * 0 3 1 5 3 0 6 1 2 0 1 2 24
14:45 * 0 0 0 1 1 0 1 0 3 0 2 2 10
15:00 * 0 2 0 2 4 1 3 4 0 0 2 0 18
15:15 0 0 0 1 0 0 2 2 3 0 2 2 12
15:30 0 3 0 3 2 0 2 0 1 1 1 0 13
15:45 0 1 0 2 1 0 1 0 2 0 2 1 10
16:00 0 0 0 0 2 0 2 2 2 0 3 5 16
16:15 0 1 0 2 5 0 2 0 2 0 1 2 15
16:30 0 2 0 1 2 0 3 4 1 0 4 1 18
16:45 * 0 3 0 0 1 1 2 1 2 1 1 1 13
17:00 * 0 2 1 0 1 1 0 0 0 0 2 2 9
17:15 * 0 2 0 4 0 1 0 1 2 0 1 1 12
17:30 * 0 2 0 2 1 3 0 1 0 0 0 0 9
17:45 1 2 0 1 2 1 0 3 0 0 0 1 11
18:00 1 3 0 0 2 3 2 1 0 0 2 0 14

TOTAL 9 45 6 47 53 17 52 46 36 3 74 45

APPR. 60 117 134 122 433




Loc. Code: 8

TURNING MOVEMENT COUNT

City of Hamilton

Total Vehicles: 3,218 Date: Tuesday

Barton at Jones
(North/South)

(East/West)

Intersection:
Direction:

Feb 3, 2009
Period: 7 hours

M.V.E./Year: 2.527
AWDT Factor: 2.31

Weather: Cloudy

Road Condition: Wet

Comments:
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City of Hamilton
Intersection:
Direction:

Road Condition: Wet
Comments:

15 mins.

Ending
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NI ©OWOBDBODDHSD S

(Pk.Hr.*

14:30 *
14:45 *
15:00 *

14:15 *
15:15

15:30 *
15:45 *
16:00 *
16:15 *
16:30
16:45
17:00
17:15
17:30
17:45
18:00

TOTAL
APPR.

7:15
7:30
7:45
8:00 *
8:115 *
8:30 *
8:45 *
9:00
9:15
9:30
9:45
10:00
1415 *
14:30 *
14:45 *
15:00 *
15:15
15:30 *
15:45 *
16:00 *
16:15 *
16:30
16:45
17:00
17:15
17:30
17:45
18:00
8:00 *
8:15 *
8:30 *
8:45 *
9:00
9:15
9:30
9:45
10:00
14:15 *
14:30 *
14:45 *
15:00 *
15:15

TOTAL
APPR.

715
7:30
7:45

15 mins.
Ending
(Pk.Hr.*)

16:30 *
15:45 *
16:00 *
16:15 *
16:30
16:45
17:00
17:15
17:30
17:45
18:00

TOTAL
APPR.

218

72
85

14 14

40

12

63
73

15
20




City of Hamilton TURNING MOVEMENT COUNT Loc. Code: 192
Intersection: Barton St at Jones Rd Total Vehicles: 4,860 Date: Tuesday
Direction: (East/West) (North/South) M.V.E./Year: 3.354 Jul 21, 2015
Road Condition: Dry Weather: Clear AWDT Factor: 2.03 Period: 7 hours
Comments:
TOTAL VEHICLES
15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians
Ending N/S E/W N/S E/W Total N E S w
(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 1 7 7 1 24 5 3 5 2 0 25 0 80 0 1 1 0
7:30 8 4 2 3 32 5 1 5 7 1 40 5 113 0 1 1 0
7:45 4 9 4 3 39 3 4 8 8 3 51 5 141 0 0 4 0
8:00 5 10 4 8 50 3 4 8 7 6 58 8 171 0 0 0 0
8:15 5 15 10 8 45 9 2 1 6 1 53 5 170 0 0 0 0
8:30 6 10 7 6 50 4 5 12 6 3 52 1 162 0 0 3 0
8:45 5 10 5 5 46 6 6 4 18 0 47 2 154 0 0 1 2
9:00 6 10 3 10 52 6 5 8 18 3 51 3 175 0 0 0 0
9:15 * 5 12 10 2 55 5 10 12 9 3 59 3 185 0 1 3 2
9:30 * 8 10 9 7 62 6 8 12 6 5 60 5 198 0 0 0 0
9:45 * 10 8 7 3 51 4 4 5 4 3 54 5 158 2 1 0 0
10:00 * 6 9 12 8 46 13 5 9 11 4 48 5 176 0 0 0 0
13:45 7 9 5 4 65 7 5 2 2 5 55 5 171 0 0 0 0
14:00 11 9 5 7 66 8 9 4 9 5 60 6 199 0 0 0 0
14:15 1 1 3 6 44 2 5 4 7 4 37 5 129 0 0 0 0
14:30 6 10 4 5 53 5 5 5 9 4 47 6 159 0 0 0 0
14:45 * 5 4 3 6 72 5 11 5 2 5 59 6 183 0 0 0 0
15:00 * 14 7 6 4 64 10 16 6 13 8 52 7 207 0 0 0 0
15:15 * 4 7 4 10 58 8 12 6 10 7 57 1 194 0 0 0 0
15:30 * 9 4 4 6 50 10 8 5 11 4 50 7 168 0 0 0 0
16:15 9 3 3 5 68 12 K] 4 16 5 52 8 202 0 0 2 0
16:30 4 2 5 6 60 9 1 7 15 8 46 6 179 0 0 0 2
16:45 * 10 6 8 9 73 15 13 17 28 1 62 3 255 0 3 0 0
17:00 * 10 5 5 8 76 10 10 5 12 4 62 9 216 0 0 0 0
17:15 * 2 4 6 5 66 4 5 5 9 2 66 6 180 0 0 0 0
17:30 * 6 2 8 7 68 5 7 3 8 4 77 8 203 0 0 0 0
17:45 6 2 8 5 52 6 7 8 10 6 50 12 172 0 0 0 4
18:00 9 5 5 9 58 2 8 0 9 4 50 1 160 0 0 0 0
TOTAL 182 207 162 166 1,545 187 203 185 272 118 1,480 153 2 7 15 10
APPR. 551 1,898 660 1,751 4,860 34
TRUCKS & BUSES
15 mins. North Bd. on East Bd. on South Bd. on West Bd. on
Ending N/S E/IW N/S E/IW
(Pk.Hr.*) L S R L S R L S R L S R Total
715 1 0 0 0 0 0 0 0 0 0 3 0 7
7:30 2 0 0 1 6 0 0 1 3 0 8 0 21
7:45 0 1 0 0 4 0 0 3 6 0 4 0 18
8:00 0 2 1 6 7 1 1 2 4 1 4 4 33
8:15 0 0 0 1 3 1 0 0 1 0 6 0 12
8:30 0 0 0 1 4 0 0 1 1 1 7 1 16
8:45 0 1 0 0 4 0 1 0 4 0 4 0 14
9:00 0 0 0 2 5 1 1 0 2 0 5 0 16
9:15 * 1 1 0 0 8 0 0 0 2 0 7 1 20
9:30 * 0 1 1 4 10 2 0 2 4 1 5 2 32
9:45 * 0 1 0 0 5 0 1 0 0 0 6 0 13
10:00 * 1 0 1 1 4 1 1 2 3 0 7 0 21
13:45 0 0 0 0 2 0 0 1 0 0 3 2 9
14:00 1 0 1 2 6 1 0 0 2 0 5 2 20
14:15 0 2 0 2 3 0 1 0 1 0 2 1 12
14:30 1 3 0 2 9 0 1 1 2 0 6 0 25
14:45 * 0 1 0 3 7 0 1 0 0 1 7 2 22
15:00 * 2 4 0 0 4 1 2 2 4 1 7 3 30
15:15 * 0 0 0 4 6 0 1 1 1 2 6 4 25
15:30 * 3 1 0 2 6 1 0 0 2 1 5 1 22
16:15 1 2 2 0 3 1 0 0 2 0 5 1 20|
16:30 0 0 0 1 4 0 1 0 3 1 2 1 13
16:45 * 0 0 0 0 4 1 1 0 3 0 6 2 17
17:00 * 2 1 0 1 5 1 0 0 1 0 3 1 15
17:15 * 1 0 1 2 4 1 0 0 1 1 8 1 20
17:30 * 1 0 1 2 6 1 0 0 2 1 9 4 27,
17:45 0 0 1 0 5 0 0 0 0 1 7 2 16
18:00 2 0 0 2 3 0 0 0 1 1 5 1 15|
TOTAL 19 21 9 39 140 14 13 16 55 13 156 36
APPR. 49 193 84 205 531
TRUCKS
715 1 0 0 0 0 0 0 0 0 0 3 0 7
7:30 2 0 0 1 5 0 0 1 3 0 8 0 20,
7:45 0 1 0 0 4 0 0 3 6 0 4 0 18
8:00 0 2 1 6 7 1 1 2 4 1 4 4 33
8:15 0 0 0 1 2 1 0 0 1 0 6 0 11
8:30 0 0 0 1 4 0 0 1 1 1 7 1 16
8:45 0 1 0 0 4 0 1 0 4 0 4 0 14
9:00 0 0 0 2 5 1 1 0 2 0 5 0 16
9:15 * 1 1 0 0 8 0 0 0 2 0 6 1 19
9:30 * 0 1 1 4 10 2 0 2 4 1 5 2 32
9:45 * 0 1 0 0 5 0 1 0 0 0 6 0 13
10:00 * 1 0 1 1 4 1 1 2 3 0 6 0 20
13:45 0 0 0 0 2 0 0 1 0 0 3 2 9|
14:00 1 0 1 2 6 1 0 0 2 0 5 2 20,
14:15 0 2 0 2 3 0 1 0 1 0 2 1 12
14:30 1 3 0 2 9 0 1 1 2 0 6 0 25
14:45 * 0 1 0 2 7 0 1 0 0 1 7 2 21
15:00 * 2 4 0 0 4 1 2 2 4 1 7 3 30
15:15 * 0 0 0 4 6 0 1 1 1 2 6 4 25
15:30 * 3 1 0 2 6 1 0 0 2 1 5 1 22
16:15 1 2 2 0 3 1 0 0 2 0 5 1 20)
16:30 0 0 0 1 4 0 1 0 3 1 2 1 13
16:45 * 0 0 0 0 4 1 1 0 3 0 6 2 17
17:00 * 2 1 0 1 5 1 0 0 1 0 3 1 15
17:15 * 1 0 1 2 4 1 0 0 1 1 8 1 20,
17:30 * 1 0 1 2 6 1 0 0 2 1 9 4 27,
17:45 0 0 1 0 5 0 0 0 0 1 7 2 16
18:00 2 0 0 2 3 0 0 0 1 1 5 1 15
TOTAL 19 21 9 38 138 14 13 16 55 13 154 36
APPR. 49 190 84 203 526




City of Hamilton TURNING MOVEMENT COUNT Loc. Code: 2
Intersection: Barton St. at Glover Rd. Total Vehicles: 3,257 Date: Monday
Direction: (East/West) (North/South) M.V.E./Year: 2.602 Feb 23, 2004
Road Condition: Dry Weather: Cloudy AWDT Factor: 2.35 Period: 7 hours
Comments:
TOTAL VEHICLES
15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians
Ending N/S E/W N/S E/W Total N E S w
(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 1 7 0 2 22 1 0 3 2 0 28 8 74 0 0 0 0
7:30 1 8 1 10 21 1 0 3 4 0 35 10 94 0 0 0 0
7:45 * 3 10 0 7 19 3 1 2 10 0 59 8 122 0 0 0 0
8:00 * 2 19 3 12 20 3 4 1 6 2 63 15 150 0 0 0 0
8:15 * 4 13 2 10 23 2 3 5 14 1 47 8 132 0 0 0 0
8:30 * 5 1 2 10 22 2 0 6 16 0 47 8 129 0 0 0 0
8:45 3 2 1 5 23 8 1 7 10 2 51 3 116 0 0 0 0
9:00 3 5 2 7 25 4 1 8 4 3 45 7 114 0 0 0 0
9:15 2 6 2 9 33 4 3 9 2 1 25 4 100 0 0 0 0
9:30 1 3 2 5 17 2 0 3 11 1 24 3 72 0 0 0 0
9:45 1 4 6 4 31 2 3 3 6 2 28 7 97 0 0 0 0
10:00 2 3 3 6 22 2 2 3 7 3 24 2 79 0 0 0 0
14:15 2 2 2 14 36 3 2 3 3 2 26 5 106 0 0 0 0
14:30 * 1 4 0 10 27 2 1 5 12 0 29 1 92 0 0 0 0
14:45 * 4 9 2 9 44 4 5 16 19 0 28 6 146 0 0 0 0
15:00 * 2 6 1 15 33 4 6 10 14 1 31 6 129 0 0 0 0
15:15 3 1 1 4 32 3 3 14 7 3 39 4 129 0 0 0 0
15:30 * 3 5 1 7 43 4 8 6 12 2 32 4 127 0 0 0 0
15:45 * 5 7 2 10 45 7 7 17 12 0 32 9 153 0 0 0 0
16:00 * 4 5 4 10 40 8 2 1 15 1 25 4 129 0 0 0 0
16:15 * 2 1 1 10 55 6 5 10 16 4 28 3 141 0 0 0 0
16:30 6 5 3 6 35 4 3 1 8 2 24 4 111 0 0 0 0
16:45 3 5 2 4 58 5 11 24 26 2 22 4 166 0 0 0 0
17:00 1 1 1 5 53 2 6 1 9 2 37 1 129 0 0 0 0
17:15 2 1 1 5 46 4 5 15 19 1 37 1 137 0 0 0 0
17:30 2 4 0 3 42 1 9 7 2 1 37 3 111 0 0 0 0
17:45 3 0 1 5 26 1 4 19 8 2 23 2 94 0 0 0 0
18:00 3 0 0 3 26 2 2 4 5 0 33 0 78 0 0 0 0
TOTAL 74 147 46 207 919 95 100 239 292 39 959 140 0 0 0 0
APPR. 267 1,221 631 1,138 3,257 0
TRUCKS & BUSES
15 mins. North Bd. on East Bd. on South Bd. on West Bd. on
Ending N/S E/IW N/S E/IW
(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 0 0 0 3 1 0 0 2 0 0 0 7
7:30 0 0 0 1 1 0 0 0 0 0 2 0 4
7:45 * 0 1 0 0 5 1 0 0 2 0 3 0 12
8:00 * 0 0 1 1 1 0 1 1 0 0 3 0 8
8:15 * 0 0 0 0 6 0 0 0 2 0 2 0 10
8:30 * 0 0 0 1 0 0 0 1 4 0 1 0 7
8:45 3 0 0 0 5 1 0 1 4 0 0 0 14
9:00 1 0 0 2 4 0 1 1 1 0 1 1 12
9:15 0 0 0 2 5 0 0 0 0 0 1 0 8
9:30 0 0 0 0 2 0 0 0 3 0 5 0 10
9:45 0 0 0 0 3 0 0 0 0 0 3 0 6
10:00 0 0 0 0 2 0 0 1 1 0 1 0 5
14:15 0 0 0 1 3 0 1 0 2 0 2 0 12
14:30 * 1 0 0 3 1 0 1 0 1 0 4 0 11
14:45 * 1 2 0 0 5 0 0 0 2 0 2 0 12
15:00 * 0 0 1 3 1 0 1 0 0 0 4 1 11
15:15 0 0 0 1 2 0 0 0 2 0 9 0 14
15:30 * 0 0 0 0 0 0 0 0 2 0 0 0 2
15:45 * 0 2 0 1 1 0 0 0 2 0 5 0 11
16:00 * 1 0 0 2 6 0 1 0 2 0 2 0 14
16:15 * 0 0 0 1 2 0 0 0 1 0 0 1 5
16:30 0 0 0 2 2 0 0 0 3 0 2 0 9
16:45 0 1 0 1 2 0 0 0 0 0 0 0 4
17:00 0 0 0 0 4 0 0 0 1 0 2 0 7
17:15 0 0 0 0 2 0 0 0 1 0 5 0 8
17:30 0 0 0 1 0 0 0 0 0 0 0 0 1
17:45 0 0 0 0 0 0 0 0 3 0 1 0 4
18:00 0 0 0 0 0 0 0 0 0 0 2 0 2
TOTAL 7 6 2 23 72 3 6 5 41 0 62 3
APPR. 15 98 52 65 230
TRUCKS
715 0 0 0 0 3 0 0 0 2 0 0 0 5]
7:30 0 0 0 1 1 0 0 0 0 0 2 0 4
7:45 * 0 0 0 0 2 0 0 0 2 0 2 0 6
8:00 * 0 0 0 1 1 0 1 0 0 0 0 0 3
8:15 * 0 0 0 0 6 0 0 0 2 0 0 0 8
8:30 * 0 0 0 1 0 0 0 1 4 0 1 0 7
8:45 0 0 0 0 3 1 0 0 4 0 0 0 8
9:00 0 0 0 1 4 0 1 1 1 0 1 1 10
9:15 0 0 0 2 5 0 0 0 0 0 1 0 8
9:30 0 0 0 0 2 0 0 0 3 0 5 0 10
9:45 0 0 0 0 3 0 0 0 0 0 3 0 6
10:00 0 0 0 0 2 0 0 1 1 0 1 0 5
14:15 0 0 0 1 1 0 0 0 2 0 2 0 6
14:30 * 1 0 0 3 0 0 1 0 1 0 4 0 10
14:45 * 0 1 0 0 5 0 0 0 2 0 2 0 10
15:00 * 0 0 0 1 1 0 1 0 0 0 3 1 7
15:15 0 0 0 1 2 0 0 0 2 0 7 0 12
15:30 * 0 0 0 0 0 0 0 0 2 0 0 0 2
15:45 * 0 1 0 0 1 0 0 0 2 0 3 0 7
16:00 * 0 0 0 2 5 0 1 0 2 0 0 0 10
16:15 * 0 0 0 1 2 0 0 0 1 0 0 1 5
16:30 0 0 0 2 2 0 0 0 3 0 1 0 8
16:45 0 1 0 1 2 0 0 0 0 0 0 0 4
17:00 0 0 0 0 4 0 0 0 1 0 2 0 7
17:15 0 0 0 0 2 0 0 0 1 0 5 0 8
17:30 0 0 0 1 0 0 0 0 0 0 0 0 1
17:45 0 0 0 0 0 0 0 0 3 0 1 0 4
18:00 0 0 0 0 0 0 0 0 0 0 2 0 2
TOTAL 1 3 0 19 59 1 5 3 41 0 48 3
APPR. 4 79 49 51 183




Loc. Code: 1

TURNING MOVEMENT COUNT

City of Hamilton

Date: Wednesday

Total Vehicles: 3,015

Glover Rd
(North/South)

Barton St at

(East/West)

Intersection:
Direction:

Feb 6, 2008
Period: 7 hours

M.V.E./Year: 2.358

AWDT Factor: 2.3

Weather: Cloudy

Road Condition: Wet

Comments:
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City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 44

Intersection: Barton St at Glover Rd Total Vehicles: 4,101 Date: Thursday

Direction: (East/West) (North/South) M.V.E./Year: 2.691 Oct 10, 2013

Road Condition: Dry Weather: Clear AWDT Factor: 1.93 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 7 8 0 15 22 2 7 8 3 0 23 9 101 0 0 0 0
7:30 8 6 0 9 24 4 4 4 7 1 35 7 109 0 0 0 0
7:45 6 6 1 2 24 1 6 3 9 1 45 6 110 0 0 0 0
8:00 * 8 6 1 20 33 3 4 9 14 0 59 10 167 0 0 1 0
8:15 * 2 10 3 17 28 5 8 7 17 0 43 7 147 1 0 0 0
8:30 * 6 8 8 14 28 4 10 5 12 4 38 6 143 0 0 0 0
8:45 * 5 10 2 16 36 6 6 7 5 2 45 5 145 0 0 0 1
9:00 7 6 1 1 39 10 1 21 8 7 37 8 156 0 0 0 0
9:15 8 10 4 9 32 9 3 18 5 4 36 6 144 0 0 0 0
9:30 10 4 1 1 20 2 1 3 9 1 31 7 100 0 0 0 0
9:45 6 3 4 12 29 4 1 5 16 0 39 2 121 0 0 0 0
10:00 1 5 1 10 21 5 0 3 7 2 35 0 90 0 0 0 1
14:15 7 5 2 13 2 3 5 3 3 1 41 1 129 0 0 1 1
14:30 * 4 7 2 13 50 6 3 6 10 2 32 1 136 0 0 0 0
14:45 * 3 12 2 13 48 7 6 10 15 1 25 9 151 0 0 0 0
15:00 * 6 14 2 1 56 4 8 13 20 2 28 7 171 1 0 0 0
15:15 8 5 2 3 35 3 8 15 7 3 48 3 154 0 0 0 0
15:30 4 8 3 9 39 9 7 16 7 0 34 4 140 0 0 0 0
15:45 12 13 5 13 53 10 7 19 30 2 29 5 198 0 0 0 0
16:00 6 10 1 9 52 6 8 7 12 1 43 5 160 0 0 0 0
16:15 7 10 3 4 47 4 4 1 12 3 34 4 143 0 0 0 0
16:30 7 5 3 1 49 6 7 1 8 2 40 1 150 0 0 0 0
16:45 * 8 5 1 10 49 7 14 13 31 2 51 2 193 0 0 0 0
17:00 * 3 10 2 12 69 8 5 15 12 2 38 6 182 0 0 0 0
17:15 * 6 14 3 5 63 1 12 19 18 5 44 7 197 0 0 0 0
17:30 * 4 10 5 12 53 4 6 10 5 0 47 5 161 0 0 0 0
17:45 8 10 0 7 57 7 6 1 7 2 33 4 152 0 0 0 0
18:00 4 5 4 13 56 5 7 3 13 1 35 5 151 0 0 1 0

TOTAL 168 225 66 307 1,154 145 161 275 338 51 1,068 143 2 0 3 3]

APPR. 459 1,606 774 1,262 4,101 8

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/IW N/S E/IW

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 0 0 2 2 0 0 0 2 0 0 1 7
7:30 2 0 0 2 0 0 0 0 3 1 2 0 10
7:45 0 0 0 0 3 0 0 0 3 0 3 0 9
8:00 * 0 0 0 4 6 0 0 0 3 0 2 0 15
8:15 * 0 0 0 1 2 1 0 0 2 0 0 2 8
8:30 * 0 1 1 1 5 0 3 1 5 1 4 1 23
8:45 * 0 0 0 0 2 0 0 2 3 0 0 0 7
9:00 0 0 0 1 4 0 0 2 3 2 4 0 16
9:15 1 1 2 0 0 0 2 1 1 0 5 2 15
9:30 0 0 0 0 3 0 0 0 2 0 2 1 8
9:45 0 0 1 2 6 0 1 0 4 0 3 1 18
10:00 0 0 0 1 3 0 0 0 2 0 3 0 9
14:15 0 0 0 1 2 0 2 0 1 0 3 0 12
14:30 * 0 0 1 2 6 0 1 0 0 0 6 1 17
14:45 * 0 0 0 2 0 0 3 0 0 0 5 3 13
15:00 * 0 2 0 0 5 0 1 0 4 0 1 0 13
15:15 0 0 0 1 2 0 0 1 3 1 3 0 14
15:30 0 2 1 1 3 0 2 2 1 0 3 0 15
15:45 0 1 1 3 2 0 0 2 4 0 5 2 20
16:00 0 1 0 1 2 1 1 1 2 0 1 0 10
16:15 0 0 0 0 2 0 1 1 5 0 1 1 11
16:30 0 0 0 1 3 1 0 1 3 0 4 1 14
16:45 * 1 0 0 1 2 0 0 0 1 0 0 0 5
17:00 * 0 0 0 0 6 0 0 0 1 0 2 0 9
17:15 * 0 0 1 0 3 0 0 0 0 0 2 0 6
17:30 * 0 0 0 1 0 1 1 0 1 0 3 1 8
17:45 0 0 0 1 1 0 0 0 1 0 2 0 5
18:00 0 0 0 1 2 0 0 0 0 0 0 0 3

TOTAL 4 8 8 30 77 4 18 14 60 5 75 17

APPR. 20 111 92 97 320)

TRUCKS

715 0 0 0 1 2 0 0 0 2 0 0 1 6
7:30 0 0 0 2 0 0 0 0 3 0 1 0 6
7:45 0 0 0 0 3 0 0 0 2 0 1 0 6
8:00 * 0 0 0 3 6 0 0 0 3 0 2 0 14
8:15 * 0 0 0 1 2 0 0 0 2 0 0 0 5
8:30 * 0 1 1 1 5 0 1 1 5 0 3 0 18
8:45 * 0 0 0 0 2 0 0 1 3 0 0 0 6
9:00 0 0 0 1 2 0 0 0 3 0 4 0 10
9:15 0 0 2 0 0 0 2 1 1 0 3 2 1
9:30 0 0 0 0 3 0 0 0 2 0 2 1 8
9:45 0 0 1 2 6 0 1 0 4 0 3 1 18
10:00 0 0 0 1 3 0 0 0 2 0 3 0 9
14:15 0 0 0 1 2 0 2 0 1 0 3 0 12
14:30 * 0 0 0 1 4 0 1 0 0 0 6 0 12
14:45 * 0 0 0 2 0 0 2 0 0 0 5 3 12
15:00 * 0 0 0 0 2 0 1 0 4 0 1 0 8
15:15 0 0 0 1 2 0 0 1 3 0 3 0 K]
15:30 0 0 1 0 3 0 2 0 1 0 3 0 10
15:45 0 1 1 2 2 0 0 0 3 0 5 2 16
16:00 0 0 0 1 2 0 0 1 2 0 0 0 6
16:15 0 0 0 0 2 0 1 0 5 0 1 1 10
16:30 0 0 0 1 3 0 0 1 3 0 4 1 13
16:45 * 1 0 0 1 2 0 0 0 1 0 0 0 5
17:00 * 0 0 0 0 6 0 0 0 1 0 2 0 9
17:15 * 0 0 0 0 3 0 0 0 0 0 2 0 5
17:30 * 0 0 0 1 0 1 1 0 1 0 3 1 8
17:45 0 0 0 1 1 0 0 0 1 0 2 0 5
18:00 0 0 0 1 2 0 0 0 0 0 0 0 3

TOTAL 1 2 6 25 70 1 14 6 58 0 66 13

APPR. 9 96 78 79 262)




City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 190

Intersection: Barton St at Glover Rd Total Vehicles: 4,599 Date: Wednesday

Direction: (East/West) (North/South) M.V.E./Year: 3.159 Jul 22, 2015

Road Condition: Dry Weather: Clear AWDT Factor: 2.02 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 3 3 0 K] 19 1 0 3 7 3 29 3 80 0 0 0 0
7:30 4 5 1 9 26 3 1 4 3 2 36 5 99 0 0 0 0
7:45 7 6 3 9 25 4 2 6 10 2 37 6 117 1 0 0 0
8:00 11 1 5 16 35 6 3 7 13 3 47 1 168 0 0 0 0
8:15 5 7 3 15 38 6 2 10 15 2 30 7 140 0 0 0 0
8:30 13 9 2 16 36 5 1 7 14 6 41 1 151 0 0 0 0
8:45 * 6 10 7 19 40 10 3 8 18 3 37 7 168 0 0 0 0
9:00 * 8 20 7 19 45 12 12 7 20 6 49 9 214 0 0 0 0
9:15 * 12 5 4 17 23 14 3 8 15 3 37 6 147 0 0 0 0
9:30 * 1 7 5 16 29 9 3 5 20 5 38 6 154 0 0 0 0
9:45 3 6 1 6 25 4 1 3 9 2 29 3 92 0 1 0 0
10:00 7 7 5 15 33 8 3 6 13 6 32 6 141 0 0 0 0
13:45 12 12 4 17 27 10 5 9 20 K] 29 14 170 4 0 0 0
14:00 * 9 8 7 21 36 9 14 6 18 10 33 12 183 0 0 0 0
14:15 * 12 10 9 22 36 10 4 4 11 6 44 17 185 0 0 0 0
14:30 * 8 1 6 14 32 6 7 6 15 8 30 9 152 0 0 0 0
14:45 * 7 1 8 22 33 17 7 8 21 5 29 8 176 0 0 0 3
15:00 8 5 6 12 32 9 6 0 8 2 27 15 130 0 0 0 0
15:15 15 9 5 18 45 5 13 9 19 9 46 15 208 1 0 0 0
15:30 7 7 3 19 34 5 3 5 16 7 27 10 143 2 0 0 0
16:15 9 7 7 21 45 12 8 5 18 3 43 12 188 2 0 0 0
16:30 11 8 4 13 44 8 14 8 15 4 35 7 171 1 0 0 0
16:45 13 6 11 13 43 15 12 7 16 12 47 14 209 0 0 0 0
17:00 * 9 4 7 12 55 14 15 10 17 3 50 1 207 2 0 0 0
17:15 * 11 9 10 10 49 0 12 15 16 12 42 13 199 0 2 0 0
17:30 * 12 10 7 20 69 15 11 14 15 4 55 12 244 0 0 0 0
17:45 * 20 2 5 12 50 14 16 1 19 9 47 17 222 4 0 0 0
18:00 6 1 8 10 41 7 7 3 13 1 36 8 141 0 0 0 0

TOTAL 259 217 147 424 1,045 238 188 194 411 150 1,062 264 17 3 0 3

APPR. 623 1,707 793 1,476 4,599 23

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/IW N/S E/IW

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 0 0 2 3 0 0 0 1 0 3 1 K]
7:30 0 0 0 1 3 0 0 0 1 0 3 0 8
7:45 0 0 0 1 2 0 0 0 1 0 0 0 4
8:00 1 0 1 3 4 0 1 0 2 0 4 1 17
8:15 0 0 0 2 3 0 0 1 2 0 0 1 9
8:30 0 0 0 2 3 0 0 0 2 0 4 0 11
8:45 * 1 0 0 2 1 1 1 1 4 0 0 2 13
9:00 * 1 2 0 2 4 1 1 0 3 0 5 1 20
9:15 * 0 0 0 1 2 0 2 0 3 0 8 1 17
9:30 * 0 0 0 2 4 0 1 0 3 0 7 2 19
9:45 0 0 0 2 1 0 0 0 3 0 3 0 9
10:00 0 0 0 4 6 0 0 0 4 0 3 1 18
13:45 0 0 0 5 3 0 1 0 7 1 5 2 24
14:00 * 0 0 0 4 4 0 3 0 4 1 8 2 26,
14:15 * 0 1 0 7 5 0 1 0 1 0 6 3 24
14:30 * 0 1 0 4 3 0 2 0 4 1 5 1 21
14:45 * 1 1 0 1 4 2 1 0 4 0 5 0 19
15:00 0 0 0 1 3 1 1 0 1 0 2 2 1
15:15 1 0 0 2 3 0 2 1 4 1 4 4 22
15:30 1 1 0 3 5 1 1 0 4 1 6 1 24
16:15 0 0 0 2 5 1 7 1 2 0 7 2 27|
16:30 0 0 0 3 8 0 3 0 3 0 7 1 25
16:45 2 1 0 1 2 1 1 0 4 1 5 2 20
17:00 * 2 0 1 3 4 0 0 0 5 0 8 3 26,
17:15 * 1 0 1 2 4 0 2 0 2 1 5 2 20
17:30 * 2 1 1 3 8 1 2 0 1 0 6 2 27,
17:45 * 1 0 0 2 4 0 2 1 1 1 6 3 21
18:00 1 0 1 1 3 0 1 0 1 0 2 2 12

TOTAL 15 8 5 68 107 9 36 5 74 8 128 42

APPR. 28 184 115 178 505,

TRUCKS

715 0 0 0 2 3 0 0 0 1 0 3 1 K]
7:30 0 0 0 1 2 0 0 0 1 0 2 0 6
7:45 0 0 0 1 2 0 0 0 1 0 0 0 4
8:00 1 0 1 3 4 0 1 0 2 0 4 1 17
8:15 0 0 0 2 3 0 0 1 2 0 0 1 9
8:30 0 0 0 2 3 0 0 0 2 0 4 0 11
8:45 * 1 0 0 2 1 1 1 1 4 0 0 2 13
9:00 * 1 2 0 2 4 1 1 0 3 0 5 1 20,
9:15 * 0 0 0 1 2 0 2 0 3 0 8 1 17
9:30 * 0 0 0 2 4 0 1 0 3 0 7 2 19
9:45 0 0 0 2 1 0 0 0 3 0 3 0 9
10:00 0 0 0 4 6 0 0 0 4 0 3 1 18
13:45 0 0 0 5 3 0 1 0 7 1 5 2 24
14:00 * 0 0 0 4 4 0 3 0 4 1 8 2 26,
14:15 * 0 1 0 6 5 0 1 0 1 0 6 3 23
14:30 * 0 1 0 4 3 0 2 0 4 1 5 1 21
14:45 * 1 1 0 1 2 2 1 0 4 0 5 0 17
15:00 0 0 0 1 3 1 1 0 1 0 2 2 1
15:15 1 0 0 2 3 0 2 1 4 1 4 4 22
15:30 1 1 0 3 5 1 1 0 4 1 6 1 24
16:15 0 0 0 2 5 1 7 1 2 0 7 2 27
16:30 0 0 0 3 8 0 3 0 3 0 7 1 25
16:45 2 1 0 1 2 1 1 0 4 1 5 2 20,
17:00 * 2 0 1 3 4 0 0 0 5 0 7 3 25
17:15 * 1 0 1 2 4 0 2 0 2 1 5 2 20,
17:30 * 2 1 1 3 8 1 2 0 1 0 6 2 27,
17:45 * 1 0 0 2 4 0 2 1 1 1 6 3 21
18:00 1 0 1 1 3 0 1 0 1 0 2 2 12

TOTAL 15 8 5 67 104 9 36 5 74 8 126 42

APPR. 28 180 115 176 499




Loc. Code: 6

TURNING MOVEMENT COUNT

City of Hamilton

Date: Thursday

Total Vehicles: 2,413

Barton St. at McNeilly Rd.

(East/West)

Intersection:
Direction:

Feb 26, 2004
Period: 7 hours

M.V.E./Year: 1.813

AWDT Factor: 2.21

(North/South)

Weather: Clear

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 82

TURNING MOVEMENT COUNT

City of Hamilton

Date: Friday
Nov 28, 2014
Period: 7 hours

Total Vehicles: 2,778

Barton St at McNeilly Rd

(East/West)

Intersection:
Direction:

M.V.E./Year: 1.804
AWDT Factor: 1.91

(North/South)

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 4

TURNING MOVEMENT COUNT

City of Hamilton

Date: Friday
Feb 27, 2004
Period: 7 hours

Total Vehicles: 2,319

Barton St. at Lewis Rd.
(North/South)

(East/West)

Intersection:
Direction:

M.V.E./Year: 1.648
AWDT Factor: 2.09

Weather: Clear

Road Condition: Dry

Comments:
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Loc. Code: 81

TURNING MOVEMENT COUNT

City of Hamilton

Date: Monday

Total Vehicles: 2,569

Lewis Rd
(North/South)

Barton St at

(East/West)

Intersection:
Direction:

Nov 24, 2014
Period: 7 hours

M.V.E./Year: 1.869
AWDT Factor: 2.14

Weather: Cloudy

Road Condition: Wet

Comments:

TOTAL VEHICLES

(] s -3 &
»n [
C OO0 0O WNOOOMOCOOOTVNOIOOT-TOOOOO|M|©
2] () N N ~ I~
cln 3
© —
2 @
i
g EEEEEEEEEEEE CEEEEEEE CEERECEEEI B MEEEEEEEECEEE R ECEEEEEE B EEEEEEEECEEE EEEEEEEC EEEEEEEI
()
oW 5
a| = c
L o
2z 32
[ ME
ENTITNO0ONOOONOQCOI-TTNODODODWDIONO©OW— WO D OO OO OWOOOOOO OO ONMOOOCOOOOOOOI™ OO0 O0O0OTO0OO0OO0OO0OO0O0O0OO0O0O0OO0O0OO0CoO0OO0OOO|~
O o ~
>
R4345705315603043012441112220o.—/u
c
o
FNOANNNNNTr FrArrrrrlrraArsrer-d-|a]| S
tM o|o
7] c
m:._ o
-]
N cn
=2
> Z
@
5 o
° 7]
-] 2 (2]
£Q N[ oy (5]
3 Z 7)) 2
& X 3
74
|
o
- a&M
c
o _.__mE
o RpENE CFNNAS-ANOABO06O Ao ~ -
...M 0|
7]
@ LW
w
L1223375201125211023223120211W
N
c c
o o
c @ -1l g2
tz tz
2 2
S LTI RICT RIS RN OT T QX gl S ECRICTRICT RIS ONOT R OT T QX gl COYQT AN TN SN TN T T AN AN gy
.m.|H7778888999903444455566677778Tm .m.|H7778888999903444455566677778Tm 7778888999903444455566677778Tm
] UG e e ] ORI ER aa R AR R B SR - = e
w QX Oola|l v €& Ola Ola
- W = < - W = < <




Loc. Code: 8

TURNING MOVEMENT COUNT

City of Hamilton

Date: Thursday

Total Vehicles: 2,467

Barton St at Lewis Rd
(North/South)

(East/West)

Intersection:
Direction:

Mar 3, 2016
Period: 7 hours

M.V.E./Year: 1.854
AWDT Factor: 2.21

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 89

TURNING MOVEMENT COUNT

City of Hamilton

Date: Monday

Total Vehicles: 2,927

Barton St. at Winona Rd.

(East/West)

Intersection:
Direction:

Nov 28, 2005
Period: 7 hours

M.V.E./Year: 2.130

AWDT Factor: 2.14

(North/South)

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 116

TURNING MOVEMENT COUNT

City of Hamilton

Date: Monday

Total Vehicles: 2,722

Barton St at Winona Rd
(North/South)

(East/West)

Intersection:
Direction:

Sep 18, 2006
Period: 7 hours

M.V.E./Year: 1.925
AWDT Factor: 2.08

Weather: Clear

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 3

TURNING MOVEMENT COUNT

City of Hamilton

Date: Thursday

Total Vehicles: 2,842

Barton St. at Winona Rd.

(East/West)

Intersection:
Direction:

Sep 8, 2011
Period: 7 hours

M.V.E./Year: 1.894

AWDT Factor: 1.96

(North/South)

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 7

TURNING MOVEMENT COUNT

City of Hamilton

Date: Wednesday

Total Vehicles: 2,533

Barton St at Winona Rd
(North/South)

(East/West)

Intersection:
Direction:

Feb 20, 2013
Period: 7 hours

M.V.E./Year: 1.981

AWDT Factor: 2.3

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 83

TURNING MOVEMENT COUNT

City of Hamilton

Date: Monday

Total Vehicles: 2,489

Barton St at Winona Rd
(North/South)

(East/West)

Intersection:
Direction:

Dec 1, 2014
Period: 7 hours

M.V.E./Year: 1.786
AWDT Factor: 2.11

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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Loc. Code: 11

TURNING MOVEMENT COUNT

City of Hamilton

Date: Friday
Feb 19, 2016
Period: 7 hours

Total Vehicles: 2,647

Barton St at Winona Rd
(North/South)

(East/West)

Intersection:
Direction:

M.V.E./Year: 1.881
AWDT Factor: 2.09

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 88

Intersection: Barton St. at Fifty Rd. Total Vehicles: 3,049 Date: Monday

Direction: (East/West) (North/South) M.V.E./Year: 2.187 Dec 5, 2005

Road Condition: Dry Weather: Cloudy AWDT Factor: 2.11 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 3 2 0 21 0 3 0 10 13 0 0 0 92 0 0 0 0
7:30 * 9 37 0 27 0 4 0 21 13 0 0 0 111 0 0 0 0
7:45 * 14 37 0 31 0 4 0 23 15 0 0 0 124 0 0 0 0
8:00 * 10 32 1 39 0 2 0 22 37 0 1 0 144 0 0 0 0
8:15 * 10 40 0 40 0 4 0 17 22 0 0 0 133 0 0 0 0
8:30 6 28 0 32 0 5 0 21 17 0 0 0 109 0 2 1 0
8:45 7 19 0 27 1 6 0 17 14 1 0 0 92 2 2 0 0
9:00 9 22 0 12 0 7 0 21 7 0 0 0 78 0 0 0 0
9:15 5 19 0 13 0 4 0 13 13 0 0 0 67 0 0 0 0
9:30 3 18 0 13 0 5 0 15 11 0 0 0 65 0 0 0 0
9:45 6 18 0 19 0 7 0 10 12 0 0 0 72 0 0 0 0
10:00 1 15 0 8 0 4 0 17 9 0 0 0 54 0 0 0 0
14:15 7 20 0 16 0 K] 0 18 1 0 0 0 83 0 0 0 0
14:30 * 5 13 0 15 0 13 0 21 18 0 0 0 85 0 0 0 0
14:45 * 6 23 1 16 1 1 0 23 13 1 1 0 96 0 2 2 0
15:00 * 4 26 1 13 0 10 0 28 15 1 0 0 98 0 0 0 0
15:15 8 19 0 24 0 3 0 26 7 0 0 0 100 0 0 0 0
15:30 9 21 0 25 0 10 1 39 18 0 0 1 124 0 0 0 0
15:45 6 24 0 22 1 1 0 32 22 0 1 0 119 0 0 0 0
16:00 7 26 0 16 0 13 0 31 14 0 0 0 107 0 0 2 0
16:15 5 27 1 26 0 15 0 37 19 0 1 0 131 1 2 0 0
16:30 3 23 0 26 1 10 0 34 33 0 1 0 131 0 0 0 0
16:45 * 4 27 0 32 1 7 0 36 34 0 1 0 142 0 0 0 0
17:00 * 4 22 0 27 1 18 0 36 33 0 0 1 142 0 0 0 0
17:15 * 8 31 0 29 1 14 0 39 32 0 0 0 154 0 0 0 0
17:30 * 6 37 0 21 0 13 0 28 34 0 0 0 139 0 0 0 0
17:45 7 26 0 23 0 12 0 34 30 0 0 0 132 0 0 0 0
18:00 8 27 0 21 0 11 1 33 23 0 0 1 125 0 0 0 0

TOTAL 180 719 4 634 7 240 2 702 549 3 6 3 3 8 5 0

APPR. 903 881 1,253 12 3,049 16

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/W N/S E/W

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 3 0 0 0 0 0 0 1 0 0 0 7
7:30 * 1 1 0 2 0 0 0 1 0 0 0 0 5
7:45 * 0 1 0 0 0 0 0 4 1 0 0 0 6
8:00 * 0 2 0 1 0 0 0 3 2 0 0 0 8
8:15 * 2 1 0 5 0 0 0 1 1 0 0 0 10
8:30 1 2 0 2 0 1 0 0 0 0 0 0 6
8:45 2 2 0 2 0 0 0 3 3 0 0 0 12
9:00 0 2 0 1 0 0 0 2 0 0 0 0 5
9:15 0 0 0 1 0 0 0 0 0 0 0 0 1
9:30 2 2 0 1 0 0 0 0 0 0 0 0 5
9:45 0 2 0 5 0 0 0 1 0 0 0 0 8
10:00 0 2 0 1 0 0 0 3 2 0 0 0 8
14:15 0 1 0 1 0 0 0 1 2 0 0 0 5
14:30 * 0 0 0 2 0 1 0 2 1 0 0 0 6
14:45 * 1 5 0 0 0 0 0 0 0 0 0 0 6
15:00 * 0 1 0 2 0 0 0 3 1 0 0 0 7
15:15 0 2 0 3 0 0 0 2 1 0 0 0 8|
15:30 1 1 0 2 0 1 0 2 0 0 0 0 7
15:45 0 3 0 0 0 0 0 0 2 0 0 0 5
16:00 2 3 0 0 0 0 0 1 1 0 0 0 7
16:15 0 1 0 1 0 1 0 2 0 0 0 0 5
16:30 0 0 0 2 0 0 0 1 2 0 0 0 5
16:45 * 0 1 0 1 0 0 0 0 0 0 0 0 2
17:00 * 0 1 0 0 0 1 0 2 1 0 0 0 5
17:15 * 0 1 0 0 0 0 0 2 1 0 0 0 4
17:30 * 0 0 0 0 0 0 0 0 0 0 0 0 0
17:45 0 0 0 0 0 0 0 1 1 0 0 0 2
18:00 0 1 0 0 0 0 0 0 0 0 0 0 1

TOTAL 12 41 0 35 0 5 0 37 23 0 0 0

APPR. 53 40 60 0 153

TRUCKS

715 0 3 0 0 0 0 0 0 1 0 0 0 7
7:30 * 1 1 0 1 0 0 0 1 0 0 0 0 4
7:45 * 0 1 0 0 0 0 0 1 0 0 0 0 2
8:00 * 0 2 0 1 0 0 0 2 0 0 0 0 5
8:15 * 2 1 0 5 0 0 0 1 1 0 0 0 10
8:30 1 0 0 1 0 1 0 0 0 0 0 0 3
8:45 1 0 0 2 0 0 0 1 2 0 0 0 6
9:00 0 2 0 0 0 0 0 2 0 0 0 0 4
9:15 0 0 0 1 0 0 0 0 0 0 0 0 1
9:30 2 2 0 1 0 0 0 0 0 0 0 0 5
9:45 0 2 0 5 0 0 0 1 0 0 0 0 8
10:00 0 2 0 1 0 0 0 3 2 0 0 0 8
14:15 0 1 0 1 0 0 0 1 1 0 0 0 7
14:30 * 0 0 0 2 0 1 0 1 1 0 0 0 5
14:45 * 1 2 0 0 0 0 0 0 0 0 0 0 3
15:00 * 0 0 0 2 0 0 0 2 0 0 0 0 4
15:15 0 2 0 1 0 0 0 0 1 0 0 0 7
15:30 1 1 0 2 0 1 0 1 0 0 0 0 6
15:45 0 2 0 0 0 0 0 0 2 0 0 0 4
16:00 1 2 0 0 0 0 0 1 0 0 0 0 4
16:15 0 1 0 1 0 1 0 2 0 0 0 0 5
16:30 0 0 0 1 0 0 0 1 2 0 0 0 4
16:45 * 0 1 0 1 0 0 0 0 0 0 0 0 2
17:00 * 0 1 0 0 0 0 0 2 1 0 0 0 4
17:15 * 0 1 0 0 0 0 0 2 1 0 0 0 4
17:30 * 0 0 0 0 0 0 0 0 0 0 0 0 0
17:45 0 0 0 0 0 0 0 1 1 0 0 0 2
18:00 0 1 0 0 0 0 0 0 0 0 0 0 1

TOTAL 10 31 0 29 0 4 0 26 16 0 0 0

APPR. 41 33 42 0 116




Loc. Code: 7

TURNING MOVEMENT COUNT

City of Hamilton

Date: Wednesday

Total Vehicles: 3,183

Barton St at Fifty Rd
(North/South)

(East/West)

Intersection:
Direction:

Feb 20, 2013
Period: 7 hours

M.V.E./Year: 2.489

AWDT Factor: 2.3

Weather: Cloudy

Road Condition: Dry

Comments:

TOTAL VEHICLES
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City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 10

Intersection: Barton St at Fifty Rd Total Vehicles: 3,863 Date: Tuesday

Direction: (East/West) (North/South) M.V.E./Year: 3.034 Mar 8, 2016

Road Condition: Dry Weather: Cloudy AWDT Factor: 2.31 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 5 47 0 19 0 3 0 9 7 0 0 0 87 0 0 0 0
7:30 6 83 0 19 0 6 0 31 11 0 0 0 156 0 0 0 0
7:45 * 8 75 1 21 0 1 0 40 18 0 0 0 164 0 0 0 0
8:00 * 8 65 0 18 0 1 0 40 19 0 0 0 151 0 0 0 0
8:15 * 4 70 0 22 0 7 0 18 22 0 0 0 143 0 0 0 0
8:30 * 12 65 0 26 0 2 0 34 18 0 0 0 157 0 0 0 0
8:45 12 59 0 20 0 7 0 25 17 0 0 0 140 0 1 0 0
9:00 7 42 0 30 0 7 0 27 26 0 0 1 140 0 0 0 0
9:15 7 38 0 40 0 6 0 23 41 0 0 0 155 0 0 0 0
9:30 5 41 0 16 0 8 0 22 7 0 0 0 99 0 0 0 0
9:45 7 37 0 13 0 5 0 26 8 0 0 0 96 0 0 0 0
10:00 1 30 0 5 0 2 0 22 8 0 0 0 68 0 0 0 0
13:45 5 28 0 K] 0 7 0 25 9 0 0 0 85 0 0 0 0
14:00 8 20 0 1 0 8 0 48 18 0 0 0 113 0 0 0 3
14:15 4 33 0 10 0 9 0 27 5 0 0 0 88 0 0 0 0
14:30 7 34 0 12 0 6 1 52 14 0 0 0 126 0 0 1 0
14:45 * 5 31 0 10 1 4 0 40 17 0 1 1 110 0 1 0 1
15:00 * 4 32 0 21 0 3 0 42 11 0 1 0 114 0 0 0 0
15:15 * 10 33 0 19 0 5 0 57 12 0 0 0 136 0 0 0 0
15:30 * 6 41 0 15 0 17 0 41 39 0 0 0 159 0 0 0 0
16:15 3 44 0 33 0 5 0 64 19 0 1 0 172 0 0 0 0
16:30 5 32 0 22 0 1 1 61 26 0 0 0 158 0 0 0 0
16:45 * 6 40 0 39 0 15 0 56 27 0 0 1 184 0 0 0 0
17:00 * 2 52 0 23 0 13 0 70 26 0 0 0 186 0 1 0 1
17:15 * 5 49 0 45 0 13 0 65 21 0 0 0 198 0 0 0 0
17:30 * 2 42 0 35 0 15 0 60 23 0 0 0 177 0 0 0 0
17:45 7 44 0 21 0 14 1 49 24 0 0 0 160 0 0 0 0
18:00 3 38 0 18 0 6 2 49 25 0 0 0 141 0 0 0 1

TOTAL 167 1,245 1 594 1 206 5 1,123 515 0 3 3 0 3 1 6,

APPR. 1,413 801 1,643 6 3,863 10

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/W N/S E/W

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 2 0 1 0 1 0 0 0 0 0 0 7
7:30 0 4 0 0 0 2 0 2 0 0 0 0 8
7:45 * 0 2 0 0 0 0 0 4 0 0 0 0 6
8:00 * 0 9 0 1 0 1 0 4 0 0 0 0 15
8:15 * 0 1 0 1 0 2 0 2 3 0 0 0 9
8:30 * 0 1 0 3 0 0 0 1 2 0 0 0 7
8:45 2 5 0 1 0 2 0 3 1 0 0 0 14
9:00 0 1 0 2 0 1 0 1 6 0 0 0 11
9:15 0 2 0 0 0 1 0 2 0 0 0 0 5
9:30 1 1 0 0 0 0 0 3 0 0 0 0 5
9:45 2 3 0 1 0 1 0 1 0 0 0 0 8
10:00 0 1 0 0 0 0 0 4 1 0 0 0 6
13:45 1 3 0 0 0 1 0 2 0 0 0 0 7
14:00 1 1 0 1 0 1 0 2 1 0 0 0 7
14:15 0 2 0 0 0 2 0 3 0 0 0 0 7
14:30 2 4 0 0 0 0 0 3 0 0 0 0 9
14:45 * 1 2 0 1 0 0 0 2 2 0 0 0 8
15:00 * 1 5 0 0 0 0 0 3 0 0 0 0 9
15:15 * 0 3 0 3 0 0 0 8 0 0 0 0 14
15:30 * 0 3 0 0 0 0 0 2 5 0 0 0 10
16:15 0 1 0 2 0 0 0 3 1 0 0 0 7
16:30 0 1 0 0 0 0 0 0 1 0 0 0 2
16:45 * 0 1 0 0 0 0 0 2 0 0 0 0 3
17:00 * 0 2 0 0 0 0 0 4 0 0 0 0 6
17:15 * 0 0 0 1 0 0 0 0 1 0 0 0 2
17:30 * 0 0 0 1 0 1 0 4 0 0 0 0 6
17:45 0 1 0 0 0 0 0 3 1 0 0 0 5
18:00 0 0 0 1 0 0 0 1 0 0 0 0 2

TOTAL 1 61 0 20 0 16 0 69 25 0 0 0

APPR. 72 36 94 0 202

TRUCKS

715 0 1 0 1 0 1 0 0 0 0 0 0 3
7:30 0 3 0 0 0 1 0 1 0 0 0 0 5
7:45 * 0 2 0 0 0 0 0 3 0 0 0 0 5
8:00 * 0 4 0 1 0 0 0 2 0 0 0 0 7
8:15 * 0 1 0 1 0 1 0 1 0 0 0 0 4
8:30 * 0 1 0 2 0 0 0 1 0 0 0 0 4
8:45 1 3 0 0 0 0 0 2 1 0 0 0 7
9:00 0 1 0 0 0 0 0 0 1 0 0 0 2
9:15 0 0 0 0 0 0 0 1 0 0 0 0 1
9:30 1 1 0 0 0 0 0 1 0 0 0 0 3
9:45 1 2 0 1 0 0 0 0 0 0 0 0 4
10:00 0 1 0 0 0 0 0 2 1 0 0 0 4
13:45 0 1 0 0 0 0 0 1 0 0 0 0 2
14:00 0 0 0 1 0 1 0 1 1 0 0 0 4
14:15 0 0 0 0 0 1 0 2 0 0 0 0 3
14:30 0 1 0 0 0 0 0 1 0 0 0 0 2
14:45 * 0 1 0 0 0 0 0 1 0 0 0 0 2
15:00 * 0 3 0 0 0 0 0 2 0 0 0 0 5
15:15 * 0 1 0 1 0 0 0 2 0 0 0 0 4
15:30 * 0 1 0 0 0 0 0 1 1 0 0 0 3
16:15 0 1 0 2 0 0 0 1 1 0 0 0 5]
16:30 0 0 0 0 0 0 0 0 1 0 0 0 1
16:45 * 0 0 0 0 0 0 0 0 0 0 0 0 0
17:00 * 0 2 0 0 0 0 0 2 0 0 0 0 4
17:15 * 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30 * 0 0 0 1 0 0 0 1 0 0 0 0 2
17:45 0 0 0 0 0 0 0 3 1 0 0 0 4
18:00 0 0 0 1 0 0 0 1 0 0 0 0 2

TOTAL 3 31 0 12 0 5 0 33 8 0 0 0

APPR. 34 17 41 0 92




City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 33

Intersection: Fifty Rd at South Service Rd Total Vehicles: 7,272 Date: Tuesday

Direction: (North/South) (East/West) M.V.E./Year: 4.994 Oct 15, 2013

Road Condition: Dry Weather: Clear AWDT Factor: 2.02 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 1 67 1 29 3 1 8 26 38 3 12 15 205 0 0 0 0
7:30 6 71 2 29 7 0 12 35 48 2 13 10 235 0 0 0 0
7:45 7 71 2 18 3 0 22 45 61 2 23 22 276 0 0 0 0
8:00 * 9 78 3 18 11 1 23 56 81 3 37 7 327 0 0 0 0
8:15 * 2 73 0 22 6 3 19 69 83 2 28 14 321 0 0 0 0
8:30 * 1 58 6 21 1 0 19 54 80 3 18 7 278 0 0 0 0
8:45 * 6 95 7 34 12 2 27 38 74 1 23 16 335 0 0 0 0
9:00 3 58 5 21 7 1 30 72 47 6 1 23 284 0 0 0 0
9:15 1 50 4 22 8 1 20 39 45 5 10 16 221 0 0 0 0
9:30 2 63 6 17 3 1 12 46 19 6 9 14 198 0 0 0 0
9:45 6 44 4 16 6 2 10 26 37 3 13 13 180 0 0 0 0
10:00 1 47 10 24 8 3 11 23 21 1 14 10 173 0 0 0 0
13:45 0 45 5 32 15 0 14 3% 20 0 19 7 191 0 0 0 0
14:00 3 38 4 15 14 1 10 42 21 3 8 17 176 0 0 0 0
14:15 0 42 9 17 11 3 11 34 20 4 8 6 165 0 0 0 0
14:30 1 34 5 22 1 4 9 40 21 4 11 5 167 0 0 0 0
14:45 * 2 33 10 27 9 7 12 43 25 3 15 10 196 0 0 0 0
15:00 * 4 50 5 37 15 4 19 38 25 5 16 12 230 0 0 0 0
15:15 * 1 51 8 60 21 3 10 54 16 15 15 22 276 0 0 0 0
15:30 * 1 54 3 38 24 2 17 59 20 8 32 35 293 0 0 0 0
16:15 0 84 7 44 36 12 14 71 27 3 12 33 343 0 0 0 0
16:30 2 59 8 40 23 1 18 83 26 3 14 14 291 0 0 0 2
16:45 * 2 65 6 50 22 6 17 66 26 1 16 44 321 0 0 0 0
17:00 * 4 79 5 60 26 3 19 79 28 5 20 31 359 0 0 0 0
17:15 * 0 71 16 63 23 1 17 85 27 4 4 30 341 0 0 0 0
17:30 * 0 79 6 72 29 5 19 75 15 8 10 23 341 0 0 0 0
17:45 1 77 12 33 19 5 17 76 29 8 10 19 306 0 0 0 0
18:00 0 65 6 27 13 2 22 70 9 5 7 17 243 0 0 0 0

TOTAL 66 1,701 162 908 396 74 458 1,478 989 120 428 492 0 0 0 2)

APPR. 1,929 1,378 2,925 1,040 7,272 2

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/W N/S E/W

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 3 0 9 0 0 0 2 3 0 0 2 20
7:30 0 1 0 6 2 0 0 3 4 0 1 0 17
7:45 0 4 0 2 1 0 3 4 4 0 1 1 20
8:00 * 0 1 0 1 0 0 0 2 5 0 3 3 15
8:15 * 0 6 0 2 0 0 0 6 7 0 2 2 25
8:30 * 0 3 1 6 1 0 2 10 7 0 2 0 32
8:45 * 0 10 4 1 5 1 6 1 2 0 4 3 47
9:00 1 1 1 6 1 0 4 8 1 0 1 4 28
9:15 0 6 0 8 2 0 1 1 2 0 2 3 25
9:30 0 2 0 5 1 0 1 7 5 3 1 2 27,
9:45 2 4 0 5 0 0 1 1 6 0 3 2 24
10:00 0 2 3 8 1 2 3 1 2 0 0 1 23
13:45 0 2 0 3 1 0 2 3 3 0 4 2 24
14:00 0 4 1 5 2 1 1 5 5 0 2 2 28
14:15 0 3 2 2 2 0 1 1 5 1 0 0 17
14:30 0 3 0 4 4 1 1 4 6 1 2 0 26,
14:45 * 0 4 0 5 1 1 0 4 3 0 4 0 22
15:00 * 1 6 0 8 3 0 5 5 5 0 0 2 35
15:15 * 0 5 0 11 0 1 3 3 3 2 1 6 35
15:30 * 0 3 0 2 2 0 3 3 0 1 5 2 21
16:15 0 8 0 3 0 0 1 5 3 0 1 2 26|
16:30 1 3 0 6 2 0 2 2 2 0 2 0 20
16:45 * 0 4 0 2 1 1 4 2 5 0 2 0 21
17:00 * 2 3 0 3 2 0 1 4 8 0 0 2 25
17:15 * 0 0 1 2 0 0 3 2 1 0 0 2 11
17:30 * 0 1 0 3 0 0 0 0 0 0 1 1 6
17:45 0 1 0 0 0 0 1 2 0 0 1 1 6
18:00 0 4 0 1 1 0 1 0 1 0 0 0 8

TOTAL 7 98 13 132 35 8 50 92 101 8 45 45

APPR. 118 175 243 98 634

TRUCKS

715 0 3 0 8 0 0 0 1 3 0 0 2 17
7:30 0 1 0 5 2 0 0 3 2 0 1 0 14
7:45 0 3 0 2 1 0 3 1 3 0 1 1 15
8:00 * 0 1 0 1 0 0 0 2 5 0 3 3 15
8:15 * 0 1 0 2 0 0 0 3 7 0 2 1 16
8:30 * 0 3 1 6 1 0 1 3 6 0 2 0 23
8:45 * 0 5 4 9 5 1 5 1 2 0 4 3 39
9:00 1 1 1 6 1 0 4 2 1 0 1 4 22
9:15 0 6 0 7 2 0 1 1 2 0 2 3 24
9:30 0 2 0 5 1 0 1 7 5 3 1 2 27,
9:45 2 4 0 5 0 0 1 1 6 0 3 2 24
10:00 0 1 3 8 1 2 3 1 2 0 0 1 22
13:45 0 2 0 3 1 0 2 3 3 0 3 2 24
14:00 0 4 1 5 2 1 1 5 5 0 2 2 28
14:15 0 3 2 2 2 0 1 1 5 1 0 0 17
14:30 0 3 0 4 4 1 1 3 6 1 2 0 25
14:45 * 0 2 0 5 1 1 0 2 2 0 4 0 17
15:00 * 1 6 0 8 3 0 5 5 5 0 0 2 35
15:15 * 0 0 0 9 0 1 3 1 3 2 1 6 26,
15:30 * 0 1 0 2 2 0 2 1 0 1 5 1 15
16:15 0 3 0 3 0 0 1 3 3 0 1 2 19|
16:30 1 2 0 6 2 0 1 1 1 0 2 0 16
16:45 * 0 3 0 2 1 1 4 2 5 0 2 0 20,
17:00 * 2 2 0 3 2 0 1 3 8 0 0 2 23
17:15 * 0 0 1 2 0 0 3 2 1 0 0 2 1
17:30 * 0 1 0 3 0 0 0 0 0 0 1 1 6
17:45 0 1 0 0 0 0 1 2 0 0 1 1 6
18:00 0 4 0 1 1 0 1 0 1 0 0 0 8

TOTAL 7 68 13 125 35 8 46 61 95 8 45 43

APPR. 88 168 202 96 554




City of Hamilton

TURNING MOVEMENT COUNT

Loc. Code: 87

Intersection: Highway 8 at Fifty Rd Total Vehicles: 5,895 Date: Wednesday

Direction: (East/West) (North/South) M.V.E./Year: 4.129 Dec 3, 2014

Road Condition: Wet Weather: Cloudy AWDT Factor: 2.06 Period: 7 hours

Comments:

TOTAL VEHICLES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on Pedestrians

Ending N/S E/W N/S E/W Total N E S w

(Pk.Hr.*) L S R L S R L S R L S R[ Veh's| side | side side side
715 3 20 2 24 15 1 K] 7 12 2 25 13 135 0 0 0 0
7:30 11 17 5 26 26 2 21 10 13 1 41 17 190 0 0 0 0
7:45 1 28 5 38 20 2 11 6 18 3 41 28 211 0 0 1 0
8:00 13 30 14 28 29 3 7 2 17 1 37 29 210 0 0 1 0
8:15 * 8 29 7 22 30 3 10 7 19 3 45 25 208 0 0 0 0
8:30 * 4 21 9 28 32 0 9 9 29 0 54 22 217 0 0 0 0
8:45 * 5 38 1 22 35 1 13 8 27 4 44 26 234 0 0 0 0
9:00 * 10 27 4 16 28 4 13 6 37 1 44 22 212 0 0 0 0
9:15 10 20 4 28 39 3 15 9 15 3 42 15 203 0 0 0 0
9:30 5 25 9 23 39 1 12 5 13 3 53 22 210 0 0 0 0
9:45 8 21 7 29 38 2 11 4 15 0 40 18 193 0 0 0 0
10:00 8 22 5 19 36 6 17 7 10 4 36 18 188 0 0 0 0
13:45 7 8 5 13 31 9 14 5 14 2 42 25 172 0 0 0 0
14:00 4 7 1 12 34 5 18 7 22 1 41 19 171 0 0 0 0
14:15 0 5 6 16 40 6 18 6 13 1 44 14 169 0 0 0 0
14:30 4 8 0 17 49 2 14 1 13 3 40 23 184 0 0 0 0
14:45 * 6 6 1 12 44 4 17 10 26 2 43 12 183 0 0 0 0
15:00 * 3 10 2 16 64 8 23 13 1 2 40 14 206 0 0 0 0
15:15 * 1 3 4 19 44 8 25 13 33 1 30 15 196 0 0 2 0
15:30 * 7 3 5 26 52 9 21 17 20 3 37 24 224 0 0 0 0
16:15 3 7 0 16 57 9 25 24 22 10 36 24 236 0 0 0 0
16:30 4 10 4 19 56 7 30 23 18 3 39 17 230 0 0 0 0
16:45 * 0 6 2 22 61 10 40 18 25 5 46 18 253 0 0 0 0
17:00 * 4 1 6 21 72 9 30 25 18 5 46 22 269 0 0 0 0
17:15 * 3 14 5 32 77 8 23 31 30 10 53 27 313 0 0 0 0
17:30 * 2 15 3 26 65 7 26 24 19 10 41 14 252 0 0 0 0
17:45 1 1 6 19 59 5 23 21 19 4 38 14 220 0 0 0 0
18:00 4 12 3 22 55 5 8 18 25 4 37 13 206 0 0 0 0

TOTAL 149 434 135 611 1,227 139 505 346 553 91 1,155 550 0 0 4 0

APPR. 718 1,977 1,404 1,796 5,895 4

TRUCKS & BUSES

15 mins. North Bd. on East Bd. on South Bd. on West Bd. on

Ending N/S E/W N/S E/W

(Pk.Hr.*) L S R L S R L S R L S R Total
715 0 1 0 0 0 0 2 0 1 0 0 0 7
7:30 1 1 0 1 2 0 4 1 1 0 4 0 15
7:45 1 0 0 3 2 0 1 0 3 0 4 3 17
8:00 0 0 0 5 0 0 0 0 0 0 2 2 9
8:15 * 0 0 0 1 0 2 1 0 2 0 0 5 11
8:30 * 1 0 3 2 0 0 1 0 3 0 4 0 14
8:45 * 0 3 2 0 2 1 3 0 1 0 3 0 15
9:00 * 0 0 0 3 2 0 4 0 5 0 1 2 17
9:15 0 0 0 7 2 0 0 0 0 0 3 3 15
9:30 0 0 0 2 0 0 1 0 1 0 2 0 6
9:45 1 1 0 0 0 0 2 1 1 0 3 2 11
10:00 1 2 1 0 2 0 2 1 0 0 1 2 12
13:45 0 0 0 0 0 0 4 0 2 0 0 3 12
14:00 0 0 0 1 1 0 3 0 0 0 3 2 10
14:15 0 0 0 0 0 0 6 0 0 0 0 8 14
14:30 0 1 0 1 0 0 3 0 2 0 1 6 14
14:45 * 1 0 0 1 2 1 2 2 2 0 0 3 14
15:00 * 0 0 0 1 2 0 5 0 0 0 1 5 14
15:15 * 0 0 1 2 1 2 5 0 1 0 4 4 20
15:30 * 1 0 0 0 0 0 6 1 3 0 1 4 16
16:15 0 0 0 0 1 1 5 0 1 0 0 3 1
16:30 2 0 0 0 1 0 2 1 1 0 2 3 12
16:45 * 0 0 0 0 1 1 4 0 1 1 0 4 12
17:00 * 0 0 1 1 1 0 1 1 0 1 0 1 7
17:15 * 0 0 0 0 1 0 0 0 1 1 0 0 3
17:30 * 0 0 0 0 2 0 2 1 1 1 0 0 7
17:45 0 0 0 0 0 0 1 0 0 0 0 1 2
18:00 0 0 0 0 2 0 0 1 0 0 0 0 3

TOTAL 9 9 8 31 27 8 70 10 33 4 39 69

APPR. 26 66 113 112 317

TRUCKS

715 0 1 0 0 0 0 1 0 0 0 0 0 2
7:30 0 0 0 1 0 0 3 0 0 0 1 0 5
7:45 1 0 0 3 2 0 0 0 1 0 3 3 13
8:00 0 0 0 1 0 0 0 0 0 0 2 2 5
8:15 * 0 0 0 1 0 1 1 0 2 0 0 2 7
8:30 * 1 0 2 2 0 0 1 0 2 0 1 0 9
8:45 * 0 3 1 0 1 0 3 0 0 0 2 0 10
9:00 * 0 0 0 1 0 0 3 0 1 0 1 2 8
9:15 0 0 0 7 2 0 0 0 0 0 2 3 14
9:30 0 0 0 2 0 0 1 0 1 0 2 0 6
9:45 1 0 0 0 0 0 2 1 1 0 3 2 10
10:00 1 2 1 0 2 0 2 1 0 0 1 2 12
13:45 0 0 0 0 0 0 7 0 2 0 0 3 12
14:00 0 0 0 1 1 0 3 0 0 0 3 2 10
14:15 0 0 0 0 0 0 6 0 0 0 0 8 14
14:30 0 1 0 1 0 0 3 0 2 0 1 6 14
14:45 * 0 0 0 1 1 1 2 1 2 0 0 2 10
15:00 * 0 0 0 1 2 0 5 0 0 0 0 5 13
15:15 * 0 0 0 1 0 0 5 0 0 0 2 4 12
15:30 * 0 0 0 0 0 0 5 1 0 0 1 4 11
16:15 0 0 0 0 1 1 5 0 1 0 0 3 1
16:30 2 0 0 0 1 0 2 1 1 0 0 3 10
16:45 * 0 0 0 0 1 1 4 0 1 1 0 4 12
17:00 * 0 0 1 1 1 0 1 1 0 1 0 1 7
17:15 * 0 0 0 0 1 0 0 0 1 1 0 0 3
17:30 * 0 0 0 0 2 0 2 1 1 1 0 0 7
17:45 0 0 0 0 0 0 1 0 0 0 0 1 2
18:00 0 0 0 0 0 0 0 1 0 0 0 0 1

TOTAL 6 7 5 24 18 4 65 8 19 4 25 65

APPR. 18 46 92 94 250)
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Queues

Barton Road EA, Hamilton

101: Fruitland Rd & Barton St Existing (2016)
It Y

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 264 196 16 306 53 373 159 487

vic Ratio 063 014 004 023 026 054 051 0.69

Control Delay 229 108 127 93 172 177 212 160

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 229 108 127 93 172 177 212 160

Queue Length 50th (m) 18.6 5.1 0.9 6.6 33 255 109 228

Queue Length 95th (m) 552 143 48 185 131 618 333 671

Internal Link Dist (m) 359.6 41.6 1057.3 1465.1

Turn Bay Length (m) 35.0 35.0 30.0 50.0

Base Capacity (vph) 635 2073 617 1956 339 1148 524 1068

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 042 009 003 016 016 032 030 046

Intersection Summary

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

101: Fruitland Rd & Barton St Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Traffic Volume (vph) 243 160 20 15 206 75 49 324 19 146 144 304

Future Volume (vph) 243 160 20 15 206 75 49 324 19 146 144 304

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Lane Util. Factor 100 095 100 095 100 1.00 100 1.00

Frpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 099

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 100 0098 100 096 100 099 100 090

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1722 3331 1505 3104 1615 1863 1755 1636

FIt Permitted 057  1.00 0.63 1.00 032 1.00 046  1.00

Satd. Flow (perm) 1025 3331 995 3104 552 1863 852 1636

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 264 174 22 16 224 82 53 352 21 159 157 330

RTOR Reduction (vph) 0 12 0 0 48 0 0 3 0 0 103 0

Lane Group Flow (vph) 264 184 0 16 258 0 53 370 0 159 384 0

Confl. Peds. (#/hr) 3 3 1 1

Heavy Vehicles (%) 6% % 1%  21%  15% %  13% 2% 6% 4% 8% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 234 234 234 234 209 209 209 209

Effective Green, g (s) 234 234 234 234 209 209 209 209

Actuated g/C Ratio 041 041 041 041 037 037 037 037

Clearance Time (S) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Vehicle Extension (s) 1.0 1.0 1.0 1.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 423 1377 411 1283 203 687 314 604

v/s Ratio Prot 0.06 0.08 0.20 c0.23

v/s Ratio Perm c0.26 0.02 0.10 0.19

v/c Ratio 062 013 004 020 026 054 051 064

Uniform Delay, d1 131 103 99 10.6 125 141 138 147

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.0 0.0 0.0 0.9 1.0 1.8 2.5

Delay (s) 152 103 99 107 134 151 156  17.2

Level of Service B B A B B B B B

Approach Delay (s) 13.1 10.6 14.9 16.8

Approach LOS B B B B

Intersection Summary

HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 56.6 Sum of lost time (S) 12.3

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report
PTSL Page 3



Queues

Barton Road EA, Hamilton

102: Fifty Rd & Hwy 8 Existing (2016)
-~ =t

Lane Group EBT WBT NBT  SBT

Lane Group Flow (vph) 250 329 195 212

vic Ratio 050 050 038 042

Control Delay 125 100 119 8.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 125 100 119 8.3

Queue Length 50th (m) 9.7 104 7.0 35

Queue Length 95th (m) 249 264 221 168

Internal Link Dist (m) 297.1 794 6411 2137

Turn Bay Length (m)

Base Capacity (vph) 1335 1653 807 736

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 019 020 024 029

Intersection Summary

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

102: Fifty Rd & Hwy 8 Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 92 130 8 8 195 99 28 120 32 47 31 117

Future Volume (vph) 92 130 8 8 195 99 28 120 32 47 31 117

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

Total Lost time (S) 5.8 5.8 5.7 5.7

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.98 0.92

Flt Protected 0.98 1.00 0.99 0.99

Satd. Flow (prot) 1771 1748 1763 1575

FIt Permitted 0.77 0.99 0.91 0.86

Satd. Flow (perm) 1397 1727 1625 1377

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 100 141 9 9 212 108 30 130 35 51 34 127

RTOR Reduction (vph) 0 3 0 0 40 0 0 12 0 0 81 0

Lane Group Flow (vph) 0 247 0 0 289 0 0 183 0 0 131 0

Heavy Vehicles (%) 7% 3%  38% 0% 4% 7% 4% 3% 16%  20% 0% 10%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 12.3 12.3 10.7 10.7

Effective Green, g (s) 12.3 12.3 10.7 10.7

Actuated g/C Ratio 0.36 0.36 0.31 0.31

Clearance Time () 5.8 5.8 5.7 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 498 615 503 427

v/s Ratio Prot

v/s Ratio Perm c0.18 0.17 c0.11 0.09

vlc Ratio 0.50 0.47 0.36 0.31

Uniform Delay, d1 8.7 8.6 9.3 9.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.6 0.5 0.4

Delay (s) 9.5 9.2 9.7 9.5

Level of Service A A A A

Approach Delay (s) 9.5 9.2 9.7 9.5

Approach LOS A A A A

Intersection Summary

HCM 2000 Control Delay 9.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 345 Sum of lost time (s) 11.5

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

201: Jones Rd & Barton St Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 21 224 29 16 231 19 30 41 40 26 40 31

Future Volume (Veh/h) 21 224 29 16 231 19 30 41 40 26 40 31

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 23 243 32 17 251 21 33 45 43 28 43 34

Pedestrians 2 2 3 2

Lane Width (m) 3.7 3.7 3.7 3.7

Walking Speed (m/s) 1.1 1.1 1.1 1.1

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 274 278 661 616 264 670 622 266

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 274 278 661 616 264 670 622 266

tC, single (s) 4.3 4.2 7.2 6.6 6.2 7.2 6.6 6.5

tC, 2 stage (S)

tF (s) 2.4 2.3 3.6 4.1 33 3.6 4.1 3.6

p0 queue free % 98 99 89 88 94 91 89 95

cM capacity (veh/h) 1165 1253 310 383 764 303 377 707

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 298 289 121 105

Volume Left 23 17 33 28

Volume Right 32 21 43 34

cSH 1165 1253 432 412

Volume to Capacity 0.02 001 028 0.5

Queue Length 95th (m) 0.5 0.3 8.6 7.6

Control Delay (s) 0.8 06 166 167

Lane LOS A A @ ©

Approach Delay (s) 0.8 06 166 167

Approach LOS © ©

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 35.6% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

202: Glover Rd & Barton St Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 73 140 46 17 165 29 38 43 24 21 29 75

Future Volume (vph) 73 140 46 17 165 29 38 43 24 21 29 75

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 79 152 50 18 179 32 41 47 26 23 32 82

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 281 229 114 137

Volume Left (vph) 79 18 41 23

Volume Right (vph) 50 32 26 82

Hadj (s) 008 014 0.00 -0.06

Departure Headway (s) 5.0 5.1 5.5 5.4

Degree Utilization, x 039 033 017 020

Capacity (veh/h) 678 658 583 604

Control Delay (s) 112 106 9.6 9.7

Approach Delay (s) 112 106 9.6 9.7

Approach LOS B B A A

Intersection Summary

Delay 10.5

Level of Service B

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15

Timing Plan: AM Peak Hour
PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
203: McNeilly Rd & Barton St

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 25 119 13 9 164 6 57 72 9 7 7 28
Future Volume (vph) 25 119 13 9 164 6 57 72 9 7 7 28
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 27 129 14 10 178 7 62 78 10 8 8 30
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 170 195 150 46
Volume Left (vph) 27 10 62 8
Volume Right (vph) 14 7 10 30
Hadj (s) 013 012 009 -0.32
Departure Headway (s) 4.8 4.7 4.9 4.7
Degree Utilization, x 023 026 021 0.06
Capacity (veh/h) 708 720 679 689
Control Delay (s) 9.2 9.4 9.2 8.0
Approach Delay (s) 9.2 9.4 9.2 8.0
Approach LOS A A A A
Intersection Summary
Delay 9.2
Level of Service A
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

204: Lewis Rd & Barton St

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 14 34 61 84 87 12 39 59 60 6 39 10
Future Volume (vph) 14 34 61 84 87 12 39 59 60 6 39 10
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 15 37 66 91 95 13 42 64 65 7 42 11
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 118 199 171 60
Volume Left (vph) 15 91 42 7
Volume Right (vph) 66 13 65 11
Hadj (s) 009 016 -0.08 0.7
Departure Headway (s) 4.6 4.8 4.7 5.0
Degree Utilization, x 015 026 022 0.08
Capacity (veh/h) 720 711 721 660
Control Delay (s) 8.5 9.5 9.0 8.4
Approach Delay (s) 8.5 9.5 9.0 8.4
Approach LOS A A A A
Intersection Summary
Delay 9.0
Level of Service A
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis
205: Winona Rd & Barton St

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 27 88 19 49 93 14 12 41 41 26 51 51
Future Volume (vph) 27 88 19 49 93 14 12 41 41 26 51 51
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 29 96 21 53 101 15 13 45 45 28 55 55
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 146 169 103 138
Volume Left (vph) 29 53 13 28
Volume Right (vph) 21 15 45 55
Hadj (s) 007 013 -0.09 -0.06
Departure Headway (s) 4.8 4.8 4.8 4.8
Degree Utilization, x 019 023 014 0.18
Capacity (veh/h) 701 702 697 700
Control Delay (s) 8.9 9.2 8.5 8.8
Approach Delay (s) 8.9 9.2 8.5 8.8
Approach LOS A A A A
Intersection Summary
Delay 8.9
Level of Service A
Intersection Capacity Utilization 32.4% ICU Level of Service A

Analysis Period (min)

15

Timing Plan: AM Peak Hour
PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

206: Fifty Rd & Barton St Existing (2016)
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 87 11 32 275 132 77

Future Volume (Veh/h) 87 11 32 275 132 77

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 95 12 35 299 143 84

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m) 238

pX, platoon unblocked

vC, conflicting volume 554 185 227

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 554 185 227

tC, single (s) 6.5 6.5 4.1

tC, 2 stage (S)

tF (s) 3.6 35 2.2

p0 queue free % 80 98 97

cM capacity (veh/h) 474 797 1353

Direction, Lane # EB1 NB1 SB1

Volume Total 107 334 227

Volume Left 95 35 0

Volume Right 12 0 84

cSH 497 1353 1700

Volume to Capacity 022 003 013

Queue Length 95th (m) 6.2 0.6 0.0

Control Delay (s) 14.2 1.0 0.0

Lane LOS B A

Approach Delay (s) 14.2 1.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 43.4% ICU Level of Service

Analysis Period (min) 15

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

207: Fifty Rd & South Service Rd

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 101 42 6 10 112 47 19 323 17 93 230 337
Future Volume (vph) 101 42 6 10 112 47 19 323 17 93 230 337
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 110 46 7 11 122 51 21 351 18 101 250 366
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 163 184 390 717
Volume Left (vph) 110 11 21 101
Volume Right (vph) 7 51 18 366
Hadj (s) 043 004 011 -0.14
Departure Headway (s) 7.9 7.4 6.5 6.0
Degree Utilization, x 036 038 071 119
Capacity (veh/h) 417 449 534 595
Control Delay (s) 152 149 237 1230
Approach Delay (s) 152 149 237 1230
Approach LOS C B C F
Intersection Summary
Delay 70.6
Level of Service F
Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min)

15

Timing Plan: AM Peak Hour
PTSL

Synchro 9 Report
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Queues Barton Road EA, Hamilton

101: Fruitland Rd & Barton St Existing (2016)
It Y

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 330 230 36 346 34 224 100 545
vic Ratio 078 016 008 024 017 032 022 0.76
Control Delay 333 101 136 92 164 1563 153 240
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 333 101 136 92 164 1563 153 240
Queue Length 50th (m) 329 6.5 25 8.8 24 168 73 480
Queue Length 95th (m) #82.4 144 84 1838 90 359 190 948
Internal Link Dist (m) 359.6 41.6 1057.3 1465.1
Turn Bay Length (m) 35.0 35.0 30.0 50.0
Base Capacity (vph) 553 1850 614 1869 274 973 625 978
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 060 012 006 019 012 023 016 056
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

101: Fruitland Rd & Barton St Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Traffic Volume (vph) 304 161 51 33 214 104 31 195 11 92 334 167

Future Volume (vph) 304 161 51 33 214 104 31 195 11 92 334 167

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Lane Util. Factor 100 095 100 095 100 1.00 100 1.00

Frpb, ped/bikes 100 1.00 1.00 0.99 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 100 096 100 095 100 099 100 095

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1787 3371 1772 3357 1825 1811 1789 1789

FIt Permitted 054  1.00 0.61  1.00 027 1.00 0.62 1.00

Satd. Flow (perm) 1023 3371 1135 3357 510 1811 1165 1789

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 330 175 55 36 233 113 34 212 12 100 363 182

RTOR Reduction (vph) 0 32 0 0 66 0 0 2 0 0 24 0

Lane Group Flow (vph) 330 198 0 36 280 0 34 222 0 100 521 0

Confl. Peds. (#/hr) 2 2

Heavy Vehicles (%) 2% 2%  12% 3% 2% 4% 0% 5% 9% 2% 1% 4%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 262  26.2 262  26.2 246 246 246 246

Effective Green, g (s) 262  26.2 262  26.2 246 246 246 246

Actuated g/C Ratio 042 042 042 042 039 039 039 039

Clearance Time (S) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Vehicle Extension (s) 1.0 1.0 1.0 1.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 424 1399 471 1393 198 706 454 697

v/s Ratio Prot 0.06 0.08 0.12 c0.29

v/s Ratio Perm c0.32 0.03 0.07 0.09

v/c Ratio 078 014 008 0.20 017 031 022 075

Uniform Delay, d1 159 115 111 118 126 134 128  16.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.0 0.0 0.0 0.0 0.6 0.3 0.3 4.7

Delay (s) 239 115 112 118 132 137 132 212

Level of Service © B B B B B B ©

Approach Delay (s) 18.8 11.7 13.7 20.0

Approach LOS B B B B

Intersection Summary

HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 63.1 Sum of lost time (S) 12.3

Intersection Capacity Utilization 94.6% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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Queues

Barton Road EA, Hamilton

102: Fifty Rd & Hwy 8 Existing (2016)
-~ =t
Lane Group EBT WBT NBT  SBT
Lane Group Flow (vph) 463 336 80 350
vic Ratio 071 047 014 070
Control Delay 176 105 116 237
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 176 105 116 237
Queue Length 50th (m) 295 162 32 203
Queue Length 95th (m) 539 313 130 #675
Internal Link Dist (m) 297.1 794 6411 2137
Turn Bay Length (m)
Base Capacity (vph) 1207 1290 674 595
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 038 026 012 059
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

102: Fifty Rd & Hwy 8 Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 105 286 35 31 194 84 9 48 17 124 102 96

Future Volume (vph) 105 286 35 31 194 84 9 48 17 124 102 96

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

Total Lost time (S) 5.8 5.8 5.7 5.7

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.96 0.97 0.96

Flt Protected 0.99 0.99 0.99 0.98

Satd. Flow (prot) 1843 1789 1827 1742

FIt Permitted 0.84 0.92 0.94 0.84

Satd. Flow (perm) 1561 1659 1719 1490

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 114 31 38 34 211 91 10 52 18 135 111 104

RTOR Reduction (vph) 0 6 0 0 27 0 0 12 0 0 22 0

Lane Group Flow (vph) 0 457 0 0 309 0 0 68 0 0 328 0

Heavy Vehicles (%) 1% 2% 3%  13% 0% 6% 0% 0% 6% 6% 2% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.8 18.8 14.7 14.7

Effective Green, g (s) 18.8 18.8 14.7 14.7

Actuated g/C Ratio 0.42 0.42 0.33 0.33

Clearance Time () 5.8 5.8 5.7 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 652 693 561 4386

v/s Ratio Prot

v/s Ratio Perm c0.29 0.19 0.04 c0.22

vlc Ratio 0.70 0.45 0.12 0.67

Uniform Delay, d1 10.8 9.4 10.6 13.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.4 0.5 0.1 3.7

Delay (s) 14.2 9.8 10.7 16.8

Level of Service B A B B

Approach Delay (s) 14.2 9.8 10.7 16.8

Approach LOS B A B B

Intersection Summary

HCM 2000 Control Delay 135 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 45.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

201: Jones Rd & Barton St Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 31 305 37 23 288 28 30 18 29 38 32 62

Future Volume (Veh/h) 31 305 37 23 288 28 30 18 29 38 32 62

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 34 332 40 25 313 30 33 20 32 41 35 67

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 343 372 882 813 355 843 818 328

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 343 372 882 813 355 843 818 328

tC, single (s) 4.3 4.2 7.2 6.6 6.3 7.1 6.5 6.3

tC, 2 stage (S)

tF (s) 2.4 2.3 3.6 4.1 34 35 4.0 34

p0 queue free % 97 98 84 93 95 83 88 90

cM capacity (veh/h) 1137 1144 201 292 676 244 297 691

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 406 368 85 143

Volume Left 34 25 33 41

Volume Right 40 30 32 67

cSH 1137 1144 303 374

Volume to Capacity 003 002 028 0.38

Queue Length 95th (m) 0.7 0.5 85 133

Control Delay (s) 1.0 08 214 205

Lane LOS A A @ ©

Approach Delay (s) 1.0 08 214 205

Approach LOS © ©

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 43.0% ICU Level of Service A

Analysis Period (min)

15

Timing Plan: PM Peak Hour

PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

202: Glover Rd & Barton St

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 56 233 45 29 202 55 54 26 30 56 52 70
Future Volume (vph) 56 233 45 29 202 55 54 26 30 56 52 70
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 61 253 49 32 220 60 59 28 33 61 57 76
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 363 312 120 194
Volume Left (vph) 61 32 59 61
Volume Right (vph) 49 60 33 76
Hadj (s) 012 014 010 -0.02
Departure Headway (s) 5.6 5.6 6.3 6.0
Degree Utilization, x 056 049 021 0.33
Capacity (veh/h) 615 601 484 530
Control Delay (s) 154 139 110 119
Approach Delay (s) 154 139 110 119
Approach LOS C B B B
Intersection Summary
Delay 13.7
Level of Service B
Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min)

15

Timing Plan: PM Peak Hour
PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
203: McNeilly Rd & Barton St

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 16 193 42 10 104 1 23 13 5 11 74 33
Future Volume (vph) 16 193 42 10 104 1 23 13 5 11 74 33
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 17 210 46 11 113 1 25 14 5 12 80 36
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 273 125 44 128
Volume Left (vph) 17 11 25 12
Volume Right (vph) 46 1 5 36
Hadj (s) 004 007 014 -0.09
Departure Headway (s) 45 4.7 5.2 4.8
Degree Utilization, x 034 016 006 0.17
Capacity (veh/h) 770 717 634 688
Control Delay (s) 9.7 8.7 8.5 8.8
Approach Delay (s) 9.7 8.7 8.5 8.8
Approach LOS A A A A
Intersection Summary
Delay 9.2
Level of Service A
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

204: Lewis Rd & Barton St

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 8 153 23 23 58 6 11 11 49 26 52 14
Future Volume (vph) 8 153 23 23 58 6 11 11 49 26 52 14
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 9 166 25 25 63 7 12 12 53 28 57 15
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 200 95 77 100
Volume Left (vph) 9 25 12 28
Volume Right (vph) 25 7 53 15
Hadj (s) 001 003 -033 002
Departure Headway (s) 4.4 4.6 4.4 4.7
Degree Utilization, x 025 012 009 013
Capacity (veh/h) 778 738 760 709
Control Delay (s) 8.9 8.2 7.8 8.4
Approach Delay (s) 8.9 8.2 7.8 8.4
Approach LOS A A A A
Intersection Summary
Delay 8.5
Level of Service A
Intersection Capacity Utilization 28.9% ICU Level of Service A

Analysis Period (min)

15

Timing Plan: PM Peak Hour
PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
205: Winona Rd & Barton St

Barton Road EA, Hamilton
Existing (2016)

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 33 131 17 30 62 13 14 54 16 12 46 16
Future Volume (vph) 33 131 17 30 62 13 14 54 16 12 46 16
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 36 142 18 33 67 14 15 59 17 13 50 17
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 196 114 91 80
Volume Left (vph) 36 33 15 13
Volume Right (vph) 18 14 17 17
Hadj (s) 001 003 -001 -0.05
Departure Headway (s) 45 4.6 4.7 4.7
Degree Utilization, x 024 015 012 0.10
Capacity (veh/h) 777 741 710 706
Control Delay (s) 8.9 8.4 8.4 8.2
Approach Delay (s) 8.9 8.4 8.4 8.2
Approach LOS A A A A
Intersection Summary
Delay 8.5
Level of Service A
Intersection Capacity Utilization 24.7% ICU Level of Service A

Analysis Period (min)

15

Timing Plan: PM Peak Hour
PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

206: Fifty Rd & Barton St Existing (2016)
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 142 56 15 183 251 97

Future Volume (Veh/h) 142 56 15 183 251 97

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 154 61 16 199 273 105

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m) 238

pX, platoon unblocked

vC, conflicting volume 558 326 379

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 558 326 379

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 68 91 99

cM capacity (veh/h) 486 714 1189

Direction, Lane # EB1 NB1 SB1

Volume Total 215 215 378

Volume Left 154 16 0

Volume Right 61 0 105

cSH 534 1189 1700

Volume to Capacity 040 001 022

Queue Length 95th (m) 14.7 0.3 0.0

Control Delay (s) 16.2 0.7 0.0

Lane LOS C A

Approach Delay (s) 16.2 0.7 0.0

Approach LOS ©

Intersection Summary

Average Delay 45

Intersection Capacity Utilization 40.0% ICU Level of Service

Analysis Period (min) 15

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

207: Fifty Rd & South Service Rd Existing (2016)
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 260 106 16 19 53 136 6 312 35 76 324 102

Future Volume (vph) 260 106 16 19 53 136 6 312 35 76 324 102

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 283 115 17 21 58 148 7 339 38 83 352 111

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 415 227 384 546

Volume Left (vph) 283 21 7 83

Volume Right (vph) 17 148 38 111

Hadj (s) 018 -0.30 000 0.2

Departure Headway (s) 8.4 8.9 8.4 8.3

Degree Utilization, x 097 056 089 1.26

Capacity (veh/h) 415 381 419 436

Control Delay (s) 644 226 497 159.3

Approach Delay (s) 644 226 497 159.3

Approach LOS F C E F

Intersection Summary

Delay 87.7

Level of Service F

Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL

Page 12
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Signal Warrant Calculation (OTM Book 12)

.%\q paradigm
Horizon Year: Future (2031) :

Region/City/Township: _Hamilton (Stoney Creek), Ontario

Barton
Sunnyhurst / Gordon Dean

Major Street:
Minor Street:

North / South (Y/N): N

Number of Approach Lanes (1/2): 1

Tee Intersection Configuration (Y/N): N Overall Warrant
Flow Conditions (R/F): F 150% Satisfied: YES  Warrant for new intersections with forecast traffic
120% Satisfied: YES  Warrant for existing intersections with forecast traffic
Land Use North Side (I/C/R): | 100% Satisfied: YES  Warrant for existing intersections with existing traffic
Land Use South Side (I/C/R): |
PM Forecast Only (Y/N): N
MAJOR STREET MINOR STREET
Time Period Barton Sunnyhurst / Gordon Dean
WESTBOUND EASTBOUND NORTHBOUND SOUTHBOUND
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
AM Peak Hour 9 | err | 15 8 | 481 68 226 | o | 82 7 | o | 8
PM Peak Hour 27 | s44 [ 1 9 | 83 | 235 136 | o | 18 7 | o | o
Average Hourly Volumes
VOLUME PM SAT AHV
1A - All 1,581 1,816 849
1B - Minor 323 170 123
2A - Major 1,258 1,646 726
2B - Cross 233 143 94
WARRANT 1 - MINIMUM VEHICULAR VOLUME
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1A FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
480 720 600 900 849
ALL APPROACHES
% FULFILLED 177%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MINOR STREET 120 170 120 170 123
APPROACHES % FULFILLED 103%
WARRANT 2 - DELAY TO CROSS TRAFFIC
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
oA FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MAJOR STREET 480 720 600 900 726
APPROACHES % FULFILLED 151%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
TRAFFIC CROSSING 50 75 50 75 94
MAJOR STREET % FULFILLED 188%

1A - MINIMUM VEHICULAR VOLUME: Total vehicle volume on all approaches for average day

1B - MINIMUM VEHICULAR VOLUME: Total vehicle volume on minor streets
2A - DELAY TO CROSS TRAFFIC: Total vehicle volume on major street for average day
2B - DELAY TO CROSS TRAFFIC: Total vehicle and pedestrian volume crossing major street: comprising: (1) lefts from both minor
street, (2) heaviest through from minor street, (3) 50% of heavier left turn from major street when following criteria met: (a)




Signal Warrant Calculation (OTM Book 12)

.4_ paradigm

Horizon Year: Future (2031)

Region/City/Township: _Hamilton (Stoney Creek), Ontario
Major Street: Barton North / South (Y/N): N
Minor Street: Jones

-

Number of Approach Lanes (1/2):

Tee Intersection Configuration (Y/N): N Overall Warrant
Flow Conditions (R/F): F 150% Satisfied: NO Warrant for new intersections with forecast traffic
120% Satisfied: YES  Warrant for existing intersections with forecast traffic
Land Use North Side (I/C/R): | 100% Satisfied: YES  Warrant for existing intersections with existing traffic
Land Use South Side (I/C/R): |
PM Forecast Only (Y/N): N
MAJOR STREET MINOR STREET
Time Period Barton Jones
WESTBOUND EASTBOUND NORTHBOUND SOUTHBOUND
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
AM Peak Hour 59 | 494 | 48 25 | 391 | 55 100 | 50 82 34 | 49 38
PM Peak Hour 69 | 476 | 46 9 | 83 | 235 73 | 22 | 62 46 | 39 | 76
Average Hourly Volumes
VOLUME PM SAT AHV
1A - All 1,425 1,983 852
1B - Minor 353 318 168
2A - Major 1,072 1,665 684
2B - Cross 184 158 86
WARRANT 1 - MINIMUM VEHICULAR VOLUME
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1A FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
480 720 600 900 852
ALL APPROACHES
% FULFILLED 178%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MINOR STREET 120 170 120 170 168
APPROACHES % FULFILLED 140%
WARRANT 2 - DELAY TO CROSS TRAFFIC
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
oA FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MAJOR STREET 480 720 600 900 684
APPROACHES % FULFILLED 143%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
TRAFFIC CROSSING 50 75 50 75 86
MAJOR STREET % FULFILLED 171%

1A - MINIMUM VEHICULAR VOLUME: Total vehicle volume on all approaches for average day

1B - MINIMUM VEHICULAR VOLUME: Total vehicle volume on minor streets

2A - DELAY TO CROSS TRAFFIC: Total vehicle volume on major street for average day

2B - DELAY TO CROSS TRAFFIC: Total vehicle and pedestrian volume crossing major street: comprising: (1) lefts from both minor
street, (2) heaviest through from minor street, (3) 50% of heavier left turn from major street when following criteria met: (a)



Signal Warrant Calculation (OTM Book 12)

Horizon Year:

Future (2031)

Region/City/Township: _Hamilton (Stoney Creek), Ontario
Major Street: Barton
Minor Street: _Glover

Number of Approach Lanes (1/2):

-

North / South (Y/N):

N

|

paradigm

Tee Intersection Configuration (Y/N): N Overall Warrant
Flow Conditions (R/F): F 150% Satisfied: NO Warrant for new intersections with forecast traffic
120% Satisfied: YES  Warrant for existing intersections with forecast traffic
Land Use North Side (I/C/R): | 100% Satisfied: YES  Warrant for existing intersections with existing traffic
Land Use South Side (I/C/R): |
PM Forecast Only (Y/N): N
MAJOR STREET MINOR STREET
Time Period Barton Glover
WESTBOUND EASTBOUND NORTHBOUND SOUTHBOUND
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
AM Peak Hour 56 | 475 68 92 | 318 | 56 46 | 53 | a7 25 | 3 | 95
PM Peak Hour 57 | 418 | 84 71 | 697 55 66 | 32 | 50 69 | 64 | 9
Average Hourly Volumes
VOLUME PM SAT AHV
1A - All 1,357 1,755 778
1B - Minor 292 373 166
2A - Major 1,065 1,382 612
2B - Cross 124 199 81
WARRANT 1 - MINIMUM VEHICULAR VOLUME
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1A FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
480 720 600 900 778
ALL APPROACHES
% FULFILLED 162%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MINOR STREET 120 170 120 170 166
APPROACHES % FULFILLED 139%
WARRANT 2 - DELAY TO CROSS TRAFFIC
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
oA FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MAJOR STREET 480 720 600 900 612
APPROACHES % FULFILLED 127%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
TRAFFIC CROSSING 50 75 50 75 81
MAJOR STREET % FULFILLED 162%

1A - MINIMUM VEHICULAR VOLUME: Total vehicle volume on all approaches for average day

1B - MINIMUM VEHICULAR VOLUME: Total vehicle volume on minor streets
2A - DELAY TO CROSS TRAFFIC: Total vehicle volume on major street for average day
2B - DELAY TO CROSS TRAFFIC: Total vehicle and pedestrian volume crossing major street: comprising: (1) lefts from both minor
street, (2) heaviest through from minor street, (3) 50% of heavier left turn from major street when following criteria met: (a)




Signal Warrant Calculation (OTM Book 12)

.4_ paradigm

Horizon Year:

Future (2031)

Region/City/Township: _Hamilton (Stoney Creek), Ontario
Major Street: Barton
Minor Street: McNeilly

North / South (Y/N): N

Number of Approach Lanes (1/2):

-

Tee Intersection Configuration (Y/N): N Overall Warrant
Flow Conditions (R/F): F 150% Satisfied: NO Warrant for new intersections with forecast traffic
120% Satisfied: YES  Warrant for existing intersections with forecast traffic
Land Use North Side (I/C/R): R 100% Satisfied: YES  Warrant for existing intersections with existing traffic
Land Use South Side (I/C/R): R
PM Forecast Only (Y/N): N
MAJOR STREET MINOR STREET
Time Period Barton McNeilly
WESTBOUND EASTBOUND NORTHBOUND SOUTHBOUND
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
AM Peak Hour 26 | 484 | 22 3¢ | 288 | 26 124 | 213 | 21 8 | a7 36
PM Peak Hour 29 | 305 | 11 22 | 599 | 112 52 71 30 23 | 232 | 46
Average Hourly Volumes
VOLUME PM SAT AHV
1A - All 1,319 1,632 713
1B - Minor 439 454 223
2A - Major 880 1,078 490
2B - Cross 345 307 163
WARRANT 1 - MINIMUM VEHICULAR VOLUME
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1A FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
480 720 600 900 713
ALL APPROACHES
% FULFILLED 148%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MINOR STREET 120 170 120 170 223
APPROACHES % FULFILLED 186%
WARRANT 2 - DELAY TO CROSS TRAFFIC
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
oA FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MAJOR STREET 480 720 600 900 490
APPROACHES % FULFILLED 102%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
TRAFFIC CROSSING 50 75 50 75 163
MAJOR STREET % FULFILLED 326%

1A - MINIMUM VEHICULAR VOLUME: Total vehicle volume on all approaches for average day

1B - MINIMUM VEHICULAR VOLUME: Total vehicle volume on minor streets
2A - DELAY TO CROSS TRAFFIC: Total vehicle volume on major street for average day
2B - DELAY TO CROSS TRAFFIC: Total vehicle and pedestrian volume crossing major street: comprising: (1) lefts from both minor
street, (2) heaviest through from minor street, (3) 50% of heavier left turn from major street when following criteria met: (a)




Signal Warrant Calculation (OTM Book 12)

.4_ paradigm

Horizon Year: Future (2031)

Region/City/Township: _Hamilton (Stoney Creek), Ontario
Major Street: Barton North / South (Y/N): N
Minor Street: Lewis

-

Number of Approach Lanes (1/2):

Tee Intersection Configuration (Y/N): N Overall Warrant
Flow Conditions (R/F): F 150% Satisfied: NO Warrant for new intersections with forecast traffic
120% Satisfied: YES  Warrant for existing intersections with forecast traffic
Land Use North Side (I/C/R): | 100% Satisfied: YES  Warrant for existing intersections with existing traffic
Land Use South Side (I/C/R): R
PM Forecast Only (Y/N): N
MAJOR STREET MINOR STREET
Time Period Barton Lewis
WESTBOUND EASTBOUND NORTHBOUND SOUTHBOUND
Thru Right Left Thru Right Left Thru Right Left Thru Right
AM Peak Hour | 286 | 87 93 | 231 78 60 | 142 | 105 18 | 73 | 47
PM Peak Hour [ 271 | 46 81 | 476 | 38 18 | 55 | 101 87 | 168 | of
Average Hourly Volumes
VOLUME PM SAT AHV
1A - All 1,349 1,623 718
1B - Minor 445 520 241
2A - Major 904 1,008 477
2B - Cross 220 273 123
WARRANT 1 - MINIMUM VEHICULAR VOLUME
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1A FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
480 720 600 900 718
ALL APPROACHES
% FULFILLED 150%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MINOR STREET 120 170 120 170 241
APPROACHES % FULFILLED 201%
WARRANT 2 - DELAY TO CROSS TRAFFIC
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
oA FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MAJOR STREET 480 720 600 900 477
APPROACHES % FULFILLED 99%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
TRAFFIC CROSSING 50 75 50 75 123
MAJOR STREET % FULFILLED 247%

1A - MINIMUM VEHICULAR VOLUME: Total vehicle volume on all approaches for average day

1B - MINIMUM VEHICULAR VOLUME: Total vehicle volume on minor streets
2A - DELAY TO CROSS TRAFFIC: Total vehicle volume on major street for average day
2B - DELAY TO CROSS TRAFFIC: Total vehicle and pedestrian volume crossing major street: comprising: (1) lefts from both minor
street, (2) heaviest through from minor street, (3) 50% of heavier left turn from major street when following criteria met: (a)



Signal Warrant Calculation (OTM Book 12)

.4_ paradigm

Horizon Year: Future (2031)

Region/City/Township: _Hamilton (Stoney Creek), Ontario
Major Street: Barton North / South (Y/N): N
Minor Street: Winona

-

Number of Approach Lanes (1/2):

Tee Intersection Configuration (Y/N): N Overall Warrant
Flow Conditions (R/F): F 150% Satisfied: NO Warrant for new intersections with forecast traffic
120% Satisfied: YES  Warrant for existing intersections with forecast traffic
Land Use North Side (I/C/R): | 100% Satisfied: YES  Warrant for existing intersections with existing traffic
Land Use South Side (I/C/R): R
PM Forecast Only (Y/N): N
MAJOR STREET MINOR STREET
Time Period Barton Winona
WESTBOUND EASTBOUND NORTHBOUND SOUTHBOUND
Thru Right Left Thru Right Left Thru Right Left Thru Right
AM Peak Hour [ 257 | 17 100 [ 383 | 23 15 | 127 | 50 32 | 128 | 116
PM Peak Hour [ 279 | 25 139 | 446 | 21 17 | 191 | 20 15 | 178 [ 119
Average Hourly Volumes
VOLUME PM SAT AHV
1A - All 1,308 1,487 699
1B - Minor 468 540 252
2A - Major 840 947 447
2B - Cross 175 223 100
WARRANT 1 - MINIMUM VEHICULAR VOLUME
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1A FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
480 720 600 900 699
ALL APPROACHES
% FULFILLED 146%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MINOR STREET 120 170 120 170 252
APPROACHES % FULFILLED 210%
WARRANT 2 - DELAY TO CROSS TRAFFIC
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
oA FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MAJOR STREET 480 720 600 900 447
APPROACHES % FULFILLED 93%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
TRAFFIC CROSSING 50 75 50 75 100
MAJOR STREET % FULFILLED 199%

1A - MINIMUM VEHICULAR VOLUME: Total vehicle volume on all approaches for average day

1B - MINIMUM VEHICULAR VOLUME: Total vehicle volume on minor streets
2A - DELAY TO CROSS TRAFFIC: Total vehicle volume on major street for average day
2B - DELAY TO CROSS TRAFFIC: Total vehicle and pedestrian volume crossing major street: comprising: (1) lefts from both minor
street, (2) heaviest through from minor street, (3) 50% of heavier left turn from major street when following criteria met: (a)



Signal Warrant Calculation (OTM Book 12)

Future (2031)

.4_ paradigm

Horizon Year:

Region/City/Township: _Hamilton (Stoney Creek), Ontario
Major Street: Barton North / South (Y/N): N
Minor Street: _ Fifty

Number of Approach Lanes (1/2): 1

Tee Intersection Configuration (Y/N): Y Overall Warrant
Flow Conditions (R/F): F 150% Satisfied: YES  Warrant for new intersections with forecast traffic
120% Satisfied: YES  Warrant for existing intersections with forecast traffic
Land Use North Side (I/C/R): | 100% Satisfied: YES  Warrant for existing intersections with existing traffic
Land Use South Side (I/C/R): R
PM Forecast Only (Y/N): N
MAJOR STREET MINOR STREET
y . Barton Fifty
Time Period
ime Ferio WESTBOUND EASTBOUND NORTHBOUND SOUTHBOUND
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
AM Peak Hour [ [ 349 | [ 46 80 | 414 | [ 231 | 196
PM Peak Hour | | 382 | | 147 77 | 333 | | 421 | or
Average Hourly Volumes
VOLUME PM SAT AHV
1A - All 1,316 1,632 737
1B - Minor 921 1,108 506
2A - Major 395 529 231
2B - Cross 494 498 248
WARRANT 1 - MINIMUM VEHICULAR VOLUME
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1A FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
480 720 600 900 737
ALL APPROACHES
% FULFILLED 154%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
1B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MINOR STREET 180 255 180 255 506
APPROACHES % FULFILLED 281%
WARRANT 2 - DELAY TO CROSS TRAFFIC
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
oA FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
MAJOR STREET 480 720 600 900 231
APPROACHES % FULFILLED 48%
APPROACH LANES 1 2 OR MORE AVERAGE
FREE REST. FREE REST. HOUR
B FLOW CONDITION FL)C()W FLOW FLOW FLOW PERIOD
TRAFFIC CROSSING 50 75 50 75 248
MAJOR STREET % FULFILLED 496%

1A - MINIMUM VEHICULAR VOLUME: Total vehicle volume on all approaches for average day

1B - MINIMUM VEHICULAR VOLUME: Total vehicle volume on minor streets
2A - DELAY TO CROSS TRAFFIC: Total vehicle volume on major street for average day
2B - DELAY TO CROSS TRAFFIC: Total vehicle and pedestrian volume crossing major street: comprising: (1) lefts from both minor
street, (2) heaviest through from minor street, (3) 50% of heavier left turn from major street when following criteria met: (a)
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

101: Fruitland Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Traffic Volume (vph) 297 303 68 41 580 247 206 526 49 238 214 371

Future Volume (vph) 297 303 68 41 580 247 206 526 49 238 214 371

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Lane Util. Factor 100 095 100 095 100 1.00 100 1.00

Frpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 099

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 1.00 097 100 096 100 099 100 090

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1722 3280 1504 3096 1615 1853 1755 1645

FIt Permitted 023 1.00 051  1.00 017  1.00 018 1.00

Satd. Flow (perm) 410 3280 815 3096 290 1853 334 1645

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 323 329 74 45 630 268 224 572 53 259 233 403

RTOR Reduction (vph) 0 24 0 0 59 0 0 4 0 0 78 0

Lane Group Flow (vph) 323 379 0 45 839 0 224 621 0 259 558 0

Confl. Peds. (#/hr) 3 3 1 1

Heavy Vehicles (%) 6% %  11%  21%  15% %  13% 2% 6% 4% 8% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 350 350 350 350 327 327 327 327

Effective Green, g (s) 350 350 350 350 327 327 2.7 327

Actuated g/C Ratio 044 044 044 044 041 041 041 041

Clearance Time (S) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 179 1435 356 1354 118 757 136 672

v/s Ratio Prot 0.12 0.27 0.33 0.34

v/s Ratio Perm c0.79 0.06 0.77 c0.77

v/c Ratio 180 026 013 0.62 190 0.82 190 083

Uniform Delay, d1 225 143 134 174 236 210 236 212

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 383.3 0.1 0.2 0.9 434.2 7.1 433.2 8.6

Delay (s) 4058 144 136 182 4579 281 456.8  29.7

Level of Service F B B B F © F ©

Approach Delay (s) 188.5 18.0 141.5 153.3

Approach LOS F B F F

Intersection Summary

HCM 2000 Control Delay 120.5 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.85

Actuated Cycle Length (s) 80.0 Sum of lost time (S) 12.3

Intersection Capacity Utilization 107.7% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

102: Fifty Rd & Hwy 8 Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 131 159 9 9 239 183 34 185 39 109 61 170

Future Volume (vph) 131 159 9 9 239 183 34 185 39 109 61 170

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

Total Lost time (S) 5.8 5.8 5.7 5.7

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.98 0.93

Flt Protected 0.98 1.00 0.99 0.98

Satd. Flow (prot) 1769 1720 1779 1582

FIt Permitted 0.61 0.99 0.91 0.81

Satd. Flow (perm) 1110 1703 1633 1305

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 142 173 10 10 260 199 37 201 42 118 66 185

RTOR Reduction (vph) 0 3 0 0 59 0 0 9 0 0 49 0

Lane Group Flow (vph) 0 322 0 0 410 0 0 271 0 0 320 0

Heavy Vehicles (%) 7% 3%  38% 0% 4% 7% 4% 3% 16%  20% 0% 10%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 16.7 16.7 17.0 17.0

Effective Green, g (s) 16.7 16.7 17.0 17.0

Actuated g/C Ratio 0.37 0.37 0.38 0.38

Clearance Time () 5.8 5.8 5.7 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 410 629 614 490

v/s Ratio Prot

v/s Ratio Perm c0.29 0.24 0.17 c0.24

vlc Ratio 0.79 0.65 0.44 0.65

Uniform Delay, d1 12.7 11.8 10.5 11.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.6 2.4 0.5 31

Delay (s) 22.3 14.3 11.1 14.8

Level of Service C B B B

Approach Delay (s) 22.3 14.3 11.1 14.8

Approach LOS C B B B

Intersection Summary

HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 45.2 Sum of lost time (S) 11.5

Intersection Capacity Utilization 93.2% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

201: Jones Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (veh/h) 25 391 55 59 494 48 100 50 82 34 49 38

Future Volume (Veh/h) 25 391 55 59 494 48 100 50 82 34 49 38

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092

Hourly flow rate (vph) 27 425 60 64 537 52 109 54 89 37 53 41

Pedestrians 2 2 3 2

Lane Width (m) 3.7 3.7 3.7 3.7

Walking Speed (m/s) 1.1 1.1 1.1 1.1

Percent Blockage 0 0 0 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 591 488 1246 1231 460 1290 1235 567

vCl1, stage 1 conf vol 512 512 693 693

vC2, stage 2 conf vol 734 719 597 542

vCu, unblocked vol 591 488 1246 1231 460 1290 1235 567

tC, single (s) 4.3 4.2 7.2 6.6 6.2 7.2 6.6 6.5

tC, 2 stage (S) 6.2 5.6 6.2 5.6

tF (s) 2.4 2.3 3.6 4.1 33 3.6 4.1 3.6

p0 queue free % 97 94 56 83 85 85 83 91

cM capacity (veh/h) 879 1047 250 322 592 244 319 472

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total 27 485 64 589 252 131

Volume Left 27 0 64 0 109 37

Volume Right 0 60 0 52 89 41

cSH 879 1700 1047 1700 334 324

Volume to Capacity 003 029 006 035 075 040

Queue Length 95th (m) 0.7 0.0 15 00 445 144

Control Delay (s) 9.2 0.0 8.7 0.0 424 235

Lane LOS A A E c

Approach Delay (s) 0.5 0.8 424 235

Approach LOS E ©

Intersection Summary

Average Delay 9.4

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

202: Glover Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 92 318 56 56 475 68 46 53 37 25 36 95

Future Volume (vph) 92 318 56 56 475 68 46 53 37 25 36 95

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 100 346 61 61 516 74 50 58 40 27 39 103

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 100 407 61 590 148 169

Volume Left (vph) 100 0 61 0 50 27

Volume Right (vph) 0 61 0 74 40 103

Hadj (s) 067 002 050 014 -003 -0.07

Departure Headway (s) 7.4 6.7 7.1 6.8 7.4 7.3

Degree Utilization, x 020 076 012 111 031 034

Capacity (veh/h) 475 524 493 543 446 461

Control Delay (s) 111 267 99 957 136 141

Approach Delay (s) 23.6 87.7 136 141

Approach LOS C F B B

Intersection Summary

Delay 49.8

Level of Service E

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

203: McNeilly Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 34 288 26 26 484 22 124 213 21 8 37 36

Future Volume (vph) 34 288 26 26 484 22 124 213 21 8 37 36

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 37 313 28 28 526 24 135 232 23 9 40 39

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 37 341 28 550 390 88

Volume Left (vph) 37 0 28 0 135 9

Volume Right (vph) 0 28 0 24 23 39

Hadj (s) 057 011 069 010 008 -0.22

Departure Headway (s) 8.0 7.6 8.0 7.4 7.1 8.0

Degree Utilization, x 008 072 006 112 077 020

Capacity (veh/h) 431 461 442 492 495 390

Control Delay (s) 105 262 103 1039 299 130

Approach Delay (s) 24.7 99.4 299 130

Approach LOS C F D B

Intersection Summary

Delay 55.5

Level of Service F

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

204: Lewis Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 93 231 78 129 286 87 60 142 105 18 73 47

Future Volume (vph) 93 231 78 129 286 87 60 142 105 18 73 47

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 101 251 85 140 311 95 65 154 114 20 79 51

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 101 336 140 406 333 150

Volume Left (vph) 101 0 140 0 65 20

Volume Right (vph) 0 85 0 95 114 51

Hadj (s) 074 012 064 -007 -008 0.7

Departure Headway (s) 8.3 7.7 8.1 7.3 7.2 8.1

Degree Utilization, x 023 072 031 083 067 034

Capacity (veh/h) 412 450 435 480 474 399

Control Delay (s) 126 267 135 353 233 151

Approach Delay (s) 234 29.7 233 151

Approach LOS C D C C

Intersection Summary

Delay 24.9

Level of Service ©

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: AM Peak Hour
PTSL

Synchro 9 Report
Page 6



HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

205: Winona Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 100 383 23 60 257 17 15 127 50 32 128 116

Future Volume (vph) 100 383 23 60 257 17 15 127 50 32 128 116

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 109 416 25 65 279 18 16 138 54 35 139 126

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 109 441 65 297 208 300

Volume Left (vph) 109 0 65 0 16 35

Volume Right (vph) 0 25 0 18 54 126

Hadj (s) 076 005 057 012 0.02 -0.09

Departure Headway (s) 8.2 7.4 8.3 7.9 7.8 7.4

Degree Utilization, x 025 091 015 065 045 061

Capacity (veh/h) 428 468 415 433 425 465

Control Delay (s) 126 480 116 231 171 214

Approach Delay (s) 41.0 21.1 171 214

Approach LOS E C C C

Intersection Summary

Delay 28.3

Level of Service D

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: AM Peak Hour
PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

206: Fifty Rd & Barton St Future (2031) with TWLTL
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul 4‘ Ts

Traffic Volume (veh/h) 349 46 80 414 231 196

Future Volume (Veh/h) 349 46 80 414 231 196

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 379 50 87 450 251 213

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m) 238

pX, platoon unblocked

vC, conflicting volume 982 358 464

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 982 358 464

tC, single (s) 6.5 6.5 4.1

tC, 2 stage (S)

tF (s) 3.6 35 2.2

p0 queue free % 0 92 92

cM capacity (veh/h) 250 634 1108

Direction, Lane # EB1 EB2 NB1 SB1

Volume Total 379 50 537 464

Volume Left 379 0 87 0

Volume Right 0 50 0 213

cSH 250 634 1108 1700

Volume to Capacity 151 008 0.08 0.27

Queue Length 95th (m) 170.3 1.9 1.9 0.0

Control Delay (s) 2869  11.2 2.1 0.0

Lane LOS F B A

Approach Delay (s) 254.8 2.1 0.0

Approach LOS F

Intersection Summary

Average Delay 771.2

Intersection Capacity Utilization 79.7% ICU Level of Service

Analysis Period (min) 15

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

207: Fifty Rd & South Service Rd Future (2031) with TWLTL
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts b Ts LI 5 % 4 ul
Traffic Volume (vph) 382 67 84 15 153 57 115 613 31 114 373 692
Future Volume (vph) 382 67 84 15 153 57 115 613 31 114 373 692
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 45 45 45 45 45 45 45
Lane Util. Factor 097 1.00 100 1.00 100 095 100 100 1.00
Frt 100 092 100 096 100 099 100 100 085
Flt Protected 095 1.00 095 1.00 095 1.00 095 100 1.00
Satd. Flow (prot) 2926 1517 1825 1643 1825 3350 1674 1762 1526
FIt Permitted 095 1.00 0.65 1.00 028 1.00 039 100 1.00
Satd. Flow (perm) 2926 1517 1255 1643 539 3350 679 1762 1526
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 415 73 91 16 166 62 125 666 34 124 405 752
RTOR Reduction (vph) 0 48 0 0 15 0 0 4 0 0 0 420
Lane Group Flow (vph) 415 116 0 16 213 0 125 696 0 124 405 332
Heavy Vehicles (%) 21%  15%  17% 0% 10% 18% 0% %  31% 9% 9% 7%
Turn Type Prot NA Perm NA pm-+pt NA Perm NA  Perm
Protected Phases 7 4 8 5 2 6
Permitted Phases 8 2 6 6
Actuated Green, G (s) 135 326 146 146 348 348 266 266  26.6
Effective Green, g (s) 135 326 146 146 348 348 266 266 266
Actuated g/C Ratio 018 043 019 019 046 046 03 035 035
Clearance Time () 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 517 647 239 313 307 1525 236 613 531
v/s Ratio Prot c0.14  0.08 c0.13 0.02 c0.21 c0.23
v/s Ratio Perm 0.01 0.17 0.18 0.22
vlc Ratio 080 018 0.07 0.68 041 046 053 066 0.62
Uniform Delay, d1 302 136 253 287 137 143 199 211 207
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.1 0.1 5.8 0.9 0.2 2.1 2.7 2.3
Delay (s) 389 137 254 345 146 145 220 238 230
Level of Service D B C C B B C C C
Approach Delay (s) 31.8 339 14.5 23.2
Approach LOS C C B C
Intersection Summary
HCM 2000 Control Delay 233 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 76.4 Sum of lost time (S) 18.0
Intersection Capacity Utilization 72.0% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

208: Gordon Dean Ave/Sunnyhurst Ave & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (veh/h) 8 481 68 9 677 15 226 0 28 7 0 8

Future Volume (Veh/h) 8 481 68 9 677 15 226 0 28 7 0 8

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092

Hourly flow rate (vph) 9 523 74 10 736 16 246 0 30 8 0 9

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 752 597 1343 1350 560 1335 1379 744

vCl1, stage 1 conf vol 578 578 764 764

vC2, stage 2 conf vol 765 772 571 615

vCu, unblocked vol 752 597 1343 1350 560 1335 1379 744

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S) 6.1 55 6.1 55

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 99 22 100 94 97 100 98

cM capacity (veh/h) 858 980 313 331 528 314 328 415

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total 9 597 10 752 276 17

Volume Left 9 0 10 0 246 8

Volume Right 0 74 0 16 30 9

cSH 858 1700 980 1700 328 360

Volume to Capacity 001 035 001 044 084 005

Queue Length 95th (m) 0.2 0.0 0.2 00 565 11

Control Delay (s) 9.2 0.0 8.7 0.0 540 155

Lane LOS A A F @

Approach Delay (s) 0.1 0.1 540 155

Approach LOS F ©

Intersection Summary

Average Delay 9.2

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15

Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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Queuing and Blocking Report
Future (2031) with TWLTL 07-17-2018

Intersection: 101: Fruitland Rd & Barton St

Movement EB EB EB WB WB WB B35 NB NB SB SB
Directions Served L T TR L T TR T L TR L TR
Maximum Queue (m) 374 3908 3874 368 672 672 197 323 5451 524 14942
Average Queue (m) 372 3712 356.7 95 436 472 12 271 3601 520 1290.2
95th Queue (m) 386 4228 4283 267 638 658 90 411 777.0 540 1865.8
Link Distance (m) 3758 3758 529 529 4335 1070.2 1477.8
Upstream Blk Time (%) 79 32 2 4 62
Queuing Penalty (veh) 0 0 9 17 0
Storage Bay Dist (m) 35.0 35.0 30.0 50.0

Storage Blk Time (%) 82 27 0 13 9 51 61 34
Queuing Penalty (veh) 125 80 0 5 54 105 354 81

Intersection: 102: Fifty Rd & Hwy 8

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (m) 652 684 543 949
Average Queue (m) 320 298 257 427
95th Queue (m) 549 525 450 818
Link Distance (m) 3120 899 656.0 2223

Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (m)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 201: Jones Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 176 105 16.0 72 544 328
Average Queue (m) 2.5 0.5 45 05 239 169
95th Queue (m) 10.7 42 128 46 411 287
Link Distance (m) 358.8 870.0 909.1 9129

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Barton Road EA, Hamilton SimTraffic Report

PTSL Page 1



Queuing and Blocking Report

Future (2031) with TWLTL 07-17-2018
Intersection: 202: Glover Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 251 420 273 720 277 317
Average Queue (m) 109 203 121 345 142 176
95th Queue (m) 217 338 273 587 226 292
Link Distance (m) 870.0 8315 10289 1251.4
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 2 0 16

Queuing Penalty (veh) 0 2 0 9

Intersection: 203: McNeilly Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 186 367 272 760 419 190
Average Queue (m) 58 195 81 340 239 9.4
95th Queue (m) 145 305 244 596 371 16.2
Link Distance (m) 8315 843.8 1020.7 973.8
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 2 0 18

Queuing Penalty (veh) 0 1 0 5

Intersection: 204: Lewis Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 257 590 273 571 462 300
Average Queue (m) 130 248 159 257 239 16.2
95th Queue (m) 241 429 284 443 392 259
Link Distance (m) 843.8 8445 968.6 858.5
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 4 0 7

Queuing Penalty (veh) 1 4 1 9

Barton Road EA, Hamilton SimTraffic Report

PTSL
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Queuing and Blocking Report

Future (2031) with TWLTL 07-17-2018
Intersection: 205: Winona Rd & Barton St

Movement EB EB WB WB NB SB

Directions Served L TR L TR LTR LTR

Maximum Queue (m) 273 603 264 490 399 452

Average Queue (m) 160 255 11.0 218 192 244

95th Queue (m) 283 449 225 360 310 376

Link Distance (m) 844.5 787.4 11108 1172.9

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 1 6 0 3

Queuing Penalty (veh) 2 6 0 2

Intersection: 206: Fifty Rd & Barton St

Movement EB EB NB SB

Directions Served L R LT TR

Maximum Queue (m) 274 2682 494 156

Average Queue (m) 26.7 1415 132 14

95th Queue (m) 303 3350 334 7.8

Link Distance (m) 7874 2223 376.8

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0

Storage Blk Time (%) 70 22

Queuing Penalty (veh) 32 77

Intersection: 207: Fifty Rd & South Service Rd

Movement EB EB EB WB WB NB NB NB SB SB
Directions Served L L TR L TR L T TR L T
Maximum Queue (m) 89.2 950 549 228 706 377 519 556 522 910
Average Queue (m) 375 520 186 39 339 139 270 332 237 449
95th Queue (m) 708 790 394 142 598 262 426 487 457 784
Link Distance (m) 332.7 754 163.4 163.4

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (m) 100.0 100.0 50.0 50.0 50.0

Storage Blk Time (%) 0 0 0 2 0 0 0 5
Queuing Penalty (veh) 0 0 0 0 0 0 0 6
Barton Road EA, Hamilton SimTraffic Report

PTSL
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Queuing and Blocking Report

Future (2031) with TWLTL 07-17-2018
Intersection: 208: Gordon Dean Ave/Sunnyhurst Ave & Barton St

Movement EB WB NB SB

Directions Served L L LTR LTR

Maximum Queue (m) 8.8 88 742 9.1

Average Queue (m) 0.8 05 324 3.4

95th Queue (m) 4.8 3.7 596 105

Link Distance (m) 4041 3614

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 250 250
Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty; 989

Barton Road EA, Hamilton SimTraffic Report
PTSL Page 4



HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

101: Fruitland Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI 5 % Ts % Ts

Traffic Volume (vph) 414 437 70 52 344 166 42 265 34 241 454 227

Future Volume (vph) 414 437 70 52 344 166 42 265 34 241 454 227

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

Total Lost time (s) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Lane Util. Factor 100 095 100 095 100 1.00 100 1.00

Frpb, ped/bikes 100 1.00 1.00 099 100 1.00 100 1.00

Flpb, ped/bikes 100 1.00 100 1.00 100 1.00 100 1.00

Frt 100 0098 100 095 100 098 100 095

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1787 3458 1772 3357 1825 1791 1789 1789

FIt Permitted 041  1.00 041  1.00 012 1.00 050 1.00

Satd. Flow (perm) 770 3458 767 3357 238 1791 941 1789

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 450 475 76 57 374 180 46 288 37 262 493 247

RTOR Reduction (vph) 0 16 0 0 74 0 0 6 0 0 23 0

Lane Group Flow (vph) 450 535 0 57 480 0 46 319 0 262 717 0

Confl. Peds. (#/hr) 2 2

Heavy Vehicles (%) 2% 2%  12% 3% 2% 4% 0% 5% 9% 2% 1% 4%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 330 330 330 330 323 323 323 323

Effective Green, g (s) 330 330 330 330 323 323 323 323

Actuated g/C Ratio 043 043 043 043 042 042 042 042

Clearance Time (S) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 327 1470 326 1427 99 745 391 744

v/s Ratio Prot 0.15 0.14 0.18 c0.40

v/s Ratio Perm c0.58 0.07 0.19 0.28

v/c Ratio 138 036 017 034 046 043 0.67  0.96

Uniform Delay, d1 223 152 138  15.0 164  16.1 183 221

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 187.5 0.2 0.3 0.1 3.4 0.4 45 241

Delay (s) 209.8 153 141 151 198 165 228  46.2

Level of Service F B B B B B © D

Approach Delay (s) 102.7 15.0 16.9 40.1

Approach LOS F B B D

Intersection Summary

HCM 2000 Control Delay 53.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 1.17

Actuated Cycle Length (s) 71.6 Sum of lost time (S) 12.3

Intersection Capacity Utilization 110.7% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

102: Fifty Rd & Hwy 8 Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 155 350 43 38 237 201 11 100 21 262 187 137

Future Volume (vph) 155 350 43 38 237 201 11 100 21 262 187 137

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

Total Lost time (S) 5.8 5.8 5.7 5.7

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.94 0.98 0.97

Flt Protected 0.99 1.00 1.00 0.98

Satd. Flow (prot) 1841 1743 1854 1749

FIt Permitted 0.71 0.93 0.95 0.81

Satd. Flow (perm) 1332 1620 1765 1450

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 168 380 47 41 258 218 12 109 23 285 203 149

RTOR Reduction (vph) 0 6 0 0 47 0 0 10 0 0 17 0

Lane Group Flow (vph) 0 589 0 0 470 0 0 134 0 0 620 0

Heavy Vehicles (%) 1% 2% 3%  13% 0% 6% 0% 0% 6% 6% 2% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 27.9 27.9 17.0 17.0

Effective Green, g (s) 27.9 27.9 17.0 17.0

Actuated g/C Ratio 0.49 0.49 0.30 0.30

Clearance Time () 5.8 5.8 5.7 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 658 801 532 437

v/s Ratio Prot

v/s Ratio Perm c0.44 0.29 0.08 c0.43

vlc Ratio 0.90 0.59 0.25 1.42

Uniform Delay, d1 12.9 10.1 14.9 19.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.7 11 0.2 201.7

Delay (s) 21.7 11.2 15.1 221.4

Level of Service C B B F

Approach Delay (s) 21.7 11.2 15.1 2214

Approach LOS C B B F

Intersection Summary

HCM 2000 Control Delay 874 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.09

Actuated Cycle Length (s) 56.4 Sum of lost time (S) 11.5

Intersection Capacity Utilization 116.7% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

201: Jones Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (veh/h) 38 761 113 69 476 46 73 22 62 46 39 76

Future Volume (Veh/h) 38 761 113 69 476 46 73 22 62 46 39 76

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092

Hourly flow rate (vph) 41 827 123 75 517 50 79 24 67 50 42 83

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 567 950 1742 1688 892 1683 1724 542

vCl1, stage 1 conf vol 970 970 692 692

vC2, stage 2 conf vol 771 717 991 1032

vCu, unblocked vol 567 950 1742 1688 892 1683 1724 542

tC, single (s) 4.3 4.2 7.2 6.6 6.3 7.1 6.5 6.3

tC, 2 stage (S) 6.2 5.6 6.1 55

tF (s) 2.4 2.3 3.6 4.1 34 35 4.0 34

p0 queue free % 96 89 53 90 80 60 79 84

cM capacity (veh/h) 935 691 167 237 333 125 201 521

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total 41 950 75 567 170 175

Volume Left 41 0 75 0 79 50

Volume Right 0 123 0 50 67 83

cSH 935 1700 691 1700 219 228

Volume to Capacity 0.04 056 011 033 078 0.77

Queue Length 95th (m) 1.0 0.0 2.8 00 417 413

Control Delay (s) 9.0 0.0 108 00 620 589

Lane LOS A B F F

Approach Delay (s) 0.4 1.3 620 589

Approach LOS F F

Intersection Summary

Average Delay 11.1

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

202: Glover Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 71 697 55 57 418 84 66 32 50 69 64 92

Future Volume (vph) 71 697 55 57 418 84 66 32 50 69 64 92

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 77 758 60 62 454 91 72 35 54 75 70 100

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 77 818 62 545 161 245

Volume Left (vph) 77 0 62 0 72 75

Volume Right (vph) 0 60 0 91 54 100

Hadj (s) 082 009 062 012 005 -0.03

Departure Headway (s) 8.1 7.4 8.0 7.5 8.3 7.9

Degree Utilization, x 017 168 014 113 037 053

Capacity (veh/h) 434 491 447 487 407 446

Control Delay (s) 117 3347 110 1065 162 195

Approach Delay (s) 306.9 96.8 162 195

Approach LOS F F C C

Intersection Summary

Delay 178.6

Level of Service F

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

203: McNeilly Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 22 599 112 29 305 11 52 71 30 23 232 46

Future Volume (vph) 22 599 112 29 305 11 52 71 30 23 232 46

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 24 651 122 32 332 12 57 77 33 25 252 50

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 24 773 32 344 167 327

Volume Left (vph) 24 0 32 0 57 25

Volume Right (vph) 0 122 0 12 33 50

Hadj (s) 062 -007 050 004 004 -0.02

Departure Headway (s) 8.1 7.3 8.1 7.7 8.1 7.4

Degree Utilization, x 0.05 158 007 073 038 0.67

Capacity (veh/h) 435 493 428 455 404 469

Control Delay (s) 103 2881 106 276 159 244

Approach Delay (s) 279.7 26.2 159 244

Approach LOS F D C C

Intersection Summary

Delay 146.0

Level of Service F

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15

Timing Plan: PM Peak Hour
PTSL

Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

204: Lewis Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 81 476 38 91 271 46 18 55 101 87 168 91

Future Volume (vph) 81 476 38 91 271 46 18 55 101 87 168 91

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 88 517 41 99 295 50 20 60 110 95 183 99

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 88 558 99 345 190 377

Volume Left (vph) 88 0 99 0 20 95

Volume Right (vph) 0 41 0 50 110 99

Hadj (s) 093 001 050 -007 -026 -0.04

Departure Headway (s) 8.9 8.0 8.6 8.0 8.3 7.6

Degree Utilization, x 022 124 024 077 044 080

Capacity (veh/h) 395 456 407 436 399 460

Control Delay (s) 132 1482 130 317 175 347

Approach Delay (s) 129.8 27.6 175 347

Approach LOS F D C D

Intersection Summary

Delay 67.9

Level of Service F

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

205: Winona Rd & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Sign Control Stop Stop Stop Stop

Traffic Volume (vph) 139 446 21 37 279 25 17 191 20 15 178 119

Future Volume (vph) 139 446 21 37 279 25 17 191 20 15 178 119

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 151 485 23 40 303 27 18 208 22 16 193 129

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total (vph) 151 508 40 330 248 338

Volume Left (vph) 151 0 40 0 18 16

Volume Right (vph) 0 23 0 27 22 129

Hadj (s) 050 -0.02 050 000 005 -0.21

Departure Headway (s) 8.5 8.0 8.7 8.2 8.3 7.7

Degree Utilization, x 03 112 010 076 057 072

Capacity (veh/h) 415 453 398 422 408 444

Control Delay (s) 149 1072 115 314 217 283

Approach Delay (s) 86.1 29.2 21.7 283

Approach LOS F D C D

Intersection Summary

Delay 51.1

Level of Service F

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15

Timing Plan: PM Peak Hour
PTSL

Synchro 9 Report
Page 7



HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

206: Fifty Rd & Barton St Future (2031) with TWLTL
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul 4‘ Ts

Traffic Volume (veh/h) 382 147 77 333 421 272

Future Volume (Veh/h) 382 147 77 333 421 272

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 415 160 84 362 458 296

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m) 238

pX, platoon unblocked

vC, conflicting volume 1137 607 755

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1137 607 755

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 0 68 90

cM capacity (veh/h) 202 496 864

Direction, Lane # EB1 EB2 NB1 SB1

Volume Total 415 160 446 754

Volume Left 415 0 84 0

Volume Right 0 160 0 296

cSH 202 496 864 1700

Volume to Capacity 205 032 010 0.44

Queue Length 95th (m) 239.7 105 2.4 0.0

Control Delay (s) 529.1 157 2.8 0.0

Lane LOS F C A

Approach Delay (s) 386.2 2.8 0.0

Approach LOS F

Intersection Summary

Average Delay 125.8

Intersection Capacity Utilization 91.7% ICU Level of Service

Analysis Period (min) 15

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

Barton Road EA, Hamilton

207: Fifty Rd & South Service Rd Future (2031) with TWLTL
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts b Ts LI 5 % 4 ul
Traffic Volume (vph) 824 156 153 27 92 166 138 559 53 93 528 631
Future Volume (vph) 824 156 153 27 92 166 138 559 53 93 528 631
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lane Util. Factor 097 1.00 100 1.00 100 095 100 100 1.00
Frt 100 093 100 090 100 099 100 100 085
Flt Protected 095 1.00 095 1.00 095 1.00 095 100 1.00
Satd. Flow (prot) 3404 1694 1825 1658 1372 3498 1644 1865 1420
FIt Permitted 095 1.00 056  1.00 013 1.00 024 100 1.00
Satd. Flow (perm) 3404 1694 1073 1658 194 3498 424 1865 1420
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 896 170 166 29 100 180 150 608 58 101 574 686
RTOR Reduction (vph) 0 36 0 0 66 0 0 7 0 0 0 465
Lane Group Flow (vph) 896 300 0 29 214 0 150 659 0 101 574 221
Heavy Vehicles (%) 4% 3% 7% 0% 6% 4%  33% 3% 3% 11% 3%  15%
Turn Type Prot NA Perm NA pm-+pt NA pm-+pt NA  Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 8 2 6 6
Actuated Green, G (s) 230 448 158 158 36.3 298 39.7 315 315
Effective Green, g (s) 230 448 158 158 36.3 298 39.7 315 315
Actuated g/C Ratio 024 046 016 0.6 037 030 041 032 032
Clearance Time () 6.0 6.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 800 775 173 267 150 1065 274 600 457
v/s Ratio Prot c0.26  0.18 c0.13 c0.07  0.19 c0.03 c0.31
v/s Ratio Perm 0.03 0.30 0.12 0.16
vlc Ratio 112 039 0.17  0.80 100 0.62 037 09 048
Uniform Delay, d1 374 175 353 395 215 291 193 325 26,6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 70.2 0.3 05 157 735 1.1 08 261 0.8
Delay (s) 1076  17.8 358 552 101.0  30.2 201 586 274
Level of Service F B D E F C C E C
Approach Delay (s) 83.1 53.3 43.2 40.0
Approach LOS F D D D
Intersection Summary
HCM 2000 Control Delay 56.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 97.8 Sum of lost time (S) 21.0
Intersection Capacity Utilization 92.3% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Unsignalized Intersection Capacity Analysis

Barton Road EA, Hamilton

208: Gordon Dean Ave/Sunnyhurst Ave & Barton St Future (2031) with TWLTL
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (veh/h) 9 830 235 27 544 1 136 0 18 7 0 9

Future Volume (Veh/h) 9 830 235 27 544 1 136 0 18 7 0 9

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 09 09 092 092 09 092 092 092

Hourly flow rate (vph) 10 902 255 29 591 1 148 0 20 8 0 10

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 592 1157 1708 1700 1030 1592 1826 592

vCl1, stage 1 conf vol 1050 1050 650 650

vC2, stage 2 conf vol 659 650 942 1177

vCu, unblocked vol 592 1157 1708 1700 1030 1592 1826 592

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S) 6.1 55 6.1 55

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 95 35 100 93 96 100 98

cM capacity (veh/h) 984 604 229 254 284 228 209 507

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SBl1

Volume Total 10 1157 29 592 168 18

Volume Left 10 0 29 0 148 8

Volume Right 0 255 0 1 20 10

cSH 984 1700 604 1700 235 329

Volume to Capacity 001 068 005 035 072 005

Queue Length 95th (m) 0.2 0.0 11 00 365 13

Control Delay (s) 8.7 00 113 0.0 514 166

Lane LOS A B F @

Approach Delay (s) 0.1 0.5 514  16.6

Approach LOS F ©

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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Queuing and Blocking Report
Future (2031) with TWLTL 07-17-2018

Intersection: 101: Fruitland Rd & Barton St

Movement EB EB EB WB WB WB NB NB SB SB
Directions Served L T TR L T TR L TR L TR
Maximum Queue (m) 374 3922 3876 262 429 472 323 748 524 703.6
Average Queue (m) 372 3666 3572 101 222 270 100 323 459 4240
95th Queue (m) 37.7 4342 4410 217 360 428 245 586 670 7117
Link Distance (m) 3758 3758 529 529 1070.2 1477.8
Upstream Blk Time (%) 78 26 0 0

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (m) 35.0 35.0 30.0 50.0

Storage Blk Time (%) 65 27 0 1 0 8 8 48
Queuing Penalty (veh) 142 110 0 0 0 3 52 114

Intersection: 102: Fifty Rd & Hwy 8

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (m) 139.0 745 291 2278
Average Queue (m) 644 346 127 2157
95th Queue (m) 1183 586 242 2483
Link Distance (m) 3120 899 656.0 2223
Upstream Blk Time (%) 0 29
Queuing Penalty (veh) 0 163
Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 201: Jones Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 201 227 227 209 923 970
Average Queue (m) 3.6 1.3 8.6 07 378 375
95th Queue (m) 12.4 99 191 101 8.4 971
Link Distance (m) 390.8 870.0 909.1 9129

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 0 0 0

Queuing Penalty (veh) 1 0 2 0

Barton Road EA, Hamilton SimTraffic Report

PTSL Page 1



Queuing and Blocking Report

Future (2031) with TWLTL 07-17-2018
Intersection: 202: Glover Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 273 3108 273 1071 304 434
Average Queue (m) 228 1345 143 398 161 213
95th Queue (m) 379 2937 309 777 262 354
Link Distance (m) 870.0 8315 10289 1251.4
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 1 69 0 22

Queuing Penalty (veh) 7 49 1 12

Intersection: 203: McNeilly Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 272 712 172 372 259 438
Average Queue (m) 75  39.0 50 189 146 204
95th Queue (m) 254 646 127 316 233 335
Link Distance (m) 8315 843.8 1020.7 973.8
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 35 0 2

Queuing Penalty (veh) 1 8 0 1

Intersection: 204: Lewis Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 273 534 264 386 353 499
Average Queue (m) 163 288 113 187 156 240
95th Queue (m) 306 470 211 324 269 390
Link Distance (m) 843.8 8445 968.6 858.5
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 11 0 2

Queuing Penalty (veh) 1 9 0 2

Barton Road EA, Hamilton SimTraffic Report

PTSL
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Queuing and Blocking Report
Future (2031) with TWLTL

07-17-2018

Intersection: 205: Winona Rd & Barton St

Movement EB EB WB WB NB SB

Directions Served L TR L TR LTR LTR

Maximum Queue (m) 273 1337 272 433 406 584

Average Queue (m) 165 432 77 219 210 243

95th Queue (m) 29.1 1439 198 361 332 426

Link Distance (m) 844.5 787.3 11108 1172.9

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 15 0 4

Queuing Penalty (veh) 2 20 0 1

Intersection: 206: Fifty Rd & Barton St

Movement EB EB NB SB B2

Directions Served L R LT TR T

Maximum Queue (m) 274 6945 466 3021 755

Average Queue (m) 271 4136 119 1838 147

95th Queue (m) 302 8141 347 4304 876

Link Distance (m) 7873 2223 3657 1745

Upstream Blk Time (%) 5 11 0

Queuing Penalty (veh) 25 75 1

Storage Bay Dist (m) 25.0

Storage Blk Time (%) 74 39

Queuing Penalty (veh) 109 149

Intersection: 207: Fifty Rd & South Service Rd

Movement EB EB EB WB WB NB NB NB SB SB SB
Directions Served L L TR L TR L T TR L T R
Maximum Queue (m) 101.0 1024 2044 316 799 523 796 668 1024 2712 1943
Average Queue (m) 96.4 1013 164.7 79 414 328 399 425 482 1592 736
95th Queue (m) 109.6 1064 2547 244 726 561 679 619 1169 3102 2604
Link Distance (m) 188.7 75.5 1745 1745

Upstream Blk Time (%) 25 1

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 100.0 100.0 50.0 50.0 100.0

Storage Blk Time (%) 4 26 7 0 7 4 2 0 32

Queuing Penalty (veh) 11 79 60 0 2 12 3 1 30

Barton Road EA, Hamilton
PTSL

SimTraffic Report
Page 3



Queuing and Blocking Report

Future (2031) with TWLTL 07-17-2018
Intersection: 208: Gordon Dean Ave/Sunnyhurst Ave & Barton St

Movement EB EB WB NB SB

Directions Served L TR L LTR LTR

Maximum Queue (m) 8.9 51 156 1032 18.0

Average Queue (m) 0.8 0.4 48  48.0 4.4

95th Queue (m) 4.9 31 127 1243 131

Link Distance (m) 401.8 196.6 184.6

Upstream Blk Time (%) 4

Queuing Penalty (veh) 0

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Zone Summary

Zone wide Queuing Penalty: 1260

Barton Road EA, Hamilton SimTraffic Report

PTSL
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HCM Signalized Intersection Capacity Analysis
101: Fruitland Rd & Barton St

Barton Road EA, Hamilton

Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI ul % 4 ul % 4 ul
Traffic Volume (vph) 297 303 68 41 580 247 206 526 49 238 214 371
Future Volume (vph) 297 303 68 41 580 247 206 526 49 238 214 371
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 6.0 45 6.0 6.0 45 6.3 6.3 45 6.3 6.3
Lane Util. Factor 100 095 100 09 100 100 100 100 100 100 1.00
Frpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 0.9
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 1.00 097 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1722 3279 1506 3174 1526 1614 1883 1541 1755 1779 1565
FIt Permitted 018 1.00 051 100 100 052 100 100 012 100 1.00
Satd. Flow (perm) 323 3279 816 3174 1526 889 1883 1541 215 1779 1565
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 323 329 74 45 630 268 224 572 53 259 233 403
RTOR Reduction (vph) 0 17 0 0 0 200 0 0 36 0 0 246
Lane Group Flow (vph) 323 386 0 45 630 68 224 572 17 259 233 157
Confl. Peds. (#/hr) 3 3 1 1
Heavy Vehicles (%) 6% %  11%  21%  15% %  13% 2% 6% 4% 8% 3%
Turn Type pm-+pt NA pm-+pt NA  Perm pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Actuated Green, G () 455 370 299 259 259 470 346 346 464 343 343
Effective Green, g (s) 455 370 299 259 259 470 346 346 464 343 343
Actuated g/C Ratio 042 034 027 024 024 043 032 032 043 031 031
Clearance Time (S) 45 6.0 45 6.0 6.0 45 6.3 6.3 45 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0
Lane Grp Cap (vph) 328 1113 249 754 362 465 597 489 262 559 492
v/s Ratio Prot c0.14 012 001 020 005 030 c0.11  0.13
v/s Ratio Perm c0.27 0.04 004 015 0.01 c0.31 0.10
v/c Ratio 098 035 018 084 019 048 09 003 099 042 032
Uniform Delay, d1 252 2710 296 395 332 206 365 257 296 295 285
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 45.2 0.2 04 8.0 0.3 08 26.6 00 519 0.7 0.5
Delay (s) 704 271 299 475 334 214 631 257 815 301 290
Level of Service E © © D © © E C F © C
Approach Delay (s) 46.4 42.7 49.8 445
Approach LOS D D D D
Intersection Summary
HCM 2000 Control Delay 45.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 109.0 Sum of lost time (S) 21.3
Intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

102: Fifty Rd & Hwy 8 Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Traffic Volume (vph) 131 159 9 9 239 183 34 185 39 109 61 170

Future Volume (vph) 131 159 9 9 239 183 34 185 39 109 61 170

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

Total Lost time (s) 5.8 5.8 5.8 5.8 5.7 5.7 5.7 5.7

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

Frt 100 099 100 093 1.00 097 1.00 0.89

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1706 1816 1825 1706 1755 1778 1521 1591

FIt Permitted 042 1.00 0.64  1.00 0.60 1.00 0.61  1.00

Satd. Flow (perm) 757 1816 1233 1706 1115 1778 973 1591

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 142 173 10 10 260 199 37 201 42 118 66 185

RTOR Reduction (vph) 0 4 0 0 51 0 0 13 0 0 127 0

Lane Group Flow (vph) 142 179 0 10 408 0 37 230 0 118 124 0

Heavy Vehicles (%) 7% 3%  38% 0% 4% 7% 4% 3% 16%  20% 0% 10%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 150 15.0 150 15.0 122 122 122 122

Effective Green, g (s) 150 15.0 150 15.0 122 122 122 122

Actuated g/C Ratio 039 039 039 039 032 032 032 032

Clearance Time () 5.8 5.8 5.8 5.8 5.7 5.7 5.7 5.7

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 293 703 477 661 351 560 306 501

v/s Ratio Prot 0.10 c0.24 c0.13 0.08

v/s Ratio Perm 0.19 0.01 0.03 0.12

vlc Ratio 048 0.26 002 0.62 011 041 039 025

Uniform Delay, d1 8.9 8.1 7.3 9.5 94 104 10.3 9.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.2 0.0 17 0.1 0.5 0.8 0.3

Delay (s) 10.2 8.2 73 113 95 109 111 101

Level of Service B A A B A B B B

Approach Delay (s) 9.1 11.2 10.7 10.4

Approach LOS A B B B

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 38.7 Sum of lost time (S) 11.5

Intersection Capacity Utilization 73.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report
PTSL Page 2



HCM Signalized Intersection Capacity Analysis

201: Jones Rd & Barton St

Barton Road EA, Hamilton
Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts s s
Traffic Volume (vph) 25 391 55 59 494 48 100 50 82 34 49 38
Future Volume (vph) 25 391 55 59 494 48 100 50 82 34 49 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 100 1.00 1.00 1.00
Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99
Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00
Frt 100 0098 100 099 0.95 0.96
Flt Protected 095 1.00 095 1.00 0.98 0.99
Satd. Flow (prot) 1459 1667 1703 1696 1667 1555
FIt Permitted 031 1.00 041  1.00 0.80 0.86
Satd. Flow (perm) 483 1667 743 1696 1361 1361
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 27 425 60 64 537 52 109 54 89 37 53 41
RTOR Reduction (vph) 0 9 0 0 6 0 0 35 0 0 30 0
Lane Group Flow (vph) 27 476 0 64 583 0 0 217 0 0 101 0
Confl. Peds. (#/hr) 2 3 3 2 2 2 2 2
Heavy Vehicles (%) 25%  13%  11% % 1% 1% 7% 8% 5% %  11%  30%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G () 20.7 207 20.7 207 12.6 12.6
Effective Green, g (s) 20.7 207 20.7 207 12.6 12.6
Actuated g/C Ratio 046 046 046 046 0.28 0.28
Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 761 339 774 378 378
v/s Ratio Prot 0.29 c0.34
v/s Ratio Perm 0.06 0.09 c0.16 0.07
v/c Ratio 012 0.63 019 075 0.57 0.27
Uniform Delay, d1 7.1 94 73 102 14.0 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.6 0.3 4.2 2.1 0.4
Delay (s) 73 110 76 144 16.1 13.1
Level of Service A B A B B B
Approach Delay (s) 10.8 13.7 16.1 13.1
Approach LOS B B B B
Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 45.3 Sum of lost time (S) 12.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

202: Glover Rd & Barton St

Barton Road EA, Hamilton
Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts s s
Traffic Volume (vph) 92 318 56 56 475 68 46 53 37 25 36 95
Future Volume (vph) 92 318 56 56 475 68 46 53 37 25 36 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 100 1.00 1.00 1.00
Frt 100 0098 100 098 0.96 0.92
Flt Protected 095 1.00 095 1.00 0.98 0.99
Satd. Flow (prot) 1659 1749 1825 1666 1756 1511
FIt Permitted 034 1.00 052 1.00 0.83 0.91
Satd. Flow (perm) 602 1749 996 1666 1488 1389
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 100 346 61 61 516 74 50 58 40 27 39 103
RTOR Reduction (vph) 0 11 0 0 9 0 0 25 0 0 80 0
Lane Group Flow (vph) 100 396 0 61 581 0 0 123 0 0 89 0
Heavy Vehicles (%) 10% 8% 4% 0% 12% 21% 5% 5% 0%  24% 4%  18%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 195 195 195 195 9.1 9.1
Effective Green, g (s) 195 195 195 195 9.1 9.1
Actuated g/C Ratio 048 048 048 048 0.22 0.22
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 289 840 478 800 333 31
v/s Ratio Prot 0.23 c0.35
v/s Ratio Perm 0.17 0.06 c0.08 0.06
vlc Ratio 035 047 013 0.73 0.37 0.29
Uniform Delay, d1 6.6 7.1 5.8 84 13.3 13.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.4 0.1 3.3 0.7 0.5
Delay (s) 7.3 7.5 6.0 117 14.0 13.6
Level of Service A A A B B B
Approach Delay (s) 7.5 11.2 14.0 13.6
Approach LOS A B B B
Intersection Summary
HCM 2000 Control Delay 10.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 40.6 Sum of lost time (S) 12.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis

203: McNeilly Rd & Barton St

Barton Road EA, Hamilton
Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts s s
Traffic Volume (vph) 34 288 26 26 484 22 124 213 21 8 37 36
Future Volume (vph) 34 288 26 26 484 22 124 213 21 8 37 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 100 1.00 1.00 1.00
Frt 100 099 100 099 0.99 0.94
Flt Protected 095 1.00 095 1.00 0.98 0.99
Satd. Flow (prot) 1755 1728 1644 1773 1826 1772
FIt Permitted 030 1.00 054  1.00 0.85 0.94
Satd. Flow (perm) 559 1728 927 1773 1579 1683
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 37 313 28 28 526 24 135 232 23 9 40 39
RTOR Reduction (vph) 0 5 0 0 3 0 0 4 0 0 25 0
Lane Group Flow (vph) 37 336 0 28 547 0 0 386 0 0 63 0
Heavy Vehicles (%) 4%  10% 8%  11% 8% 0% 2% 1% 22% 14% 0% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 195 195 195 195 16.7 16.7
Effective Green, g (s) 195 195 195 195 16.7 16.7
Actuated g/C Ratio 040 040 040 040 0.35 0.35
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 226 699 375 717 547 583
v/s Ratio Prot 0.19 c0.31
v/s Ratio Perm 0.07 0.03 c0.24 0.04
vlc Ratio 016 048 0.07 0.76 0.71 0.11
Uniform Delay, d1 92 106 88 124 13.6 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 0.1 4.8 4.1 0.1
Delay (s) 95 111 89 172 17.8 10.8
Level of Service A B A B B B
Approach Delay (s) 11.0 16.8 17.8 10.8
Approach LOS B B B B
Intersection Summary
HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 48.2 Sum of lost time (S) 12.0
Intersection Capacity Utilization 64.3% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

204: Lewis Rd & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (vph) 93 231 78 129 286 87 60 142 105 18 73 47

Future Volume (vph) 93 231 78 129 286 87 60 142 105 18 73 47

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frpb, ped/bikes 100 0.99 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 096 100 096 0.95 0.95

Flt Protected 095 1.00 095 1.00 0.99 0.99

Satd. Flow (prot) 1601 1561 1688 1754 1709 1576

FIt Permitted 048  1.00 056  1.00 0.90 0.91

Satd. Flow (perm) 813 1561 992 1754 1545 1450

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 101 251 85 140 31 95 65 154 114 20 79 51

RTOR Reduction (vph) 0 25 0 0 23 0 0 41 0 0 34 0

Lane Group Flow (vph) 101 31 0 140 383 0 0 292 0 0 116 0

Confl. Peds. (#/hr) 2 2 3 2 2 3

Heavy Vehicles (%) 14%  21% 8% 8% 5% 8% 5% 2%  10%  33% 0%  30%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 134 134 134 134 12.2 12.2

Effective Green, g (s) 134 134 134 134 12.2 12.2

Actuated g/C Ratio 036 0.36 036 0.36 0.32 0.32

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 289 556 353 625 501 470

v/s Ratio Prot 0.20 c0.22

v/s Ratio Perm 0.12 0.14 c0.19 0.08

v/c Ratio 035 056 040 061 0.58 0.25

Uniform Delay, d1 8.9 9.7 91 100 10.6 9.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.2 0.7 1.8 1.7 0.3

Delay (s) 96 110 98 118 12.3 9.6

Level of Service A B A B B A

Approach Delay (s) 10.6 11.3 12.3 9.6

Approach LOS B B B A

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 37.6 Sum of lost time (S) 12.0

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report
PTSL Page 6



HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

205: Winona Rd & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (vph) 100 383 23 60 257 17 15 127 50 32 128 116

Future Volume (vph) 100 383 23 60 257 17 15 127 50 32 128 116

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 099 100 099 0.96 0.94

Flt Protected 095 1.00 095 1.00 1.00 0.99

Satd. Flow (prot) 1580 1814 1755 1737 1690 1651

FIt Permitted 058  1.00 045 1.00 0.95 0.93

Satd. Flow (perm) 962 1814 826 1737 1616 1550

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 109 416 25 65 279 18 16 138 54 35 139 126

RTOR Reduction (vph) 0 4 0 0 4 0 0 24 0 0 49 0

Lane Group Flow (vph) 109 437 0 65 293 0 0 184 0 0 251 0

Confl. Peds. (#/hr) 6 6 6 6

Heavy Vehicles (%) 15% 5% 5% 4%  10% 0% 17%  10% 5% 8% 6%  10%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 154 154 154 154 12.1 12.1

Effective Green, g (s) 154 154 154 154 12.1 12.1

Actuated g/C Ratio 039 039 039 039 0.31 0.31

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 375 707 322 677 495 474

v/s Ratio Prot c0.24 0.17

v/s Ratio Perm 0.11 0.08 0.11 c0.16

v/c Ratio 029 0.62 020 043 0.37 0.53

Uniform Delay, d1 8.3 9.7 8.0 8.8 10.7 11.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.6 0.3 0.4 0.5 1.1

Delay (s) 87 113 8.3 9.3 11.2 12,5

Level of Service A B A A B B

Approach Delay (s) 10.8 9.1 11.2 12.5

Approach LOS B A B B

Intersection Summary

HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 39.5 Sum of lost time (S) 12.0

Intersection Capacity Utilization 64.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
206: Fifty Rd & Barton St

Barton Road EA, Hamilton
Future (2031) with Improvements

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul 4‘ 4 ul
Traffic Volume (vph) 349 46 80 414 231 196
Future Volume (vph) 349 46 80 414 231 196
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 100 100 1.00
Frt 100 085 100 100 085
Flt Protected 095 1.00 099 100 1.00
Satd. Flow (prot) 1722 1286 1829 1779 1541
FIt Permitted 095 1.00 090 100 1.00
Satd. Flow (perm) 1722 1286 1656 1779 1541
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 379 50 87 450 251 213
RTOR Reduction (vph) 0 34 0 0 0 120
Lane Group Flow (vph) 379 16 0 537 251 93
Heavy Vehicles (%) 6% 27% 0% 5% 8% 6%
Turn Type Prot Perm Perm NA NA  Perm
Protected Phases 4 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 150 150 211 211 211
Effective Green, g (s) 150 150 211 211 211
Actuated g/C Ratio 031 031 044 044 044
Clearance Time () 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 537 401 726 780 675
v/s Ratio Prot c0.22 0.14
v/s Ratio Perm 0.01 c0.32 0.06
vlc Ratio 071  0.04 074 032 014
Uniform Delay, d1 146 115 11.2 8.8 8.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.0 4.0 0.2 0.1
Delay (s) 188  11.6 15.2 9.1 8.2
Level of Service B B B A A
Approach Delay (s) 18.0 15.2 8.7
Approach LOS B B A
Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 48.1 Sum of lost time (S) 12.0
Intersection Capacity Utilization 72.7% ICU Level of Service ©
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour

PTSL

Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

207: Fifty Rd & South Service Rd

Barton Road EA, Hamilton

Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts b 4 ul LI 5 LI ul
Traffic Volume (vph) 382 67 84 15 153 57 115 613 31 114 373 692
Future Volume (vph) 382 67 84 15 153 57 115 613 31 114 373 692
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Lane Util. Factor 097 1.00 100 100 100 100 095 100 095 1.00
Frt 100 092 100 100 085 100 0.99 100 100 085
Flt Protected 095 1.00 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 2926 1517 1825 1746 1384 1825 3350 1674 3349 1526
FIt Permitted 095 1.00 065 100 100 051 1.00 022 100 1.00
Satd. Flow (perm) 2926 1517 1255 1746 1384 981 3350 396 3349 1526
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 415 73 91 16 166 62 125 666 34 124 405 752
RTOR Reduction (vph) 0 35 0 0 0 52 0 4 0 0 0 485
Lane Group Flow (vph) 415 129 0 16 166 10 125 696 0 124 405 267
Heavy Vehicles (%) 21%  15%  17% 0% 10% 18% 0% %  31% 9% 9% 7%
Turn Type Prot NA Perm NA  Perm pm+pt NA pm-+pt NA  Perm
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 175 373 138 138 138 327 2538 363 276 276
Effective Green, g (s) 175 373 138 138 138 327 258 363 276 276
Actuated g/C Ratio 020 043 016 016 016 038 0.30 042 032 032
Clearance Time () 6.0 6.0 6.0 6.0 6.0 3.0 6.0 3.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 589 651 199 277 220 436 995 293 1064 485
v/s Ratio Prot c0.14  0.09 c0.10 0.02 c0.21 c0.04 012
v/s Ratio Perm 0.01 001 0.09 0.13 0.18
vlc Ratio 0.70 0.20 008 060 004 029 0.70 042 038 055
Uniform Delay, d1 322 154 311 339 309 181 271 168 23.0 245
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.2 0.2 35 0.1 0.4 2.2 1.0 0.2 14
Delay (s) 36.1 156 313 374 310 185 292 178 232 258
Level of Service D B C D C B C B C C
Approach Delay (s) 30.3 354 27.6 24.2
Approach LOS C D C C
Intersection Summary
HCM 2000 Control Delay 27.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 86.8 Sum of lost time (S) 21.0
Intersection Capacity Utilization 70.6% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: AM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

208: Gordon Dean Ave/Sunnyhurst Ave & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % 4 ul b Ts s s

Traffic Volume (vph) 8 481 68 9 677 15 226 0 28 7 0 8

Future Volume (vph) 8 481 68 9 677 15 226 0 28 7 0 8

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 100 1.00 100 1.00 1.00 1.00

Frt 100 100 08 100 1.00 0.99 0.93

Flt Protected 095 1.00 1.00 095 1.00 0.96 0.98

Satd. Flow (prot) 1789 1883 1601 1789 1877 1777 1709

Flt Permitted 019 1.00 1.00 038 1.00 0.74 0.82

Satd. Flow (perm) 355 1883 1601 724 1877 1368 1434

Peak-hour factor, PHF 092 092 092 092 09 09 092 092 09 092 092 092

Adj. Flow (vph) 9 523 74 10 736 16 246 0 30 8 0 9

RTOR Reduction (vph) 0 0 38 0 1 0 0 40 0 0 12 0

Lane Group Flow (vph) 9 523 36 10 751 0 0 236 0 0 5 0

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 244 244 244 244 244 135 135

Effective Green, g (s) 244 244 244 244 244 135 135

Actuated g/C Ratio 049 049 049 049 049 0.27 0.27

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 173 920 782 354 917 370 387

v/s Ratio Prot 0.28 c0.40

v/s Ratio Perm 0.03 002 001 c0.17 0.00

v/c Ratio 005 057 005 003 082 0.64 0.01

Uniform Delay, d1 6.7 9.0 6.7 66 109 16.0 13.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.8 0.0 0.0 5.8 3.6 0.0

Delay (s) 6.8 9.8 6.7 66 16.6 19.6 13.3

Level of Service A A A A B B B

Approach Delay (s) 9.4 16.5 19.6 13.3

Approach LOS A B B B

Intersection Summary

HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 49.9 Sum of lost time (S) 12.0

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: AM Peak Hour Synchro 9 Report
PTSL Page 10



Queuing and Blocking Report

Future (2031) with Improvements

Barton Road EA, Hamilton
Future (2031) with Improvements

Intersection: 101: Fruitland Rd & Barton St

Movement EB EB EB WB WB WB WB B35 B35 NB NB NB
Directions Served L T TR L T T R T T L T R
Maximum Queue (m) 724 1503 1281 373 922 943 542 305 372 625 4183 525
Average Queue (m) 572 628 437 121 648 680 443 3.1 59 524 2882 205
95th Queue (m) 845 1506 1216 332 955 1010 644 189 274 793 5207 572
Link Distance (m) 3721 3721 753 753 406.2  406.2 1070.3
Upstream Blk Time (%) 7 11

Queuing Penalty (veh) 31 51

Storage Bay Dist (m) 70.0 35.0 50.0 60.0 50.0
Storage Blk Time (%) 22 7 0 38 20 4 5 52 0
Queuing Penalty (veh) 33 20 0 16 50 12 28 133 3
Intersection: 101: Fruitland Rd & Barton St

Movement SB SB SB

Directions Served L T R

Maximum Queue (m) 719 1786  96.7

Average Queue (m) 490 605 405

95th Queue (m) 782 1738 849

Link Distance (m) 1474.6

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 70.0 100.0

Storage Blk Time (%) 10 2 0

Queuing Penalty (veh) 57 12 1

Intersection: 102: Fifty Rd & Hwy 8

Movement EB EB WB WB NB NB SB SB

Directions Served L TR L TR L TR L TR

Maximum Queue (m) 498 338 80 751 17.0 438 444 412

Average Queue (m) 18.7 143 1.1 318 45 174 167 172

95th Queue (m) 385 270 53 565 124 337 334 345

Link Distance (m) 309.4 87.4 653.4 219.9

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (m) 100.0 100.0 50.0 50.0

Storage Blk Time (%) 0 0 0 0

Queuing Penalty (veh) 0 0 1 0

AM Peak Hour SimTraffic Report

PTSL

Page 1



Queuing and Blocking Report

Future (2031) with Improvements

Barton Road EA, Hamilton
Future (2031) with Improvements

Intersection: 201: Jones Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 236 790 452 726 507  36.7
Average Queue (m) 66 356 119 399 249 162
95th Queue (m) 186 662 297 655 431 297
Link Distance (m) 360.4 870.0 909.1 9129
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 50.0 50.0

Storage Blk Time (%) 3 0 3

Queuing Penalty (veh) 1 0 2

Intersection: 202: Glover Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 421 640 319 8.5 391 453
Average Queue (m) 151 257 87 391 170 203
95th Queue (m) 309 486 206 695 305 367
Link Distance (m) 870.0 8315 10289 1251.4
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 50.0 50.0

Storage Blk Time (%) 0 0 0 2

Queuing Penalty (veh) 0 0 0 1

Intersection: 203: McNeilly Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 332 677 294 644 600 256
Average Queue (m) 74 268 49 372 306 101
95th Queue (m) 207 526 182 598 504 208
Link Distance (m) 8315 843.8 1020.7 973.8
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 50.0 50.0

Storage Blk Time (%) 0 1 0 2

Queuing Penalty (veh) 0 0 0 0

AM Peak Hour
PTSL

SimTraffic Report
Page 2



Queuing and Blocking Report
Future (2031) with Improvements

Barton Road EA, Hamilton
Future (2031) with Improvements

Intersection: 204: Lewis Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 440 1380 469 633 481 407
Average Queue (m) 157 296 201 294 259 167
95th Queue (m) 320 837 389 529 416 325
Link Distance (m) 843.8 8445 968.6 858.5
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 50.0 50.0

Storage Blk Time (%) 0 1 0 1

Queuing Penalty (veh) 0 1 1 1

Intersection: 205: Winona Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 456 635 241 521 470 59.7
Average Queue (m) 164 304 91 246 220 278
95th Queue (m) 344 513 207 443 405 480
Link Distance (m) 844.5 781.8 11108 1172.9
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 50.0 50.0

Storage Blk Time (%) 0 1 0

Queuing Penalty (veh) 0 1 0

Intersection: 206: Fifty Rd & Barton St

Movement EB EB NB SB SB
Directions Served L R LT T R
Maximum Queue (m) 521 593 923 458 328
Average Queue (m) 342 105 417 196 143

95th Queue (m) 536 387 706 382 257

Link Distance (m) 781.8 2199 376.8

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 50.0 100.0

Storage Blk Time (%) 2 0

Queuing Penalty (veh) 1 1

AM Peak Hour
PTSL

SimTraffic Report
Page 3



Queuing and Blocking Report

Future (2031) with Improvements

Barton Road EA, Hamilton
Future (2031) with Improvements

Intersection: 207: Fifty Rd & South Service Rd

Movement EB EB EB WB WB WB NB NB NB SB SB SB
Directions Served L L TR L T R L T TR L T T
Maximum Queue (m) 810 84 578 152 745 523 485 786 813 524 793 621
Average Queue (m) 365 517 178 45 327 130 190 413 456 209 373 223
95th Queue (m) 715 800 430 132 599 363 400 654 690 435 625 511
Link Distance (m) 329.0 754 163.4 163.4

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (m) 100.0 100.0 50.0 50.0 50.0 50.0

Storage Blk Time (%) 0 0 0 2 0 0 3 0 2

Queuing Penalty (veh) 0 0 0 1 0 0 4 1 3
Intersection: 208: Gordon Dean Ave/Sunnyhurst Ave & Barton St

Movement EB EB EB WB WB NB SB

Directions Served L T R L TR LTR LTR

Maximum Queue (m) 152 695 213 117 963 515 9.4

Average Queue (m) 21 286 6.4 12 481 2438 17

95th Queue (m) 9.0 539 151 6.8 838 441 7.1

Link Distance (m) 406.2  406.2 3604 3328 3424

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 15.0 15.0

Storage Blk Time (%) 0 14 0 25

Queuing Penalty (veh) 0 1 0 2

Zone Summary

Zone wide Queuing Penalty: 470

AM Peak Hour SimTraffic Report

PTSL

Page 4



HCM Signalized Intersection Capacity Analysis
101: Fruitland Rd & Barton St

Barton Road EA, Hamilton

Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI ul % 4 ul % 4 ul
Traffic Volume (vph) 414 437 70 52 344 166 42 265 34 241 454 227
Future Volume (vph) 414 437 70 52 344 166 42 265 34 241 454 227
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 6.0 6.0 6.0 6.0 6.3 6.3 6.3 45 6.3 6.3
Lane Util. Factor 100 095 100 09 100 100 100 100 100 100 1.00
Frpb, ped/bikes 100 1.00 100 100 098 100 100 100 100 100 1.00
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 100 100 1.00
Frt 100 0098 100 100 08 100 100 08 100 100 085
Flt Protected 095 1.00 095 100 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1788 3458 1772 3579 1534 1825 1830 1498 1789 1902 1570
FIt Permitted 042 1.00 045 100 100 044 100 100 036 100 1.00
Satd. Flow (perm) 787 3458 832 3579 1534 848 1830 1498 673 1902 1570
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 450 475 76 57 374 180 46 288 37 262 493 247
RTOR Reduction (vph) 0 14 0 0 0 131 0 0 28 0 0 154
Lane Group Flow (vph) 450 537 0 57 374 49 46 288 9 262 493 93
Confl. Peds. (#/hr) 2 2
Heavy Vehicles (%) 2% 2%  12% 3% 2% 4% 0% 5% 9% 2% 1% 4%
Turn Type pm-+pt NA Perm NA Perm Perm NA  Perm pm+pt NA  Perm
Protected Phases 7 4 8 2 1 6
Permitted Phases 4 8 8 2 2 6 6
Actuated Green, G () 341 341 201 201 201 184 184 184 280 280 280
Effective Green, g (s) 341 341 201 201 201 184 184 184 280 280 280
Actuated g/C Ratio 046 046 027 027 027 025 025 025 038 038 038
Clearance Time (S) 45 6.0 6.0 6.0 6.0 6.3 6.3 6.3 45 6.3 6.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 488 1584 224 966 414 209 452 370 329 715 590
v/s Ratio Prot c0.12  0.16 0.10 0.16 0.05 ¢0.26
v/s Ratio Perm c0.30 0.07 0.03 0.05 0.01 c0.24 0.06
v/c Ratio 092 034 025 039 012 022 064 002 080 069 0.16
Uniform Delay, d1 169 129 213 221 205 223 250 212 205 195 154
Progression Factor 100 1.00 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 23.0 0.1 0.6 0.3 0.1 0.5 2.9 00 125 2.8 0.1
Delay (s) 399 131 219 224 206 228 280 212 331 223 155
Level of Service D B © © © © © C C C B
Approach Delay (s) 25.1 21.8 26.7 234
Approach LOS © © © ©
Intersection Summary
HCM 2000 Control Delay 24.1 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 74.4 Sum of lost time (S) 21.3
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: PM Peak Hour Synchro 9 Report

PTSL
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HCM Signalized Intersection Capacity Analysis
102: Fifty Rd & Hwy 8

Barton Road EA, Hamilton
Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts % Ts
Traffic Volume (vph) 155 350 43 38 237 201 11 100 21 262 187 137
Future Volume (vph) 155 350 43 38 237 201 11 100 21 262 187 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.8 5.8 5.8 5.8 5.7 5.7 5.7 5.7
Lane Util. Factor 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 0098 100 093 1.00 097 100 094
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1807 1850 1615 1741 1825 1852 1722 1757
FIt Permitted 036  1.00 042 1.00 049 1.00 0.67  1.00
Satd. Flow (perm) 688 1850 707 1741 938 1852 1219 1757
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 168 380 47 41 258 218 12 109 23 285 203 149
RTOR Reduction (vph) 0 5 0 0 37 0 0 9 0 0 31 0
Lane Group Flow (vph) 168 422 0 41 439 0 12 123 0 285 321 0
Heavy Vehicles (%) 1% 2% 3%  13% 0% 6% 0% 0% 6% 6% 2% 3%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 213 213 213 213 202 202 202 202
Effective Green, g (s) 213 213 213 213 202 202 202 202
Actuated g/C Ratio 040 040 040 040 038 038 038 038
Clearance Time () 5.8 5.8 5.8 5.8 5.7 5.7 5.7 5.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 276 743 284 699 357 705 464 669
v/s Ratio Prot 0.23 c0.25 0.07 0.18
v/s Ratio Perm 0.24 0.06 0.01 c0.23
vlc Ratio 0.61 057 014 0.63 003 0.17 0.61 048
Uniform Delay, d1 126 123 101 127 103 109 133 124
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 1.0 0.2 1.8 0.0 0.1 2.4 0.5
Delay (s) 16.3 133 103 145 103 11.0 157  13.0
Level of Service B B B B B B B B
Approach Delay (s) 14.1 14.1 10.9 14.2
Approach LOS B B B B
Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 53.0 Sum of lost time (S) 11.5
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: PM Peak Hour Synchro 9 Report

PTSL Page 2



HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

201: Jones Rd & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (vph) 38 761 113 69 476 46 73 22 62 46 39 76

Future Volume (vph) 38 761 113 69 476 46 73 22 62 46 39 76

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 0098 100 099 0.95 0.94

Flt Protected 095 1.00 095 1.00 0.98 0.99

Satd. Flow (prot) 1560 1750 1659 1695 1599 1662

FIt Permitted 039 1.00 015 1.00 0.78 0.86

Satd. Flow (perm) 647 1750 260 1695 1277 1454

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 41 827 123 75 517 50 79 24 67 50 42 83

RTOR Reduction (vph) 0 6 0 0 4 0 0 35 0 0 49 0

Lane Group Flow (vph) 41 944 0 75 563 0 0 135 0 0 126 0

Confl. Peds. (#/hr) 3 3

Heavy Vehicles (%) 17% %  12%  10% 10% 31%  14% 6% 7% 3% 0%  12%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 39.0 390 39.0 390 11.8 11.8

Effective Green, g (s) 39.0 390 39.0 390 11.8 11.8

Actuated g/C Ratio 062 0.62 062 0.62 0.19 0.19

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 401 1086 161 1052 239 273

v/s Ratio Prot c0.54 0.33

v/s Ratio Perm 0.06 0.29 c0.11 0.09

v/c Ratio 010 0.7 047 054 0.57 0.46

Uniform Delay, d1 4.8 9.8 6.3 6.8 23.2 22.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 7.6 2.1 0.5 3.0 1.2

Delay (s) 49 174 85 7.3 26.2 23.9

Level of Service A B A A © ©

Approach Delay (s) 16.9 7.4 26.2 23.9

Approach LOS B A © ©

Intersection Summary

HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 62.8 Sum of lost time (S) 12.0

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report
PTSL Page 3



HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

202: Glover Rd & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (vph) 71 697 55 57 418 84 66 32 50 69 64 92

Future Volume (vph) 71 697 55 57 418 84 66 32 50 69 64 92

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 099 1.00 097 0.95 0.94

Flt Protected 095 1.00 095 1.00 0.98 0.98

Satd. Flow (prot) 1528 1751 1706 1635 1624 1635

FIt Permitted 039 1.00 019 1.00 0.74 0.86

Satd. Flow (perm) 621 1751 333 1635 1221 1432

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 77 758 60 62 454 91 72 35 54 75 70 100

RTOR Reduction (vph) 0 4 0 0 10 0 0 26 0 0 35 0

Lane Group Flow (vph) 77 814 0 62 535 0 0 135 0 0 210 0

Confl. Peds. (#/hr) 6 6 2 2

Heavy Vehicles (%) 19% 9% 2% % 13%  19%  12% 4%  10%  11% 2%  13%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 326 326 326 326 14.0 14.0

Effective Green, g (s) 326 326 326 326 14.0 14.0

Actuated g/C Ratio 056 0.6 056 0.6 0.24 0.24

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 345 974 185 909 291 342

v/s Ratio Prot c0.46 0.33

v/s Ratio Perm 0.12 0.19 0.11 c0.15

v/c Ratio 022 084 034 059 0.46 0.61

Uniform Delay, d1 6.6 10.8 7.1 8.6 19.1 19.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 6.3 1.1 1.0 1.2 3.3

Delay (s) 69 171 8.2 9.6 20.3 23.1

Level of Service A B A A © ©

Approach Delay (s) 16.2 9.4 20.3 23.1

Approach LOS B A © ©

Intersection Summary

HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 58.6 Sum of lost time (S) 12.0

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

203: McNeilly Rd & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (vph) 22 599 112 29 305 11 52 71 30 23 232 46

Future Volume (vph) 22 599 112 29 305 11 52 71 30 23 232 46

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 0098 100 099 0.97 0.98

Flt Protected 095 1.00 095 1.00 0.98 1.00

Satd. Flow (prot) 1704 1830 1825 1839 1744 1810

FIt Permitted 055  1.00 018 1.00 0.75 0.96

Satd. Flow (perm) 978 1830 347 1839 1322 1752

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 24 651 122 32 332 12 57 77 33 25 252 50

RTOR Reduction (vph) 0 10 0 0 2 0 0 13 0 0 9 0

Lane Group Flow (vph) 24 763 0 32 342 0 0 154 0 0 318 0

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 7% 2% 5% 0% 4% 0% 5% 8% 0% 0% 4% 3%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 282 282 282 282 15.3 15.3

Effective Green, g (s) 282 282 282 282 15.3 15.3

Actuated g/C Ratio 051 051 051 051 0.28 0.28

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 496 929 176 934 364 482

v/s Ratio Prot c0.42 0.19

v/s Ratio Perm 0.02 0.09 0.12 c0.18

v/c Ratio 005 0.82 018 037 0.42 0.66

Uniform Delay, d1 6.9 115 7.4 8.2 16.5 17.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 5.9 0.5 0.2 0.8 3.2

Delay (s) 69 174 7.9 85 17.3 21.0

Level of Service A B A A B ©

Approach Delay (s) 17.1 8.4 17.3 21.0

Approach LOS B A B ©

Intersection Summary

HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 55.5 Sum of lost time (S) 12.0

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report
PTSL Page 5



HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

204: Lewis Rd & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (vph) 81 476 38 91 271 46 18 55 101 87 168 91

Future Volume (vph) 81 476 38 91 271 46 18 55 101 87 168 91

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 099 100 098 0.92 0.96

Flt Protected 095 1.00 095 1.00 0.99 0.99

Satd. Flow (prot) 1460 1832 1825 1848 1694 1754

FIt Permitted 053 1.00 030 1.00 0.93 0.86

Satd. Flow (perm) 822 1832 568 1848 1589 1530

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 88 517 41 99 295 50 20 60 110 95 183 99

RTOR Reduction (vph) 0 5 0 0 10 0 0 72 0 0 24 0

Lane Group Flow (vph) 88 553 0 99 335 0 0 118 0 0 353 0

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 25% 4% 0% 0% 2% 0% 0% 9% 2% 0% 4% 7%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 188 188 188 188 16.0 16.0

Effective Green, g (s) 188 188 188 188 16.0 16.0

Actuated g/C Ratio 040 040 040 040 0.34 0.34

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 330 735 228 742 543 523

v/s Ratio Prot c0.30 0.18

v/s Ratio Perm 0.11 0.17 0.07 c0.23

v/c Ratio 027 075 043 045 0.22 0.68

Uniform Delay, d1 94 120 101 102 10.9 13.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 4.4 1.3 0.4 0.2 3.4

Delay (s) 98 164 115 107 111 16.6

Level of Service A B B B B B

Approach Delay (s) 155 10.8 11.1 16.6

Approach LOS B B B B

Intersection Summary

HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 46.8 Sum of lost time (S) 12.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

205: Winona Rd & Barton St Future (2031) with Improvements
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Traffic Volume (vph) 139 446 21 37 279 25 17 191 20 15 178 119

Future Volume (vph) 139 446 21 37 279 25 17 191 20 15 178 119

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

Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 099 100 099 0.99 0.95

Flt Protected 095 1.00 095 1.00 1.00 1.00

Satd. Flow (prot) 1825 1888 1823 1835 1797 1789

FIt Permitted 056  1.00 037 1.00 0.95 0.97

Satd. Flow (perm) 1079 1888 716 1835 1722 1746

Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092

Adj. Flow (vph) 151 485 23 40 303 27 18 208 22 16 193 129

RTOR Reduction (vph) 0 3 0 0 5 0 0 6 0 0 40 0

Lane Group Flow (vph) 151 505 0 40 325 0 0 242 0 0 298 0

Confl. Peds. (#/hr) 2 2 1 1 1 1

Heavy Vehicles (%) 0% 1% 0% 0% 3% 8% 0% 6% 0% 1% 0% 0%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G () 174 174 174 174 12.9 12.9

Effective Green, g (s) 174 174 174 174 12.9 12.9

Actuated g/C Ratio 041 041 041 041 0.30 0.30

Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 443 776 294 754 525 532

v/s Ratio Prot c0.27 0.18

v/s Ratio Perm 0.14 0.06 0.14 c0.17

v/c Ratio 034 0.65 014 043 0.46 0.56

Uniform Delay, d1 85 10.0 7.8 8.9 11.9 12.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 2.0 0.2 0.4 0.6 1.3

Delay (s) 9.0 120 8.0 9.3 12,5 13.6

Level of Service A B A A B B

Approach Delay (s) 11.3 9.2 12.5 13.6

Approach LOS B A B B

Intersection Summary

HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 42.3 Sum of lost time (S) 12.0

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
206: Fifty Rd & Barton St

Barton Road EA, Hamilton
Future (2031) with Improvements

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul 4‘ 4 ul
Traffic Volume (vph) 382 147 77 333 421 272
Future Volume (vph) 382 147 77 333 421 272
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 100 100 1.00
Frpb, ped/bikes 100 1.00 100 100 0098
Flpb, ped/bikes 100 1.00 100 100 1.00
Frt 100 085 100 100 085
Flt Protected 095 1.00 099 100 1.00
Satd. Flow (prot) 1807 1601 1873 1847 1583
FIt Permitted 095 1.00 076 100 1.00
Satd. Flow (perm) 1807 1601 1437 1847 1583
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 415 160 84 362 458 296
RTOR Reduction (vph) 0 107 0 0 0 175
Lane Group Flow (vph) 415 53 0 446 458 121
Confl. Peds. (#/hr) 1 1
Heavy Vehicles (%) 1% 2% 0% 2% 4% 1%
Turn Type Prot Perm Perm NA NA  Perm
Protected Phases 4 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 153 153 189 189 189
Effective Green, g (s) 153 153 189 189 189
Actuated g/C Ratio 033 033 041 041 041
Clearance Time (S) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 598 530 587 755 647
v/s Ratio Prot c0.23 0.25
v/s Ratio Perm 0.03 c0.31 0.08
v/c Ratio 069 0.10 076 061 0.9
Uniform Delay, d1 134 107 11.7 107 8.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35 0.1 5.6 14 0.1
Delay (s) 169 108 173 121 8.9
Level of Service B B B B A
Approach Delay (s) 15.2 173 108
Approach LOS B B B
Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 46.2 Sum of lost time (S) 12.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour

PTSL

Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis Barton Road EA, Hamilton

207: Fifty Rd & South Service Rd Future (2031) with Improvements
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Ts b 4 ul LI 5 % 4 ul
Traffic Volume (vph) 824 156 153 27 92 166 138 559 53 93 528 631
Future Volume (vph) 824 156 153 27 92 166 138 559 53 93 528 631
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 3.0 6.0 6.0 6.0 6.0
Lane Util. Factor 097 1.00 100 100 100 100 095 100 100 1.00
Frt 100 093 100 100 085 100 0.99 100 100 085
Flt Protected 095 1.00 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3404 1694 1825 1812 1570 1372 3498 1644 1865 1420
FIt Permitted 095 1.00 056 100 100 012 1.00 025 100 1.00
Satd. Flow (perm) 3404 1694 1073 1812 1570 168 3498 436 1865 1420
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 896 170 166 29 100 180 150 608 58 101 574 686
RTOR Reduction (vph) 0 31 0 0 0 68 0 6 0 0 0 388
Lane Group Flow (vph) 896 305 0 29 100 112 150 660 0 101 574 298
Heavy Vehicles (%) 4% 3% 7% 0% 6% 4%  33% 3% 3% 11% 3%  15%
Turn Type Prot NA Perm NA pm+ov  pm+pt NA pm-+pt NA  Perm
Protected Phases 7 4 8 1 5 2 1 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 321 496 115 115 198 461 365 465 382 382
Effective Green, g (s) 321 496 115 115 198 461 365 465 382 382
Actuated g/C Ratio 029 044 010 010 018 041 032 041 034 034
Clearance Time () 6.0 6.0 6.0 6.0 6.0 3.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 972 747 109 185 360 171 1135 269 633 482
v/s Ratio Prot c0.26  0.18 c0.06 0.02 c0.07 0.19 0.03 c¢0.31
v/s Ratio Perm 0.03 005 028 0.13 0.21
vlc Ratio 092 041 027 054 031 088 058 038 091 0.62
Uniform Delay, d1 389 214 466 479 404 262 316 216 354 310
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.7 04 13 3.2 05 360 0.8 09 166 24
Delay (s) 526 218 479 511 409 622 324 225 520 334
Level of Service D C D D D E C C D C
Approach Delay (s) 44.2 44.8 37.8 40.4
Approach LOS D D D D
Intersection Summary
HCM 2000 Control Delay 415 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 112.4 Sum of lost time (S) 24.0
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Timing Plan: PM Peak Hour Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

208: Gordon Dean Ave/Sunnyhurst Ave & Barton St

Barton Road EA, Hamilton

Future (2031) with Improvements

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b Ts s s
Traffic Volume (vph) 9 830 235 27 544 1 136 0 18 7 0 9
Future Volume (vph) 9 830 235 27 544 1 136 0 18 7 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 100 100 100 1.00 1.00 1.00
Frt 100 100 08 100 1.00 0.98 0.93
Flt Protected 095 100 100 095 1.00 0.96 0.98
Satd. Flow (prot) 1789 1883 1601 1789 1883 1775 1704
FIt Permitted 037 100 100 016 1.00 0.74 0.84
Satd. Flow (perm) 697 1883 1601 305 1883 1369 1460
Peak-hour factor, PHF 092 092 092 09 092 092 09 092 092 092 092 092
Adj. Flow (vph) 10 902 255 29 591 1 148 0 20 8 0 10
RTOR Reduction (vph) 0 0 103 0 0 0 0 33 0 0 14 0
Lane Group Flow (vph) 10 902 152 29 592 0 0 135 0 0 4 0
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 47 347 347 347 347 11.6 11.6
Effective Green, g (s) 347 347 347 34T 347 11.6 11.6
Actuated g/C Ratio 060 060 060 060 0.60 0.20 0.20
Clearance Time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 414 1120 952 181 1120 272 290
v/s Ratio Prot c0.48 0.31
v/s Ratio Perm 0.01 0.09 0.10 c0.10 0.00
v/c Ratio 002 081 016 016 053 0.50 0.01
Uniform Delay, d1 4.8 9.2 53 53 7.0 20.8 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 4.3 0.1 0.4 0.5 14 0.0
Delay (s) 49 135 54 5.7 7.4 22.2 18.8
Level of Service A B A A A © B
Approach Delay (s) 11.6 7.3 22.2 18.8
Approach LOS B A © B
Intersection Summary
HCM 2000 Control Delay 11.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 58.3 Sum of lost time (S) 12.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Timing Plan: PM Peak Hour Synchro 9 Report
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Queuing and Blocking Report
Future (2031) with Improvements 07-17-2018

Intersection: 101: Fruitland Rd & Barton St

Movement EB EB EB WB WB WB WB NB NB NB SB SB
Directions Served L T TR L T T R L T R L T
Maximum Queue (m) 374 2453 2306 364 496 474 482 323 787 475 524 1421
Average Queue (m) 36.9 1510 126.9 10.2 234 240 16.8 139 421 99 402 60.9
95th Queue (m) 398 3039 2843 241 408 394 343 321 702 317 608 1102
Link Distance (m) 3721 3721 1226 122.6 1070.0 1474.7
Upstream Blk Time (%) 2 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 35.0 35.0 50.0 300 50.0 50.0

Storage Blk Time (%) 62 12 0 2 0 0 1 18 0 2 9
Queuing Penalty (veh) 135 51 0 1 0 0 2 14 0 16 43

Intersection: 101: Fruitland Rd & Barton St

Movement SB
Directions Served R
Maximum Queue (m) 63.3
Average Queue (m) 17.1
95th Queue (m) 44.0

Link Distance (m)
Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (m) 100.0
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 102: Fifty Rd & Hwy 8

Movement EB EB WB WB B3l NB NB SB SB
Directions Served L TR L TR T L TR L TR
Maximum Queue (m) 50.7 704 272 89.0 14 166 275 523 735
Average Queue (m) 230 328 72 374 0.0 24 103 344 335
95th Queue (m) 441 581 219 692 1.0 91 225 552 653
Link Distance (m) 309.4 874 261.1 653.4 219.9
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (m) 50.0 25.0 25.0 50.0

Storage Blk Time (%) 0 1 0 13 1 2 1
Queuing Penalty (veh) 1 2 1 5 0 7 3
Barton Road EA, Hamilton SimTraffic Report

PTSL Page 1



Queuing and Blocking Report

Future (2031) with Improvements 07-17-2018
Intersection: 201: Jones Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 272 1800 272 1150 483 525
Average Queue (m) 92 882 162 436 240 221
95th Queue (m) 233 1744 295 901 414 411
Link Distance (m) 390.8 870.0 909.1 9129
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 25 5 10

Queuing Penalty (veh) 3 10 26 7

Intersection: 202: Glover Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 273 1189 273 109.0 550 655
Average Queue (m) 128 600 132 428 231 307
95th Queue (m) 26.7 1049 282 846 428 550
Link Distance (m) 870.0 8315 10289 1251.4
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 19 2 11

Queuing Penalty (veh) 4 14 9 6

Intersection: 203: McNeilly Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 272 988 242 59.7 447  65.6
Average Queue (m) 49 513 76 243 211 337
95th Queue (m) 179 887 191 466 37.7 577
Link Distance (m) 8315 843.8 1020.7 973.8
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 18 0 5

Queuing Penalty (veh) 0 4 1 1

Barton Road EA, Hamilton SimTraffic Report

PTSL
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Queuing and Blocking Report

Future (2031) with Improvements 07-17-2018
Intersection: 204: Lewis Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 274 940 273 580 379 689
Average Queue (m) 167 473 158 281 172 338
95th Queue (m) 329 89 288 508 313 577
Link Distance (m) 843.8 8445 968.6 858.5
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 1 17 2 6

Queuing Penalty (veh) 5 14 7 5

Intersection: 205: Winona Rd & Barton St

Movement EB EB WB WB NB SB
Directions Served L TR L TR LTR LTR
Maximum Queue (m) 274 825 272 518 594 626
Average Queue (m) 192 416 81 264 239 305
95th Queue (m) 320 713 207 463 418 522
Link Distance (m) 844.5 781.8 11108 1172.9
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 2 14 0 6

Queuing Penalty (veh) 9 19 0 2

Intersection: 206: Fifty Rd & Barton St

Movement EB EB NB SB SB
Directions Served L R LT T R
Maximum Queue (m) 274 873 1311 1027 275

Average Queue (m) 252 379 530 476 223

95th Queue (m) 305 79.7 1056 867 344

Link Distance (m) 781.8 2199 365.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 19 3 12 2

Queuing Penalty (veh) 27 11 32 7

Barton Road EA, Hamilton SimTraffic Report

PTSL
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Queuing and Blocking Report

Future (2031) with Improvements 07-17-2018
Intersection: 207: Fifty Rd & South Service Rd

Movement EB EB EB WB WB NB NB NB SB SB SB
Directions Served L L TR L TR L T TR L T R
Maximum Queue (m) 1009 1024 2041 461 841 524 979 86.6 1014 1826 157.2
Average Queue (m) 895 972 1171 108 510 374 500 504 273 1057 424
95th Queue (m) 1141 1129 2253 34.1 85.8 61.1 83.1 744 776 1721 1254
Link Distance (m) 188.7 75.5 1745 1745

Upstream Blk Time (%) 6 7

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 100.0 100.0 50.0 50.0 100.0

Storage Blk Time (%) 1 13 3 0 17 8 5 0 13

Queuing Penalty (veh) 4 40 23 0 5 23 7 0 12
Intersection: 208: Gordon Dean Ave/Sunnyhurst Ave & Barton St

Movement EB EB EB WB WB NB SB

Directions Served L T R L TR LTR LTR

Maximum Queue (m) 156 806 242 230 653 425 159

Average Queue (m) 22 414 111 56 279 1938 33

95th Queue (m) 11.1 71.1 20.6 16.0 55.8 35.7 11.6

Link Distance (m) 3282 3282 390.8 1931 180.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 25.0 25.0

Storage Blk Time (%) 0 11 0 6

Queuing Penalty (veh) 0 1 1 2

Zone Summary

Zone wide Queuing Penalty: 624

Barton Road EA, Hamilton SimTraffic Report

PTSL
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R I I R I b b b SR I b b b b S b A b b b S b A I b b b A A S b b b AR IR b b b b 2 AR A b b b b S b dh Ib b b AR db b b b S A i b i 4
* kK kK Kk kK

*

30:7:18 Barton & McNeilly

* %k OV ok *
>*

LRI R S b S b b b b b S 2b S Sb S 2R I 2b b Jb I db S 2b I 2b S 2b S b S b b b S 2b S b S 2b S b S 2b S b S 2b Sb db Sb 2b S 2b S 2b S db S 2b S db S 2b S 2b S 2b S 2b S 4

*kkkkk*k

* *

*

* | (m) 4.50 4.50 4.50  4.50 * TIME PERIOD min
90 *

* L (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 *

* Vv (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 *

* PHI  (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
AM *

* *

*
R i I R A b b b b AR A I b b S I A I b b b A I b b i A A A b b b AR AR b b b S AR A b b b S dh A db b b AR db b b b e S A i b i 4

* kK kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *

*

*N McNeilly*1.01* 36 37 8 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.10* 26 288 34 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*S McNeilly*1.03* 21 213 124 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*E Barton *1.10% 22 484 26 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *

*

* * * * * * *

*

* * * * * * *

*

KK A AR KR AR AR A A A A A A A A A A A A A A AR A A A A A A A A A A A A A AR A A A A A A AR A A AR A A AR AR AR A A AR A Ak kK
* ok kK Kk kK

* *

FLOW veh 81 348 358 532 * AVEDEL s
.5 *

o1 o* *



* CAPACITY veh 949 1195 1114 1032 * LOS SIG
A*

* AVE DELAY mins 0.07 0.07 0.08 0.12 * LOS UNSIG
A *

* MAX DELAY mins 0.09 0.09 0.10 0.17 *

*

* AVE QUEUE  veh 0 0 0 1 * VEHIC HRS
2.0 *

* MAX QUEUE  veh 0 0 1 1 * COST $
30 *

* *

*
R i e A b b A S AR A I b b S A A b b b b A I b b i dh A A b b b AR AR I b b AR dh b b b S b db  dh b b AR dh b b b e S dh  db b i

* ok kK Kk kK
LRI R S b S b b b b b S 2b S Sb S 2R I 2b b Jb S db S 2b I 2b S 2b S b S b S b S 2b S b S b S b S b b db S 2b S db Sb Jb S Sb S Jb S S S 2b S db Sb 2b S db S 2b S 3b S 4

*kk kK kK

*

30:7:18 Barton & McNeilly

X o 1 X* X
>*

R I I R IR b b b b SR I b b b b S SR dh b b b b 2 A I b b A A I b b b b SR IR b b b b 2 SR dh b b b b S b dh Ib b b 2 AR dh b b b b S dh S b b 4

* kK kK k kK

* *

*

* B (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 ~*

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 *

* v (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
PM *

* *

*
KK A KRR KR AR AR A A A A A A A A A A A A A A AR A A AR A A A A A A A A A A A A A A A A A AR A A AR AR AR AR AR A AR AR AR A X kK

*kkkk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*

*N McNeilly*1.04* 46 232 23 0 *1.00*50*0.75 1.125 0.75*15
45 75 *

*W Barton *1.02* 112 599 22 0 *1.00*50*0.75 1.125 0.75*15

45 75 *



*S McNeilly*1.05% 30 71 52 0 *1.00*%50*0.75 1.125 0.75*15
45 75 *

*E Barton *1.04* 11 305 29 O *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *
*

* * * * * * *
*

* * * * * * *
*

LRI R I b S b b b b b S 2b S Sb S 2R I 2b b Jb S 2b S 2b b 2b S 2b S b S b b b S 2b S b S 2R S b b 2b S 2b S 2b Sb db S 2b I db S b S db S 2b S db Sb 2b S 2b S 2b S 3b S 4
* ok kK Kk kK

* *

*

* FLOW veh 301 733 153 345 * AVEDEL s
6.3 *

* CAPACITY veh 1082 1163 931 1221 * LOS  SIG
A*

* AVE DELAY mins 0.08 0.14 0.08 0.07 * LOS UNSIG
A*

* MAX DELAY mins 0.10 0.21 0.10 0.09 *

*

* AVE QUEUE  veh 0 2 0 0 * VEHIC HRS
2.7 *

* MAX QUEUE  veh 0 2 0 0 * COST $
40 *

* *

*

Ak kA kA h A hhkh A hhh A hhAh A hhhdAhhhdAhhdhd bk hd bk hd bk hd bk hdhhkhdhhkhdhhkhdhkdhdhkhhkkxhkx Kkt

* kK kK Kk kK
LR R S b S b S b b b S 2b S 2b S 2b S Sb b b S db S b S 2b S 2b S b S 2b S b S 2b S b S b S b I b b db S 2b Sb db S Jb I S S b S b S Jb S S Sb Jb S db S Jb S db S 4

* ok kK Kk kK

*

30:7:18 Barton & Sunnyhurst

X % 00 X X
>*

R A I I b b b AR A b b b S A A b b b I b A I b b A A I b b b R AR IR b b b S S AR A b b b b S 2 dh  dh b b I AR db b b b S dh i i b 4

* ok kK k kK

* *

*

* E (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min

90 *

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min

15 =

Y (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min

15 75 =

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr

15.00 ~*

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
*



* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
AM *

* *

*

AR A AR R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR A A AR A A AR AR AR A A ARk A A A Xk K

*kkkk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*
*N Sunnyhur*1.02* 8 0 7 0 *1.00%50%0.75 1.125 0.75%15
45 75 *
*W Barton *1.05% 68 488 8 0 *1.00%50%0.75 1.125 0.75%15
45 75 *
*S Sunnyhur*1.02* 28 0 226 0 *1.00%50%0.75 1.125 0.75%15
45 75 *
*E Barton *1.05% 15 677 9 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * *
*
* * * * * * *
*
* * * * * * *
*

LRI R S b S b b b b db S 2b S Sb S 2R I 2b b Jb I 2b S 2b I 2b S 2b S b S b b b S 2b S b S 2b S b I 2b S db S 2b Sb b S 2b I db S 2b S db S 2b S db Sb 2b S 2b S 2b S 3b I 4
* ok kK Kk kK

*
*
* FLOW veh 15 564 254 701 * AVEDEL s
6.2 *
* CAPACITY veh 792 1284 1031 1161 * L0S  SIG
A*
* AVE DELAY mins 0.08 0.08 0.08 0.13 * LOS UNSIG
A*
* MAX DELAY mins 0.10 0.11 0.10 0.19 *
*
* AVE QUEUE  veh 0 1 0 2 * VEHIC HRS
2.6 *
* MAX QUEUE  veh 0 1 0 2 * COST $
40 *
* *
*

R A I i b b b S AR I I b b b S S A b b b I e A I b b i A A S b b b b R AR IR b b b S AR A b b b b S b dh  db b b AR db b b b S dh i b b 4

* kK kK Kk kK

AR AR AR A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR A A AR A A A A A A A A A A Ak A Ak Ak Ak A kA h k%

* ok kK Kk kK

*

*

30:7:18 Barton & Sunnyhurst



*

*

R I I I b b b I S AR b b b b I A b b b b A A I b b I b S AR S b b b SR IR b b b b S dh b b b b S 2 dh  dh b b AR dh b b b b S dh i b i 4

* ok kK k kK

* *

*

* E (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 *

Y (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI  (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE  pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
PM *

* *

*
KK A AR R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR A A AR A A AR AR AR A A AR ARk A A Xk K

*kkkk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *

*

*N Sunnyhur*1.02* 8 0 7 0 *1.00*%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.04* 235 832 9 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Sunnyhur*1.02* 18 0 136 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*E Barton *1.05% 1 544 27 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *

*

* * * * * * *

*

* * * * * * *

*

LR R S b S b S b b b S b S 2b S b S Sb b b S db S 2b S 2b S 2b S b S b S b S 2b S b S b S b S b I db S 2b S db S Jb S db S b S b S 2b S db Sb b S 2b 2 2b S 3 S 4

* ok kK Kk kK

* *

*

* FLOW veh 15 1076 154 572 * AVEDEL s
14.1 *

* CAPACITY veh 912 1285 831 1211 * LOS SIG
B *

* AVE DELAY mins 0.07 0.33 0.09 0.09 * LOS UNSIG
B *

* MAX DELAY mins 0.09 0.60 0.12 0.13 *

*



* AVE QUEUE veh 0 6 0 1 * VEHIC HRS
7.1 *

* MAX QUEUE veh 0 10 0 1 * COST $
106 *
* *

*
AR A AR R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR A A AR A A AR AR AR A A ARk A A A Xk K

*kkkk kK

R I R IR b b b b IR I b b b b S SR dh b b b b 2 A S b b b d S I b b b e IR IR b b b b 2 SR dh b b b b S b dh Ib b b AR db b b b b S dh dh b b 4

* kK kK k kK

30:7:18 Barton & Jones

* % O F * *
>*

LRI R S b S b I b b b S 2b S Sb S 2R b Sb b b I 2b S 2b I 2b S 2b S b S 2b I 2b S 2b S b S Jb S b S b S b S 2b S db Sb Jb S db S b S S S 2b S dh Sb 2b S db S 2b S 2b S 4

*kk kK kK

* *

*

* E () 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 =~

* VvV (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 =~

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 =

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
AM *

* *

*
R A I i b b b S AR A i b b b S I A b b b S e A I b b e d A S b b b R AR IR b b b b AR A b b b b S dh dh  dh b b I AR db b b b S dh i b i 4

* kK kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*

*N Jones *1.16% 38 49 34 0 *1.00*50*0.75 1.125 0.75*15
45 75 *

*W Barton *1.13% 55 391 25 0 *1.00*50*0.75 1.125 0.75*15
45 75 *

*S Jones *1.06%* 82 50 100 O *1.00*50*0.75 1.125 0.75*15
45 75 *

*E Barton *1.11%* 48 494 59 0 *1.00*50*0.75 1.125 0.75*15
45 75 *

* * * * * * *

*



* % X

*

KK A AR R AR AR A A AR A A A A A A AR A A AR A A A A A A A A A A A A A A AR A AR A A AR A A AR A A AR AR AR A A ARk A Ak kK

* ok ok ok k kK

* *

* FLOW veh 121 471 232 601 * AVEDEL s
5.9 *

* CAPACITY veh 811 1118 1003 1125 * L0S  SIG
A*

* AVE DELAY mins 0.09 0.09 0.08 0.11 * 1OS UNSIG
A*

* MAX DELAY mins 0.11 0.12 0.10 0.16 *

*

* AVE QUEUE  veh 0 1 0 1 * VEHIC HRS
2.3 *

* MAX QUEUE  veh 0 1 0 1 * COST $
35 *

* *

*

KK A AR R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR A A AR A A AR AR AR A A AR ARk A A Xk K

*kkkk kK

R I R IR b b b b IR I b b b b S SR dh b b b b 2 A S b b b d S I b b b e IR IR b b b b 2 SR dh b b b b S b dh Ib b b AR db b b b b S dh dh b b 4
*k kK k kK
*

*

* 30:7:18 Barton & Jones
10 ~*

*
*
LR R S b S b S b b db S b S 2b S b I 2b b b S db S 2b S 2b S 2b S b S b I b S 2b S b S b S b S b S db S 2b Sb db S Jb I db S b S db S 2b S S Sb 2b S 2 Sb Jb S 2 S 4

* ok kK Kk kK

* *

*

* E (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 =~

Y (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 %

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 %

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
PM *

* *

*



R A I I b b b b SR AR b b b b S A I b b b A I b b I b AR I b b b S SR IR b b b b SR A b b b b b dh  dh b b AR db b b b b S b dh b i 4

* kK kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*

*N Jones  *1.07* 76 39 46 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.08% 113 761 38 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Jones  *1.10%* 62 22 73 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*E Barton *1.11* 46 476 69 O *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *
*

* * * * * * *
*

* * * * * * *
*

KK A AR R A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR AR AR AR AR A A ARk A A A kK

* ok ok ok k kK

* *

*

* FLOW veh 161 912 157 591 * AVEDEL s
10.8 *

* CAPACITY veh 898 1167 755 1147 * LOS  SIG
B*

* AVE DELAY mins 0.08 0.26 0.10 0.11 * LOS UNSIG
B*

* MAX DELAY mins 0.11  0.43 0.14 0.15 *

*

* AVE QUEUE  veh 0 4 0 1 * VEHIC HRS
5.4 *

* MAX QUEUE  veh 0 6 0 1 * COST $
82 *

* *

*

AR AR AR A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR AR AR A A AR A A AR A A A A A A Ak A Ak Ak A kA Ak kK

*kkkk kK

KK A AR KR AR AR A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A AR A A AR A A AR A I AR AR AR A AR AR AR Ak kK
* ok kK Kk kK
*

*

* 30:7:18 Barton & Glover
12 =

*

*

LR R S b S b b b b b S b S 2b S b S Sb I b I 2b S b S 2b S 2b S b S b I b S 2b S b S Jb S b I b S db S 2b Sb db S 2b I db S b S b S 2b S db Sb 2b S 2b 2 2b S 2b S 4
* ok kK Kk kK

* *

*



* E (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 *

* Vv (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
AM *

* *

*
R I R I b b b b SR I b b b b S SR dh b b b b 2 A S b b b A A I b b b b S SR IR A Sh b b b 2 S dh b b b b S 2 dh Ih b b 2 SR db b b b b S S dh b i 4

* kK kK k kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *

*

*N Glover *1.15% 95 36 25 0 ¥1.00%50%0.75 1.125 0.75%15
45 75 *

*§ Barton *1.05*% 318 0 92 56 *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Glover *1.04* 37 53 46 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*E Barton *1.12* 68 475 56 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *

*

* * * * * * *

*

* * * * * * *

*

AR AR AR A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A A A A AR A A AR A A A AR A A A A A Ak A A Ak Ak Ak kA k%
* ok ok ok k ok ok

* *

FLOW veh 156 466 136 599 * AVEDEL s
.9 *
CAPACITY veh 827 1220 1203 1079 * LOS SIG

*

AVE DELAY mins 0.09 0.08 0.06 0.12 * LOS UNSIG

*

MAX DELAY mins 0.12 0.10 0.07 0.18 *

AVE QUEUE veh 0 1 0 1 * VEHIC HRS
2 %
MAX QUEUE veh 0 1 0 2 * COST S
3 %

¥ ook Wk N sk ¥ ok ook ¥ ok U1 % F



R I I I b b b SR I b b b b S S A b b b b A I b b b b S b b b b S AR IR b b b b SR A b b b b S b dh  dh b b I AR dh b b b b S dh  dh b i

* kK kK Kk kK

LR R S b S b b b b b S b S b S IR I 2b I b S db S b b 2b S b S b S b I b S 2b S b S b S b I b b db S 2b Sb db S Ib S Sb S b S db S 2b S db Sb b S 2b S b b 3 S 4
* ok kK Kk kK
*

*

* 30:7:18 Barton & Glover
13 =

*
*
KK AR AR AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR AR AR AR AR A A ARk A Ak Xk K

*kkkk kK

* *

*

* E (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 *

Y (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI  (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE  pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
PM *

* *

*

LR R S b S b b b b b S db S 2b S b S Sb b b S db S b S 2b S 2b S b S b S 4b S 2b S b S b S b I b b db S 2b Sb db S 2b S db S b S S S 2b S db Sb 2b Sb 2 Sb Jb S 3 S 4

* ok kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*

*N Glover *1.09* 92 64 69 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.09* 55 697 22 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Glover *1.10* 50 32 66 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*E Barton *1.13* 84 418 57 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *
*

* * * * * * *
*

* * * * * * *
*

LR R S b S b S b b b S b S db S b I db I b S b S b S 2b S 2b S b S b S b S 2b S b S Jb S b S b S db S b Sb db Sb Jb S Sb S b S b S 2b S db Sb b S db S 2b S 3 S 4

* Kk kK Kk kK



* *

*

* FLOW veh 225 774 148 559 * AVEDEL s
7.8 *

* CAPACITY veh 922 1134 782 1134 * 1L,0S  SIG
A *

* AVE DELAY mins 0.08 0.17 0.09 0.10 * 1,0S UNSIG
A *

* MAX DELAY mins 0.11 0.26 0.13 0.14 *

*

* AVE QUEUE veh 0 2 0 1 * VEHIC HRS
3.7 *

* MAX QUEUE veh 0 3 0 1 * COST S
56 *

* *

*
R A I R IR b b b b SR I b b b b S SR dh b b b b 2 A I b b A S I b b b b SR IR b b b b S SR b b b b S 2 dh IR b b b b 2 SR dh b b b b S dh i i

* kK kK k kK
R e I A b b i b AR A i b b A A b b b I e R A I b b I i dh A A b b b AR AR b b b b AR dh b b b S b dh db b b AR db b b b e b dh i b i 4

* ok kK Kk kK

*

30:7:18 Barton & Lewis

* ok OV ok
>*

KK AR AR A A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR AR AR AR AR A A ARk A A Ak kK

*kkkk kK

* *

*

* F (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* T (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 *

Y (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI  (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE  pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
AM *

* *

*
AR AR AR A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR A A AR A A A A A A A A A A Ak A Ak Ak Ak A kA h k%

* ok kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *

*



*N Lewis *1.15% 47 73 18 O *1.00*%50*0.75 1.125 0.75*15

45 75 *

*W Barton *1.17*% 78 231 93 0 *1.00*50*0.75 1.125 0.75*15
45 75 *

*S Lewis *1.05% 105 142 60 O *1.00*50*0.75 1.125 0.75*15
45 75 *

*E Barton *1.06% 87 286 129 0 *1.00*50*0.75 1.125 0.75*15
45 75 *

* * * * * * *
*

* * * * * * *
*

* * * * * * *
*

LR R e b S S b b b S b S b S b b Sh S b S b S b b b S b b b S b b dh S 2b S b S b S b S b b b S b S S IR S b S b S b S b S b Sb b S 2 S b S b S 4

* kK kK k kK

* *

*

* FLOW veh 138 402 307 502 * AVEDEL s
5.4 *

* CAPACITY veh 927 1041 1073 1105 * LOS  SIG
A *

* AVE DELAY mins 0.07 0.09 0.08 0.10 * LOS UNSIG
A *

* MAX DELAY mins 0.10 0.12 0.10 0.14 *

*

* AVE QUEUE  veh 0 1 0 1 * VEHIC HRS
2.0 *

* MAX QUEUE  veh 0 1 0 1 * COST $
30 *

* *

*

KK A KA KRR A A A A A A A A A A A A A A A A A A A A A AR A A A A A A AR A A A A A A AR A AR A A AR A A AR AR A AR AR A AR A X kK

* ok kK Kk kK
LR R S b S b S b b S S 2b b 2b S b I 2b I b I db S 2b S 2b S 2b S b S b I b S 2b S b S Jb S b I b I db S 2b Sb db S Jb S db S b S b S 2b S db Sb b S 2b S 2b S 2 I 4

* ok kK Kk kk

*

30:7:18 Barton & Lewis

X o ~J X X%
*

KK A KRR KR AR AR A A A A A A A A A A A A A A AR A A AR A A A A A A A A A A A A A A A A A AR A A AR AR AR AR AR A AR AR AR A X kK

*kkkk kK

* *

*

* E (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 =~

Y (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min

15 75 =



* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 =

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
PM *

* *

*
LRI R I b S b b b b b S 2b S Sb S 2R I 2b b Jb S 2b S 2b b 2b S 2b S b S b b b S 2b S b S 2R S b b 2b S 2b S 2b Sb db S 2b I db S b S db S 2b S db Sb 2b S 2b S 2b S 3b S 4
* ok kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*

*N Lewis  *1.04* 91 168 87 O *1.00%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.07* 38 476 81 O *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Lewis  *1.04* 101 55 18 O *1.00%50%0.75 1.125 0.75%15
45 75 *

*E Barton *1.01* 46 271 91 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *
*

* * * * * * *
*

* * * * * * *
*

R A I i b b b S AR A b b b S b A b b b e A I b b i A A I b b b R AR IR b b b S S AR A b b b b S 2 dh  Ih b b I AR db b b b i b b A b b 4

* ok kK k kK

* *

*

* FLOW veh 346 595 174 408 * AVEDEL s
5.7 *

* CAPACITY  veh 1091 1076 923 1251 * 1L,0S  SIG
A*

* AVE DELAY mins 0.08 0.13 0.08 0.07 * LOS UNSIG
A*

* MAX DELAY mins 0.11 0.18 0.11  0.09 *

*

* AVE QUEUE veh 0 1 0 0 * VEHIC HRS
2.4 *

* MAX QUEUE veh 1 2 0 1 * COST S
36 *

* *

*
KK A AR KR AR AR A A A A A A A A A A A A A A AR A A A A A A A A A A A A A AR A A A A A A AR A A AR A A AR AR AR A A AR A Ak kK

* ok kK Kk kK

LR R S b S b b b b b S b S db 2 b I Sb I b S db S b S 2b S 2 S b S b S 4b S 2b S b S Jb S b S b I db S 2b Sb db S Jb S Sb S b S b S 2b S db Sb b S 2b Sb 2b S 2 S 4
* Kk kK Kk kK



30:7:18 Barton & Winona

* ok OV F o *
>*

AR A AR R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR A A AR A A AR AR AR A A ARk A A A Xk K

*kkkk kK

* *

*

* R (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 ~*

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 ~*

Y (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST S$/hr
15.00 ~*

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
AM %

* *

*
LRI R S b S b b b b db S 2b S Sb S 2R I 2b b Jb I 2b S 2b I 2b S 2b S b S b b b S 2b S b S 2b S b I 2b S db S 2b Sb b S 2b I db S 2b S db S 2b S db Sb 2b S 2b S 2b S 3b I 4
* ok kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *

*

*N Winona *1.08* 116 128 32 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.07* 23 383 100 O *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Winona *1.09* 50 127 15 O *1.00%50%0.75 1.125 0.75%15
45 75 *

*E Barton *1.08* 17 257 60 O *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *

*

* * * * * * *

*

* * * * * * *

*

R A I A b b b S SR A b b b b S A A b b b b e A I b b i A A A b b b IR IR b b b b S AR dh b b b b S b A db b b I b AR db b b b S dh i b b 4
* kK kK Kk kk
* *

* FLOW veh 276 506 192 334 * AVEDEL s
4.9 *

* CAPACITY veh 1065 1140 953 1117 * LOS SIG
A

*



* AVE DELAY mins 0.07 0.09 0.08 0.08 * LOS UNSIG
A *

* MAX DELAY mins 0.10 0.13 0.10 0.10 *

*

* AVE QUEUE  veh 0 1 0 0 * VEHIC HRS
1.8 *

* MAX QUEUE  veh 0 1 0 0 * COST $
27 *

* *

*
LRI R I b S b b b b b S 2b S Sb S 2R I 2b b Jb S 2b S 2b b 2b S 2b S b S b b b S 2b S b S 2R S b b 2b S 2b S 2b Sb db S 2b I db S b S db S 2b S db Sb 2b S 2b S 2b S 3b S 4
* ok kK Kk kK

KK A AR R A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR AR AR AR A A A AR AR R A A AR A A A A A Ak k%

* ok ok ok k kK

*

30:7:18 Barton & Winona

X o 1 X* X
*

hhkh Ak hkh A hhkhhAhhkhAhhh A hhhdAhhAhdhhdhd kb hdhhdhd bk hd bk hdhhkhdhhkhdhhkhdkhhkhdhkdhhxhkhx%

* ok kK Kk kK

* *

*

* B (m) 4.50 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L' (m) 30.00 30.00 30.00 30.00 * TIME SLICE min
15 *

* Vv (m) 3.50 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI (d) 25.00 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 40.00 * FLOW TYPE pcu/veh
VEH *

* GRAD SEP 0 0 0 0 * FLOW PEAK am/op/pm
PM *

* *

*
KK A AR KR AR AR A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A AR A A AR A A AR A I AR AR AR A AR AR AR Ak kK

* ok kK Kk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*

*N Winona *1.01* 119 178 15 0 *1.00*50*0.75 1.125 0.75*15
45 75 *

*W Barton *1.01%* 21 446 139 O *1.00*50*0.75 1.125 0.75*15
45 75 *

*S Winona *1.05% 20 191 21 O *1.00*%50*0.75 1.125 0.75*15

45 75 *



*E Barton *1.03% 25 279 37 0 *1.00*%50*0.75 1.125 0.75*15

45 75 *
* * * * * * *
*
* * * * * * *
*
* * * * * * *
*

LRI R S b S b b b b b S 2b S Sb S 2R I 2b b Jb I db S 2b I 2b S 2b S b S b b b S 2b S b S 2b S b S 2b S b S 2b Sb db Sb 2b S 2b S 2b S db S 2b S db S 2b S 2b S 2b S 2b S 4

*kkkkk*k

* *

*

* FLOW veh 312 606 232 341 * AVEDEL s
5.1 *

* CAPACITY veh 1145 1210 959 1114 * 1L0S  SIG
A*

* AVE DELAY mins 0.07 0.10 0.08 0.08 * 1,0S UNSIG
A*

* MAX DELAY mins 0.09 0.14 0.11  0.10 *

*

* AVE QUEUE  veh 0 1 0 0 * VEHIC HRS
2.1 *

* MAX QUEUE  veh 0 1 0 1 * COST $
32 *

* *

*

LRI R S b S b b b b db S 2b S Sb S 2R I 2b b Jb I 2b S 2b I 2b S 2b S b S b b b S 2b S b S 2b S b I 2b S db S 2b Sb b S 2b I db S 2b S db S 2b S db Sb 2b S 2b S 2b S 3b I 4
* ok kK Kk kK

AR AR AR A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR A A AR A A AR A A AR A A AR A A A A A A Ak A A Ak Ak Ak Xk %

*kk Kk kKK

*

30:7:18 Barton & Fifty

* ook Wk
*

R A I i b b b S AR A i b b b S I A b b b S e A I b b e d A S b b b R AR IR b b b b AR A b b b b S dh dh  dh b b I AR db b b b S dh i b i 4

* kK kK Kk kK

* *

*

* E (m) 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L (m) 30.00 30.00 30.00 * TIME SLICE min
15 *

Y, (m) 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 * TIME COST $/hr
15.00 *

* PHI  (d) 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 * FLOW TYPE pcu/veh

VEH *



* GRAD SEP 0 0 0 * FLOW PEAK am/op/pm
AM %

* *
*
KK A AR R AR AR A A AR A A A A A A AR A A AR A A A A A A A A A A A A A A AR A AR A A AR A A AR A A AR AR AR A A ARk A Ak kK

* ok ok ok k kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *
*

*N Fifty  *1.07* 196 231 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.08% 46 349 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Fifty  *1.04* 414 80 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *
*

* * * * * * *
*

* * * * * * *
*

* * * * * * *
*

LRI R S b S b b b b b S 2b S Sb S 2R I 2b b Jb I db S 2b I 2b S 2b S b S b b b S 2b S b S 2b S b S 2b S b S 2b Sb db Sb 2b S 2b S 2b S db S 2b S db S 2b S 2b S 2b S 2b S 4

*kkkkk*k

* *

*

* FLOW veh 427 395 494 * AVEDEL s
5.1 *

* CAPACITY veh 1224 1124 1096 * L0S  SIG
A*

* AVE DELAY mins 0.07 0.08 0.10 * LOS UNSIG
A*

* MAX DELAY mins 0.10 0.11 0.14 *

*

* AVE QUEUE  veh 1 1 1 * VEHIC HRS
1.9 *

* MAX QUEUE  veh 1 1 1 * COST $
28 *

* *

*

LR R S b S b S b b b S b S 2b S b S Sb b b S db S 2b S 2b S 2b S b S b S b S 2b S b S b S b S b I db S 2b S db S Jb S db S b S b S 2b S db Sb b S 2b 2 2b S 3 S 4

* ok kK Kk kK
AR AR AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR AR AR A A AR A A A A A A A A A A Ak A A Ak Ak Ak Ak k%
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*

30:7:18 Barton & Fifty

X o X X
*



R I I R I b b b SR I b b b b S S A b b b b b A A I b b I b e A I b b b S SR IR I b b b S dh b b b b S b dh  Ih b b AR db b b b b S S i b b

* kK kK Kk kK

* *

*

* E (m) 4.50 4.50 4.50 * TIME PERIOD min
90 *

* L' (m) 30.00 30.00 30.00 * TIME SLICE min
15 *

Y (m) 3.50 3.50 3.50 * RESULTS PERIOD min
15 75 *

* RAD (m) 20.00 20.00 20.00 * TIME COST $/hr
15.00 ~*

* PHI  (d) 25.00 25.00 25.00 * FLOW PERIOD min
15 75 *

* DIA (m) 40.00 40.00 40.00 * FLOW TYPE  pcu/veh
VEH *

* GRAD SEP 0 0 0 * FLOW PEAK am/op/pm
PM *

* *

*
KK A AR R A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A AR AR AR AR AR A A ARk A A A kK

*kkkk kK

* LEG NAME *PCU *VEH TURNS (lst exit, 2nd..U)*FLOF*CL* FLOW RATIO
*FLOW TIME*

* * * * * * *

*

*N Fifty  *1.03* 272 421 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*W Barton *1.02* 147 382 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

*S Fifty  *1.00% 333 77 0 *1.00%50%0.75 1.125 0.75%15
45 75 *

* * * * * * *

*

* * * * * * *

*

* * * * * * *

*

* * * * * * *

*

LR R S b S b S b b b S b S 2b S 2R S Sb b b S 2b S b Sb 2b S 2b S b S b I b S 2b S b S Jb S b S b b db S 2b Sb db S Jb S db S b S db S 2b S db Sb b S db S 2b S 3b S 4
* ok kK Kk kK

* *

FLOW veh 693 529 410 * AVEDEL s
.9
CAPACITY veh 1275 1085 1132 * LOS SIG

*

AVE DELAY mins 0.10 0.11 0.08 * LOS UNSIG

*

MAX DELAY mins 0.14 0.15 0.11 *

AVE QUEUE veh 1 1 1 * VEHIC HRS
L1o*

N > % o ook ook U1 ok F



* MAX QUEUE veh 1 1 1 * COST $
40 *

* *
*
KK A AR R AR AR A A AR A A A A A A AR A A AR A A A A A A A A A A A A A A AR A AR A A AR A A AR A A AR AR AR A A ARk A Ak kK

* ok ok ok k kK
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