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Executive Summary

Content

GM BluePlan Engineering Limited retained Paradigm Transportation
Solutions Limited (Paradigm) to conduct this Transportation Study as
part of the Schedule B Municipal Class Environmental Assessment for
three crossings over the Grand River: Lorne Bridge, Brant’s Crossing
Bridge and the TH&B Crossing Bridge.

The EA is being carried out in two parts:

Part One entails determining the preferred solution for the
rehabilitation of the Lorne Bridge, including confirming structural
components requiring rehabilitation, preparing staging/detour
options during rehabilitation, and reviewing active transportation
considerations; pending recommendations from the TH&B
Crossing Bridge and Brant’s Crossing Bridge Review (Part Two,
as discussed below).

Part Two entails an assessment on two pedestrian crossings:
the TH&B Crossing Bridge and Brant’s Crossing Bridge. The
two pedestrian crossings must be studied for their need,
connection to the trail system/parks, and
rehabilitation/replacement/removal options.

Conclusions
Based on the investigations carried out, it is concluded that:

Under existing conditions, the study intersections operate with
acceptable levels of service and within capacity during the
weekday AM and PM peak hours;

During the rehabilitation of the Lorne Bridge, minor
modifications to signal timing phasing will be required to support
diverted traffic volumes;

The existing operating characteristics and traffic volumes
crossing the Lorne Bridge signify the need for separated cycling
facilities, rather than a shared roadway facility;

Recommendations
Based on the findings of this study, it is recommended that:

The southbound channelization at Colborne Street West/Brant
Avenue/lcomm Drive during rehabilitation be removed to reduce

Paradigm Transportation Solutions Limited | Page i {



Three Grand River Crossings Municipal Class EA | Transportation Study | 190487 | August 2021

conflicts between vehicles and pedestrians at Colborne Street
West/Brant Avenue/lcomm Drive;

The City of Brantford retain at least one of the existing active
transportation crossings of the Grand River (i.e. Brant’s
Crossing Bridge or TH&B Crossing Bridge), based on the
following:

e To maintain the current lane arrangement and capacity
along Colborne Street West, separated facilities do not
appear feasible given the limited platform width across the
Lorne Bridge.

e Separated cycling facilities on the Lorne Bridge may
introduce a gap in the cycling network as few of the study
area roadways are identified as permitted bicycle routes; and

e Brant’s Crossing Bridge and the TH&B Crossing Bridge
provide strong connectivity across the Grand River, without
introducing conflict points with motor vehicle traffic.

The City of Brantford consider signal timing modifications
contained herein to support diverted traffic volumes during the
Lorne Bridge rehabilitation. These measures are noted as
follows, and deemed necessary only in the PM peak hour:

e Veteran’s Memorial Parkway & Mt. Pleasant Street:
Implement a westbound protected-permissive left-turn phase
within the existing intersection cycle length.

Paradigm Transportation Solutions Limited | Page ii '\E
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1.1

1.2

Introduction

Overview

GM BluePlan Engineering Limited retained Paradigm Transportation
Solutions Limited (Paradigm) to conduct this Transportation Study as
part of the Schedule B Municipal Class Environmental Assessment for
three crossings over the Grand River: Lorne Bridge, Brant’s Crossing
Bridge and the TH&B Crossing Bridge.

The EA is being carried out in two parts:

Part One entails determining the preferred solution for the
rehabilitation of the Lorne Bridge, including confirming structural
components requiring rehabilitation, preparing staging/detour
options during rehabilitation, and reviewing active transportation
considerations; pending recommendations from the TH&B
Crossing Bridge and Brant’s Crossing Bridge Review (Part Two,
as discussed below).

Part Two entails an assessment on two pedestrian crossings:
the TH&B Crossing Bridge and Brant’s Crossing Bridge. The
two pedestrian crossings must be studied for their need,
connection to the trail system/parks, and
rehabilitation/replacement/removal options.

Figure 1.1 illustrates the location of the subject site, study area, and
three bridge crossings.

Purpose and Scope
The scope of this study comprises the following:

Analyze base year conditions and deficiencies based on
existing traffic volumes and impacts of the preferred solution
with respect to staging and capacity. This includes analysis of
existing capacity and level of service at intersections, screen
line analyses, and link volume analyses;

|dentify impacts and benefits to all modes of transportation
(transit, walking, cycling);

Assess road safety performance and mitigation measures
based on collision history, field investigation and predicative
safety techniques;

Assess active transportation facilities including the intersections
of Brant Avenue/lcomm Drive/Colborne Street for cycling and

Paradigm Transportation Solutions Limited | Page 1

d=



Three Grand River Crossings Municipal Class EA | Transportation Study | 190487 | August 2021

pedestrian crossing and safety connections to the waterfront
trail system.

1.3 Study Area

The intersections analyzed as part of this study comprise the following:

Mt. Pleasant Street and Veteran’s Memorial Parkway;
Mt. Pleasant Street and Colborne Street West;
Colborne Street West and Gilkison Street;

Colborne Street West and Brant Avenue/lcomm Drive;
I[comm Drive and Market Street South;

l[comm Drive/Greenwich Street and Clarence Street South; and

v v v v v v v

Veteran’s Memorial Parkway and Erie Avenue.

Paradigm Transportation Solutions Limited | Page 2 4
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Existing Conditions
Existing Road Network

The existing roadways in the study area include Veteran’s Memorial
Parkway, Mt. Pleasant Street, Colborne Street West, Gilkison Street,
Brant Avenue, Icomm Drive, Market Street South, Clarence Street
South and Greenwich Street. All these roadways operate under the
jurisdiction of the City of Brantford and are described as follows:

Veteran’s Memorial Parkway (from Mt. Pleasant Street to
Clarence Street South) is an east-west, two-lane to four-lane,
major arterial! roadway with a semi-urban cross-section. The
maximum posted speed limit is 70 km/h. Parking is prohibited
on both sides of the road. West of Mt. Pleasant Street the road
operates with a four-lane, divided cross-section, comprising two-
lanes per direction. East of Mt. Pleasant Street, the road
operates with a two-lane, undivided cross-section, comprising
one travel lane per direction. The road is identified as a truck
route, and represents one of two vehicular crossings of the
Grand River.

Mt. Pleasant Street (from Colborne Street West to Veteran’s
Memorial Parkway) is a north-south, four-lane, minor arterial
with an urban cross-section. The maximum posted speed limit is
50 km/h. The road is identified as a truck route between
Colborne Street West and Veteran’s Memorial Parkway. The
roadway comprises a four-lane, undivided cross-section, and
parking is prohibited on both sides.

Colborne Street West (from Mt. Pleasant Street to Brant
Avenue) is an east-west, four-lane, minor arterial roadway with
an urban cross-section. The maximum posted speed limit is 50
km/h. Parking is prohibited on both sides of the road. This road
is identified as a truck route, and is one of two vehicular
crossings of the Grand River. Across the Lorne Bridge,
Colborne Street West operates with five-lanes: two westbound,
and three eastbound.

Brant Avenue is a north-south, four-lane, minor arterial
roadway with an urban cross-section. The maximum posted
speed limit is 50 km/h. South of Colborne Street West, Brant
Avenue operates south with a four-lane, undivided cross-
section, with two travel lanes per direction. Parking is not
permitted on either side of the road.

1 Official Plan of the City of Brantford. Office Consolidation. February 28, 2020.
Schedule 5-1 Transportation: Transportation Plan.

Paradigm Transportation Solutions Limited | Page 4
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Icomm Drive is an east-west, four-lane, minor arterial roadway
that connects Colborne Street and Clarence Street South. The
road comprises an urban cross-section, with two travel lanes
per direction, separated by a centre median. The maximum
posted speed limit is 50 km/h. Parking is not permitted on either
side of the road.

Greenwich Street is an easterly extension of lcomm Drive at
Clarence Street South and is identified as a major collector in
the City’s Official Plan. The road comprises a two-lane, urban
cross-section with one travel lane per direction. At Clarence
Street South, the roadway widens to a four-lane cross-section to
match lcomm Drive. The posted maximum speed limit is 50
km/h. Parking is prohibited on both sides of the road.

Market Street South is a north-south, minor arterial that
connects Icomm Drive and Veterans’ Memorial Parkway. The
road operates with a four-lane, undivided, urban cross-section
with two travel lanes per direction. The posted maximum speed
limit is 50 km/h. Parking is prohibited on both sides of the road
in the study area.

Gilkison Street is a north-south, minor collector that connects
Colborne Street West and Mt. Pleasant Street. The road
operates with a two-lane, urban cross-section, comprising one
travel lane per direction. North of Colborne Street West, parking
is permitted on both sides, unless otherwise indicated by
signage. South of Colborne Street West, parking is permitted on
the west side of the road, unless otherwise indicated by
signage.

Erie Avenue is a north-south, minor arterial that connects Mt.
Pleasant Street to Eagle Avenue via Veteran’s Memorial
Parkway. The road operates with a two-lane, urban cross-
section comprising one travel lane per direction. Parking is not
permitted on either side of the road north of Veteran’s Memorial
Parkway. The posted maximum speed limit is 50 kilometres per
hour. The road is identified as a Bike Route, and signs are
installed alongside the road.

Figure 2.1 illustrates the existing lane configurations and traffic control.

Paradigm Transportation Solutions Limited | Page 5
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2.2 Transit Services

Brantford Transit (BT) is the public transit operator in the City of
Brantford, and operates the following routes in the study area:

Route 1 (Eagle Place) travels from the Transit Terminal to the
Eagle Place Neighbourhood using Icomm Drive, Market Street
and a variety of local neighbourhood roads. Service is provided
Monday to Saturday from 6:00 AM to 8:30 PM, with 30-minute
headways. Sunday service is provided from 8:00 AM to 7:00 PM
with 60-minute headways.

Route 5 (West Brant Oakhill) travels from the Transit Terminal
to the West Brant/Oakhill area via Colborne Street West. A
portion of the return trip uses Mt. Pleasant Street. Service is
provided Monday to Saturday from 6:00 AM to 8:30 PM, with
30-minute headways. Sunday service is provided from 8:00 AM
to 7:00 PM with 60-minute headways.

Route 6 (West Brant Shellard) travels from the Transit
Terminal to the West Brant Shellard area using Veteran’s
Memorial Parkway, Mt. Pleasant Street, Colborne Street and
lcomm Drive. Service is provided Monday to Saturday from 6:00
AM to 8:30 PM, with 30-minute headways. Sunday service is
provided from 8:00 AM to 7:00 PM with 60-minute headways.

Route 11 (West Brant Oakhill - NWIA Holmedale) travels
from the Transit Terminal, up Colborne Street West and loops
through the West Brant Oakhill, Northwest Industrial Area and
Holmedale areas using several roads including Dufferin Avenue,
Morrell Street, and Grand River Avenue. Service is provided
Monday to Saturday from 9:00 PM to 12:00 AM, with 60-minute
headways.

Route 12 (Eagle Place Shellard) travels from the Transit
Terminal and loops through the Eagle Place and Shellard areas
using Colborne Street West, Veteran’s Memorial Parkway, Mt.
Pleasant Street, and a variety of local roadway in each
neighbourhood. Service is provided Monday to Saturday from
9:00 PM to 12:00 AM, with 60-minute headways.

Figure 2.2 illustrates the existing transit routes within the City of
Brantford.

Paradigm Transportation Solutions Limited | Page 7
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2.3

2.31

2.3.2

Active Transportation
Pedestrian Facilities

Sidewalks are provided on both sides of all study roads, except
Veteran’s Memorial Parkway. A multi-use trail is provided on the south
side of Veteran’s Memorial Parkway, west and east of Mt. Pleasant
Street. This trail facility connects to the LE & N Rail Trail along the
former Lake Erie and Northern Electric Railway route.

Sidewalks on Colborne Street West include a landscaped buffer, or
physical barrier (along the Lorne Bridge). These elements enhance the
attractiveness of the pedestrian environment by decreasing potential
conflict with vehicle traffic. Sidewalks on Icomm Drive also include a
landscaped buffer.

During the site visit, Paradigm performed spot measurements along
each sidewalk corridor. Average sidewalk widths varied between 1.3
metres (on Mt. Pleasant Street) and 2.0 metres (on Colborne Street
East). The Accessibility for Ontarians with Disabilities Act (AODA)
requires exterior paths to provide a minimum clear width of 1.5 metres,
but this clear width can be reduced to 1.2 metres under select
circumstances. Although portions of the sidewalk on Mt. Pleasant
Street are less than 1.5 metres, a lack of obstructions on either side of
the sidewalk provide a cleat width more than 1.5 metres.

All seven study intersections include pedestrian push buttons,
pedestrian signal heads, and delineated crosswalks. However, the
channelized southbound right-turn movement on Brant Avenue at
Colborne Street West includes an uncontrolled pedestrian crossing.

Trails

The Veteran’s Memorial Parkway (VMP) Trail operates adjacent to
Veteran’s Memorial Parkway. The VMP is a multi-use trail,
accommodating pedestrians, cyclists, and other trail users. The VMP
intersects with Graham Avenue, east of Veteran’s Memorial Parkway.

The Dike Trail runs along the east bank of the Grand River connecting
to Market Street and Eagle Avenue. The SC Johnson Trail runs along
the north and east bank of the Grand River. This trail runs 14
kilometres between Paris and Brantford. In Paris, the trail connects to
the Cambridge to Paris Rail Trail. In Brantford, the trail connects to the
Dike Trail, and the Hamilton and Brantford Rail Trail.

Additional multi-use trails within the study area include Fordview Trail
and SC Johnson Trail, portions of which form part of the Trans Canada

Paradigm Transportation Solutions Limited | Page 9 '\ﬂ
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233

Trail. These trails circumvent the Grand River and at present, cross the
Grand River over two dedicated structures between Colborne Street
(Lorne Bridge) and Veteran’s Memorial Parkway:

Brant’s Crossing Bridge: former railway bridge, readapted for
pedestrian and cyclist use. The bridge was closed following a
flooding and ice jam event in 2018. Based on structural
investigations, the bridge was recommended to remain closed
until repairs can take place to ensure its safe use by the public.;
and

TH&B Crossing Bridge: former railway bridge readapted for
pedestrian and cyclists use. Currently in use.

Figure 2.3 illustrates the existing active transportation network in the
City with respect to trails and cycling routes/facilities.

Cycling Facilities

Cycling facilities throughout the City comprise dedicated bike lanes,
shared use lanes, or designated bike routes. These facilities are
generally located on lower-tier roads and enhance connectivity to the
City’s trail network. Erie Avenue and Ballantyne Drive are identified as
Bike Routes on the City’s Trails Map. None of the other study area
roads are designated cycling routes or include dedicated on-road
cycling facilities.

d=
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2.4 Traffic Volumes

Turning movement counts (TMC) quantify the volume, and type of
vehicles travelling through an intersection. The TMC data is typically
collected during peak travel periods to capture peak traffic volumes
and patterns.

In March 2020, the Provincial and Federal governments enacted
measures to reduce the spread of COVID-19. Provincial measures
included the closure of non-essential businesses and schools. Federal
measures included the closure of the International Border to the United
States of America, except for essential travel, the City of Brantford
provided historical turning movement counts at all six study
intersections. Table 2.1 summarizes the date of each turning
movement count.

TABLE 2.1: TURNING MOVEMENT COUNT SUMMARY

Intersection Date of Count

Veteran’s Memorial Parkway and Mt. Pleasant Street | August 29, 2012

Colborne Street West and Mt. Pleasant Street March 3, 2015
Colborne Street West and Gilkison Street August 21, 2013
Colborne Street West and Brant Avenue/lcomm Drive | July 8, 2014
Icomm Drive and Market Street South October 11, 2012
ISC;T’JIT Drive/Greenwich Street and Clarence Street July 7, 2015
Veteran’s Memorial Parkway and Erie Avenue May 21, 2014

A comparison of these counts with 2017 traffic count data Paradigm
had on file at a number of the study area intersections indicated
significant changes to the traffic patterns has occurred between the
respective years. The manipulation and growth of this data was
considered to be unreliable given the various changes in patterns
observed. As COVID-19 restrictions were relaxed and businesses
were granted the ability to open for business a review of mobility trends
for the City of Toronto was reviewed as no data for the City of
Brantford or adjacent municipalities is available. The data is available
through Apple? and indicates vehicle travel patterns have closely
normalized to the baseline volumes prior to the pandemic outbreak.

2 Apple Inc. COVID-19 Mobility Trends Reports. Accessed 19 November 2020 from
https://covid19.apple.com/mobility

Paradigm Transportation Solutions Limited | Page 12 {
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Mobility Trends, Toronto, Ontario

Mobility Trends

Toronto, Oinlaen, Canoda

New traffic counts were completed for the study area intersections on
November 4, 2020. All traffic movements, including pedestrian
crossings were counted in 15-minute intervals and vehicles were
classified by type. A review of the mobility trends indicates passenger
vehicle traffic is 20% lower than the average volume observed prior to
March 1, 2020. To account for this, the volumes have been adjusted to
reflect typical average volumes.

It is recognized the public transportation is expected to be
underrepresented within these volumes, however given the majority of
trips during the peak hours are represented by passenger vehicles, the
reduced volume will not have a significant impact on the operational
assessment.

Appendix A contains the detailed turning movement count reports.
Figure 2.4 and Figure 2.5 illustrate the base year traffic volumes.
Figure 2.6 and Figure 2.7 illustrate the pedestrian volumes at each
study intersection.

Paradigm Transportation Solutions Limited | Page 13 4
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2.5

2.51

2.5.2

Active Transportation Volumes
Pedestrian Volumes at Bridges

The City of Brantford provided pedestrian crossing counts of two
bridges crossing the Grand River between Colborne Street and
Veterans’ Memorial Parkway; Brant’s Crossing Bridge and TH&B
Crossing Bridge.

Pedestrian crossing activity at the Brant’s Crossing Bridge (Fordview)
was collected between November 28, 2017, and January 5, 2018.
During this time frame, the counter recorded:

Average: 113 pedestrians per day (ppd)

Maximum: 241 ppd on December 3, 2017

Minimum: 31 ppd on January 1, 2018
Additional data was provided at this location between January 22,
2018, and March 21, 2018. This counter captured pedestrian crossing
across this bridge during the flood event, in which the bridge was
closed on February 21, 2018. Data collected on this date has also
been disregarded as the volumes showed anomaly in volumes. During
this time frame, the counter recorded:

Average: 98 ppd

Maximum: 448 ppd on January 28, 2018

Minimum: 11 ppd on January 22, 2018
Pedestrian crossing activity at TH&B Crossing Bridge was collected
between March 2018 and December 2018. During this period, the
counter recorded:

Average: 35 ppd

Maximum: 219 ppd on March 16, 2018

Minimum: 4 ppd on January 22, 2018

Pedestrian Volumes at Intersections

The traffic counts in November 2020 included pedestrian data for the
study area intersections. A review of the mobility trends indicates
pedestrian traffic is 21% lower than the average volume observed prior
to March 1, 2020. To compensate for this, the pedestrian volumes
have been adjusted to reflect typical average trend.

Paradigm Transportation Solutions Limited | Page 18
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Based on a review of the traffic data supplied by the City of Brantford
with adjustments made, the following is noted with regard to pedestrian
activity at intersections:

» The intersection of lcomm Drive at Market Street South
exhibited the highest pedestrian activity at 580 pedestrians. The
intersections of Colborne Street at Brant Avenue and lcomm
Drive at Clarence Street South exhibit similar volumes of 510
and 520 pedestrians across the eight-hour count period.

» The intersection of Veteran’s Memorial Parkway and Mt.
Pleasant Street exhibited the lowest pedestrian activity at 160
pedestrians.

» The intersections of Colborne Street at Mt. Pleasant Street and
Colborne Street at Gilkison Street exhibited moderate
pedestrian activity of 240 and 405 pedestrians.

Figure 2.8 illustrates the magnitude of pedestrian crossing activity
within the study area.

Paradigm Transportation Solutions Limited | Page 19 {
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2.5.3 Cycling Volumes at Intersections

The traffic counts undertaken in November 2020 and the counts
provided by the City of Brantford did not include cycling data for the
study area intersections. Given limited data, estimates of cycling
demand were developed based on the Transportation Tomorrow
Survey (TTS). The TTS survey randomly selects households in the
Greater Golden Horseshoe (GGH) and is an important data source for
transportation planning and is supported by the City of Brantford.

Unlike other data sources, such as regular traffic counts, which
measure the change in magnitude of travel demand, the TTS provides
information on the characteristics of these changes. As a
transportation time series database, the TTS enables analysis on how
factors such as flexible work hour programs, relocation of
manufacturing employment, and aging population influence how
people travel, how often, and the purpose of their trips. TTS data from
year 20163 (most recent survey) was available for Brantford and
included in the 2020 Transportation Master Plan Update.* This data is
comprised of modes of transportation originating in Brantford to
destinations within and external to Brantford.

Daily cycling trips were reviewed for the entire City to produce a
reasonable estimate of the cycling demand. Data from TTS is outlined
in Table 2.2.

TABLE 2.2: 2016 TTS DATA (TRIP MODE)

City of Brantford — Mode Split (All Trips) 2016

Mode %
Auto Driver 73.2%
Auto Passenger 10.8%
Walk 6.4%
Other 6.3%
Transit 2.7%
Bicycle 0.6%
Total 100.0%

3 Transportation Tomorrow Survey (TTS). 2016. Data Management Group,
University of Toronto.
4 City of Brantford. 2020 Brantford Transportation Master Plan Update. March 2021.
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2.6

Utilizing the TTS data, an estimate of the number of cyclists that could
occur along the study area roadways can be developed based on the
annual average daily traffic (AADT) volumes. The projected number of
daily cyclists along the study area roadways is outlined in Table 2.3.

Based on the data, Colborne Street between Brant Avenue and
Gilkison Street could see approximately 145 cyclists per day.

TABLE 2.3: 2020 ESTIMATED CYCLING DEMAND

2020 Estimates

Roadwa Segment i
y 9 AADT Dal.ly
Cyclists

Brant Avenue Ballantyne Drive 24,000 144
Colborne Ballantyne Drive | Gilkison Street 24,000 144
Street Mt. Pleasant

Gilkison Street ' 16,500 99

Street

Colborne Street | Market Street 9,500 57
[comm Drive

Market Street Clarence Street 6,500 39

Veteran’s
Mt. Pleasant Memorial Colborne Street 6,500 39
Street

Parkway

Traffic Operations

The quality of intersection operations at signalized and unsignalized
intersections is evaluated in terms of level of service (LOS) and volume
to capacity (v/c) as defined by the Highway Capacity Manual (HCM).
LOS is evaluated based on the average control delay per vehicle and
includes deceleration delay, queue move-up delay, stopped delay and
final acceleration delay.

For signalized intersections, LOS ranges from LOS A (<10 seconds of
average delay) to LOS F (>80 seconds of average delay). For
unsignalized intersections, the LOS ranges from LOS A (<10 seconds
of average delay) to LOS F (>50 seconds of average delay). Capacity
is evaluated in terms of the ratio of demand flow to capacity with an at-
capacity condition represented by a v/c ratio of 1.00 (i.e. volume
demand equals capacity).
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Under City of Brantford TIS Guidelines®, movements are considered
critical:

When v/c ratios for overall intersection operations, through
movements, or shared through/turning movements exceeds
0.85;

When v/c ratios for dedicated turning movements exceeds 0.95,
or queue lengths for individual movements exceeds available
lane storage; and/or

When as unsignalized intersection operates with a movement or
approach at LOS E, or worse.

The traffic operations in the study area have been evaluated using
Synchro 10 with the following parameters:
Existing lane configurations;

Signal timing as provided by the City (and included in
Appendix A for reference);

Heavy vehicles percentages and pedestrian volumes as
extracted from the turning movement counts; and

Synchro default values for all other inputs.
Synchro implements the methodology of the Highway Capacity Manual

(HCM). The intersection analysis considers three separate measures
of performance:

The level of service (LOS), based on the average delay for each
turning movement, measured in seconds (s);
The volume-to-capacity (v/c) ratio for each movement; and
The 95th percentile queue length, in metres (m).
Table 2.4 and Table 2.5 summarize the level of service conditions and
indicate the study intersections are operating within capacity and with

acceptable levels of service. Appendix B contains the detailed
Synchro reports.

5 City of Brantford. Transportation Impact Study Guidelines. July 2014.
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TABLE 2.4: EXISTING TRAFFIC OPERATIONS - AM PEAK HOUR

'g Direction /Movement /Approach
z, Eastbound Westbound Northbound Southbound
2 Intersection Control MOE £ - S < - S £ - S < - S I
2 Type ¢ | S| | 8|« | 8|2 |8 |«e|8|2|8|«|8|=2|8]|¢
3 Sle|2|s|s|g|2|s|2|¢e|2|5|23|28|/2|5|5¢o
c < [ = ] o = < [ = ] o =
< = < - < =] < - <
LOS A A A A B B B B C D D D C D > (o] (o]
) ) Delay 7 8 7 8 18 12 11 14 31 37 36 36 31 36 > 35 20
;a'r:vj;?';“;t"";emgﬂ os | Ve |06 | 029 | 0.06 0.44 | 0.20 | 0.04 0.30 | 0.49 | 0.34 023|039 | > 0.43
Street Q 15 44 7 46 34 1 19 29 29 16 24 >
Ex 140 - 25 40 - 45 45 - 40 35 - >
Avail. | 125 - 19 -6 - 44 26 - 11 19 - >
LOS < A > A < A > A C C > (o] < C > (o] A
Delay | < 4 > 4 < 2 > 2 32 33 > 33 < 32 > 32 8
2 - Mt. Pleasant Street & TCcS V/IC < 0.30 > < 0.37 > 0.09 | 0.20 > < 0.04 > 0.37
Colborne Street West Q < 31 > < 1 > 7 21 > < 4 >
Ex < - > < - > - - > < - >
Avail. < - > < - > - - > < - >
LOS < C > C < A > A < C > (&3 < D > D B
Delay < 21 > 21 < 6 > 6 < 30 > 30 < 54 > 54 17
3 - Colborne Street West & TCS V/IC < | 0.62 > < (044 > < (024 > < | 072 > 0.61
Gilkison Street Q < 91 > < 36 > < 21 > < 27 >
Ex < - > < - > < - > < - >
Avail. < - > < - > < - > < - >
LOS UM um UM > UM
Delay >
4 - Colborne Street West & V/IC >
5 Ballantyne Drive wse Q >
2 Ex >
x Avail. >
g LOS C C E (o] B B B B < C A A B
= Delay | 28 22 69 26 11 13 13 12 < 22 2 8 17
< 5 - Colborne Street West & TCcs V/C | 0.73 | 0.57 | 0.04 0.14 | 0.21 | 0.02 < 0.52 | 0.56 0.74
Brant Avenue/icomm Drive Q 85 62 2 10 25 1 < 46 0
Ex 200 - 5 115 - 215 < - -
Avail. | 115 - 3 105 - 214 < - -
LOS A A C Cc A A > A D C > Cc < C > C Cc
Delay| 7 8 33 23 6 5 > 5 35 23 > 33 < 23 > 23 22
6 - lcomm Drive & Market TCS V/C | 0.02 | 0.07 | 0.14 0.06 | 0.08 > 0.72 | 0.05 > < 0.00 > 0.31
Street South Q 4 18 44 8 10 > 53 8 > < 0 >
Ex 65 - 60 125 - > - - > < - >
Avail. | 61 - 16 117 - > - - > < - >
LOS (¢} B > B C (¢} C Cc A A > A A A A A A
3 A Delay | 22 14 > 18 31 30 29 30 4 6 > 6 5 5 4 5 10
7 St'rce‘g‘g‘ CD|:\rer/1 i;eg?r‘g"ecth os | Ve |os7 024 ] > 034 | 0.18 | 0.06 011 041| > 0415 | 0.21 | 0.0 0.44
South Q 16 8 > 18 13 12 8 52 > 8 24 5
Ex 75 - > 35 - 3 75 - > 105 - 70
Avail. | 59 - > 17 - -9 67 - > 97 - >
LOS A B A B A A > A (o} D D D C C > C B
Delay 9 12 10 12 6 5 > 6 34 38 36 36 31 33 > 33 18
8 - Veteran's Memorial TCS V/C | 0.03 | 0.38 | 0.07 045 | 017 | > 0.39 | 0.61 | 0.53 0.02 [ 030 | > 0.5
Parkway & Erie Avenue Q 5 61 8 26 22 > 25 50 42 3 27 >
Ex 50 - 50 85 - > 30 - 30 30 - >
Avail. | 45 - 42 59 - > 5 - -12 27 - >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) TCS - Traffic Control Signal <- Shared Left/Through Lane
LOS - Level of Service Ex. - Existing Available Storage (m) TWSC - Two-Way Stop Control >- Shared Right/Through Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m) UM - Unopposed Movement
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TABLE 2.5: EXISTING TRAFFIC OPERATIONS - PM PEAK HOUR

'g Direction /Movement /Approach
z, Eastbound Westbound Northbound Southbound
2 Intersection Control MOE £ - S < - S £ - S < - S I
2 Type ¢ | S| | 8|« | 8|2 |8 |«e|8|2|8|«|8|=2|8]|¢
3 Sle|2|s|s|g|2|s|2|¢e|2|5|23|28|/2|5|5¢o
c < [ = ] o = < [ = ] o =
< = < - < =] < - <
LOS A A A A C B B B C D D D D D > D (o]
) ) Delay 7 7 6 7 26 13 11 16 33 37 36 36 42 54 > 52 22
;a'r:vj;?';“;t"";emgﬂ os | Ve |06 | 023 | 007 0.73 | 0.35 | 0.09 0.40 | 0.40 | 0.13 023|053 | > 0.63
Street Q 11 32 7 106 56 10 22 24 19 18 33 >
Ex 140 - 25 40 - 45 45 - 40 35 - >
Avail. | 129 - 18 66 - 35 23 - 21 17 - >
LOS < A > A < A > A D F > F < D > D B
Delay| < 3 > 3 < 1 > 1 37 89 > 82 < 37 > 37 13
2 - Mt. Pleasant Street & TCcS V/IC < 0.28 > < 0.56 > 0.25 | 0.17 > < 0.05 > 0.56
Colborne Street West Q < 28 > < 2 > 16 34 > < 4 >
Ex < - > < - > - - > < - >
Avail. < - > < - > - - > < - >
LOS < B > B < B > B < C > (&3 < E > E B
Delay < 19 > 19 < 13 > 13 < 31 > 31 < 67 > 67 20
3 - Colborne Street West & TCS V/IC < | 058 > < (084 > < (016 > < | 085| > 0.88
Gilkison Street Q < 98 > < 102 > < 18 > < 51 >
Ex < - > < - > < - > < - >
Avail. < - > < - > < - > < - >
LOS UM um UM > UM
Delay >
4 - Colborne Street West & V/C >
5 Ballantyne Drive wse Q >
=° Ex >
X Avail. >
g_’ LOS B B A B C C E (o] < C A B B
s Delay | 16 14 5 14 23 22 65 | 27 < 28 5 12 15
= 5 - Colborne Street West & TCcS V/C | 0.60 | 0.57 | 0.11 0.34 | 0.24 | 0.04 < 0.66 | 0.84 1.02
Brant Avenue/icomm Drive Q 107 | 76 3 26 44 6 < 66 0
Ex 200 - 5 115 - 215 < - -
Avail. | 93 - 2 89 - 209 < - -
LOS A A D Cc A A > A D C > D < (¢} > C C
Delay| 7 7 36 27 8 8 > 8 39 23 > 36 < 23 > 23 25
6 - lcomm Drive & Market TCS V/C | 0.00 | 0.12 | 0.25 0.14 | 0.10 > 0.78 | 0.05 > < 0.04 > 0.43
Street South Q 1 22 66 15 15 > 68 9 > < 5 >
Ex 65 - 60 125 - > - - > < - >
Avail. | 65 - - 110 - > - - > < - >
LOS C C > Cc E C C D (¢} C > Cc B B B B Cc
X i Delay | 24 22 > 23 61 30 29 45 25 21 > 22 15 16 10 15 22
7 St'rce‘g‘g‘ CD|:\r/Zr/1?;;e§?r\:ecth s | Ve |04 |02t > 0.86 | 0.19 | 0.04 039|042 | > 0.35 | 0.58 | 0.06 0.64
South Q 47 31 > 68 19 5 25 80 > 25 91 7
Ex 75 - > 35 - 3 75 - > 105 - 70
Avail. | 28 - > -33 - 2 50 - > 80 - >
LOS B B B B B A > A D D C D C C > (o] B
Delay | 12 14 12 14 13 2 > 6 41 36 33 35 31 34 > 34 16
8 - Veteran's Memorial TCS V/C | 0.04 | 0.32 | 0.07 072 {035 | > 0.63 | 0.55 | 0.23 0.04 [ 043 | > 0.73
Parkway & Erie Avenue Q 4 49 9 52 19 > 37 44 22 5 36 >
Ex 50 - 50 85 - > 30 - 30 30 - >
Avail. [ 46 - 41 33 - > -7 - 9 26 - >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) TCS - Traffic Control Signal <- Shared Left/Through Lane
LOS - Level of Service Ex. - Existing Available Storage (m) TWSC - Two-Way Stop Control >- Shared Right/Through Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m) UM - Unopposed Movement
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3.1.1

Safety Performance Report

Collision Data

The City of Brantford provided collision information for the period of
January 1, 2015, to December 31, 2019 (inclusive) at the following
intersections:

Mt. Pleasant Street and Veteran’s Memorial Parkway;
Mt. Pleasant Street and Colborne Street West;
Colborne Street West and Gilkison Street;

Colborne Street West and Brant Avenue/lcomm Drive;
[comm Drive and Market Street South; and

Ilcomm Drive/Greenwich Street and Clarence Street South.

The data was provided in tabulated form, and included the following
information: date and time, weather, impact type, presence of injuries,
and road surface condition. Additional information for each driver was
provided as follows: direction of travel, vehicle maneuver, vehicle type,
and driver action. Appendix C contains the raw collision reports.

The collision reports have been reviewed as is. No modifications or
adjustments have been made to correct any duplicate entries, or
entries for which the collision record appears incorrect (i.e. rear end
collision between a northbound and westbound driver).

All Collisions

Figure 3.1 illustrates a locational summary of the collisions within the
study area. A total of 312 collisions were reported during the analysis
period. Nearly half of all collisions (46%) occurred at either Colborne
Street and Brant Avenue/lcomm Drive (72 collisions (23%)) or lcomm
Drive/Greenwich Street and Clarence Street South (72 collisions
(23%)).

Figure 3.2 illustrates a broad summary of key collisions statistics. The
data indicates environmental conditions were likely not a contributing
factor since approximately 80% of collisions occurred under clear
conditions. Seventeen percent of collisions occurred under rain (9%) or
snow (8%) with the remaining 3% occurring under drifting snow, fog,
mist, dust, or smoke.

The most common impact types were rear end collisions (34%) and
turning movement (24%). Most collisions (77%) were uncategorized,
considered non-reportable, or resulted in personal damages only.
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However, there was one fatal injury at Colborne Street/Gilkison Street,
and 61 non-fatal collisions across all intersections.

Out of all 312 collisions, six collisions involved a cyclist, all of which
were deemed the fault of the cyclist. Seven other collisions involved a
pedestrian. Table 3.1 summarizes the total number of collisions
involving vulnerable road users at each intersection.

TABLE 3.1: COLLISIONS WITH VULNERABLE ROAD USERS
(2015-2019)

Collision Type
Intersection —T
Cyclist Pedestrian

Veteran’s Memorial Parkway and Mt. Pleasant

0 0
Street
Colborne Street West and Mt. Pleasant Street 1 1
Colborne Street West and Gilkison Street 2 1
Colborne Street West and Brant Avenue/lcomm 1 y
Drive
Icomm Drive and Market Street South 0 3
Icomm Drive/Greenwich Street and Clarence Street > 1
South
Total 6 7

Paradigm Transportation Solutions Limited | Page 27 4
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3.1.2 Veteran’s Memorial Parkway & Mt. Pleasant Street

A total of 52 collisions were reported during the analysis period. The
collision reports indicate environmental conditions were not a
significant contributing factor as 80% of collisions occurred under clear
conditions. Figure 3.3 illustrates key elements of the review including
impact type, classification of the collisions, monthly distribution, and
environmental conditions.

The most common impact type was rear end (22 collisions), followed
by single motor vehicle (SMV) other (12 collisions), and turning
movement (11 collisions). None of the collisions involved a pedestrian
or cyclist.

Seventy-five percent of the collisions resulted in personal damage
only, were considered non-reportable or were otherwise
uncategorized. The remaining 25% (13 collisions) resulted in non-fatal
injuries. None of the collisions resulted in fatal injuries. Following too
closely was noted as the most frequent driver action, contributing to
19% of collisions.

Collision frequency has remained relatively stable year over year, with
an average of 0.9 collisions per month. Collision frequency is also
relatively consistent per month, with the largest number of collisions
occurring in July (8 collisions), January (7 collisions) and December (6
collisions).

Notable trends at this intersection include the following:

62% of collisions that resulted in non-fatal injuries were
classified as a turning movement collision, 75% of which
involved a westbound vehicle turning left;

Of these collisions that involved a westbound left-turning
vehicle, 66% occurred on a weekday between 4:00 PM and
7:00 PM;

All the rear-end collisions occurred under clear conditions; and

73% of rear-end collisions involved two eastbound vehicles, or
two northbound vehicles.

The collision history at the intersection appears to indicate driver error
as the most common contributing factor, largely through following too
closely. Non-fatal injuries are largely associated with turning movement
classified collisions, many of which involve a westbound left-turning
vehicle and an eastbound through vehicle. Since a westbound
advance left-turn phase is already provided at the intersection, these
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collisions may be due to westbound left-turning vehicles clearing the
intersection without yielding to oncoming traffic.

The traffic analyses summarized in Section 2.6 indicate the
westbound left-turn movement at this intersection operates with an
acceptable level of service (LOS C or better). However, additional
green time could be allocated to the westbound left-turn phase to
increase the percentage of left-turning vehicles during the protected,
rather than permissive phase of this movement.

Paradigm Transportation Solutions Limited | Page 31 i



Apnig uoneuodsuel] — 3 sse|) [edidiunpy sBUISSOID) JoAlY puels) saly |

1904]S Juesea|d ‘N pue Aemyied [elIOWID|\ S,UeId9)A

MBIA3Y UOISI||0)

710
28g AON

€410 L0
100 deg bBny |nr dy Jepy ga4 uep

Uuo\ Ag suoisl|jo IV

2o
unp  Aepy

&
S &
O/»a O/v @& O/& @lv
Q > A 2 & Q
W & o N > ¢
(O N ? 2> N N

adA| 10edw) Aq suoisijjo) IV

D W0~ © O ¥ ® N «— O

suoIs|||0D Jo JaquinN

suols|||oD Jo JaquinN

WBIpOIHY V

%EE

a|qenodal-uoN
PaYISSE|D JON =

Ao "ad
Ainluj |ejej-uop =

%0¥

%<

uonesjiisse|n Ainfu

1snp ‘eyows ‘1siw ‘Bo4
MOUS =
uley

Jeg|D s

%6

%<

SUONIPUOY |EJUSWIUOIIAUT



Three Grand River Crossings Municipal Class EA | Transportation Study | 190487 | August 2021

3.1.3 3.1.3 Colborne Street West and Mt. Pleasant Street

A total of 32 collisions were reported during the five-year analysis
period. The collision reports indicate environmental conditions were not
a significant contributing factor since 85% of collisions occurred under
clear conditions. Figure 3.4 illustrates key elements of the review
including impact type, classification of the collisions, monthly
distribution, and environmental conditions.

The most common impact type was rear end (9 collisions), followed by
turning movement (8 collisions) and SMV other (8 collisions). One

collision involved a cyclist which resulted in non-fatal injuries. Another
collision involved a pedestrian which also resulted in non-fatal injuries.

Eighty-one percent (26 collisions) resulted in personal damage only,
were considered non-reportable or were otherwise uncategorized. The
remaining six collisions resulted in non-fatal injuries. None of the
collisions resulted in fatal injuries.

Collision frequency has remained relatively stable year over year, with
an average of 0.5 collisions per month. A total of nine collisions
occurred in 2017, representing the highest annual total among the five
years under review. Collision frequency is also consistent month to
month, with the largest number of collisions occurring in May (4
collisions) and December (4 collisions).

Notable trends at this intersection include the following:

Non-fatal injuries were exclusively related to sideswipe, SMV
other and turning movement collisions;

75% of sideswipe collisions involved two eastbound vehicles;

56% of rear-end collisions involved two westbound vehicles and
33% involved two northbound vehicles; and

The respective collisions involving the cyclist and pedestrian
occurred under clear conditions, and daytime lighting conditions.

The collision history at the intersection appears to indicate driver error
as the most common contributing factor. The collision involving the
cyclist indicates both the cyclist and motor vehicle operator failed to
yield the right-of-way to each other. The collision involving a pedestrian
indicates the motor vehicle operator completed an improper turn.
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3.1.4 Colborne Street West and Gilkison Street

A total of 42 collisions were reported during the analysis period. The
collision reports indicate environmental conditions were not a
significant contributing factor since approximately 74% of collisions
occurred under clear conditions. Figure 3.5 illustrates key elements of
the review including impact type, classification of the collisions,
monthly distribution, and environmental conditions.

The most common impact type was rear end (18 collisions) and turning
movement (13 collisions). Two collisions involved a cyclist, and one
collision involved a pedestrian.

Seventy nine percent (33 collisions) were uncategorized or resulted in
personal damages only. Nineteen percent (8 collisions) resulted in
non-fatal injuries. A fatal collision occurred in November 2016 under
clear and dry conditions. This collision did not involve a cyclist or
pedestrian. Disobeying traffic control (8 collisions) and following too
close (8 collisions) were noted as the most frequent driver action.

Annual collision frequencies have generally been decreasing from a
peak of 13 collisions in 2016 to four collisions in 2019. Over the five-
year review period, the intersection has averaged 0.7 collisions per
month. A larger number of collisions were observed between April and
September (28 collisions), as opposed to October to March (14
collisions).

Notable trends at the intersection include the following:
50% of the 18 observed rear-end collisions occurred during rain,

show or slush;

72% of the 18 observed rear-end collisions involved two
westbound vehicles;

10 of the 13 turning movement collisions involved a left-turning
vehicle, eight (80%) of which were eastbound or westbound left-
turn maneuvers;

Non-fatal injuries were primarily associated with angle and
turning movement collisions;

The two collisions involving cyclists occurred in September
under dusk conditions; and

The collision involving the pedestrian occurred in March, under
clear, daytime conditions.

The collision data does not indicate a significant difference in rear-end
collisions occurring during poor weather (rain or snow) or clear
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conditions. This indicates driver behaviour is likely a key contributor to
these collision types. However, rear-end collisions appear to be more
likely between two westbound vehicles especially between 12:00 PM
and 6:30 PM. This is likely the result of higher westbound traffic
volumes at this intersection in the afternoon. The vehicle maneuvers
included in the reports for westbound/westbound rear-end collisions do
not clarify if a stopped vehicle was intending to turn left, or were
stopped at the stop bar. Therefore, it is difficult to determine whether
the lack of a dedicated westbound left-turn lane is a contributing factor
in a large proportion of rear-end collisions at this intersection.

Notwithstanding, the larger proportion of eastbound and westbound
left-turning vehicles involved in turning movement collisions at the
intersection may be the result of the shared left-turn/through lane on
the eastbound and westbound approaches to the intersection. Left-
turning vehicles may be facing an opposing left-turning vehicle which
impedes visibility of through traffic in the adjacent curb lanes.
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3.1.5 Colborne Street West and Brant Avenue/lcomm Drive

A total of 72 collisions were reported during the five-year analysis
period. The collision reports indicate environmental conditions were not
likely a contributing factor since approximately 81% of collisions
occurred under clear conditions. Figure 3.6 illustrates key elements of
the review including impact type, classification of the collisions,
monthly distribution, and environmental conditions.

The most common impact type was rear end (30 collisions) and
sideswipe (20 collisions), combining for 69% of all reported collisions.
One collision involved a cyclist, and another involved a pedestrian.

Eighty-nine percent (64 collisions) resulted in personal damage only,
were considered non-reportable, or otherwise uncategorized. The
remaining 11% (8 collisions) resulted in non-fatal injuries. None of the
72 collisions resulted in fatal injuries. Improper lane change was
identified as the most common driver action, contributing to 13
collisions.

Annual collision frequencies have remained generally consistent
between 2015 and 2019, averaging 1.2 collisions per month. A total of
23 collisions occurred in 2017, representing 32% of all collisions during
the five-year period. A larger number of collisions occurred between
October and March (43 collisions), as opposed to April to September
(29 collisions).

Notable trends at the intersection include the following:

60% of rear end collisions, and 70% of sideswipe collisions
involved two southbound vehicles;

27% of rear end collisions, and 20% of sideswipe collisions
involved two eastbound vehicles; and

28% of rear end collisions involving two southbound vehicles
were the result of following too closely;

71% of sideswipe collisions involving two southbound vehicles
were the result of an improper lane change; and

The collisions involving cyclists or pedestrians occurred under
clear conditions, but either at dusk or at night. The collision with
the pedestrian involved an eastbound vehicle travelling straight
through the intersection.

The collision history at the intersection indicates 32 collisions (44%)
involve two southbound vehicles approaching the intersection and
results in either a rear end or sideswipe collision. Improper lane
changes and following too closely are the primary driver actions
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contributing to these collisions. More notably, many of these collisions
occurred before, during and after the PM peak hour at the intersection.

A review of the lane configuration on Brant Avenue between Dalhousie
Street and Colborne Street indicates the curb lane becomes a right-
turn lane. The centre lane remains a through lane, and a shared
left/through lane is introduced approaching Colborne Street. Overhead
lane configuration signs are installed 40 metres north of Dalhousie
Street, directing motorists to the correct lane depending on their
desired route (e.g., south via Icomm Drive or west via Colborne
Street). Overhead signs are also provided on Dalhousie Street, with
dedicated signs for the two left-turn lanes provided on the westbound
approach.

Driver confusion or inattentiveness is likely a key contributor to the
pattern of sideswipe and rear end collisions at this location. This is
exacerbated by the intersection spacing between Brant
Avenue/Dalhousie Street and Brant Avenue/lcomm Drive/Colborne
Street.

Based on field observations, the intersection does not include tracking
pavement markings for the dual eastbound left turn movement. Ontario
Traffic Manual (OTM) Book 12° notes that “a dual LTL [left turn lane]
shall require pavement marked ‘tracking’ lines for guidance of turning
vehicles” (pg. 156). Consideration could also be given to modifying the
existing shared eastbound left-turn/through lane to an exclusive left-
turn lane, or exclusive through lane. This would seek to eliminate slip
around maneuvers from through volumes who may be stuck behind a
left-turning vehicle when waiting for a pedestrian to cross the north
approach of the intersection.

The intersection also includes an uncontrolled pedestrian crossing of
the southbound channelized right-turn movement. The collision history
does not identify any collisions relating to the uncontrolled crossing;
however, this can present a conflict between vehicles and
pedestrians. The conflict is exacerbated by the high volume of right-
turning traffic (approximately 1,200 vehicles in the PM peak hour, or
one every three seconds) at this intersection. This volume of traffic
provides very limited crossing opportunities for pedestrians. Removal
of the channelization or conversion to a “smart channel” design may
reduce conflicts between vehicles and pedestrians.

6 Ministry of Transportation, Ontario. Ontario Traffic Manual Book 12: Traffic
Signals. March 2012.
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3.1.6 Icomm Drive and Market Street South

A total of 42 collisions were reported during the five-year period
reviewed. The collision reports indicate environmental conditions were
not a contributing factor since approximately 81% of collisions occurred
under clear conditions. Figure 3.7 illustrates key elements of the
review including impact type, classification of the collisions, monthly
distribution, and environmental conditions.

The most common impact type was turning movement (15 collisions)
followed by rear end (8 collisions), SMV other (7 collisions) and
sideswipe (6 collisions). None of the collisions involved cyclists;
however, two collisions involved municipal transit buses, and three
collisions involved pedestrians.

Eighty-one percent (34 collisions) of the collisions resulted in personal
damage, were considered non-reportable, or were otherwise
uncategorized. The remaining 19% (8 collisions) resulted in non-fatal
injuries. None of the collisions resulted in fatal injuries. Improper turn
(11 collisions) was noted as the most frequent driver action,
contributing to 26% of collisions.

Collision frequency has remained relatively stable at this intersection,
with an average of 0.7 collisions per month. Fourteen collisions
occurred in 2015, and 10 occurred in 2017. Seven or fewer collisions
occurred in each of 2016, 2018 and 2019. A larger number of collisions
occurred between October and March (33 collisions), as opposed to
April to September (9 collisions).

Notable trends at this intersection include the following:

The three collisions involving pedestrians occurred on
weekdays, during daylight hours, and under clear conditions;

Two of the collisions involving pedestrians both involved a
southbound vehicle turning right;

The third collision involving a pedestrian involved a westbound
vehicle turning left;

63% of rear-end collisions involved two northbound vehicles;
and

Both collisions involving a municipal bus were rear end
collisions with both vehicles travelling north.

The collision history at the intersection appears to indicate driver error
as the most common contributing factor. No clear trend is apparent

among the high proportion of turning movement collisions, with all four
directions of travel experiencing relatively similar collision frequencies.
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Based on a review of the collision trends, the following could be
considered at the intersection:

» Restricting right-turns on red to protect pedestrians crossing
between the municipal parking garage and Elements Casino;

» Providing protected-permissive left-turn phasing on the north
and southbound approaches;

» Clarify lane arrangements on the southbound approach,
including the painting of lane arrows to communicate permitted
movements to drivers exiting the municipal parking garage; and

» Refreshing pavement markings on all intersection approaches,
and select lane arrows:

e Removal of the through arrow in the westbound curb lane, or
conversion of this pavement marking to a shared
through/right-arrow;

¢ Removal of the right-turn arrow in the northbound curb lane,
and the repainting of a shared through/right-turn arrow.
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3.1.7 Icomm Drive/Greenwich Street and Clarence Street South

A total of 72 collisions were reported during the five-year period
reviewed. The collision reports indicate environmental conditions were
not a significant contributing factor since approximately 85% of
collisions occurred under clear conditions. Figure 3.8 illustrates key
elements of the review including impact type, classification of the
collisions, monthly distribution, and environmental conditions.

The most common impact type was turning movement (23 collisions)
and rear end (21 collisions). Two collisions involved cyclists, and one
collision involved a pedestrian.

Seventy-five percent of all collisions resulted in personal damage only,
were considered non-reportable, or were otherwise uncategorized. The
remaining 25% resulted in non-fatal injuries. None of the collisions
resulted in fatal injuries. Improper turns, disobeying traffic control and
following too closely were noted as the most frequent driver action,
contributing to 51% of all collisions.

Collision frequency has remained relatively stable at this intersection,
with an average of 1.2 collisions per month. Collision frequency is also
relatively consistent throughout the year. No clear disparity in number
of collisions was identified between October and March (37 collisions)
as opposed to April to September (35 collisions). November
represented the month with the highest number of collisions at 10.

Notable trends at this intersection include the following:

All eight angle collisions involved a southbound (75%) or
westbound (25%) vehicle disobeying the traffic control or failing
to yield the right-of-way;

All 21 rear end collisions involved two eastbound, two
southbound, or two northbound vehicles;

38% of these rear-end collisions were noted to involve wet or icy
roadway surface conditions;

48% of turning movement collisions involved a southbound
vehicle, 82% of which were executing a left-turn;

66% of sideswipe collisions involved two southbound vehicles;

The two collisions involving cyclists both occurred in August,
under clear conditions. One collision occurred under nighttime
lighting (10:06 PM), the other occurring during daytime (5:12
PM).
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4.2

4.21

Active Transportation Assessment

Transportation Master Plan Framework

In March 2021, the City finalized its Transportation Master Plan
Update.” The TMP Update includes key goals and objectives for
walking and cycling in the City. Specifically, the City’s goal with respect
to walking is to “be a complete, accessible and pedestrian-friendly
community with networks that integrate with transit, paths and trails,
neighbourhood amenities, parks, open space and schools.” The three
objectives of the TMP with respect to walking are as follows:

» Facilities provide a high level of pedestrian connectivity;

» Walking environment is safe for users; and

» Pedestrian accessibility, comfort, and mobility levels of users
support walking as a preferred mode.

The City’s goal with respect to cycling is to “provide safe and
convenient bicycle routes suitable for all user types: utilitarian
(commuting), recreational (personal or family discretionary), and sport
(advanced, high level recreational).”

The five objectives of the TMP with respect to cycling are as follows:

» Ensure there is a continuous network of safe and direct routes;

» Ensure there is an ability to navigate the bicycle network with
ease;

» Ensure end-of-trip facilities support cycling as a preferred mode
of transportation;

» Ensure the cycling environment is safe; and
» Provide unique and specific design elements appropriate for the
different types of users.
Existing Active Transportation Network

Pedestrian Facilities

Sidewalks are provided on both sides of all study roads, except
Veteran’s Memorial Parkway. However, a multi-use trail is provided on
south side of Veteran’s Memorial Parkway, west and east of Mt.

7 City of Brantford. 2020 Brantford Transportation Master Plan Update. March 2021.
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4.2.2

Pleasant Street. This trail facility connects to the LE & N Rail Trail
along the former Lake Erie and Northern Electric Railway route.

Additional multi-use trails within the study area include the Dike Trail,
Fordview Trail and SC Johnson Trail, portions of which form part of the
Trans Canada Trail. These trails circumvent the Grand River and at
present, cross the Grand River over two dedicated structures between
Colborne Street (Lorne Bridge) and Veteran’s Memorial Parkway:

Brant’s Crossing Bridge: former railway bridge, readapted for
pedestrian and cyclist use. The bridge was closed following a
flooding and ice jam event in 2018. Based on structural
investigations, the bridge was recommended to remain closed
until repairs can take place to ensure its safe use by the public.;

TH&B Crossing Bridge: former railway bridge readapted for
pedestrian and cyclists use. Currently in use.

Sidewalks on Colborne Street West include a landscaped buffer, or
physical barrier (along the Lorne Bridge). These elements enhance the
attractiveness of the pedestrian environment by decreasing potential
conflict with vehicle traffic. Sidewalks on Icomm Drive also include a
landscaped buffer.

All seven study intersections include pedestrian push buttons,
pedestrian signal heads, and delineated crosswalks. However, an
uncontrolled pedestrian crossing exists at Colborne Street West/Brant
Avenue/lcomm Drive across the channelized southbound right-turn
movement. As noted in Section 3.1.5 the high volumes of vehicular
traffic on this movement provide very limited crossing opportunities for
pedestrians. The uncontrolled dual left-turn movement also presents a
hazard to pedestrians crossing the north leg of the intersection.

Cycling Facilities

Cycling facilities throughout the City comprise dedicated bike lanes,
shared use lanes, designated bike routes, or multi-use paths. These
facilities are generally located on lower-tier roads and enhance
connectivity to the City’s trail network. None of the study area roads
are designated cycling routes or include dedicated cycling facilities.

Cycling connectivity near the Lorne Bridge is accommodated through
existing grade separated trails on the east and west sides of the Grand
River. In conjunction with the Brant’s Crossing Bridge, and TH&B
Crossing Bridge these connections enable cyclists to cross the Grand
River separated from vehicular traffic.
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4.3

Cycling Facility Considerations

The rehabilitation of the Lorne Bridge, in conjunction with the damaged
Brant’s Crossing Bridge provide an opportunity to consider cycling
facilities on the Lorne Bridge.

Ontario Traffic Manual (OTM) Book 18 (Cycling Facilities)® is intended
to provide “practical guidance on the planning, design and operation of
cycling facilities in Ontario.”

Book 18 includes a three-step Bicycle Facility Type Selection Process
intended to guide the planning and design of cycling facilities. Step 1 is
a high level facility pre-selection based on 85th percentile motor
vehicle operating speeds and average daily traffic volumes. Book 18
includes a three-coloured nomograph that is divided into three types of
operating environments:

Shared Roadway (Blue): roadway environments with relatively
low traffic volumes and low to moderate speeds. Types of
bicycle facilities include shared roadways and signed bike
routes with standard or wide travel lanes, with or without shared
lane markings;

Designated Cycling Operating Space (White): roadway
environments with moderate to high speeds and low traffic
volumes, or low speeds and moderate traffic volumes. Types of
bicycle facilities in this category include paved shoulders,
exclusive bicycle lanes, separated bicycle lanes and/or raised
cycle tracks.

Separated Facility or Alternate Route (Red): roadway
environments with highs speeds and high traffic volumes. Under
these conditions, alternate parallel corridors more conductive to
cycling should be considered; however, if the roadway provides
strong system connectivity, suitable facilities may include
separated bicycle lanes, a raised cycle track, or a path in a
roadway boulevard.

Figure 4.1 illustrates the Cycling Facility Pre-Selection Nomograph.
Book 18 recommends a separated facility or alternate route for
roadways with an AADT greater than 15,000 vehicles, and operating
speeds greater than 50 km/h.

Given the estimated AADT of 24,000 vehicles on Colborne Street
West, in conjunction with the posted speed limit of 50 km/h, separated
bicycle facilities would be required across the Lorne Bridge. However,

8 Ministry of Transportation, Ontario. Book 18: Cycling Facilities. December 2013.
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to maintain the current lane arrangement and capacity, separated
facilities do not appear feasible given the limited platform width across
the Lorne Bridge.

The City’s Transportation Master Plan Update® recommends a future
extension of Oak Park Road from Hardy Road to Colborne Street
West. When the Oak Park Road Extension is constructed, future
vehicle demands across the Lorne Bridge are forecast to be reduced
as trips destined to west Brantford would have an alternative route.
This could provide an opportunity to reallocate road space across the
Lorne Bridge for separated bicycle facilities. However, separated
cycling facilities on the Lorne Bridge may introduce a gap in the cycling
network as few of the study area roadways are identified as permitted
bicycle routes. Installation of separated cycling facilities on the Lorne
Bridge would need to occur in conjunction with a bicycle network
planning study.

At this time, existing alternate cycling routes across the Grand River
are recommended.

® City of Brantford. Transportation Master Plan Update. March 2021.
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5

5.1

Preferred Design Concept

The preferred design concept during rehabilitation of the Lorne Bridge
is maintaining one travel lane per direction. Lane capacity in the City’s
TransCAD model assumes a theoretical capacity of 800 vehicles per
hour per lane.

Based on two travel lanes per direction across the bridge, the
theoretical capacity of Colborne Street West across the Grand River is
1,600 vehicles per hour per lane. Using the TransCAD lane capacity
assumptions, it is assumed each lane of travel during rehabilitation will
accommodate up to 800 vehicles per hour.

Detour Route Assumptions

The City’s Transportation Master Plan Update'® recommends a future
extension of Oak Park Road from Hardy Road to Colborne Street
West. At the time of writing of this Transportation Study, an
Environmental Assessment was underway for this roadway extension.
An extension of Oak Park Road would provide an additional crossing
of the Grand River. Thus, existing and future capacity constraints on
the Lorne Bridge may be lessened depending on when the Oak Park
Road extension is completed, and the Lorne Bridge is rehabilitated.

However, the timing and completion of the Oak Park Road Extension is
identified as a medium term project in the City’s TMP, with an expected
completion between 2026 and 2031. Since the timing of the Lorne
Bridge rehabilitation is also unknown, the Oak Park Road Extension
has not been included in the detour route assessment. This represents
a conservative approach to the forecasting of detour traffic volumes on
the study area roads.

Based on the estimated lane capacity in the City’s TransCAD model,
the detour route assumes a peak hour volume of 800 vehicles per
hour, per lane, per direction on Colborne Street West. Observed
vehicle trips above this capacity threshold have been reassigned on
the study road network to utilize Veteran’s Memorial Parkway.

The TMP Update summarized the key routing of eastbound and
westbound vehicles movement across the Lorne Bridge in the PM
peak hour. The analysis presented a generally equal distribution of
vehicles trips along Paris Road, Brant Avenue, West Street, and
Colborne Street East. Higher vehicle volumes were noted along Brant
Avenue between Paris Road and Colborne Street West, since this
roadway captures all traffic destined for Paris Road, Brant Avenue and

0 |bid.
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5.1.1

West Street. It is assumed that vehicles detouring across Veteran’s
Memorial Parkway will distribute 50% towards Brant Avenue and Paris
Road (via Market Street), and 50% towards Colborne Street East and
West Street (via Clarence Street). Eastbound detour traffic has been
further refined, by equally distributing northbound Brant Avenue traffic
via the northbound left turn at Market Street/Icomm Drive and the
northbound left-turn at Clarence Street/lcomm Drive/Greenwich Drive.

In both peak hours, westbound vehicles currently traversing the Lorne
Bridge via southbound Brant Street, are assumed to travel further
south onto lcomm Drive, and turn right onto Market Street. From
Market Street, these vehicles can enter westbound Veteran’s Memoirial
Parkway to cross the Grand River. It is possible some drivers may
continue to lcomm Drive, and turn right onto southbound Clarence
Street South. However, the assignment of all trips to Market Street
South represents a conservative approach along the most direct detour
routing.

Figure 5.1 summarizes the respective eastbound and westbound
detour routing along Veteran’s Memorial Parkway.

Intersection Lane Configurations

The existing southbound right-turn movement from Brant Avenue onto
Colborne Street West transitions into the westbound curb travel lane
through a channelized right-turn facility. Northbound left-turning
vehicles turn into the westbound travel lane adjacent to the curb lane.
This lane configuration enables the southbound right-turn movement to
effectively operate as a free flow condition, except in the presence of
pedestrians in the crosswalk.

During the bridge rehabilitation, it has been assumed southbound right-
turning traffic, and northbound left-turning traffic will share one
westbound lane across the Lorne Bridge. In addition, the southbound
right-turn movement will be modified to remove the right-turn channel.
This is intended to increase pedestrian safety at the intersection

during rehabilitation. Southbound right-turning vehicles will need to
yield to pedestrians in the crosswalk, and/or northbound left-turning
vehicles clearing the intersection. The Synchro model under the detour
scenario has been modified accordingly to accommodate this revised
lane arrangement.

Likewise, in the eastbound direction, the Lorne Bridge currently carries
three travel lanes, which transition into an exclusive left-turn lane,
shared left-turn/through lane, and exclusive through lane. A short
exclusive right-turn lane is also provided on Colborne Street West at
Brant Avenue/lcomm Drive.
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During bridge rehabilitation, it has been assumed the eastbound
approach on Colborne Street West at Brant Avenue/lcomm Drive will
comprise two exclusive left-turn lanes, and a shared through/right-turn
lane. The existing exclusive right-turn lane will support through
movements and right-turning movements. This lane configuration
responds to the 3:1 ratio of eastbound left-turn movements to
combined through/right-turn movements on this approach in the AM
peak hour.

Paradigm Transportation Solutions Limited | Page 53 4



/81061
Apnig uonepodsuel] — 3 sse|D [ediolunjy sBuISso1) JaAlY puUBlIS) 881yl

Buipnoy Jnojag pajewi}sy

wbipoiod Wv

; a (0202) alboo9 :901n0g abew|
[oAel punogisem — . W iy

|aAel] punogjsey «———

LIRS A




Three Grand River Crossings Municipal Class EA | Transportation Study | 190487 | August 2021

5.2

Detour Traffic Forecasts

Figure 5.2 and Figure 5.3 illustrate the reassigned traffic volumes
associated with the detour route assumptions illustrated in Figure 5.1.

Figure 5.4 and Figure 5.5 illustrate the ultimate future traffic volumes
at the study intersections during the bridge rehabilitation.
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Traffic Control Plans

Operations and Analyses

Traffic operations under the detour scenario have been reviewed using
the detour routing, and lane configurations assumptions noted in
Section 5.1. Based on discussions with City staff, several study
intersections are part of directional coordination patterns. Therefore,
signal timing plans and phase structures have not been altered from
existing conditions.

Table 6.1 and Table 6.2 summarize the level of service conditions
under the detour scenario. The results indicate the study intersections
are forecast to operate within capacity and with acceptable levels of
service in the AM peak hour. In the PM peak hour, the following critical
movements are noted:

Veteran’s Memorial Parkway and Mt. Pleasant Street

The westbound left-turn movement is forecast to operate at
LOS F, with a v/c ratio of 1.28

Colborne Street West and Brant Avenue/lcomm Drive

The southbound through movement is forecast to operate at
LOS D, with a v/c ratio of 1.00, and queues that may impact
operations at Brant Avenue/Dalhousie Street.

Traffic operations at Colborne Street West/Brant Avenue/lcomm
Drive reflect the reassignment of approximately 500 southbound
right-turn movements. The City could consider alternate lane
arrangements on Brant Avenue; however, the existing roadway
width and centre median limits the ability to provide an
additional through lane while providing a dedicated right-turn
lane. Alternatively, if the rehabilitation occurs when the Oak
Park Road Extension is constructed, southbound vehicle
demand during the weekday PM peak hour would likely be
reduced providing for a reduction in the southbound queue
length.

lcomm Drive and Market Street South

The eastbound right-turn movement is forecast to operate at
LOS F, with a v/c ratio of 0.59.

Appendix D contains the detailed Synchro reports.
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TABLE 6.1: DETOUR TRAFFIC OPERATIONS - AM PEAK HOUR

'g Direction /Movement /Approach
z, Eastbound Westbound Northbound Southbound
2 Intersection Control MOE £ - S < - S £ - S < - S I
2 Type ¢ | S| | 8|« | 8|2 |8 |«e|8|2|8|«|8|=2|8]|¢
3 Sle|2|s|s|g|2|s|2|¢e|2|5|23|28|/2|5|5¢o
c H [ = ] o = < [ = ] o =
< = < - < =] < - <
LOS B B B B D B B (o] C C D D C C > (o] (o]
) ) Delay | 12 15 11 14 44 19 17 25 24 28 45 38 23 27 > 26 24
;a'r:vj;?';“;t"";emgﬂ 1os | V& | 020 048 | 0.08 0.75 | 0.28 | 0.05 021018 | 079 036|020 > 0.71
Street Q 18 75 8 71 40 3 16 18 78 29 20 >
Ex 140 - 25 40 - 45 45 - 40 35 - >
Avail. | 122 - 17 -31 - 42 29 - -38 6 - >
LOS < A > A < A > A C C > (o] < C > (o] A
Delay | < 3 > 3 < 3 > 3 33 33 > 33 < 32 > 32 8
2 - Mt. Pleasant Street & TCcS V/IC < 0.20 > < 0.39 > 0.09 | 0.14 > < 0.03 > 0.38
Colborne Street West Q < 18 > < 9 > 7 18 > < 4 >
Ex < - > < - > - - > < - >
Avail. | < - > < - > - - > < - N
LOS < B > B < A > A < D > D < C > (o] B
Delay | < 17 > 17 < 5 > 5 < 39 > 39 < 31 > 31 15
3 - Colborne Street West & TCS V/IC < 1043 > < (038 > < |066]| > < |036| > 0.48
Gilkison Street Q < 56 > < 24 > < 41 > < 19 >
Ex < - > < - > < - > < - >
Avail. < - > < - > < - > < - >
LOS UM um UM > UM
Delay >
4 - Colborne Street West & V/C >
5 Ballantyne Drive wse Q >
2 Ex >
x Avail. >
o LOS D B > (o] A B > B A C C (o] (o]
= Delay | 39 15 > 33 9 11 > 11 0 24 26 25 24
< 5 - Colborne Street West & TCS V/C | 0.90 | 0.30 > 0.15 | 0.36 > 0.00 | 0.62 | 0.54 0.76
Brant Avenue/icomm Drive Q 149 | 33 > 6 31 > 0 53 36
Ex 200 - > 115 - > 25 - -
Avail. | 51 - > 109 - > 25 - -
LOS A B D D A A > A C B > Cc < B > B (o3
Delay 9 11 53 39 9 9 > 9 34 19 > 32 < 19 > 19 27
6 - lcomm Drive & Market TCS V/C | 0.02 | 0.07 | 0.17 0.07 | 0.15 > 0.79 | 0.04 > < 0.00 > 0.40
Street South Q 4 17 50 1 20 > 69 7 > < 0 >
Ex 65 - 60 125 - > - - > < - >
Avail. | 61 - 10 114 - > - - > < - >
LOS C B > B C C C Cc A A > A A A A A A
i i Delay | 22 14 > 18 31 30 30 30 6 7 > 6 6 5 4 5 9
7 St'rce‘g‘g‘ CD|:\r/Zr/1?;;e§?r\:ecth s | Ve |os7 021 > 034 | 0.18 | 0.15 028|050 > 019 | 0.21 | 0.05 0.51
South Q 17 7 > 18 13 15 21 69 > 9 24 5
Ex 75 - > 35 - 3 75 - > 105 - 70
Avail. | 58 - > 17 - -12 54 - > 96 - >
LOS A B B B B A > A C D D D C C > (o] B
Delay | 10 15 10 14 11 5 > 8 33 36 42 39 30 32 > 32 20
8 - Veteran's Memorial TCcS V/C | 0.03 | 0.56 | 0.07 0.61 | 0.17 > 0.37 | 0.58 | 0.71 0.02 | 0.28 > 0.66
Parkway & Erie Avenue Q 5 94 9 31 22 > 25 50 57 3 27 >
Ex 50 - 50 85 - > 30 - 30 30 - >
Avail. | 45 - 42 54 - > 5 - 27 27 - >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) TCS - Traffic Control Signal <- Shared Left/Through Lane
LOS - Level of Service Ex. - Existing Available Storage (m) TWSC - Two-Way Stop Control >- Shared Right/Through Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m) UM - Unopposed Movement
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TABLE 6.2: DETOUR TRAFFIC OPERATIONS - PM PEAK HOUR

'g Direction /Movement /Approach
z, Eastbound Westbound Northbound Southbound
2 Intersection Control MOE £ - S < - S £ - S < - S I
2 Type ¢ | S| | 8|« | 8|2 |8 |«e|8|2|8|«|8|=2|8]|¢
3 Sle|2|s|s|g|2|s|2|¢e|2|5|23|28|/2|5|5¢o
c < [ = ] o = < [ = ] o =
< = < - < =] < - <
LOS A A A A F B B E C C D D C D > (o] D
) ) Delay | 10 9 7 9 170 17 13 56 31 35 38 36 30 37 > 34 38
;a'r:vj;?';“;t"";emgﬂ 1os | V| 026|035 | 0.08 128 | 057 | 0.19 0.32 | 0.20 | 0.49 050 | 022 | > 1.00
Street Q 13 53 9 174 | 104 22 21 14 36 33 15 >
Ex 140 - 25 40 - 45 45 - 40 35 - >
Avail. | 128 - 16 -134 - 23 24 - 4 2 - >
LOS < A > A < A > A C D > D < D > D B
Delay| < 3 > 3 < 2 > 2 34 49 > 48 < 37 > 37 12
2 - Mt. Pleasant Street & TCcS V/IC < 0.19 > < 0.35 > 0.24 | 0.19 > < 0.07 > 0.36
Colborne Street West Q < 19 > < 10 > 12 1 > < 4 >
Ex < - > < - > - - > < - >
Avail. < - > < - > - - > < - >
LOS < B > B < A > A < D > D < D > D B
Delay | < 18 > 18 < 8 > 8 < 36 > 36 < 50 > 50 18
3 - Colborne Street West & TCS V/IC < | 050 > < (040 > < (050 > < | 071 > 0.52
Gilkison Street Q < 74 > < 45 > < 34 > < 37 >
Ex < - > < - > < - > < - >
Avail. < - > < - > < - > < - >
LOS UM um UM > UM
Delay >
4 - Colborne Street West & V/C >
5 Ballantyne Drive wse Q >
=° Ex >
X Avail. >
2 LOS C (¢} > C C C > C A D C D C
s Delay | 27 26 > 27 26 23 > 24 0 54 23 41 34
= 5 - Colborne Street West & TCS V/C | 0.74 | 0.71 > 0.36 | 0.34 > 0.00 | 1.00 | 0.52 0.85
Brant Avenue/icomm Drive Q 119 | 117 > m0.0| 69 > 0 155 | 27
Ex 200 - > 115 - > 25 - -
Avail. | 81 - > #it#H# - > 25 - -
LOS A A F F B A > B D B > D < B > B F
Delay| 9 9 188 | 162 | 10 10 > 10 40 20 > 37 < 19 > 19 98
6 - lcomm Drive & Market TCS V/C | 0.00 | 0.11 | 0.59 0.22 | 0.14 > 0.84 | 0.05 > < 0.04 > 0.66
Street South Q 0 8 80 22 18 > 89 8 > < 5 >
Ex 65 - 60 125 - > - - > < - >
Avail. | 65 - -20 103 - > - - > < - >
LOS C C > Cc E C C D E C > Cc C B B B Cc
i i Delay | 29 29 > 29 58 30 29 44 63 22 > 28 21 15 10 16 25
7 St'rce‘g‘g‘ CD|:\rer/1 i;eg?r‘g"ecth os | Ve |04 08| > 0.84 | 0.19 | 0.04 088|054 | > 049 | 0.58 | 0.06 0.83
South Q 49 26 > 67 19 5 70 110 > 31 91 7
Ex 75 - > 35 - 3 75 - > 105 - 70
Avail. | 26 - > 32 - 2 5 - > 74 - >
LOS B C B (o] D A > B D D (¢} D C (¢} > Cc C
Delay | 15 21 15 20 38 2 > 14 41 36 34 36 31 34 > 34 22
8 - Veteran's Memorial TCS V/C | 0.04 | 0.57 | 0.07 082|035 | > 0.63 | 0.55 | 0.37 0.04 [ 043 | > 0.81
Parkway & Erie Avenue Q 4 80 9 76 19 > 37 44 32 5 36 >
Ex 50 - 50 85 - > 30 - 30 30 - >
Avail. | 46 - 41 9 - > -7 - 2 26 - >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length (m) TCS - Traffic Control Signal <- Shared Left/Through Lane
LOS - Level of Service Ex. - Existing Available Storage (m) TWSC - Two-Way Stop Control >- Shared Right/Through Lane
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage (m) UM - Unopposed Movement
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6.2

Operations and Analyses — With Improvements

Although the study intersections are part of a larger coordinated traffic
signal network; independent intersection improvements have been
reviewed. These measures are considered temporary in nature and
are intended solely to accommodate detour traffic during bridge
rehabilitation.

Intersection operations at Colborne Street West/Brant Street/lcomm
Drive depend on the ultimate lane configuration of the southbound
approach.

Operations at lIcomm Drive and Market Drive represent a conservative
estimate. A portion of detour traffic may use the eastbound right-turn at
Clarence Street South, rather than at Market Street South. The
preceding analyses forecast excess capacity at Clarence Street South
to accommodate additional right-turning vehicles.

The westbound left-turn movement on Veteran's Memorial Parkway at
Mt. Pleasant Street is forecast to operate beyond capacity (v/c > 1.00)
in the PM peak hour. OTM Book 12 recommends the provision of a
protected-permissive (advance) left-turn phase if opposing traffic
volume and signal timing limit capacity during the permissive left-turn
phase. Appendix E contains the detailed advance left-turn phase
warrant.

The analysis indicates the westbound left-turn movement warrants a
protected-permissive phase. It is recommended a protected-permissive
left-turn phase be implemented within the existing 90 second cycle
length. This phase would be concurrent with the existing eastbound
protected-permissive left-turn phase at this intersection.

Table 6.3 summarizes traffic operations at Veteran’s Memorial
Parkway and Mt. Pleasant Street with a westbound left-turn protected-
permissive phase. The analysis results forecast the intersection and all
movements to operate with acceptable levels of service, and within
capacity. Appendix F contains the detailed Synchro reports.
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