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Executive Summary

HDR Corporation was contracted by WM Canada (WM) to prepare this Transportation
Existing Conditions Report as part of the Twin Creeks Environmental Centre Landfill
Optimization Project Environmental Assessment (EA). The purpose of this report is to
provide a description of existing transportation conditions within the study areas.

The TCEC is located approximately 1 km north of the Village of Watford in the
Township of Warwick, southeast of the intersection of Zion Line and Nauvoo Road.
For Transportation, the On-site Study Area corresponds to the existing TCEC site, and
the Off-site Study Area has been extended to include external study area intersections
that are used by facility vehicles to serve the local and broader areas based on known
haul routes and typical origin-destinations for site traffic.

There are approximately 5 years of approved landfill airspace capacity remaining at
the TCEC (i.e., capacity will be reached in approximately 2031). The proposed
optimization would provide additional airspace capacity of up to approximately
14.3 million cubic metres (m?), which could extend the site life by about 12 years (from
2031 to 2043), and may be achieved through alternative landfill configurations or
alternative methods within the existing 301-hectare TCEC site area. No changes are
being proposed to the current TCEC site area, the approved service area, or the
annual fill rate.

The day-to-day operations of the TCEC are expected to continue as they are today in
terms of the traffic generated daily and during peak hours. While the landfill
optimization will allow for the operating life to be extended, there will be no changes to
the daily or yearly tonnage limits. Additionally, the site access and haul routes are
expected to remain the same, with the majority of the site traffic heading north towards
Highway 402 and a smaller portion of the site traffic destined to/from the south and
to/from the immediate area. As a result, the site transportation conditions external to
the site are not expected to change significantly from current day operations, with the
understanding that day-to-day fluctuations and monthly variations in demand are
expected.

This report documents the existing transportation conditions by reviewing the TCEC
weigh scale data and traffic data, documents existing traffic operations at study
intersections including the weigh scale, reviews historic collision history to identify any
safety signals and in particular any safety signals that appear related to the TCEC,
and reviews safety for the Nauvoo Road site entrance in terms of turn lane storage
and taper requirements.

For a conservative assessment of existing traffic conditions, the traffic analysis was
based on traffic conditions representative of a day when the TCEC experiences high
activity, and which is expected to occur only occasionally throughout the year.
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Site Traffic and Intersection Operations

The majority of site traffic is destined to/from Highway 402 to the north. The site traffic
was adjusted using the weigh scale information to adjust the site truck traffic so that it
was representative of a high volume/high activity day. This resulted in 47 inbound and
77 outbound trips during the weekday AM peak hour, 44 inbound and 52 outbound
trips during the midday peak hour, and 26 inbound trips and 30 outbound trips during
the weekday PM peak hour. The site traffic volumes were then used to model the
inbound queue length which confirmed that the queues may extend back to Nauvoo
Road resulting in queuing in the northbound right-turn lane and the southbound left-
turn lane. This confirms expectations for high activity days. However, the maijority of
the time there is less activity (fewer trucks) entering the TCEC and the queues do not
reach to Nauvoo Road. In addition, during peak periods the second scale can be
utilized for managing inbound vehicles to reduce the inbound queue length.

Traffic operations for study area intersections surrounding the TCEC were analyzed
using 2022 traffic data, adjusted to represent a high activity day for the TCEC. The
operational analysis indicates that the study area intersections are operating well and
within acceptable thresholds in terms of volume-to-capacity ratios, delays, and
queues. All individual movements at study area intersections are currently operating
with Level of Service ‘C’ or better which is considered acceptable. Typically, Level of
Service ‘D’ requires monitoring, while ‘E’ and ‘F’ are considered unacceptable.
Additionally, the highest volume-to-capacity ratio for any individual movement is 0.28,
while the need for mitigation is not considered until the volume-to-capacity ratio
exceeds 0.85. There are no operational concerns to note based on the traffic analysis.

Road Safety

Safety was reviewed from the perspective of driveway sightlines, storage lane/taper
requirements, and historic collision history. It was found that the TCEC site entrance
on Nauvoo Road has sufficient sightlines and that the storage and taper are adequate
and correctly designed. During the site observations there were no close calls or
collisions observed. Additionally, the location of the proposed location for the RNG
Facility was assessed for sightlines and confirmed to have adequate sight distances.

Safety was reviewed based on collision history analysis over the previous 5 years of
collision history. The collision analysis did not reveal any key indicators for collisions
such as frequent collisions or repeated collisions locations and types of collisions,
which would indicate design deficiencies, or other trends associated with
environmental conditions. Furthermore, the collision history did not reveal a
prevalence of truck-related collisions or collisions associated with the TCEC site
entrance location on Nauvoo Road. As a result, there were no safety signals arising
from the collision history analysis and the collision history rates do not indicate a high
frequency of collisions for the study area.

Signage recommendations from the 2017 Road Safety Audit included an advance
warning sign that the northbound acceleration lane is ending on approach to Zion Line,
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and “share the road” signage along Nauvoo Road to let drivers know that cyclists may
use the roadway. This signage had not been installed as of the February 2023 site
visit. The installation of signage along Nauvoo Road is at the discretion of the County
of Lambton. The current Road Safety Assessment did not identify any safety signals
related to these recommendations.

Future Conditions

Future conditions will be assessed in the Effects Assessment report. The future
conditions assessment will include two scenarios:

e Future Background Traffic Conditions — this is the ‘Do Nothing’ Alternative scenario
assuming the facility continues to operate as it does today with no changes to site
operations. This scenario includes general background growth and traffic
associated with planned new developments. The impacts of development will be
compared with this scenario.

o Future Total Traffic Conditions — this is the scenario that includes the future
background conditions (background traffic growth and traffic associated with new
developments), as well as any future facility expansion and associated changes to
site traffic, including traffic associated with the future Renewable Natural Gas
Facility.

Future conditions will include general background traffic growth as well as traffic
associated with any future developments which may contribute traffic to the study area
roadways. Future developments or traffic generators will be confirmed with the
Township and County.
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Acronyms, Units and Glossary

Acronyms

AADT Average Annual Daily Traffic
ATR Automatic Traffic Recorder
DHV Design Hourly Volume

EA Environmental Assessment
EAA Environmental Assessment Act
GHG Greenhouse Gas

HCM Highway Capacity Manual

LFG Landfill Gas

LOS Level of Service

MECP Ministry of Environment, Conservation and Parks
RNG Renewable Natural Gas

SADT Summer Average Daily Traffic
SMV Single Motor Vehicle

TAC Transportation Association of Canada
TMC Turning Movement Count

ToR Terms of Reference

V/C Volume-to-Capacity Ratio

WM WM Canada

Units

ha hectares

kg kilograms

km kilometre

km/h kilometres per hour

m metre

m?3 cubic metres
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Glossary
Term

Approval

Transportation Existing Conditions Report

Definition

Permission granted by an authorized individual or organization for a project to proceed.
This may be in the form of program approval, certificate of approval or provisional
certificate of approval.

Capacity (Disposal
Volume)

The total volume of air space available for disposal of waste at a landfill site for a particular
design (typically in m?); includes both waste and daily cover materials, but excludes the
final cover.

Channelized Channelized right-turns have separate turn lanes that diverge from the roadway and allow
vehicles to perform the turn at higher speeds rather than coming to a full stop or slowing
down to perform the right-turn at the intersection. Channelized right-turns are typically
under yield control rather than stop control.

Composting The controlled microbial decomposition of organic matter, such as food and yard wastes, in

the presence of oxygen, into finished compost (humus), a soil-like material. Humus can be
used in vegetable and flower gardens, hedges, etc.

Composting facility

A facility designed to compost organic matter either in the presence of oxygen (aerobic) or
absence of oxygen (anaerobic).

Delay

Delay is the amount of time, expressed in seconds, that a vehicle is expected to have to
wait when travelling through an intersection. Delays are often expressed as Level of
Service level grades.

Demand Profile

The demand (or activity) experienced over a given time period, including fluctuations
depending on time-of-day, day-of-week, or seasonal fluctuations.

Environment

As defined by the Environmental Assessment Act, environment means:

e air, land or water;

¢ plant and animal life, including human life;

e the social, economic and cultural conditions that influence the life of humans or a
community;

¢ any building, structure, machine or other device or thing made by humans;

¢ any solid, liquid, gas, odour, heat, sound, vibration or radiation resulting directly or
indirectly from human activities; or

e any part or combination of the foregoing and the interrelationships between any two or
more of them (ecosystem approach).

Environmental
Assessment (EA)

A systematic planning process that is conducted in accordance with applicable laws or
regulations aimed at assessing the effects of a proposed project on the environment.

Evaluation criteria

Evaluation criteria are considerations or factors taken into account in assessing the
advantages and disadvantages of various alternatives being considered.

Greenhouse gas
(GHG)

Any of the gases whose absorption of solar radiation is responsible for the
greenhouse effect, including carbon dioxide, methane, ozone, and the fluorocarbons.

Indicators

Indicators are specific characteristics of the evaluation criteria that can be measured
or determined in some way, as opposed to the actual criteria, which are fairly general.

Landfill gas (LFG)

The gases produced from the wastes disposed in a landfill; the main constituents are
typically carbon dioxide and methane, with small amounts of other organic and odour-
causing compounds.

Landfill site An approved engineered site/facility used for the final disposal of waste. Landfills are
waste disposal sites where waste is spread in layers, compacted to the smallest practical
volume, and typically covered by soil.

Leachate Liquid that drains from solid waste in a landfill and which contains dissolved, suspended

and/or microbial contaminants from the breakdown of this waste.
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Glossary

Term

Level of Service
(LOS)

Definition

Level of Service is a letter grade intended to represent the amount of delay (in seconds)
experienced by a traffic movement. Level of Service ranges from ‘A’ (least delay) to ‘F’
(most delay). Typically, Level of Service ‘A’, ‘B’, and ‘C’ are considered acceptable, Level
of Service ‘D’ is considered within acceptable range but justifies monitoring, and Level of
Service ‘E’ and ‘F’ indicate deficiencies.

Mitigation Measures taken to reduce adverse impacts on the environment.

Project Is defined in the Environmental Assessment Act as: one or more enterprises or activities or
a proposal, plan or program in respect of an enterprise or activity.

Proponent A person who:

e carries out or proposes to carry out a project; or
¢ is the owner or person having charge, management or control of a project.

Queue Vehicle queues are expressed in metres. The 95™ percentile queue is typically used to
determine storage needs, but the 50" percentile queue is also used to understand average
queues.

Receptor The person, plant or wildlife species that may be affected due to exposure to a

contaminant.

Storage and Taper

Exclusive turning lanes for left-turns or right-turns can have two components to the lanes
design: storage and taper. The storage is the section for storing vehicles while they wait to
perform their turn. The taper is the segment of the left-turn lane where the lane begins to
widen until it reaches the storage segment. The taper is intended for vehicles to transition
from the adjacent through-lane and decelerate prior to entering the storage area.

Terms of Reference
(ToR)

A terms of reference is a document that sets out detailed requirements for the preparation
of an Environmental Assessment.

Volume-to-Capacity
Ratio (V/C)

The volume-to-capacity (v/c) ratio is a measure of the degree of capacity utilized at an
intersection or for a specific traffic movement. Volume-to-capacity ratios can range from
zero (when there is no demand), to 1.00 (when the movement is operating at capacity). If a
v/c ratio exceeds 1.00 then the software is either underestimating the capacity for existing
conditions, or is predicting that the intersection will not be able to serve the projected
demand within the analysis period, resulting in queue buildup.

Waste

Refuse from places of human or animal habitation; unwanted materials left over from a
manufacturing process.
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Introduction

This report presents a description of the existing Transportation conditions for the WM
Canada (WM) Twin Creeks Environmental Centre (TCEC) Landfill Optimization
Project in support of the environmental assessment (EA). The EA is being carried out
in accordance with the requirements of the Environmental Assessment Act (EAA) and
Terms of Reference (ToR), which was approved by the Ministry of Environment,
Conservation and Parks (MECP) on December 13, 2022.

WM, the owner and operator of the TCEC in Watford, Ontario, has initiated the EA
seeking approval to optimize the landfill design and operation, maximizing the use of
the constructed infrastructure and the significant investment made at the TCEC. There
are approximately 5 years of approved landfill airspace capacity remaining at the
TCEC (i.e., capacity will be reached in approximately 2031). The proposed
optimization would provide additional airspace of approximately 14.3 million cubic
metres (m?3), which could extend the site life by approximately 12 years (from 2031 to
2043), and may be achieved through alternative landfill configurations or alternative
methods within the existing 301-hectare (ha) TCEC site area. No changes are
proposed to the size of the TCEC site area, approved service area, or annual fill rate.

The approved ToR included a preliminary description of the existing conditions within
the area surrounding the TCEC, with the commitment that a more detailed description
of existing environmental conditions would be prepared as part of the EA. In
accordance with the approved ToR, additional investigative studies were carried out
as necessary to generate a more detailed description of the existing natural, cultural,
socio-economic, and built environments for use in the assessment of the effects of the
alternative methods for the TCEC Landfill Optimization Project during the EA.

This Transportation Existing Conditions Report is one component of the EA. The EA
Study Report will incorporate the information presented herein as appropriate, and this
report will be included with the EA Study Report as a supporting document.

TCEC and Study Areas

The TCEC is located approximately 1 km north of the Village of Watford in the
Township of Warwick, southeast of the intersection of Zion Line and Nauvoo Road.
The TCEC is a regional facility that provides safe and convenient disposal services for
communities, businesses and industries serving the Province of Ontario. The landfill
is approved to receive municipal, industrial, commercial, and institutional solid non-
hazardous wastes generated, including non-hazardous contaminated soil.

During the EA, existing conditions and potential effects will be considered in the
context of two study areas: on-site and off-site. The general study areas proposed for
the purposes of the EA are (Figure 2-1):
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e On-site Study Area: the existing TCEC.

o Off-site Study Area: the lands within the vicinity of the TCEC extending
approximately 1 km out from the On-site Study Area.

For Transportation, the general Off-site Study Area has been extended to include the
intersections that are used by facility vehicles to serve the local and broader areas
based on known haul routes and typical origin-destinations for site traffic. These
intersections are shown in Figure 2-2. Background information informing intersection
selection was extracted from the report entitled Twin Creeks Landfill Annual Fill Rate
Increase Traffic Impact Study (February 2017, HDR). Based on knowledge of the site
operations, the primary haul routes are to and from Highway 402, with approximately
80% of site truck traffic going to the north to Highway 402 and the remainder of site
traffic heading to the south towards Watford. Smaller vehicles are more evenly split
between those destined to/from the north and south, which may be due to the
employees and visitors living in the immediate area. The same traffic patterns are
expected to continue in the future.

The intersection characteristics (lane configuration, travel speeds, and traffic volumes)
and the existing traffic volumes were used to assess existing traffic operations. The
intersections included in the Transportation scope of work include the following five (5)
locations, which are consistent with those examined in the February 2017 Traffic
Impact Study:

1. Highway 402 and Nauvoo Road Eastbound Off-ramp Terminal;
Highway 402 and Nauvoo Road Westbound Off-ramp Terminal;
Nauvoo Road and Confederation Line;

2
3.
4. Nauvoo Road and Zion Line; and

5. Primary facility entrance on Nauvoo Road.

The Highway 402 interchange includes two stop-control intersections (intersections 1
and 2, above), as well as free-flow ramps which were not analyzed as there are no
controlled movements. However, the free-flow on-ramps were included within the
analysis of collision history if there were documented collisions at these locations and
were considered in terms of site traffic routing. The employee-only secondary entrance
along Zion Line is generally closed to facility traffic and was not included in the
analysis, although it is acknowledged that this entrance may be used under some rare
conditions when the primary entrance on Nauvoo Road is inaccessible.

An additional site access for a planned Renewable Natural Gas (RNG) facility at the
TCEC site has been proposed along Confederation Line and the feasibility of this
access has been reviewed under separate cover including a sightline assessment and
estimate of potential traffic generation and traffic operations during construction. The
traffic related to the construction of the RNG Facility is expected to be higher than its
day-to-day operational traffic, which will be limited to trips generated by a small number
of employees. This future access to the RNG Facility will only accommodate RNG
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Facility traffic and will not serve landfill site traffic. This is a future site access which is
not captured in the existing conditions analysis, but will be considered in the effects
assessment when assessing future conditions.

No changes or alternatives are being proposed for the current haul route as part of the
landfill optimization. Intersections at the interchanges with Kerwood Road and Forest
Road were not included since facility-related traffic travelling through these
interchanges will be free-flow and will not exit or enter Highway 402 via the
interchanges.

Only local traffic arrives at the TCEC site from the south. The Off-site Study Area for
Transportation also extends to the southerly limits of the Village of Watford,
approximately 280 m south of Bond Street (the southernmost street). Collision history
was reviewed to this southerly limit of Watford to determine if truck traffic contributes
to collisions within the village.

Figure 2-1. On-Site and Off-Site Study Areas
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Figure 2-2. Off-Site Study Area Study Intersections
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3 Methods

This Transportation Existing Conditions Report was developed based on the
evaluation criteria, indicators, and data sources included in the approved ToR, which
were developed in consultation with government agencies and other stakeholders.
The evaluation criteria, rationale, indicators and data sources used for Transportation
as per the approved ToR are provided in Table 3-1.
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Table 3-1. Evaluation Criteria, Indicators and Data Sources for Transportation

Evaluation

Criteria

Rationale

Indicators

Data Sources

Built Environment

Transportation

Traffic
Operations

Truck traffic associated with
continued operations of the
landfill may adversely affect
residents, businesses,
institutions and movement of

Change in peak hour and daily
truck traffic volume and Average
Annual Daily Traffic (AADT)
along the study area road
segments

e Turning Movement
Counts

¢ Traffic Model

¢ Road Safety
Assessment

farm vehicles in the site ¢ Intersection performance — e Collision History
vicinity. capacity, delay, queues (based e Aerials
on HCM 2000 and generated by e Land Survey
Synchro Traffic Signal « Stopping and Turning

Coordination Software Version
11) — for the study area
intersections

e Road safety

e Collisions per million vehicles
at all study area intersections
(severity, involving
pedestrians, cyclists, autos,
trucks, school buses, and
agricultural vehicles)

e Collisions per million vehicle-
km along all study area road
segments (severity, involving
pedestrians, cyclists, autos,
trucks, school buses, and
agricultural vehicles)

e Collisions by environmental
conditions for segments and
intersections

o Sight distance at the primary
site entrance

Sight Distance Review

e Field
inventory/investigation:
Clear Zone, Conflicts,
Visual Obstructions,
Signage, Pavement
Condition, Linework
Condition

3.1 Data Collection and Review

Trips generated by the TCEC add demand on to the surrounding road network. The
impacts from the TCEC were quantified to forecast future traffic operations and to
identify mitigation, if required. Traffic impacts resulting from background traffic were
also considered in the forecasts and the traffic analysis.

Both the weigh scale data as well as the turning movement counts (TMCs) were used
in traffic operations software (Synchro and SimTraffic) to estimate queue lengths,
delays, and volume-to-capacity ratios at the identified study intersections, the primary
site entrance, and at the weigh scale. The analysis was performed following the
requirements of the MTO as well as using Highway Capacity Manual (2000) outputs.
The established existing conditions will be used as the basis of further forecasting and
comparisons of alternative methods. Weigh scale operations were emulated using
Synchro and SimTraffic traffic operations analysis software and calibrated to reflect
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actual field observations and weigh scale processing times. The traffic models will be
used as the basis for the assessment of future conditions.

The traffic count data in this analysis was adjusted so that the TCEC site-generated
traffic component represents peak operating conditions for the facility for a more
conservative analysis. This means the site traffic volumes component was factored up
based on a review of the weigh scale data for the previous four operating years from
2019 to 2022, inclusive.

Road safety was reviewed to identify any potential mitigation to improve safety at
surrounding study area intersections and at the facility driveway. Collision history was
requested from the County of Lambton to understand the spatial distribution and
causes of collisions. The site entrance operations were also reviewed from the
perspective of sight distance requirements and deceleration lane operations to identify
any safety signals for potential addressing.

A Road Safety Assessment was undertaken. Collision history was requested for
Nauvoo Road and Zion Line in the vicinity of the site at intersections and midblock
locations, inclusive of the study area intersections at Confederation Line and
Highway 402, and extending southerly to the southern limits of the Village of Watford,
approximately 280 metres south of Bond Street (the southernmost road in Watford).

The collision history was reviewed to determine trends or patterns in collision severity
and causes which may be used to identify locations of existing safety concerns or
deficiencies on the road network. The collision history review also included
consideration of any vulnerable user safety impacts (i.e., truck-cyclist and truck-
pedestrian conflicts). Vulnerable road user impacts were assessed by identifying
concentrations of collisions or types of collisions sharing characteristics. The
frequency and location of collisions involving vulnerable road users (pedestrians and
cyclists) were reviewed for potential causes and potential mitigation measures. If
problem areas were identified, then a more focused review of the collision details was
undertaken to identify root causes and potential mitigation measures.

A field inventory was performed to determine the condition of the existing pavement,
painted lines/pavement markings, signage, and to generally confirm the transportation
environment and infrastructure within the study area (mode of traffic control, lane
configurations, posted speeds, etc.). Sightlines were also assessed through desktop
reviews using available aerial imagery and supplemented by the field checks. The
purpose of the field investigation was to identify if there were any obstructions within
the clearway along Nauvoo Road and along Zion Line across the site frontage, which
is where truck traffic activity is anticipated to be the highest based on existing haul
route (which is expected to remain the same in the future), to inventory the road
network, and to confirm available desktop research.

Storage and turn lane/taper length requirements for traffic movements impacted by
truck activity was reviewed to confirm adherence to MTO Design Supplement for TAC
Geometric Design Guide (GDG) for Canadian Roads — April 2020.
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Field Studies

A site visit was undertaken to observe traffic operations on a typical weekday both on-
and off-site. The site visit was undertaken on February 8, 2023, during the weekday
AM and midday peak periods. During the site visit, operations were discussed with
facility staff and the understanding of typical conditions was confirmed so that they
could be captured in the analysis. Sight distances were also reviewed for the existing
site entrance along Nauvoo Road and the proposed site entrance for the RNG Facility
along Confederation Line. Pavement condition was assessed for all study roadways
during the site visit.

Traffic data for all study intersections was collected on November 22, 2022, during the
weekday AM (7:00am to 9:00am), midday (11:00am to 2:00pm), and PM (4:00pm to
6:00pm) peak periods.

Follow-up turning movement count data was collected on May 21, 2025 to validate the
November 2022 data and to confirm that the 2022 data was representative and
appropriate for use as the basis of the traffic analysis. In addition to the turning
movement counts, an Automatic Traffic Record or ATR count was collected at the
south leg of Nauvoo Road and Ontario Street from Tuesday May 27" to Thursday May
29" for the purpose of determining traffic volumes within the Town of Watford and to
assess the various pedestrian crossings of Nauvoo Road. A comparison between
2022 data and 2025 data is provided in Section 4.3.2.

Traffic data is provided in Appendix B.

Characterization of Existing Conditions

The existing conditions for Transportation were characterized as follows:

1. Information collected from the sources identified in Section 3.1 were reviewed and
summarized;

2. Field studies were undertaken to observe traffic operations during the AM and
midday peak periods, identify any operational deficiencies, note any close calls,
collisions or indications of collisions related to the TCEC site traffic, operations, or
driveways, capture pavement condition, and to check sight distance for the existing
and proposed driveways (Section 3.2); and

3. Information from all sources was compiled by environmental criterion.

Description of Existing Conditions

The existing area surrounding the TCEC is predominantly rural and agricultural. The
closest population centre is the Village of Watford located approximately 2.4
kilometres to the south of the TCEC site entrance on Nauvoo Road. Highway 402 runs
east-west through the north end of the extended off-site Transportation study area
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connecting Sarnia to the west, London to the east, and continues easterly until merging
with Highway 401 south of London Ontario. The vast majority of site traffic to the TCEC
travels via Highway 402 unless it is destined locally, resulting in the majority
(approximately 80%) of site truck traffic travelling north along Nauvoo Road, with
smaller vehicles distributing throughout the local area and heading north and south
along Nauvoo Road.

Traffic conditions surrounding the TCEC are generally characterized by low volume
and low activity, with the Village of Watford being the largest and closest population
centre with a relatively small area encompassing a 1.2-kilometre distance from north
to south and a 1-kilometre distance from west to east, centered on Nauvoo Road.

The following sections summarize the existing transportation conditions surrounding
the TCEC. The existing conditions include a review of traffic operations, a summary of
the weigh scale data provided, and a Road Safety Assessment incorporating a review
of collision history and other safety considerations.

Field Investigation and Observations

Intersection traffic counts were collected on November 22, 2022, and used to analyze
traffic operations for study intersections. The traffic volumes are summarized in
Section 4.3.2. Follow-up data was also collected in May 2025 and was compared with
the 2022 traffic data to verify that the 2022 traffic data is representative of typical
conditions and appropriate to use as the basis of the ftraffic analysis (see
Section 4.3.2). All traffic data is provided in Appendix B.

A site visit was performed on Wednesday, February 8, 2023. Weather during the site
visit was clear and approximately 10 degrees Celsius with good visibility. The site visit
included all study area roadways including the sections adjacent to the TCEC and
through the length of the study area, as well as the identified study area intersections
which include the primary TCEC entrance on Nauvoo Road, the auxiliary employee-
only entrance on Zion Line, and the location of the proposed entrance for the RNG
Facility located on Confederation Line which was assessed for sightlines at the
proposed future entrance location.

The site visit captured the weekday AM peak period and extended to the midday time
period. The first part of the site visit focused on external operations when background
traffic volumes were expected to be highest, while the latter half of the site visit focused
on the internal operations within the TCEC when site traffic activity was expected to
be highest, primarily at the weigh scale.

In general, the traffic activity surrounding the TCEC was relatively low, particularly
along Zion Line and Confederation Line. Traffic volumes along Nauvoo Road were
higher than intersecting roadways as it acts at the direct link between Highway 402
and the Village of Watford. Based on discussions with TCEC staff, the traffic activity
surrounding the TCEC during the site visit was comparable to a typical day.
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There were no close calls or operational concerns observed. All traffic proceeded with
minimal delays and there was typically no queueing. The highest traffic activity was
observed at the intersections of Nauvoo Road and the Highway 402 interchange, and
at Nauvoo Road and Confederation Line, which is located in the Village of Watford.
There were no close calls or operational concerns observed at the TCEC primary
entrance along Nauvoo Road.

Traffic activity within the TCEC was relatively low and no issues were observed. The
main activity was at the weigh scale where up to four (4) inbound trucks were observed
queueing up to the weigh scale. The queue remained within the driveway and did not
back up to Nauvoo Road. The maximum queue during the site visit is shown in
Figure 4-1 (approximately four articulated trucks).

Figure 4-1. Inbound Weigh Scale Queue (February 8, 2023)

Weigh Scale Data

WM provided weigh scale data for the years 2019 through 2022. The 2022 dataset
included the November 22, 2022 field study when turning movement counts were
captured, so both datasets were combined.

The weigh scale data is a log of all trucks that enter and leave the TCEC during each
operating day, but does not capture traffic that enters the TCEC but does not pass
through the weigh scale. Therefore, the weigh scale data captures primarily large
trucks in the form of dump trucks or articulated trucks (WB-20s). The weigh scale data
includes the following data for each truck that passed through the weigh scale:

e Timestamp In;
e Timestamp Out;
e Ticket Number (unique identifier for that load);

e Carrier;
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e Vehicle ID;

e Tare Weight (kg) and Gross Weight (kg);
e Material; and

e Vehicle Type.

The weigh scale data was used to determine the inbound volumes during peak hours
and was correlated with the site entrance turning movement count. Weigh scale data
was also used to determine the inbound volume profile throughout the day, which
provides an indication of whether or not the peak operations overlap with the peak
periods of external road traffic: weekday morning peak period (7:00am to 9:00am);
midday peak period (11:00am to 2:00pm); and weekday PM peak period (4:00pm to
6:00pm).

The daily tonnage received and the yearly tonnage limits are not expected to change;
therefore, the tonnage was not used in the analysis of the weigh scale data.
Additionally, the data was used to determine the demand profile throughout the year
to identify days with peak activity and to extract the peak hour volume for each analysis
period, which was then used to scale up the turning movement count (collected in
November 2022) to represent a high-volume day. This was done so that the traffic
operations analysis would be representative of a high-volume day to be more
conservative.

The following sections summarize the findings of the weigh scale data analysis.

Demand Profile Throughout the Year

The yearly demand profiles for the year 2022 are shown below in Figure 4-2. These
graphs show the peak hour volumes passing through the weigh scale for every
operating day throughout the year 2022. Additional yearly demand profiles for the
years 2019, 2020, and 2021 are provided in Appendix A and generally show the same
patterns.

The yearly demand profiles show the peak hour volumes for each operating day. The
data show that traffic generated by the TCEC and passing through the weigh scale is
generally consistent overall throughout the year despite fluctuations (dips and spikes).

The data indicates that the weekday midday time period generally experiences more
activity passing through the weigh scale, followed by the morning peak period. The
weekday afternoon peak period is consistently the lowest volume time period.

The data also shows that Tuesdays, Wednesdays, and Thursdays tend to have higher
activity than Mondays and Fridays. Saturdays experience the lowest activity by a large
margin and typically do not have activity during the mid to late afternoons.

The peak hour inbound weigh scale volumes which correlate to the graphs shown in
Figure 4-2 are summarized below in Table 4-1. Summaries for the years 2019, 2020,
and 2021 are presented in Appendix A. In most cases, the peak hour volumes are up
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to twice that of the average peak hour volume experienced throughout the year,
particularly for the weekday AM and PM peak periods, while the midday peak period
maximum hourly volume does not tend to spike as high compared to the average.

During the 2022 operating year, the maximum peak hour volume was experienced on
a Thursday with 47 inbound trucks during the AM peak hour. This equates to less than
1 vehicle entering every minute. The other years have comparable activity levels with
one exception which is a Tuesday in 2021 where the peak period volume was
62 vehicles, but this appears to be an exceptional event and was considered to be an
outlier.

Table 4-1. Inbound Weigh Scale Hourly Volume Summary (2022)

AM Peak Hour Midday Peak Hour PM Peak Hour
pay ofthe 5
Week Average Maximum Average Maximum Average Maximum
Mondays 19 31 27 39 7 14
Tuesdays 22 31 31 43 9 17
Wednesdays 25 45 29 43 9 18
Thursdays 25 47 30 44 10 22
Fridays 22 33 26 37 7 26
Saturdays 10 30 0 4 0 1
Weekday 23 47 29 44 8 26
Summary
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Figure 4-2. Yearly Demand Profiles, by Day (2022 Weigh Scale Dataset)
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Figure 4-2. Yearly Demand Profiles, by Day (2022 Weigh Scale Dataset) continued
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Figure 4-2. Yearly Demand Profiles, by Day (2022 Weigh Scale Dataset) continued
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Figure 4-2. Yearly Demand Profiles, by Day (2022 Weigh Scale Dataset) continued
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Figure 4-2. Yearly Demand Profiles, by Day (2022 Weigh Scale Dataset) continued
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Figure 4-2. Yearly Demand Profiles, by Day (2022 Weigh Scale Dataset) continued
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Hourly Demand Profile

Hourly demand profiles, which analyze the demand received throughout the day, were
reviewed to understand when the peak operating times are throughout a standard
operating day. The demand profiles were developed for a sample of select high volume
days which experienced peak demand throughout the year, and this was done for all
years for which data was provided. The hourly demand profile for select days from the
2022 operating year are presented in Figure 4-3.

Figure 4-3. Hourly Weigh Scale Volume Time-of-Day Profile for Select Days in 2022
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The hourly demand shows that there is a general trend for weekdays. Saturdays were
excluded since operations typically cease by 11:00am (Saturdays are not shown in
the graph above) although permitted to continue until 7:00pm. While there are some
isolated days which do not follow the standard daily trends, most days experience a
peak in activity in the morning when trucks are queued up in advance of the inbound
weigh scale and waiting for the TCEC to open. Then the demand drops throughout the
morning before beginning to rise again until the midday period when the peak activity
is reached again generally during midday peak period from 11:00am to 1:00pm. The
weekday AM activity appears to be approximately comparable to the midday activity.
After the midday period, activity tapers off until the TCEC closes at 4:00pm (under
typical weekday operations), although it is officially permitted to operate until 7:00pm.

This confirms that the critical analysis periods are the weekday AM and midday time
periods for site traffic, and the weekday PM peak period for the overlap of TCEC
activity with adjacent roadway background traffic with TCEC traffic contributing less to
the overall traffic volumes.

Truck arrivals to the TCEC have been scheduled to better distribute demand
throughout the day which lessens the peak in demands, and reduces queuing impacts
to ensure that queues remain on-site and do not spillback to Nauvoo Road. This
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scheduling is inherently captured in the weigh scale data shown above and is also
reflected in the data collection and operational analysis.

4.3  Traffic Operations

Intersection operations were assessed for the study area intersections using the
software program Synchro Traffic Signal Coordination Software Version 11, which
employs methodology from the Highway Capacity Manual (HCM 2000) published by
the Transportation Research Board National Research Council. Synchro can analyze
both signalized and unsignalized intersections in a road corridor or network, taking into
account the spacing, interaction, queues, and operations between intersections.

e The intersection analysis considers three separate measures of performance:

e The capacity of all intersection movements, represented by the volume to capacity
(v/c) ratio;

e The level of service (LOS) for all intersection turning movements as well as for the
overall intersection. The overall intersection LOS is based on the average control
delay per vehicle (weighted) for the various movements through the intersection;
and

o The forecasted queue lengths (50th and 95th percentile queue lengths).

LOS is an indicator of how long a vehicle must wait to complete a movement and is
represented by a letter between 'A' and 'F', with 'F' being the longest delay. The volume
to capacity (v/c) ratio is a measure of the degree of capacity utilized at an intersection.
HCM definitions are summarized in Table 4-2.

Table 4-2. HCM Level of Service Definitions

. Signalized Control Unsignalized Control
Level of Service . . .
Delay per Vehicle Delay per Vehicle Description
(LOS)
(s) (s)

A <10 <10 Ideal
B >10and <20 >10and £ 15 Acceptable
C >20and <35 >15and <25 Acceptable
D >35and =55 >25and <35 Somewhat undesirable
E > 55 and <80 >35and <50 Undesirable
F >80 >50 Poor

In this study, critical operations have been defined as:
e Shared traffic movements with v/c ratios exceeding 0.85;
e Exclusive turning movements with v/c ratios exceeding 1.00;

e Exclusive turning movements where queues exceed available storage or shared
movements where queue spillback impacts upstream intersections; and
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e Exclusive turn lanes that are inaccessible due to the adjacent queues.

4.3.1  Existing Road Network

The existing road network surrounding the TCEC which was included in the traffic
analysis is presented in Figure 2-2 and the lane configurations and mode of control
are further detailed in Figure 4-4. Study area intersections include the intersections
along the primary haul route which is predominantly to the north and captures the
Highway 402 interchanges with Nauvoo Road, and also extended south to the
intersection of Nauvoo Road with Confederation Line.

The study area road network is described in Table 4-3.

Highway 402

Table 4-3. Study Area Roadways Descriptions

Road ‘ Description

Highway 402 is a King’s Highway under the jurisdiction of the Ontario Ministry of
Transportation. The majority of TCEC traffic that is not originating from the immediate area
uses Highway 402 and travels to/from the east. In the vicinity of TCEC, Highway 402 is a
divided highway with 2 lanes per direction. The interchange with Nauvoo Road includes free-
flow on-ramps with the exception of the southbound approach merging on to Highway 402
westbound presumably because it is the lowest volume movement. The off-ramp
intersections are under stop control at Nauvoo Road.

Nauvoo Road north
of Confederation
Line

Nauvoo Road is a north-south county road (County Road 79) under the jurisdiction of the
County of Lambton. It has a 2-lane rural cross section with paved shoulders in the vicinity of
the TCEC. The shoulders transition to gravel or partial gravel on approach to the Village of
Watford and are paved north of the TCEC. The speed limit is 70 km/h to the north of
Confederation Line, and it increases to 80 km/h north of Jariott Street. The 80 km/h speed
limit continues to the north along the frontage of the TCEC and north of Highway 402.

The County of Lambton identifies an on-road trail along Nauvoo Road throughout the length
of the study area. This cycling route does not have dedicated infrastructure, lanes, or
protection for cyclists and is unlikely to be perceived as a cycling route to most cyclists and
motorists. Outside of the urbanized area of the Town of Watford, the environment is far less
conducive to cycling and is unlikely to give riders a sense of safety. Cycling activity is minimal,
and discussed in Section 4.4.11. Although the traffic data was captured in November, it is
expected that cycling activity is also quite low all times of the year, outside of the urban area
of the Town.

Nauvoo Road south
of Confederation
Line

South of Confederation Line the cross section of Nauvoo Road is urbanized, and sidewalks
are provided on both sides of the roadway, separated from traffic by a small grass or paved
boulevard. The speed limit is 50 km/h through the Village of Watford and the speed limit is
reduced to 40 km/h in the vicinity of Erie Street and towards the south end of the town.

On-street parallel parking is permitted on Nauvoo Road through the urbanized section of
Watford. Parallel parking permitted within Watford along the west side (southbound direction)
of Nauvoo Road beginning south of King Street and continuing south to Front Street. On-
street parallel parking is also permitted on the east side of Nauvoo Road beginning at Erie
Street in the southern half of Watford, and continuing to Front Street. Parking is not permitted
south of the railway crossing.

Northbound and southbound turn lanes are provided sporadically throughout the urban area
of Watford.

Designated crossing locations across Nauvoo Road are provided at Victoria Street, Simcoe
Street, and Ontario Street. Ontario Street is the only crossing location equipped with
overhead signs and flashers; whereas, the crossing locations at Victoria Street and Simcoe
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Road ‘ Description

Street are simply demarcated using pavement markings with warning signage indicating a
school crossing. Simcoe Street and Victoria Street crossings are both designated school
crossing locations. Pedestrian counts conducted in May 2025 (and provided in Appendix B)
show that for a 7-hour period there were a total of 55, 35, and 12 pedestrians at Ontario
Street, Simcoe Street, and Victoria Street pedestrian crossings, respectively.

Signage in Watford includes the “Share the Road” warning sign depicting a vehicle beside a
cyclist. There is the school crossing signage and warning signage approaching Simcoe
Street and Victoria Street, and additional signage near the rail crossing at the south end of
town warning of school buses stopping at the south end of Watford.

At the south end of the Village of Watford where Nauvoo Road passes over the rail corridor,
there is a bridge with a notably steep grade with restricted sightlines. The northbound
approach on the south side of the railway overpass has signage indicating a hidden
intersection, while the southbound approach on the north side of the overpass has signage
indicating that school buses stop ahead.

There is no signage within the urban area of the Town of Watford that directly relates to the
TCEC or relating to truck activity. The existing signage warns drivers of pedestrian crossing
locations including school crossings, and school bus stopping. At this time, there is no
indication that additional signage is required. The review of historical collision history, and
specifically truck-related collisions, is provided in Section 4.4.2 and is used to identify
associated safety concerns which could result in recommendations for signage.

Zion Line Zion Line is an east-west roadway with a 2-lane rural cross section with gravel and dirt
shoulders. The speed limit is not posted. Zion Line is under the jurisdiction of the Township
of Warwick and is a relatively low volume roadway carrying fewer than one (1) vehicle every
minute during peak hours and sometimes as little as one (1) vehicle every 2 minutes.

Confederation Line | Confederation Line is an east-west roadway with a 2-lane rural cross section with gravel and
dirt shoulders. The posted speed limit is 50 km/h. Confederation Line is under the jurisdiction
of the Township of Warwick to the west of Nauvoo Road, and is under the jurisdiction of the
County of Lambton to the east of Nauvoo Road (County Road 39). There is a pedestrian
crossing located on Confederation Line approximately 450 m east of Nauvoo Road. The
speed limit increases to 80 km/h approximately 680 m east of Nauvoo Road at the
approximate location of a potential future driveway to the proposed RNG Facility.

TCEC Site The TCEC site entrance along Nauvoo Road is located 315 m south of Zion Line. There is a
Entrance dedicated southbound left-turn lane with approximately 125 m of storage and an additional
115 m of taper. There is also a northbound right-turn lane with approximately 65 m of storage
and 70 m of taper. These turn lanes provide opportunities for trucks to slow down without
impeding the flow of other vehicles on Nauvoo Road and also provide queue storage. Under
high activity conditions when the TCEC experiences a large number of inbound trucks and
the inbound weigh scale queue spills back to Nauvoo Road these turn lanes allow for
additional queueing space without impeding safety or operations on Nauvoo Road.

The 50" and 85™ percentile speeds along the study area are summarized in Table 4-4.
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Table 4-4. Bidirectional 50" and 85" Percentile Speeds

ATR Station # and Description 2015 2016

50t Percentile Speeds (km/h)

143901: Confederation Line East of Watford 78.9 - 70.4 84.7 - -
147908: Nauvoo between St. Clair and Victoria 54.9 - 55.0 50.5 - -
147909: Nauvoo Rd North of Highway 402 78.8 88.9 - 84.9 - -
147910: Nauvoo Rd South of Highway 402 73.8 - 92.0 95.9 89.4 -
HDR25101: Nauvoo Road South of Ontario Street - - - - - 39.7
85" Percentile Speeds (km/h)

133901: Confederation Line East of Watford 90.3 - 84.0 96 - -
147908: Nauvoo Rd btwn St. Clair and Victoria 64.7 - 65.9 58.5 - -
147909: Nauvoo Rd North of Highway 402 105.6 99.3 - 96.1 - -
147910: Nauvoo Rd South of Highway 402 98.0 105.5 - 107.6 99.2 -
HDR25101: Nauvoo Road South of Ontario Street - - - - - 48.3

The median operating speed on Nauvoo Road north and south of Highway 402 is
generally up to 10km/h faster than the posted speed limit of 80 km/h. The median
operating speed on Nauvoo Road between Victoria Street and St. Clair Street is
approximately 55 km/h which is 5 km/h above posted speed limit. The median
operating speed on Confederation Line east of Watford ranges from 70 km/h to
85 km/h which is consistent with the posted speed beginning approximately
700 metres east of Nauvoo Road.

The 85" percentile operating speed along the study area are generally 8 km/h to
15 km/h faster than posted speed limit within the residential areas and east of Watford,
and the operating speeds appear to be consistent with the intended operating
characteristics of the roadway.

In the vicinity of Highway 402, which is north of the Town of Watford and also north of
the TCEC, the 85™ percentile operating speed was observed to be as high as 28 km/h
above the posted speed limit. The higher operating speed could be due to the more
rural nature of this roadway segment as it is the furthest from the urbanized area of
the Town of Watford.

Operating speeds remained relatively consistent across the years based on the
available data.

Operating speeds along Nauvoo Road in the Town of Watford (south of Ontario Street)
are 40 km/h and 48 km/h for the 50" and 85" percentile, respectively, which is
consistent with the posted speed limit of 50 km/h and indicates that operating speeds
are less than the posted speed limit. Considering Ontario Street has a dedicated
pedestrian crossover and would have some of the highest crossing volumes within the
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downtown area of Watford, this demonstrates that there are no concerns with
operating speeds and safety near the Ontario Street pedestrian crossover.

Automatic Traffic Recorder data is provided in Appendix B.

Figure 4-4. Existing Road Network
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The study area intersections are under stop control with Nauvoo Road operating free-
flow in the north-south direction and with the intersecting roadways under east-west
stop control. There is limited provision of exclusive turn lanes. There is an exclusive
northbound right-turn lane and a large channelized westbound right-turn lane provided
at Nauvoo Road and Confederation Line. The TCEC site entrance also has dedicated
northbound right-turn and southbound left-turn lanes.

The primary driveway along Nauvoo Road is not signed and therefore operates as
yield control for traffic leaving the TCEC driveway. As a result, vehicles do not have to
stop prior to merging on to Nauvoo Road assuming there is a sufficient gap in traffic
along Nauvoo Road. For the purposes of the traffic analysis, this approach has been
modeled as westbound stop control. However, there is no difference between the
operations of the driveway regardless of if the westbound (minor) driveway leg is
modeled as yield control compared to stop control.

The County of Lambton and Township or Warwick are currently working on an
intersection design for reconstruction currently planned in 2024 for the intersection of
Nauvoo Road and Confederation Line. The reconstruction will remove the channelized
westbound right-turn lane and will provide dedicated left-turn lanes on all approaches.
The intersection will be designed to accommodate future signalization but will be under
east-west stop-control in the short-term to medium-term. The traffic analysis and
intersection geometry were detailed in an Intersection Improvement Study dated June
2020 prepared by RC Spencer Associates Inc. For the purposes of the traffic analysis
in the following sections, the intersection was analyzed without a channelized
westbound right-turn lane since Synchro cannot provide measures of effectiveness for
uncontrolled (free) movements.

Traffic Volumes

Existing traffic volumes for study area intersections were captured on November 22,
2022. The traffic counts captured the standard peak periods including the weekday
AM peak period (7:00am to 9:00am), the weekday midday peak period (11:00am to
2:00pm), and the weekday PM peak period (4:00pm to 6:00pm). The traffic counts are
provided in Appendix B.

The November counts are considered to be representative of typical conditions for
background traffic (i.e., all traffic except for site traffic) since that time period is before
the winter season, is not impacted by holidays, and overlaps with school activity. As a
general observation, cyclist and pedestrian activity is expected to be higher during
summer months, while overall traffic volumes can be lower; therefore, analysis of
summer conditions is not recommended for traffic analysis purposes. Traffic data
collected between April and June may show higher cyclist volumes but this would have
negligible impact on any of the traffic analysis or conclusions since intersection
operations are primarily a function of vehicular volumes (assuming no dedicated
bicycle signals).
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In addition to the external intersection traffic volumes, weigh scale data was provided
for the TCEC including the same day as the traffic counts. The weigh scale information
was used to validate the turning movement counts by comparing the inbound and
outbound volumes to the weigh scale with the understanding that not all vehicles
entering the TCEC will cross the weigh scale and only the large waste trucks are
expected to scale in. The summarized weigh scale data for the same day as the site
visit is provided in Table 4-5 and the weigh scale data is compared to the turning
movement count data for each analysis time period and for each peak hour.

Table 4-5. Scaled Site Driveway Volumes

Day of the Week ‘ AM Peak Hour ‘ Midday Peak Hour ‘ PM Peak Hour
Weekday Summary Average Maximum Average Maximum Average Maximum

(from Welgh Scale Data) 23 47 29 44 8 26
TCEC Entrance Volume IN ouT IN ouT IN ouT

(from count dated

11/22/2022) 14 23 23 27 0 4

TCEC Entrance Volumes IN out IN out IN out

used in AnalySIS 47 77 44 52 26 30

The TCEC traffic volumes were separated into two streams: scaled (truck) traffic; and
non-scaled traffic. The scaled traffic volumes were factored up to match the volumes
shown in the bottom row of Table 4-5 which represents a peak operating day (highest
truck traffic) for the TCEC. Non-scaled traffic was then determined based on the
difference between the weigh scale volumes and the turning movement count TCEC
entrance volumes using the weigh scale data that matched the traffic count data to
ensure consistency.

Traffic volumes are presented in the following figures:

e Existing Traffic Volumes (November 2022) — Figure 4-5.

o Existing Site Traffic — Cars and Trucks (November 2022) — Figure 4-6.

o Existing Site Traffic — Cars (November 2022) — Figure 4-7.

o Existing Site Traffic — Trucks (November 2022) — Figure 4-8.

e Existing Site Traffic — Trucks (Adjusted to Peak Conditions) — Figure 4-9.
o Existing Traffic Volumes (Adjusted to Peak Conditions) — Figure 4-10.

The existing traffic volumes were adjusted by removing the site traffic shown in
Figure 4-6 from the total observed existing traffic shown in Figure 4-5, then the site
traffic component was split into two streams: scaled (truck) and non-scaled traffic. The
scaled (truck) traffic was then factored up to represent a high activity day, as shown in
Figure 4-9, and this was added back on to the background traffic volumes along with
the non-scaled site traffic component. The result of this is a set of existing traffic
volumes adjusted for peak activity, as shown in Figure 4-10.
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Figure 4-5. Existing Traffic Volumes (November 2022)
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Figure 4-6. Existing Site Traffic — Cars and Trucks (November 2022)
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Figure 4-7. Existing Site Traffic — Cars (November 2022)

Nauvoo
Road

Legend
- Step Sign
o 2020 4 Lane Movement N
12 (34) [22] AM (MID) [PM] Peak Hour Traffic WVolumes
Hwry 402 WE
onfoff-ramp Mot to Scale
=
&
]
[~ by 402 W
o on-ramp
5|
al
Hwy 402 EB o4
on-ramp l
i[
g |8
&
&~
Hwy 402 EB l
off-ramp mE — ke I
= Huwiy 402 EB
= on-ramp
=
)
AT
==
=
&
L]
Zion Line b 1
T Office
é
g =
o 5
g o
L8[ i
L o+ 1EH ‘J_'_4 —0E
r Primary Facility e s—+ b
Access o 1 —
© e —
&
=
=
&
l d To Weigh
Scal
Confederation Lane » A
]
[
=

MNauvoo
Road

May 2026 | 25



Transportation Existing Conditions Report
Twin Creeks Environmental Centre Landfill Optimization Project Environmental Assessment

Figure 4-8. Existing Site Traffic — Trucks (November 2022)
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Figure 4-9. Existing Site Traffic — Trucks (Adjusted to Peak Conditions)
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Figure 4-10. Existing Traffic Volumes (Adjusted to Peak Conditions)
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The traffic counts were used to identify the distribution of site truck traffic entering and
leaving the TCEC. In this context, the distribution is the direction that the vehicles
arrive from and leave towards along Nauvoo Road. The distribution of trucks is
summarized in Table 4-6.

Table 4-6. Site Truck Traffic Distribution on Nauvoo Road

Direction To/From North To/From South
Time Period In Out In Out
Weekday AM Period = 86% =287% <14% <13%
Weekday Midday Period =2 90% =273% <10% <27%
Weekday PM Period TCEC > 75%! TCEC < 25%"
closed closed
Average (All Day) 94% 85% 6% 15%

Notes:

" The TCEC does not have any inbound truck traffic during the weekday PM peak hour of adjacent street
traffic from 4:00pm to 6:00pm. Existing truck traffic volumes during the same time period are quite low
and result in more variation in the distribution. The values shown represent four or more trucks leaving.

Based on the data that was captured, the majority of trucks are entering and leaving
to the north along Nauvoo Road during the study time periods from 7:00am to 9:00am,
11:00am to 2:00pm, and from 4:00pm to 6:00pm. The average hourly distribution of
vehicles entering from and exiting to the north is 94% and 85%, respectively. The
majority of traffic entering and exiting to the north is likely destined to Highway 402
where the trucks may travel longer distances.

A portion of this traffic that travels to/from the north may continue along Nauvoo Road
to the north of Highway 402. If it is assumed that the same proportion of traffic that
travels south and is local also travels north but remains local, then the resulting traffic
to/from Highway 402 would still remain in the range of 70% to 88%.

Volume Comparison (2025 versus 2022)

A comparison of TMCs from November 2022 and May 2025 was conducted to draw
conclusions on seasonal variability in traffic characteristics or background traffic
growth. The comparison examined total intersection volumes, TCEC site driveway
volume, as well as pedestrian and cyclist volumes within the study area.

Table 4-7 summarizes the comparison of total intersection volumes between May
2025 and November 2022 TMCs. The detailed turning movement counts are provided
in Appendix B.
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Table 4-7. Change in Total Intersection Peak Hour Volume (2025 vs 2022)

Weekday AM Weekday Midday Weekday PM
Peak Hour Peak Hour Peak Hour

Intersection and
Movement .
Nauvoo Rd at Hwy 402 WB on/off-ramp* 59 20.5% 82 34.0% 38 11.6%
Nauvoo Rd at Hwy 402 WB on-ramp* 51 17.7% 71 29.8% 36 11.2%
:?):"Jtpc))’? Rd at Hwy 402 EB on-ramp (from 10 3.5% 46 19.3% 29 91%
Nauvoo Rd at Hwy 402 EB off-ramp 45 14.9% 74 30.8% 31 9.4%
Nauvo:) Rd at Hwy 402 EB on-ramp (from 37 10.8% 71 25.79% 34 9.9%
south)
Nauvoo Rd at Zion Line 49 13.0% 83 26.3% 43 11.3%
Nauvoo Rd at Primary Facility Access 43 11.8% 73 22.8% 59 16.4%
Nauvoo Rd at Confederation Line 8 1.4% 64 12.7% -1 -0.2%

* vehicles entering on-ramps were not counted in May 2025 TMCs. Thus total volumes from 2022 TMCs excluded
entering on-ramp volumes for comparison.

Total intersection volumes for the study intersections increased by approximately 10%
during the AM and PM peak hours, and by approximately 25% during the Midday peak
hour.

The largest increase occurred during the Midday peak hour and this increase was 34%
at Nauvoo Rd at Highway 402 WB Off-ramp. During the PM peak hour some locations
experienced a reduction in volumes, with the most notable decrease being a 9.1%
drop in overall intersection volume at the Hwy 402 EB On-ramp.

The Primary facility site access saw an increase in volumes in May 2025 during the
AM/PM/MID peak hours, ranging from 11.8% to 22.8% which was only partially due to
a minor increase in site traffic and mostly driven by background traffic, as summarized
below.

Table 4-8 summarizes the inbound and outbound peak hour traffic volumes at the
Primary Facility Access for the November 2022 and May 2025 TMCs.

Table 4-8. 2025 vs 2022 — Nauvoo Road at Primary Facility Access Peak Hour
Inbound/Outbound Volumes

Weekday AM . Weekday Midday Weekday PM

Peak Hour Peak Hour Peak Hour
Total Inbound 9 9 4
Total Outbound 1 4
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The Midday peak hour site traffic increased by 13 two-way trips when comparing May
2025 and November 2022 TMCs, while the weekday AM and PM site traffic increased
by 10 trips and 7 trips, respectively. This increase is not significant and is considered
to be within typical daily fluctuations.

Furthermore, for the future conditions analysis captured within the Effects
Assessment, site traffic is scaled up to a peak day using the 2022 weigh scale data
and this peak site traffic was utilized for the purposes of analyzing site impacts. As a
result, these minor fluctuations in site traffic volumes shown in Table 4-8 are already
captured in the future conditions analysis.

Despite the overall increase in vehicular volumes, pedestrian and cyclist volumes
decreased or remain unchanged, as summarized in Table 4-9 and Table 4-10.

Table 4-9. 2025 vs 2022 Total 7-hour Pedestrian Volumes

Location 2022 - 2025
Nauvoo Rd at Hwy 402 EB on/off-ramp 0 0
Nauvoo Rd at Hwy 402 WB on/off-ramp 0 0
Nauvoo Rd at Zion Line 0 0
Nauvoo Rd at Primary Facility Access 0 0
Nauvoo Rd at Confederation Line 22 9
Table 4-10. 2025 vs 2022 Total 7-hour Cyclist Volumes
Location 2022 2025
Nauvoo Rd at Hwy 402 EB on/off-ramp 0 0
Nauvoo Rd at Hwy 402 WB on/off-ramp 0 0
Nauvoo Rd at Zion Line 1 0
Nauvoo Rd at Primary Facility Access 0 0
Nauvoo Rd at Confederation Line 2 0
Nauvoo Rd at Victoria St 0 0
Nauvoo Rd at Simcoe St (south leg) 0 0
Nauvoo Rd at Ontario St (south leg) 0 0

n/a — cyclists were not captured

Pedestrian Volumes and ATR within Watford

Additional pedestrian counts were conducted in May 2025 at three locations on
Nauvoo Road: Victoria Street, Simcoe Street, and Ontario Street. In addition, an ATR
count was done at Nauvoo Road and Ontario Street. Pedestrian volumes and ATR
volumes in Watford are summarized in Table 4-11.
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Table 4-11. Pedestrian Volumes and ATR Volume

ATR Station and Description AM Peak Hour  Midday Peak Hour = PM Peak Hour

Pedestrian Volumes at Pedestrian Crossovers (PXOs) in Watford

Nauvoo Road at Victoria Street 3 8 0 1
Nauvoo Road at Simcoe Street 15 9 1 35
Nauvoo Road at Ontario Street 6 16 13 55

ATR Bidirectional Vehicular Volume

Nauvoo Road at Ontario Street 291 335 391 -

4.3.3

The maximum peak hour pedestrian volume was 16 pedestrians observed at Nauvoo
Road and Ontario Road during the midday peak hour. During this peak hour, there
was approximately 335 vehicles travelling on Nauvoo Road in both directions. The
highest hourly vehicular volume was 391 vehicles during the PM peak hour. During
this time, 13 pedestrians crossed Nauvoo Road at Ontario Street.

The Ontario Traffic Manual Book 15 (Pedestrian Crossing Treatments) has a minimum
threshold of 100 pedestrians over eight hours or 65 pedestrians over four hours to
warrant a pedestrian crossover. None of the three crossings meet the minimum
pedestrian volume requirement. Additionally, vehicular volume thresholds of 750
vehicles over eight hours or 395 vehicles over four hours are also required. The vehicle
volume four-hour threshold has been nearly met in a single hour and is met with all
three peak hours considered.

The pedestrian crossovers are not quantitatively warranted as a result of the minimum
pedestrian volumes not exceeding the minimum threshold, despite the vehicular
volume meeting the minimum threshold. However, this does not preclude the presence
of a crossing if there is a strong need for pedestrian connectivity and safety.

Currently, only the Ontario Street crossing appears to be designed to meet the Ontario
Traffic Manual requirements for a pedestrian crossover, with Level 2 Type B crossings
provided. This upgrade appears to have been completed relatively recently.

The other crossings at Simcoe Street and Victoria Street appear to be equivalent to
Level 2 Type D crossings based on the pavement markings and signage provided but
are outdated compared to the latest version of Book 15. The signage at these locations
could be updated to match the latest version of Book 15 and the pavement markings
could be refreshed to make them more visible. However, this recommendation is not
caused by the TCEC and is only suggested based on a review of existing conditions.

2022 Existing Traffic Operations

Existing traffic operations for external study area intersections using the peak traffic
volumes from Section 4.3.2 are presented in Table 4-12 based on HCM 2000
methodology which uses the operational definitions provided in Table 4-2. Detailed
Synchro and SimTraffic reports are provided in Appendix C. Queue lengths are
presented in Table 4-13.
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Table 4-12. Existing 2022 Traffic Operations

Weekday AM Weekday Midday Weekday PM
Peak Hour Peak Hour Peak Hour

Intersection and
Movement

Nauvoo Road at Highway 402 Eastbound Off-Ramp

Eastbound Approach A 0.07 A 0.04 B 0.09
Northbound Through - 0.09 - 0.07 - 0.09
Southbound Through - 0.09 - 0.08 - 0.10
Nauvoo Road at Highway 402 Westbound Off-Ramp

Westbound Approach B 0.12 B 0.11 B 0.13
Northbound Through - 0.06 - 0.06 - 0.08
Southbound Left-turn A 0.02 A 0.01 A 0.01
Southbound Through - 0.07 - 0.06 - 0.09
Nauvoo Road at Confederation Line

Eastbound Approach B 0.26 B 0.19 C 0.28
Westbound Approach B 0.11 B 0.11 C 0.22
Northbound Left-Through A 0.05 A 0.04 A 0.04
Northbound Right-turn - 0.01 - 0.01 - 0.02
Southbound Approach A 0.01 A 0.01 A 0.02
Nauvoo Road at Zion Line

Eastbound Approach B 0.03 B 0.03 B 0.03
Westbound Approach B 0.04 B 0.02 B 0.04
Northbound Approach A 0.00 A 0.00 A 0.01
Southbound Approach A 0.01 A 0.00 A 0.01
Nauvoo Road at TCEC Entrance

Westbound Approach B 0.12 B 0.11 B 0.06
Northbound Through - 0.09 - 0.08 - 0.10
Northbound Right-turn - 0.01 - 0.01 - 0.00
Southbound Left-turn A 0.04 A 0.05 A 0.02
Southbound Through - 0.1 - 0.08 - 0.1

Note: There are no critical movements under existing conditions. Critical movements include exclusive turning

movements with v/c ratios exceeding 1.00 and shared movements with v/c exceeding 0.85, or movements with

LOS ‘E’ or ‘F’.
Critical movements include exclusive turning movements with v/c ratios exceeding
1.00 and shared movements (such as a through lane which also accommodates right-
turns) with v/c exceeding 0.85, or movements with LOS ‘E’ or ‘F’. All study intersections
are operating acceptably, with LOS ‘A’ to ‘C’, and there are no critical movements (the
highest v/c ratio is 0.28).
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Table 4-13. Existing 2022 Queues

95t Percentile Queue (m)

Intersection and Weekday AM
Movement Storage Peak Hour

Weekday PM

Weekday Midday Peak Hour

Nauvoo Road at Highway 402 Eastbound Off-Ramp

Eastbound Approach - <5 <5 <5
Northbound Through - <5 <5 <5
Southbound Through - <5 <5 <5
Nauvoo Road at Highway 402 Westbound Off-Ramp

Westbound Approach - <5 <5 <5
Northbound Through - <5 <5 <5
Southbound Left-turn - <5 <5 <5
Southbound Through - <5 <5 <5
Nauvoo Road at Confederation Line

Eastbound Approach - 8 6 9
Westbound Approach - <5 <5 7
Northbound Left-Through - <5 <5 <5
Northbound Right-turn 30 <5 <5 <5
Southbound Approach - <5 <5 <5
Nauvoo Road at Zion Line

Eastbound Approach - <5 <5 <5
Westbound Approach - <5 <5 <5
Northbound Approach - <5 <5 <5
Southbound Approach - <5 <5 <5
Nauvoo Road at TCEC Entrance

Westbound Approach 100 <5 <5 <5
Northbound Through - <5 <5 <5
Northbound Right-turn 65 <5 <5 <5
Southbound Left-turn - <5 <5 <5
Southbound Through - <5 <5 <5
Inbound Weigh Scale

Weigh Scale Queue 280 258 383 122

Notes: Storage length is shown for exclusive turning lanes or is based on the upstream link length. Exact queue
lengths are only shown when the queue length is greater than 5 metres or approximately one vehicle. Queues
exceeding storage are highlighted in red.

There are no queuing issues with the exception of the inbound queue which may
extend back to Nauvoo Road under peak operating conditions during the midday peak
period, resulting in queues in the southbound left-turn lane along Nauvoo Road at the
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TCEC entrance. Since the inbound queue is estimated to be 383 m, the queue is
currently extending back to Nauvoo Road and into the southbound left-turn lane but is
not utilizing the full storage within the southbound left-turn lane and is being managed
within the existing available storage without impeding flow of vehicles along Nauvoo
Road. Based on discussions with TCEC staff, this is an accurate portrayal of the
operations and queuing during time of peak activity. In addition, this is why both scales
are used for inbound traffic when required.

4.3.3.1 2025 Traffic Operations

The existing conditions analysis was repeated using 2025 traffic volumes for
comparison with 2022 operations.

Table 4-14. Existing 2025 Traffic Operations

Weekday AM Weekday Midday Weekday PM
Peak Hour Peak Hour Peak Hour

Intersection and
Movement

Nauvoo Road at Highway 402 Eastbound Off-Ramp

Eastbound Approach B 0.09 A 0.05 A 0.08
Northbound Through - 0.08 - 0.08 - 0.11
Southbound Through - 0.1 - 0.09 - 0.09
Nauvoo Road at Highway 402 Westbound Off-Ramp

Westbound Approach B 0.15 B 0.09 B 0.10
Northbound Through - 0.08 - 0.08 - 0.09
Southbound Left-turn A 0.02 A 0.01 A 0.01
Southbound Through - 0.08 - 0.08 - 0.10
Nauvoo Road at Confederation Line

Eastbound Approach C 0.27 B 0.20 B 0.19
Westbound Approach B 0.16 B 0.15 B 0.16
Northbound Left-Through A 0.05 A 0.04 A 0.03
Northbound Right-turn - 0.01 - 0.02 - 0.02
Southbound Approach A 0.03 A 0.01 A 0.02
Nauvoo Road at Zion Line

Eastbound Approach B 0.03 B 0.03 B 0.02
Westbound Approach B 0.04 B 0.04 B 0.07
Northbound Approach A 0.00 A 0.00 A 0.01
Southbound Approach A 0.01 A 0.00 A 0.00
Nauvoo Road at TCEC Entrance

Westbound Approach A 0.03 B 0.08 B 0.04
Northbound Through - 0.03 - 0.10 - 0.14
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Table 4-14. Existing 2025 Traffic Operations

Weekday AM Weekday Midday Weekday PM
Peak Hour Peak Hour Peak Hour
Intersection and
Movement _ : :
Northbound Right-turn - 0.01 - 0.01 - 0.00
Southbound Left-turn 0.02 0.04 0.00
Southbound Through 0.06 0.10 0.13

Notes: There are no critical movements under existing conditions. Critical movements include exclusive turning
movements with v/c ratios exceeding 1.00 and shared movements with v/c exceeding 0.85, or movements with
LOS ‘E’ or ‘F’.

There are no significant changes in existing traffic operations conditions based on the
May 2025 traffic data compared with the November 2022 traffic data. In addition, traffic
volume at the Primary Facility Access has not changed significantly.

As a result of the comparison of traffic volumes presented in Section 4.3.2 and the
comparison of operations shown above, the 2022 and 2025 traffic conditions are
considered functionally the same despite some fluctuations which may be a result of
seasonal variations, due to minor background growth from 2022 to 2025, or due to
traffic rebounding from Covid-19. As a result, the 2022 base-analysis has been carried
forward to the Effects Assessment.

4.4 Road Safety Assessment

A road safety assessment was performed for the study area roadways and
intersections. The road safety assessment comprises a review of collision history
provided by the County of Lambton as well as a review of sightlines and taper and
storage requirements for the TCEC entrance.

44,1 Collision History Review

A collision analysis was conducted for the surrounding roads near the TCEC and
Watford and with a focus on the haul routes and roadway segments with existing or
future proposed accesses. The roads in consideration are Nauvoo Road from
immediately south of Highway 402 to Bond Street (the southernmost street in Watford),
and on Confederation Line from Nauvoo Road to Sexton Road. Figure 4-11 illustrates
the study limits for collision analysis. Collisions occurring between 2017 and 2022
within these limits were examined.
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Figure 4-11. Collision Analysis Study Area
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Sixty-seven (67) collisions were recorded between 2017 and 2022 within the study
limits. A higher concentration of these collisions occurred in Watford along Nauvoo
Road near Confederation Line. Figure 4-12 shows the heatmap of collisions.

Figure 4-12. Heatmap of Collisions
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Although the highest concentration of collisions visually appears to occur around the
intersection of Nauvoo Road and Confederation Line, the majority (60%) of collisions
are non-intersection related. The breakdown of collision locations is summarized in
Figure 4-13.

Figure 4-13. Breakdown of Collision Locations

COLUSION LOCATION % of Collisions  # of Collisions
intersection 16.42% n
® — non intersection 59.70% 40
overpass or bridge 149% 1
parking lot 1045% 7
private property 11.94% 8
Total 100.00% 67
COLLISION LOCATION §
E
@
@e oo0oe 00 00O 5 0% 0 o
B tticrasaft Bing . @ 2023 Microsoft Corparation Tanms

r

Almost all (93%) of collisions are classified as “property damage only” while the
remaining collisions are “non-fatal injury”. The locations of “non-fatal injury” collisions
are highlighted in Figure 4-14. Three of the five “non-fatal injury” collisions are in the
Village of Watford. There does not appear to be any clear trend regarding the locations
of the non-fatal injuries with the exception that they occurred near the Village of
Watford where there would be a higher amount of activity including conflicting
movements and pedestrians or cyclists.
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Figure 4-14. Classifications of Collision

CLASSIFICATION

@ non fatal iniur CLASSIFICATION % of Collisions # of Collisions
®PD or non fatal injury 7.46%

1402} PD only 92.54% 62

' Total 100.00% 67

o0 © 0T @®(¥ @

The breakdown of lighting and environment conditions are shown in Figure 4-15.

Figure 4-15. Lighting and Environmental Conditions

Breakdown by Lighting Breakdown by Environment
Light Condition ®day light ®@dark ®dusk

10.45% 4.48%
1.49%

Environment Condition
®clear

®:now

@rain

@ drifting snow

@ freezing rain

®fog, mist, smoke, dust

T7.61%

The majority (78%) of the collisions are not attributed to weather as they occurred
under clear skies. The remainder of collisions occurred during snow, rain, or fog events
which could have been a factor in those incidents.

Lighting may be a factor since about 45% of collisions occurred under low-light
conditions despite there only being approximately 6% to 7% of traffic occurring
between 9:00 pm and 6:00 am based on the provided 24-hour count data. The
locations of collisions by lighting conditions are plotted in Figure 4-16 to highlight areas
with a higher concentration of low-light condition collisions. In general collisions
occurring during low-light conditions are spread throughout the study area. However,
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there are two clusters of low-light collisions along Nauvoo Road. These clusters are
located 425 m and 730 m north of Confederation Line, immediately adjacent to private
driveways.

The low-light collisions would not be associated with the TCEC considering the
operating hours, unless the low lighting was also a result of poor weather conditions,
in which case the primary factor would be weather and/or lighting.

Figure 4-16. Map of Collisions by Lighting Conditions

LIGHT % of Collisions # of Collisions

daylight 55.22% 37

02 dark 43.28% 29

O dusk 1.49% 1
Total 100.00% 67
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The breakdown of the primary drivers’ action for the collisions is presented in
Figure 4-17. The majority (51%) of collisions are due to improper driving such as
speeding, improper lane change, failing to yield to right of way, disobeying traffic
control. The remaining 49% of collisions occurred under proper driving.
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Figure 4-17. Action of Primary Driver (Driver #1)

2 (2.99%)

Action of Driver #1

13 (49.25%) o
33 (49.25%) @ driving properly

4(5.97%)
a @lost control
(5.897%) @ failed to yield to right of way
@ following too close

@ speed too fast for condition
@ improper turn

unknown
13 45::,:] @ disobeyed traffic control
@®improper lane change

@®other

There are 33 collisions where Driver #1 was driving properly. However, due to lack of
data, 25 of the 33 collisions do not specify if there was a second driver, and if a second
driver was present, the action of Driver #2 is not specified. Four (4) of the 33 collisions
where Driver #1 was driving properly was due to improper driving of Driver #2.
Table 4-15 outlines the actions of Driver #1 and Driver #2 at the time of collision when
multiple vehicles are identified in the collision history.

Impact type by location type for all collisions are plotted in Figure 4-18. Approximately
54% of the impacts were classified as “SMV other”. ‘SMV’ or Single Motor Vehicle
means a single motor vehicle was involved in the incident and this could, for example,
include losing control under icy conditions. Figure 4-19 shows a plot of impact type by
location excluding SMV collisions to provide better understanding of the locations of
collisions involving two vehicles.
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Table 4-15. Action of Driver #1 vs. Action of Driver #2 in Collisions

Action of Driver #2

Ac.tion of Failed To S Speed
Driver #1 e Driving Yield To 9 Improper Improper Too Fast
Unspecified . Too .
Properly | Right Of Close Passing Turn For
Condition Total

Unspecified 2 — — — - - - 2
Disobeyed Traffic

— 1 — — — — — 1
Control
Driving Properly 25 4 1 1 1 —_ 1 33
Failed To Yield 1 8 _ _ _ _ _ 9
To Right Of Way
Following Too 1 3 _ _ _ _ — 4
Close
Improper Lane o 1 _ _ _ _ _ 1
Change
Improper Turn 1 — — — — 1 — 2
Lost Control 8 2 — — — — — 10
Other — 1 — — — — — 1
Speed Too Fast
For Condition 3 ! o o o B B !
Total 41 21 1 1 1 1 1 67

Almost all collisions classified as “SMV unattended vehicle” occur on Nauvoo Road
south of Confederation Line where on-street parking is available. “Angle” and “Turning
movement” collisions mostly occur at the intersection of Nauvoo Road and
Confederation Line. These two types of collisions are also observed at side street
intersections. All four “rear-end” collisions occur prior to a side street or driveway.
Rear-end collisions typically happen when vehicles are driving too fast and then
suddenly brake, which could be due to a last-minute decision to turn without
appropriate warning to following vehicles, or due to slow driver reaction to an
intersection traffic signal that has turned amber and/or red, which does not apply since
there are no traffic signals in the study area. Three of the rear-end collisions occurred
along Nauvoo Road north of Confederation Line within the 80 km/h posted speed
zones.
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INITIAL IMPACT Evv'oof Collisions # of Collisions
SMV other 53.73% 36
angle 10.45% 7
SMV unattended vehicle 8.96% [
approaching 7.46% 5
other 7.46% 5
rear end 5.97% 4
turning movement 5.97% 4
Total 100.00% 67
» 0@ o
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Figure 4-19. Impact Type by Location (excluding "SMV Other")
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INITIAL IMPACT % of Collisions t’of Collisions
angle 22.58% 7
SMV unattended vehicle 19.35% 6
approaching 16.13% 5
other 16.13% 5
rear end 12.90% 4
turning movement 12.90% 4
Total 100.00% 31
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One of the rear-end collisions occurred in the vicinity of the TCEC primary entrance
on Nauvoo Road as shown in Figure 4-20. This single rear-end collision occurred in
the southbound direction and is indicated to have occurred in the through lane during
daylight. A sedan rear-ended the truck while the truck was slowing or stopping, which
may have been to enter the southbound left-turn lane to enter the TCEC; however,
this collision appears to be the fault of the sedan as a result of following too closely.
The other collisions in the vicinity of the TCEC entrance were single motor vehicle
collisions.

Figure 4-20. Collision Location Involving Multiple Vehicles Near TCEC Driveway

Note: The dot showing the location of the collision is approximate and would have occurred within the southbound
traffic lanes despite appearing to be in the northbound travel lane or in the northbound shoulder lane.

A noticeable number of collisions within the study limits are caused by animals running
onto the roadway. Figure 4-21 shows a map of collisions involving animal(s). Most of
the collisions with animals occurred in Watford and the remainder occurred on rural
roadway sections north and east of Watford. Currently there are no signs warning of
possible animal(s) crossing.
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Figure 4-21. Locations of Collisions with Animals

Animal Involvement

442

Animal Involvement % of Collision # of Collision

| 402 yes 17.91% 12
no 82.09% 55
Total 100.00% 67
@
5]
@ 29) tion {The Q tioy \@e [39)
O
@
B Micr t B & 2023 TomTom, & 2023 Microsoft Corporation  Terms

Collisions Involving Trucks

Collisions involving trucks were examined to determine if any relationship exists with
the TCEC or if there is a higher prevalence or concentration of collisions with trucks.
In the last 5 years, there have been two collisions involving tractor trailer trucks near
the TCEC primary entrance. One truck collision occurred making an improper
southbound left turn onto the TCEC primary driveway but was classified as a single
motor vehicle accident. The second truck collision also occurred in the southbound
direction when a sedan rear-ended a tractor trailer due to following too closely.
Figure 4-22 shows locations of collisions involving trucks for primary and secondary
vehicles.
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Figure 4-22: Collisions Involving Trucks

VEHICLE TYPE 1

VEHICLE TYPE 2

%s

Note: The figure on the left shows collisions where the primary vehicles are trucks. The figure on the right shows
collisions where the secondary vehicles are trucks.
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Collisions with School Buses

There was one collision involving a school bus over the last 5 years. The collision was
located at the intersection of Nauvoo Road and Confederation Line and involved a
pickup truck. The school bus was travelling westbound along Confederation Line and
the bus failed to yield right-of-way. When the intersection of Confederation Line and
Nauvoo Road is converted to a traffic signal, this potential issue should be mitigated.

The Intersection Improvement Study prepared by RC Spencer Associates Inc. dated
June 2020 concluded that a traffic signal is not warranted based on an assessment of
traffic volumes up to the year 2025. However, the study concludes that the intersection
should continue to be monitored for changes in traffic volumes and that it is ultimately
the decision of the road authority if a signal should be implemented, and may include
other considerations beyond traffic volumes such as the need for protected crossing
locations for active transportation (cyclists and pedestrians).

Collisions with Cyclists

There have been no collisions within the last 5 years involving cyclists.

Collisions with Pedestrians

There have been no collisions within the last 5 years involving pedestrians.
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446 Collision Rates

Collision rates for the study area limits were calculated using available automated
traffic recorder (ATR) counts combined with the historical collision data discussed
above. ATR data from 2015 to 2022 was available at three locations within the study
area. These are summarized in Table 4-16.

Table 4-16. Bidirectional ATR Volumes within Study Area

ATR Station # and Description | 2015 2016 2017 2018 | 2019 2020 2021 2022 DU
Average

133901 - Confederation Line Bast | 4758 | /5 | 1773 | 1751 | nia | nia | 1577 | 1866 1739

of Watford

147908 — Nauvoo Road between

St Clat Stromt o T e er, | 5147 | n/a | 5600 | 5368 | n/a | nia | 4756 | 4753 5125

147909 — Nauvoo Road South of | 4467 | 3757 | n/a | 4440 | 4350 | nfa | nfa | nla 4179

Highway 402

The 5-year average of the bidirectional ATR volume was used to determine collision
rates for each segment within the study area. Collision rates are reported in crashes
per 100 million vehicle-kilometre travelled and are summarized in Table 4-17. The
segment on Nauvoo Road south of Confederation Line has the highest collision rate,
which is more than double that of the other segments. The higher collision rate south
of Confederation Line is aligned with the denser residential/commercial area of
Watford. It also aligns with the higher density of collisions seen in the heatmap shown
in Table 4-17. These higher collision rates do not overlap with the primary haul route
for the TCEC, which indicates that the truck activity is not contributing to these rates.

The provincial average collision rate was 104.01 collisions per 100 million vehicle
kilometres travelled in 2020". Collision rates on Confederation Line and Nauvoo Road
North of Confederation Line are below the provincial average by 18.6% and 27.3%,
respectively. The collision rate on Nauvoo Road south of Confederation Line is 82.8%
above the provincial average but is located within the Town of Watford which is not on
a primary haul route and is likely a result of change in roadway character.

Table 4-17. Estimated Collision Rates by Segment
Approx.

Seament Number of Number of S ¢ Average Crashes per 100 million
9 Collisions Years of Data egmen ATR vehicle-km travelled
Length (km)

On Confederation Line 20 5 7.45 1739 84.6

Nauvoo Road North of 28 5 3.96 5125 75.6
Confederation Line

Nauvoo Road South of 19 5 1.31 4179 190.2
Confederation Line

' https://ffiles.ontario.ca/mto-orsar-ontario-road-safety-annual-report-2020-en-2023-06-23.pdf
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Examining collisions by lighting conditions shows that there are nearly equal number
of collisions in low-light conditions as during the day. As such, collision rates during
low-light conditions are occurring at a higher frequency than during daylight.
Table 4-18 summarizes the collision rates on Nauvoo Road and Confederation Line
for daylight versus dark/dusk. The collision rates during low-light conditions are in the
range of four to eight times higher than during daylight. This further emphasizes the
potential need for illumination along Nauvoo Road and Confederation Line within the
study area and particularly near and within the Village of Watford.

Table 4-18: Collision by Lighting Condition

Number of = # of Years Crashes per 100 million
S t Length (k Avg ATR
S Collisions of data ength (km) - vehicle-km travelled
Qn Confederation Line (Low 12 5 745 266 3319
light)
On Cpnfederation Line 8 5 7 45 1473 40
(Daylight)
On Nauvoo Road (Low light) 18 5 5.27 619 302.4
On Nauvoo Road (Daylight) 29 5 5.27 4033 74.8

4.4.7 Collision Analysis Conclusions

Collisions were found to be concentrated near the Village of Watford which is located
south of the facility along Nauvoo Road. Although the majority of collisions did not
occur at intersections, the highest concentration occurred either within Watford or
directly at the intersection of Nauvoo Road at Confederation Line. Since the majority
of vehicles travelling to and from the facility tend to go to the north to Highway 402 or
beyond, it appears that most collisions recorded are not related to the TCEC. This is
corroborated by the collision rates, which are found to be much higher in Watford as
opposed to the roadway segments adjacent to the TCEC, and this is expected for more
urban conditions with restricted flow and conflicting movements and sources of traffic.

Within the last 5 years there have been two collisions near the TCEC primary entrance
involving more than one vehicle and a truck. One of the collisions was a rear-end
where the truck was rear ended by an at fault sedan, as previously described. The
other was a single motor vehicle collision during daylight and clear weather, where the
truck performed a southbound left-turn resulting in property damage only. This does
not indicate any issues specifically involving trucks or the TCEC. The roadway
environment in the vicinity of the TCEC primary entrance is quite flat, non-complex,
and with good visibility.

Collisions involving animals are most common within Watford based on the spatial
distribution. Therefore, there is no major concern along the roadways adjacent to the
TCEC; however, signage warning drivers of animals crossing at these locations could
be installed to warn drivers and to make them more alert to the hazard. In the vicinity
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of the site, this applies predominantly to Nauvoo Road adjacent to the site, and along
Confederation Line east of the site.

There were no collisions with vulnerable users such as pedestrians or cyclists within
the last 5 years.

TCEC Site Entrance Sightline Review

Sight distance was checked for the existing TCEC site entrance along Nauvoo Road
which is the primary entrance used by vehicles and large trucks entering the TCEC.
There is a secondary gated entrance along Zion Line located approximately 200 m
east of Nauvoo Road that serves as an emergency entrance.

The TCEC primary entrance is located approximately 300 m south of Zion Line and
approximately 2.4 km north of Confederation Line. Nauvoo Road in the vicinity of the
site is straight and flat. Looking to the north, sightlines are unobstructed until the
Highway 402 overpass which obstructs sightlines due to the vertical curvature of
Nauvoo Road as it passes over the highway. Looking to the south, Nauvoo Road
undulates slightly and has minor vertical and horizontal curves, but the sightlines are
not obstructed as a result, and drivers can effectively see to the Village of Watford.
Despite Nauvoo Road being straight and generally quite flat, the sightlines are
somewhat obstructed by signage, trees, fencing, and berms along the east shoulder
of the roadway. The fencing that runs along the east side of the roadway surrounding
the TCEC is set back from Nauvoo Road such that a vehicle approaching Nauvoo
Road within the TCEC driveway does not have sightlines obstructed by the fencing.
Photos taken from the TCEC driveway from the perspective of an approaching vehicle
are presented below in Figure 4-23 and Figure 4-24 looking northbound and
southbound, respectively.

Based on the Transportation Association of Canada (TAC) Geometric Design Guide
for Canadian Roads (2017) there are five sightlines to be considered:

e Stopping Sight Distance (“SSD”) for a vehicle travelling along Nauvoo Road and
requiring to stop due to an obstruction in the roadway or a vehicle pulling out of the
TCEC driveway (taken from TAC Table 2.5.2),

e Decision Sight Distance (“DSD”) for a vehicle travelling along Nauvoo Road and
required to maneuver around an obstruction in the road without stopping (taken
from TAC Table 2.5.6), and

e Decision Intersection Sight Distance (“DISD”) for a vehicle turning out of the TCEC
driveway from a stopped position and merging on to Nauvoo Road without
obstructing or slowing vehicles on Nauvoo Road (taken from TAC Figures 9.9.4
and 9.9.5 for left-turns and right-turns or crossing maneuvers). The warrant utilizes
the “COMB” line on the graphs, which represents the sight distance requirements
for large combined or articulated trucks.

e Intersection Sight Distance for Yield Controlled Left or Right Turn (“YCLR”) for a
vehicle approaching Nauvoo Road and turning out of the TCEC driveway and
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merging on to Nauvoo Road without obstructing or slowing vehicles on Nauvoo
Road assuming they must yield to vehicles on Nauvoo Road but do not have to
stop unless there is insufficient gap (taken from TAC Figure 9.9.7). The warrant
utilizes the “COMB” line on the graphs, which represents the sight distance
requirements for large combined or articulated trucks.

These sight distance requirements are presented in Figure 4-25.

The posted speed limit along Nauvoo Road is 80 km/h. Assuming a level roadway and
a design speed of 100 km/h, the SSD is 185 m while the DSD ranges from 225 m to
405 m depending on the complexity of the avoidance maneuver. Given the
environment, the avoidance maneuver would not be complex and the road cross
section is a single lane per direction, therefore SSD is considered over DSD.

DISD for left turns from stop is 320 m. DISD for crossing maneuvers and right-turns
from stop is 300 m.

YCLR is more onerous of a requirement than DISD because it assumed that the
vehicles approaching the intersection are moving and may not come to a complete
stop and must therefore be able to see the approaching vehicles while approaching
the intersection. Therefore, the sight distance along Nauvoo Road is approximately
335 m and the approach sight triangle distance is 25 m for the right-turn and 33 m for
the left-turn (25 m plus the width of the northbound travel lane). Since most site truck
traffic is destined to the north along Nauvoo Road, most truck drivers will be looking
for gaps in northbound traffic. This means that the truck must be able to see a vehicle
approaching when it is 25 m away from the northbound through lane. The sight triangle
requirement is met. Additionally, the collision history has not identified any concerns
or collisions associated with trucks leaving the TCEC driveway, and there is an
acceleration lane which accommodates trucks merging on to Nauvoo Road.

Therefore, the sightlines for the primary driveway on Nauvoo Road meet TAC
requirements.

The sight distance for the proposed site driveway to the RNG Facility which will be
located on Confederation Line was reviewed under separate cover and is provided in
Appendix D.

Pavement Markings

The pavement marking line delineating the northbound acceleration lane located just
north of the primary driveway along Nauvoo Road has faded and is not clearly visible
and should be repainted to make it easier for drivers to see. The lack of pavement
markings can be seen in Figure 4-23. Clearly demarcated lanes will help drivers see
the acceleration lane and react to vehicles merging with northbound traffic even.
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Figure 4-23. TCEC Driveway on Nauvoo Road (Looking North)

Figure 4-24. TCEC Driveway on Nauvoo Road (Looking South)
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Figure 4-25. TCEC Primary Driveway Sight Distances

Required Decision
Intersection Sight Distance
for Left-Turn from Stop

~ (320m)

Required Southbound
Stopping Sight Distance
(185m)

Required Northbound
Stopping Sight Distance
(185m)

Required Decision
Intersection Sight @ﬂsgaﬁ ce 8
for Right-Turn from Stop [
(300m)

Nauvoo Road

Google Earth

4.4.10 Driveway Storage and Taper Lane Requirements

Storage lane requirements for the primary TCEC driveway along Nauvoo Road were
reviewed based on the operations analysis contained in Section 4.3.3 and it was
confirmed that it can accommodate queues, even under peak loads, when traffic may
queue back from the inbound weigh scale to Nauvoo Road.

4.4.10.1 Operating Speed

Based on the operating speeds documented in Table 4-4, the 50" percentile operating
speed south of Highway 402 is 89.4 km/h, and the average operating speed is
88.5 km/h. The 85™ percentile operating speed is 99.2 km/h, indicating a large range
in operating speeds. This large range in operating speed may be due to the
combination of faster-moving regular vehicles passing by the TCEC and slower-
moving vehicles destined for the TCEC.
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The exact location of the survey is unknown and may be north or south of Zion Line.
Speeds are typically collected at midblock segments that are not affected by speed
reductions (e.g., intersections and driveways). As a result, the operating speeds
capture free-flowing traffic, including traffic exceeding the speed limit, and do not
capture traffic travelling at an appropriate speed to enter a driveway.

The TCEC driveway has been operating effectively, and the collision analysis did not
identify any collisions at the driveway associated with the southbound left-turn or
northbound right-turn lanes. Additionally, traffic destined for this site and using the turn
lanes is primarily slower-moving, including truck traffic and other regular vehicles
familiar with the site entrance, which would be travelling closer to the posted speed
limit of 80 km/h. A 10% reduction in the average operating speed of 88.5 km/h is
80 km/h, which is an appropriate approach speed for traffic entering the TCEC
driveway. As a result, the 80 km/h design speed is considered appropriate. However,
a 100 km/h design speed was also reviewed for reference.

Northbound Right-Turn Lane

The existing northbound right-turn design has approximately 65 metres of taper plus
80 metres of deceleration.

Assuming an 80 km/h design speed for vehicles arriving towards the TCEC at the
posted speed limit, TAC Geometric Design Guide for Canadian Roads Table 9.14.2
(Right-Turn Taper with Parallel Deceleration Lane Design) can be referenced. For an
80 km/h design speed the taper ratio is 17:1 minimum, and with a lane width of
3.4 metres the required taper length is 57.8 metres. The 65 metre taper exceeds this
minimum and is compliant. The required parallel is 60 to 130 metres, and the existing
80 metre parallel is compliant since it falls within this range.

The TAC Geometric Design Guide for Canadian Roads states that for right-turn lane
designs on roadways with design speeds higher than 80 km/h, Chapter 10
(Interchanges) should be referenced. Table 10.6.2 (Design Length for Deceleration)
indicates that an 85 metre taper is required for a design speed of 100 km/h, with a
deceleration length of 170 to 215 metres. The northbound right-turn lane is not
designed for the 100 km/h design speed. Rather, it is designed for the 80 km/h design
speed.

As noted above, the design complies with an 80 km/h design speed, and the operating
speeds and collision analysis suggest that an 80 km/h operating speed is appropriate.
This indicates that the northbound right-turn lane is adequate.

Southbound Left-turn Lane

The existing southbound left-turn lane design has approximately 120 metres of taper
plus approximately 125 metres of additional deceleration and storage.

Assuming an 80 km/h design speed, for vehicles arriving towards the TCEC at the
posted speed limit of 80 km/h, TAC Geometric Design Guide for Canadian Roads
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Table 9.17.1 (Approach and departure Taper Ratios and Lengths for Left Turns at
Intersections) requires a minimum 51 metres of taper, while the provided taper of
120 metres exceeds this minimum and is compliant. The parallel deceleration is based
on stopping sight distance from Table 2.5.2, and for an 80 km/h design speed, it is
130 metres. The provided parallel is approximately 130 metres, and is considered
compliant.

For a 100 km/h design speed, the Taper Ratio is higher, with a minimum of 30:1. With
an approximated lane width of 3.4 metres, the required taper is 102 metres assuming
a 30:1 taper, and this is compliant. The parallel deceleration based on stopping sight
distance for a 100 km/h design speed is 185 metres and is 55 metres longer than is
provided. However, the southbound left-turn lane is not designed for the 100 km/h
design speed. Rather, it is designed for the 80 km/h design speed.

As noted above, the design complies with an 80 km/h design speed, and the operating
speeds and collision analysis suggests that an 80 km/h operating speed is appropriate.
This indicates that the southbound left-turn lane is adequate.

Cycling Network

Within the study area, the County of Lambton identifies an on-road trail along Nauvoo
Road, which is the only cycling facility identified within the study area. The Nauvoo
Road cycle route/trail continues south of Watford and also continues north of Highway
402. Currently, this is an on-road facility where the cyclists will travel on the shoulder
of the roadway which is paved in most sections. Within the vicinity of the TCEC there
does not appear to be any signage indicating that Nauvoo Road is an “on-road cycling
trail” or route. With a posted speed of 80 km/h along Nauvoo Road in the vicinity of the
TCEC, and without paved shoulders, it is anticipated that most cyclists would not utilize
or treat this section of Nauvoo Road as a cycling route.

The 2022 traffic counts identified a small amount of cycling activity at the intersection
of Nauvoo Road at Zion Line, as well as at Nauvoo Road at Confederation Line. At
Zion Line there was one cyclist observed travelling westbound through the intersection
during the midday peak period, and at Confederation Line there was a single cyclist
observed in the southbound direction which also travelled through the intersection.
The cyclist volumes are very low but could have been affected by the weather
conditions in terms of temperature discouraging cyclists; however, the weather on the
day the count data was captured was clear. Higher activity would be expected during
summer months but the counts confirm that there is overall low cyclist activity.

Additional data collection conducted in May 2025 did not identify any cycling activity,
which validated the 2022 data collection and confirms that cycling activity is very low.

Additionally, the collision history analysis did not identify any collisions involving
cyclists over the previous 5 years. As a result, the cycling route along Nauvoo Road
appears to be underutilized and likely not conducive to cycling based on the comfort
level of most cyclists.
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Pedestrian Activity

Pedestrian volumes crossing Nauvoo Road are relatively low within the Town of
Watford and there were no pedestrians observed north of Confederation Line. There
were no collisions with pedestrians identified. There were no indications that
pedestrian safety is a concern nor indications that traffic associated with the TCEC
would generate safety concerns for pedestrians.

Signage

A previous Road Safety Audit prepared by HDR, dated February 13, 2017, identified
two potential signage recommendations for consideration.

The first recommendation for consideration was a WC-19 Share the Road sign which
could be installed along Nauvoo Road to let drivers know that Nauvoo Road is a
shared roadway with cyclists. The share the road signs do not appear to be present
along Nauvoo Road in the study area based on the field investigation. The installation
of signage along Nauvoo Road is up to the discretion of the County of Lambton. These
signs would be placed along the roadway at specified spacing intervals determined
based on the Ontario Traffic Manual, along the entire stretch of roadway that is
designated as a cycling facility. Given the very low cyclists volumes, the signage is not
likely to have a major impact on driver behaviour or an overall impact on safety and
operations of the roadway but could still be considered by the County. This applies to
the entire roadway section that is designated a cycling facility and does not specifically
apply to the section of roadway adjacent to the TCEC.

The Road Safety Audit also recommended that an additional advance warning sign be
installed indicating that the northbound acceleration lane at the Nauvoo Road TCEC
entrance is ending ahead. The sign was not specified but an example would be the
WA-23R Lane Ends Right with distance sign. There is currently a sign that warns
drivers that the lane ends and it is located at the end of the acceleration lane, at the
start of the taper. The additional advance warning sign was recommended to be placed
150m upstream of the current sign and had not been installed at the time of the site
February 2023 site visit. This sign was recommended in response to an accident
where a vehicle did not merge back on to Nauvoo Road and lost control in the ditch.
However, the latest collision analysis did not identify this as a recurring issue. Since
this issue is not recurring and is not clearly associated with the TCEC, it is up to the
discretion of the County to implement it.

However, as previously mentioned, the pavement markings demarcating the
northbound through lane from the northbound acceleration lane are not visible.

The TCEC driveway on Nauvoo Road is currently under yield control but is not signed.
The driveway has also been operating satisfactorily based on the collision history
review and based on the site observations.

The previous turning sight distance for the driveway has been assessed and is
confirmed to be adequate, which means that trucks would be able to merge on to
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Nauvoo Road and accelerate to speed without causing other vehicles on Nauvoo Road
to slow down. TAC requirements for left-turns and right-turns under stop and yield
control were checked to confirm sightlines are adequate.

Summary of Existing Conditions

Traffic Operations

The majority of site traffic is destined to/from the north and accesses Highway 402.
The site traffic was adjusted using the weigh scale information to adjust the site truck
traffic so that it was representative of a high volume/high activity day. This resulted in
47 inbound and 77 outbound trips during the weekday AM peak hour, 44 inbound and
52 outbound trips during the midday peak hour, and 26 inbound trips and 30 outbound
trips during the weekday PM peak hour. The site traffic volumes were then used to
model the inbound queue length which confirmed that the queues may extend back to
Nauvoo Road resulting in queuing in the northbound right-turn lane and the
southbound left-turn lane. This confirms expectations for high activity days. However,
the majority of the time there is less activity (fewer trucks) entering the TCEC and the
queues do not reach to Nauvoo Road. In addition, during peak periods the second
scale can be utilized for managing inbound vehicles.

Traffic operations for study area intersections surrounding the TCEC were analyzed
using 2022 traffic data, adjusted to represent a high activity day for the TCEC. The
operational analysis indicates that the study area intersections are operating well and
within acceptable thresholds in terms of volume-to-capacity ratios, delays, and
queues. All individual movements at study area intersections are currently operating
with Level of Service ‘C’ or better which is considered acceptable. Typically, Level of
Service ‘D’ requires monitoring, while ‘E’ and ‘F’ are considered unacceptable.
Additionally, the highest volume-to-capacity ratio for any individual movement is 0.28,
while the need for mitigation is not considered until the volume-to-capacity ratio
exceeds 0.85. There are no operational concerns to note based on the traffic analysis.

Road Safety

Safety was reviewed from the perspective of driveway sightlines and storage
lane/taper requirements. It was found that the TCEC site entrance on Nauvoo Road
has sufficient sightlines and that the storage and taper are adequate and correctly
designed. During the site observations there were no close calls or collisions observed.
Additionally, the location of the proposed location for the RNG Facility was assessed
for sightlines and confirmed to have adequate sight distances.

Safety was also reviewed based on collision history analysis. The collision analysis
included a review of the previous 5 years of collision history. The collision analysis did
not reveal any key indicators for collisions such as frequent collisions or repeated
collisions locations and types of collisions, which would indicate design deficiencies,
or other trends associated with environmental conditions. Furthermore, the collision
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history did not reveal a prevalence of truck-related collisions or collisions associated
with the TCEC site entrance location on Nauvoo Road. As a result, there were no
safety signals arising from the collision history analysis and the collision history rates
do not indicate a high frequency of collisions for the study area.

Signage recommendations from the 2017 Road Safety Audit included an advance
warning sign that the northbound acceleration lane is ending on approach to Zion Line,
and “share the road” signage along Nauvoo Road to let drivers know that cyclists may
use the roadway. This signage had not been installed as of the February 2023 site
visit. The installation of signage along Nauvoo Road is at the discretion of the County
of Lambton. The current Road Safety Assessment did not identify any safety signals
related to these recommendations. The “share the road” signage should be placed at
regular intervals along the entire roadway wherever it is designated as a shared
roadway and is not specifically tied to the section of the roadway directly adjacent to
the TCEC. The “this lane ends” signage is also up to the discretion of the County since
the latest collision history review did not identify this as being a cause of collisions or
accidents near the site driveway or near Zion Line.

The pavement marking demarcating the northbound acceleration lane from the
northbound through lane on the north leg of the intersection is not visible and has worn
away presumably due to the truck activity.

Future Conditions

Future conditions will be assessed in the Effects Assessment report. The future
conditions assessment will include two scenarios:

e Future Background Traffic Conditions — this is the ‘Do Nothing’ Alternative
scenario assuming the facility continues to operate as it does today with no
changes to site operations. This scenario includes general background growth and
traffic associated with planned new developments. The impacts of development
will be compared with this scenario.

¢ Future Total Traffic Conditions — this is the scenario that includes the future
background conditions (background traffic growth and traffic associated with new
developments), as well as any future facility expansion and associated changes to
site traffic, including traffic associated with the future Renewable Natural Gas
Facility.

Future conditions will include general background traffic growth as well as traffic
associated with any future developments which may contribute traffic to the study area
roadways. Future developments or traffic generators will be confirmed with the
Township and County.
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