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Executive Summary

This report presents existing Air Quality conditions associated with the WM Canada
Twin Creeks Environmental Centre (TCEC). This work is in support of the
environmental assessment (EA) for the TCEC Landfill Optimization Project (the
Project) under the Terms of Reference (ToR) approved December 13, 2022.

The TCEC is located at 5768 Nauvoo Rd. approximately 1 km north of the Village of
Watford in the Township of Warwick, Ontario. The TCEC is bounded by agricultural
area on all sides, with the closest residential area being in Watford in the south.

WM Canada Corporation (WM), the owner and operator of the TCEC, has initiated an
EA seeking approval to increase the landfill airspace capacity at the TCEC. The TCEC
has approximately 8.9M m? of remaining approved landfill airspace, depending on the
density of waste received this corresponds to about 5 years of operating life. The
Project could provide additional airspace capacity of up to approximately
14.3 million m3, which could extend the site life by 12 years. There would be no change
to the current 301 ha site area, the approved service area, or the annual fill rate.

This assessment of the potential effects of the proposed landfill optimization on the
environment will be carried out in accordance with the requirements of the
Environmental Assessment Act. The Existing Conditions Report forms one component
of the EA, used to determine the baseline conditions at the facility prior to
implementation of the Project. Current potential effects on the surrounding area can
then be compared to the potential future effects resulting from the Project, which will
be completed in future study. The assessment methodology for the Existing Conditions
Report has been carried out in accordance with the approved Terms of Reference
(ToR) including the Air Quality work plan dated March 30, 2022 (Air Quality work plan).

Characterization of the existing site conditions assumed that all currently approved
landfill activities are in operation with the addition of the Renewable Natural Gas (RNG)
Facility, which has been approved by the MECP and is currently under construction.
Existing conditions were modelled for the anticipated closure year determined based
on the currently approved waste acceptance rate and the remaining available
airspace. Modelling of the landfill considers operations in the last year before closure.
The last year before closure was selected because it represents the year when the
landfill will contain the maximum amount of waste while still being in full operation.
During the last year before closure, there will be no more cell construction activities on
site and estimated emissions will be representative of landfill activities and final cap
construction only. This provides a reasonable estimate of the peak operating
conditions at the landfill including all currently approved sources and the proposed
RNG Facility, which forms the baseline conditions from which the Project will be
assessed. The landfill closure year was determined based on the total waste tonnage
capacity predicted in the 2016 Environmental Screening Report. The waste in place
was based on historical waste acceptance records up to and including 2022; from
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2023 until closure, it was assumed that the maximum permitted waste is deposited
each year until the total waste tonnage capacity is met. This results in a predicted
closure year of 2033, which was used for the Air Quality Existing Conditions Report.

The Air Quality discipline evaluates the releases to air from the Project and assesses
the potential effects on surrounding areas by comparing them to standards and
guidelines published by government agencies. The Air Quality discipline assesses
releases of air quality compounds of interest, namely particulate matter (dust), odour,
blowing litter, volatile organic compounds (VOCs), reduced sulphur compounds, and
combustion byproducts. Sources of air emissions at the facility include:

e Onsite equipment and vehicle traffic;

e The landfill mound (interim and final cover areas);

e The active face and associated equipment;

e The final cap construction and associated equipment;

e Material storage piles;

e The RNG Facility;

e The approved future leachate treatment plant and leachate collection system;
e Landfill gas flares (as currently planned for end of current operations); and

e Emergency generators.

Emissions from these sources were quantified using a combination of on-site
sampling, published emission factors, and engineering calculations. Note that the
original plan for the current operations of the site included waste diversion and
composting. These operations do not currently exist and if implemented are planned
to be discontinued at the end of phase 7 (2029) as per the 2016 Environmental
Screening Report, which is prior to the noted assessment year of 2033. Therefore,
they have not been included at this time in the existing conditions report.

Compounds of interest were assessed at a series of discrete receptors that have been
identified in the vicinity of the facility and have been considered in the Air Quality
assessment as well as at a grid of receptors at and beyond the property boundary.

Potential impacts at all off-site receptors were assessed using the US EPA dispersion
model AERMOD, version 22112. Dispersion modelling was completed for dust, odour,
VOCs, and combustion byproducts. Potential impacts related to blowing litter were
assessed qualitatively.

Predicted impacts for the establishment of existing conditions considered the
cumulative impact from existing background concentrations and dispersion modelling
results. This approach provides a cumulative impact at the receptors from the facility
and surrounding industrial and agricultural activities, traffic, and other sources of like
air emissions. Background concentrations for dust, VOCs, and reduced sulphur
compounds were determined through ambient monitoring. Background concentrations



Air Quality Existing Conditions Report w
Twin Creeks Environmental Centre Landfill Optimization Project Environmental Assessment

for contaminants not included in the ambient monitoring campaign were obtained from
representative publicly available data. No background was considered for odour or
blowing litter.

This assessment of the potential effects of the proposed landfill optimization on the
environment will be carried out in accordance with the requirements of the
Environmental Assessment Act. The assessment methodology was generally
consistent with the Air Quality work plan; however, minor adjustments were made to
accommodate project-specific circumstances and ensure a more accurate evaluation.

The potential for blowing litter impacts was assessed through a review of the existing
mitigation measures, complaints history, MECP inspection records, internal logs, a
literature review, and analysis of local meteorological conditions. During the operating
period between 2009 and the end of 2024, a total of 15 litter related complaints were
received with the majority occurring between 2019 and 2024. When complaints were
received WM took the necessary corrective action in accordance with their existing
Best Management Practices Plan (BMPP). MECP inspection records noted that
although off-site litter was identified, WM was responsive and organized cleanup of
the impacted property promptly. WM litter logs provide evidence that litter inspections
are being performed and cleanup and maintenance activities are being completed
when required. The meteorological assessment identified the litter zones where
impacts are most likely to occur. Based on review of litter windspeed thresholds
presented in studies by James. M. Lapp (Lapp, 1983)' and RWDI, wind speeds in
excess of the established litter thresholds are expected to occur approximately 5% of
the time in the predominant wind direction (southwest to northeast). WM has installed
permanent litter fences along the northern boundary to control the off-site migration of
litter, which decreases the potential impacts. Overall, litter related impacts from landfill
operations are expected to be low.

The odour study assessed the potential impacts at discrete receptor locations. Odour
was assessed on a 10-minute averaging period. When assessing odour-related
impacts, three thresholds were considered:

e 1 OU - associated with detection of odour;
e 3 OU —recognition of the odour; and
e 5 0OU — nuisance resulting from the odour.

Dispersion modelling predicts maximum odour concentrations at all sensitive
receptors to exceed the MECP odour guideline objective of 1 OU/m3. Frequency of
exceedance of the 1 OU/m? guideline is predicted to be greater than 0.5% at receptors
R2 through R7. Exceedances of the 3 OU/m?® guideline were predicted at only two

" Lapp, James M., Sanitary Landfill, Controlling Blowing Litter. Alberta Environment, Pollution Control
Division, Waste Management Branch, 1983.
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receptors, R2 and R4, with a frequency less than 0.5%. No exceedances of the
5 OU/m?3 guideline were predicted.

Based on the predicted odour concentrations, there is potential that landfill related
odours will be detectable and occasionally recognizable at discrete receptors from
time to time which is supported by the historical complaints received.

Landfill areas under interim and final cover and operations at the active face are the
greatest contributors of odour under normal operations. WM should continue to
manage emissions of landfill gas by routine maintenance of the final cap and interim
cover areas and the gas and leachate collection systems. Conditions outside normal
operations, such as leaks or fissures through the landfill cap, may result in increased
odour impacts. Preventing these types of conditions and mitigating them as quickly as
possible when they may occur are key to minimizing potential off-site odour impacts.
The proper development and implementation of an odour management plan can help
reduce the potential for these conditions.

The landfill gas and combustion byproduct study assessed the potential impacts for a
select list of key indicator contaminants, including:

e VOCs such as vinyl chloride, benzene, and 1,2-dichloroethane.

e Combustion by-products such as nitrogen oxides (NOx), sulphur dioxide (SO3), and
dioxins and furans (D&F).

e Ammonia from the proposed leachate treatment facility.

Indicator contaminants were selected based on the results of previous studies
completed at the landfill. In general, the contaminants with predicted concentrations
greater than 15% of their current criteria in the previously completed 2016
Environmental Screening Report were determined to be the key indicator
contaminants. Emissions of sulphur compounds were also considered. This study
focuses on the following sulphur compounds:

e Hydrogen sulphide (H2S); and
e Total reduced sulphurs (TRS).

TRS represents the cumulative impact from all sulphur compounds including carbonyl
sulphide, H.S, carbon disulfide, methyl mercaptan, ethyl mercaptan, dimethyl
sulphide, 1-propyl mercaptan, methyl ethyl sulphide, and dimethyl disulphide. In
addition to being assessed as a component of TRS, H>S was assessed independently
as it is the primary contributor to TRS emissions.

Dispersion modelling predicts compliance with all criteria at all discrete receptors as
well as the property boundary and beyond for benzene, vinyl chloride, 1,2-
dichloroethane, ammonia, SO,, NOy, D&F, and 24-hour H,S. Predicted concentrations
of 10-minute H.S, 10-minute TRS, and 24-hour TRS are predicted to exceed at all
discrete receptors and the property boundary. Predicted contributions from landfilling



Air Quality Existing Conditions Report w
Twin Creeks Environmental Centre Landfill Optimization Project Environmental Assessment

activities for all H,S and TRS averaging periods are low, accounting for less than 10%
of the cumulative concentration.

Between June 2" and July 14", 2023, the laboratory analyzed TRS and H,S samples
using elevated Reportable Detection Limit (RDL). The RDL used for TRS was 11 pg/m?
which exceeded the applicable TRS criteria. The RDL used for H.S was 5.6 yg/m3.
These RDLs were reduced and were used for the July 17" samples onward. Although
the Air Quality work plan states that background concentrations are based on the 90"
percentile value of upwind data only, the background concentration for H.S and TRS
were based on the 90™ percentile value of all wind direction background data.
Considering all wind directions rather than upwind only provides a conservative
estimate of the background concentration because downwind and crosswind
conditions have the potential to capture emissions from landfill sources which when
paired with dispersion modelling could double count landfill emissions.

Overall, predicted concentrations of H,S and TRS are dominated by elevated
background values results from elevated laboratory detection limits and the predicted
concentrations of H.S and TRS from landfill operations at all discrete receptors and
the property boundary are low. Therefore, impacts associated with landfilling
operations are expected to be low.

The dust study assessed the potential impacts for three particulate species:
e Total suspended particulate matter (TSP),

¢ Inhalable particulate matter (PM1o), and

e Respirable particulate matter (PM25s).

Predicted concentrations for annual TSP and annual PMzs are expected to comply
with the relevant criteria at all discrete receptors. Although predicted concentrations of
TSP are above the applicable criteria at discrete receptors, the frequency of
exceedance remains low, (with exceedances predicted a maximum of 2.88% of the
time at the worst-case discrete receptor location). Exceedances of 24-hour PM1 and
PM2s were predicted at an even lower frequency of 2.2% and 0.3% respectively, at
their worst-case discrete receptor locations.

It is important to note that, for PM.s, exceedances at discrete receptor locations are
predicted only when the background contribution is applied; the modelled
concentrations from the landfill operations are below the relevant criteria when
considered on their own.

Dispersion modelling considered several conservative assumptions including worst-
case source locations, maximum site activity, dry conditions with no consideration of
precipitation or snow cover, and the use of conservative emission rates. A one year
ambient monitoring program for dust from January to December 2023 was completed
and the average background values of upwind samples were applied to predicted
concentrations.
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Overall, because of the conservatisms included in the assessment, the modelling likely
over-predicts the impacts from the landfill and impacts from landfill operations are
expected to be low. In addition, modelling was completed to assess impacts at the
monitoring locations. Predicted concentrations at the monitoring location
demonstrated alignment with the monitored data, with the modelled results showing
more exceedances compared to the monitored data.

The results of these studies represent the existing conditions on site for the closure
year 2033 and form the baseline which will be used for comparison with the preferred
alternative in future studies. The existing conditions predict impacts from existing
landfill operations are expected to be low and emissions from the site are being
managed effectively.
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Acronyms, Units and Glossary

Acronyms
AAQC Ambient Air Quality Criteria
AERMAP U.S. EPA AERMOD Terrain Preprocessor
AMoN Ammonia Monitoring Network
AQS Air Quality Standards
BMPP Best Management Practices Plan
BPIP U.S. EPA Building Profile Input Program
CAAQS Canadian Ambient Air Quality Standards
CCME Canadian Council of Ministers of Environment
CDEM Canadian Digital Elevation Model
CO2® Carbon Dioxide Equivalent
EA Environmental Assessment
EAA Environmental Assessment Act
ECA Environmental Compliance Approval
ECCC Environment and Climate Change Canada
EMRB MECP Environmental Monitoring and Reporting Branch
ESDM Emission Summary and Dispersion Modelling
EST Eastern Standard Time
GHG Greenhouse Gas
H2S Hydrogen Sulphide
IWA Interim Waste Authority
LandGEM Landfill Gas Emission Model
MECP Ministry of Environment, Conservation and Parks
MOVES Motor Vehicle Emission Simulator
NAPS National Air Pollution Surveillance
NOx Nitrogen Oxides
NO2 Nitrogen Dioxide
OLM Ozone Limiting Method
O.Reg Ontario Regulation
ou Odour Unit
PAH Polycyclic Aromatic Hydrocarbon
PMio Particulate Matter less than 10 micron in Diameter
PM2s Particulate Matter less than 2.5 micron in Diameter
RDL Reportable Detection Limit
SOz Sulphur Dioxide
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Acronym Definition
SOP Standard Operating Procedure
TCEC Twin Creeks Environmental Centre
THC Total Hydrocarbons
ToR Terms of Reference
TRS Total Reduced Sulphur
TSP Total Suspended Particulate
U.S. EPA United States Environmental Protection Agency
VOC Volatile Organic Compound
WM WM Canada
Units
Km Kilometre
M Metre
ug/m3 Microgram per cubic metre
gls Grams per second
ou Odour Units
g/m?—s Grams per metre squared per second
OU/m2-s Odour units per metre squared per second
CFM Cubic feet per minute

Glossary

Term Definition

Active cell A landfill cell is a waste-holding unit within the landfill area. The “active cell” is the waste-
holding unit where waste is currently being deposited.

Active face The working surface of a landfill within the active cell upon which waste is deposited each
day before placement of daily cover. Often referred to as “working face” or “active working
face”.

Approval 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.
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Term Definition

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;

o 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,

« 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.

Flux Chamber

Is a stainless-steel vessel of volume 0.5 m2. It is used to measure minute emissions from
near passive sources that do not have any mechanical fans to discharge the contaminants
of interest.

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.

Mitigation Measures taken to reduce adverse impacts on the environment.

Odour Unit The quantity of odourous substance that, when dispersed in 1 m3 of odour free air,
becomes just detectable by a human observer whose sensitivity to the odorant represents
the mean of the population.

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:

o Carries out or proposes to carry out a project; or,
¢ |s the owner or person having charge, management or control of a project.

Renewable Natural
Gas (RNG)

Product of the decomposition of organic matter that is collected from the landfill site, as
opposed to traditional natural gas, which is collected from deep wells.

Terms of Reference
(ToR)

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

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 conditions for Air Quality for the WM
Canada (WM) Twin Creeks Environmental Center (TCEC) Landfill Optimization
Project in support of the EA. The purpose of the EA is to assess the potential effects
of the proposed landfill optimization on the environment. 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. The proposed optimization would provide additional airspace of approximately
14.3 million cubic metres (m?), which could extend the site life by approximately
12 years 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.

There is a need for the continued development of the TCEC as it is a significant
component of the provincial waste management network and infrastructure, which is
lacking in sufficient and secure long-term disposal capacity. Optimizing the future
development of the TCEC allows for on-going sustainable business operations and
continued provision of essential financial support for community services and
programs.

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 Optimization Project during the EA.

This Air Quality 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. The Air Quality
section of the EA assesses the release of air quality related compounds of interest
including particulate matter (dust), odour, landfill gas, blowing litter, VOCs, and
combustion byproducts.
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The area surrounding the TCEC comprises mostly agricultural lands as well as
portions of Hwy 402, Nauvoo Road, and Confederation Line, and the village of Watford
including a number of small businesses. Sources of air emissions include on-site
operations and activities from the surrounding agricultural operations, as well as traffic
on local roads.

Characterization of the existing site conditions assumed that all currently approved
landfill activities were in operation with the addition of the Renewable Natural Gas
(RNG) Facility which has been approved by the MECP and is currently under
construction. Existing conditions were modelled for the anticipated closure year
determined based on the currently approved waste acceptance rate and the remaining
available airspace. Modelling of the landfill active face considers operations in the last
year before closure. Based on historical waste acceptance up to 2022 and assuming
the maximum permitted waste is deposited each year, the predicted closure year is
2033.

The existing conditions at residential receptors and the property line were assessed
using a combination of dispersion modelling and ambient monitoring.

TCEC and Study Areas

The TCEC is located at 5768 Nauvoo Road in the Township of Warwick, within the
County of Lambton. The TCEC lies to the north of the Village of Watford and is
generally bounded by Confederation Line to the south, Nauvoo Road to the west, Zion
Line to the north, and agricultural lands to the east. 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.

The TCEC is engineered with environmental protection systems that meet or exceed
regulatory requirements and are subject to highly regulated monitoring and reporting
requirements. Systems include engineered liners and covers, leachate collection and
removal, landfill gas collection and control, and on-site leachate disposal through
phytoremediation.

Leachate that is generated in the waste is conveyed toward a perimeter leachate
collection system. WM received approval to treat leachate through a phytoremediation
system consisting of a 9.3 ha Poplar System planted on the existing landfill cap in
2003. Surplus leachate is trucked off-site to approved wastewater treatment plants.

During the EA, existing conditions and potential effects with respect to air quality will
be considered in the context of the following study areas:

e On-site study area: the existing TCEC.
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e Off-site study area: the lands within the vicinity of the TCEC extending
approximately 5 km out from the on-site Study Area.

Although most disciplines under this EA consider an off-site study area extending
approximately 1 km from the on-site study area, for the purposes of the air quality
assessment, this has been extended to include lands within approximately 5 km from
the TCEC. This 5 km study area is consistent with MECP modelling guidelines for air
quality. The extended 5 km study area will be used to establish predicted concentration
isopleths for each contaminant within the wider area and ascertain there are no
elevated concentration anomalies beyond the immediate vicinity represented by the
1 km study area. The general study areas assessed for the Existing Conditions Report
are provided in Figure 2-1.

Air Quality Receptors

The focus of the modelling was on identified discrete receptors in the immediate
vicinity (within ~1 kilometre) of the active landfill area. These discrete receptors are
closest to the landfill area in each compass direction and are expected to provide the
worst-case estimate for predicted contaminant concentrations in all directions from the
landfill. Impacts beyond these receptors will be visible in the concentration isopleths.
A total of 25 discrete receptors were identified consisting of 24 residential receptors
and the cemetery. All receptors were identified in the Air Quality work plan. Receptors
for the air quality assessment are based on previous studies conducted at TCEC.
Receptors were confirmed through review of updated aerial imagery as well as a site
visit. Their locations are presented in Figure 2-2. The receptor located at the cemetery
to the southwest of the landfill has been included in the air quality assessment as a
short-term receptor, denoted as STR1, as people are expected to use this location for
short periods during daytime only. Therefore, only odour and contaminants with 10-
minute or 1-hour averaging period criteria were assessed at this receptor. All other
receptor locations represent residences with potential 24-hour occupancy and were
assessed for all averaging periods, denoted as R1 — R24. All discrete receptors are
modelled using a flagpole height of 1.5m.

In addition, the modelling was performed using a receptor grid covering the off-site
study area to produce predicted concentration isopleths. Concentrations for areas not
specifically represented by discrete receptors can be extrapolated from these
isopleths. The receptor grid extends a minimum of 5 kilometers from the existing
landfill site and utilizes the receptor spacing outlined in the MECP guideline A-11, “Air
Dispersion Modelling Guideline for Ontario”, version 3.0, dated February 2017. The
receptor grid used for generating the isopleths is presented in Figure 2-3.

Methods

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

Table 3-1. Evaluation Criteria, Indicators and Data Sources for Air Quality

Eval_uat_lon Rationale Indicators Data Sources
Criteria

Natural Environment

Atmospheric Environment

Air Quality - | Waste o Extent of zones potentially * On-site meteorological data.

Blowing disposal site impacted by blowing litter. ¢ MECP-provided meteorological data.

Litter and ¢ Number of off-site  MECP inspection records, WM inspection
associated receptors potentially records, and complaint history.
operations affected (e.g., residential ¢ Published literature related to the factors
can release properties, public facilities, affecting the generation and mitigation of
litter, which businesses/farms odour blowing litter.
may be sensitive area(s), « Landfill design and operation data.
blown to the institutions).
surrounding
areas.

Air Quality - | Waste o Off-site odour o MECP-provided meteorological data.

Odour disposal site concentrations (odour ¢ Applicable MECP guidelines, technical
and units) at identified odour standards, and accepted models.
associated sensitive receptors in the e Aerial photographic mapping and field
operations immediate vicinity of the reconnaissance.
can emit site. « Previously completed reports for the TCEC
contaminants | e Frequency of any odour facility, including the 2016 Environmental
that generate levels above defined odour Screening Report, the 2005 EA, various
odorous benchmarks. ECA/ESDM reports, ambient monitoring
emissions. o Number of off-site reports, etc.

receptors potentially « Off-site odour-sensitive receptors defined as
affected (e.g., residential per the MECP Odour Technical Bulletin1,
properties, public facilities, identified in coordination with other disciplines.
businesses/farms odour e Proposed facility characteristics.
sensitive area(s), e Landfill design and operation data.
institutions). « Published terrain data.
e Published air emission factors.
e Emission measurements from comparable
landfills and/or on-site sampling.
¢ Applicable air quality standards, guidelines, and
criteria from the MECP and the CCME.

Air Quality Waste ¢ Off-site point of o MECP-provided meteorological data.

— Landfill disposal site impingement air o Applicable MECP guidelines, technical

Gas and and concentrations of indicator standards and accepted models.

Combustion | associated compounds at identified o Aerial photographic mapping and field

By- operations receptors in the immediate reconnaissance.

Products can emit vicinity of the site, and ¢ Previously completed reports for the TCEC
gaseous community (within 5 km). facility, including the 2016 Environmental
contaminants | e Frequency of any Screening Report, the 2005 EA, various
that can exceedance of applicable ECA/ESDM reports, ambient monitoring
degrade air standards, limits, or reports, etc.
quality. guidelines at identified « Off-site receptors identified in coordination with

receptors. other disciplines.

e Number of off-site ¢ Available background ambient air data.
receptors potentially « Site specific ambient monitoring data.
affected (e.g., residential ¢ Proposed facility characteristics.
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Data Sources

properties, public facilities, o Landfill design and operation data.
businesses/farms, ¢ Published terrain data.
institutions). o Published air emission factors and predictive
models.
o Established gas characteristics from the
existing operation.
¢ Applicable air quality standards, guidelines, and
criteria from the MECP and the CCME.
Air Quality - | Construction Off-site point of o MECP-provided meteorological data.
Dust and impingement air ¢ Applicable MECP guidelines, technical
operation concentrations of standards and accepted models.
a(;tis\gies ata partiCUlatz mE;tftgr (?;{S’g e Aerial photographic mapping and field
w compounds at identifie reconnaissance.
disposal site receptors in the immediate | « Previously completed reports for the TCEC
can lead to vicinity of the site, and facility, including the 2016 Environmental
:ncr?as?d community. Screening Report, the 2005 EA, various
evels o Frequency of any ECA/ESDM reports, ambient monitorin
particqlates exceedance of applicable reports, etc. °
(dust) in the standards, limits, or o Off-site receptors identified in coordination with
air. guidelines at identified other disciplines.
receptors. o ~ ¢ Available background ambient air data.
Numbter of Otf's'tt_elide“t'f'ed « Site specific ambient particulate monitoring
receptors potentially data.
affected (e.g., residential ¢ Proposed facility characteristics.
gropertles, 2““'0 facilities, | o | andfill design and operation data.
. ustllﬁ_sses arms, ¢ Published terrain data.
ggt;\uos:rz)t.ional and e Published air emission factors and predictive
. L models.
gggiiﬁncgtl?:::émﬁhe ¢ Published particle size fractionation data.
future operational stages of ® Traff'lc data. . . S
. : : o Applicable air quality standards, guidelines, and
the landfill considered in teria fi the MECP and the CCME
the assessment will be critena trom the andthe )
independently identified,
described, and assessed.
Note:

" MECP, 2016: Technical Bulletin — Methodology for Modelling Assessments of Contaminants with 10-Minute
Average Standards and Guidelines under O. Reg. 419/05, September 2016.

4 Data Collection and Review

See Table 4-1 for a description of the data collection and review methodology for the
sources of data noted in Table 3-1.

Table 4-1. Collection and Review of Data Sources
Collection

Data Source
Site visits on October 05, 2022

Haul route road dust and daily
cover stockpile sampling.

Collected samples for laboratory
analysis in order to characterize site
paved haul routes, unpaved haul
routes, and the daily cover stockpile.
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Data Source

MECP Guideline A-11 “Air Dispersion
Modelling Guideline for Ontario”, version
3, dated February 2017

Collection

Ontario dispersion modelling
requirements for comparison
to MECP criteria.

Review

Reviewed document to align
dispersion modelling with MECP
requirements for comparison to
MECP criteria.

US Environmental Protection Agency
(EPA) Landfill gas generation model
LandGEM

Predicted landfill gas
generation from waste.

Updated to model input site-specific
landfill gas composition data and
Ontario recommended first-rate
constants.

MECP Interim Guide to Estimate and
Assess Landfill Air Impacts, October
1992

Obtain MECP recommended
LandGEM K, Lo, and Cnmoc
constants.

Review of the MECP recommended
LandGEM factors.

Landfill Gas Sampling Report
(Laboratory 2023)

Concentrations of select
compounds in the landfill gas.

Collected raw landfill gas samples for
analysis to determine composition.

Landfill Odour Sampling Report (x2)
(Laboratory 2023)

Odour flux rates from various
landfill locations.

Flux chamber analysis for odour
emissions from key areas of the
landfill.

Landfill Gas Odour Sampling Report (St.
Croix, 2025)

Odour concentrations in the
landfill gas.

Collected raw landfill gas samples
from individual wells for analysis to
determine odour levels.

Aerial mapping and field
reconnaissance to confirm off-site points
of reception

Lambton County GIS online
website and google earth
imagery. Site visit by field
team.

Reviewed to confirm off-site receptor
locations. Receptors were confirmed
by field team onsite.

Air Quality Assessment Environmental
Centre Renewable Natural Gas Facility
(RWDI, 2023)

RNG Facility sources.

Review of Air Quality related sources
from the proposed RNG Facility for
consideration of like emissions.

2016 TCEC Increase Tonnage
Environmental Screening Report

Traffic values from interior
haul route, tonnage fill rate,
estimated landfill capacity,
equipment fleet specifications,
active face and waste soil pile
sizes, dispersion modelling
source parameters, and daily
cover and active face
moisture contents.

Review of previous modelling
methodology, source parameters,
equipment specifications, and interior
haul route traffic distribution.

Obtained the active face and daily
cover stockpile moisture contents.

Modelling parameters were used as
the basis for the dispersion modelling
of the existing conditions
assessment.

Traffic Study (HDR, 2026)

Hourly traffic volumes with a
detailed breakdown of vehicle

types.

Reviewed to determine worst-case
on-site traffic hour/day.

Air Contaminants Benchmark List (ACB
List).

Ontario modelling criteria.

Review of the criteria set by the
MECP for assessment of
contaminants of interest.

Ambient Air Quality Criteria Human
Toxicology and Air Standards Section —
Technical Assessment and Standards
development Branch MECP, dated May
1, 2020.

Ambient Air Quality criteria.

Review of the ambient air quality
criteria for comparison with monitored
and modelled concentrations.

Canadian Ambient Air Quality
Standards (CAAQs)

Canadian ambient air quality
objectives.

Review of CAAQs criteria for
contaminants without Ontario
modelling or ambient monitoring
criteria.
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Collection

Methodology for assessing
odour-based standards.

Review

Methodology for assessing
contaminants with 10-minute
averaging periods.

Air Quality Work Plan dated March 30,
2022

Assessment Methodology.

Review of the assessment
methodology approved in the ToR.

O.Reg. 419/05

Ontario Air Quality
Assessment Requirements.

Review of the regulatory
requirements for air dispersion
modelling in Ontario.

Indicator Contaminants

The TCEC has been well characterized through studies such as the 2005 EA, the 2016
Environmental Screening Report, and various ECA applications. Based on the
conclusions of these studies as well as an understanding of the contaminants typically
emitted by landfill operations, a set of key indicator contaminants were selected for
use in the EA. In general, the contaminants with predicted concentrations greater than
15% of their current criteria in the previously completed 2016 Environmental Screening
Report were determined to be the key indicator contaminants.

The key indicator contaminants were divided into four studies:

1. Blowing Litter

a. Assessed qualitatively as there are no applicable criteria.

2. Odour

3. Landfill Gas and Combustion Byproducts:

-~ 0o a0 T ®

Vinyl Chloride (CAS# 75-01-4);
Benzene (CAS# 71-43-2);
1,2-Dichloroethane (CAS# 107-06-2);
Total Reduced Sulphurs (TRS);
Hydrogen Sulphide (H.S) (CAS# 7783-06-4);
Ammonia; (CAS# 7664-41-7)

g. Nitrogen Oxides (NOy) / Nitrogen Dioxide (NO_) (CAS# 10102-44-0);
h. Dioxins and Furans (D&F as TEQ); and,

i. Sulphur Dioxide (SO,) (CAS# 7446-09-5).

4. Dust:

a. Total Suspended Particulate (TSP);
b. Particulate Matter less than 10 um in diameter (PM10); and,

c. Particulate Matter less than 2.5 ym in diameter (PMa5s).
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Assessment criteria for these contaminants were obtained from:

o MECP Regulation 419/05 — ACB List;

¢ MECP Ambient Air Quality Criteria (AAQC); and,

e Canadian Council of Ministers of Environment (CCME), Canadian Ambient Air
Quality Standards (CAAQS).

Contaminants were compared against criteria from O.Reg. 419/05 and AAQC where
available. In the absence of any MECP criteria, contaminants were compared to the
CAAQS criteria.

The CAAQS outline regional objectives for ambient concentrations of select air
pollutants. These values are intended for use in a regional context and were not
developed as facility level regulatory standards. NOx and SO have applicable O.Reg.
419/05 and AAQC criteria from the MECP, which are the most appropriate criteria for
this facility-level assessment. Therefore, the CAAQS were not considered for these
contaminants.

Conversely, the CAAQS have been considered for PM. 5, due to a lack of a criterion
set by the MECP for this specific contaminant. The Air Quality existing conditions
considered the 2020 CAAQS as a benchmark for PM2s; the 2030 CAAQs became
available in July 2025, after the completion of the characterization of existing
conditions and would not materially impact the conclusions of the Air Quality Existing
Conditions Report.

A summary of the contaminants and their applicable criteria are provided in Table 5-1.

Table 5-1. Assessment Criteria for Key Indicator Compounds

Air

Applicable Sub- Quality

Contaminant Assessment Averaging Period Criteria Source
(ng/m?)

AAQC & O.Reg

Total Suspended Particulate 24-hour 120 419/05

(TSP) Dust
Annual 60 AAQC
Particulate Matter less than 10

um in diameter (PMio) Dust 24-Hour 50 AAQC
Particulate Matter less than 2.5 Dust 24-Hour 271 CAAQS (2020)
um in diameter (PM25) Annual 8.8t CAAQS (2020)
24-hour 1.0 AAQC1 & O.Reg

Vinyl Chloride Landfill Gas 419/05

Annual 0.2 AAQC

24-hour 2.3 AAQC
Benzene Landfill Gas AAQC & O.Reg

Annual 0.45 419/05
AAQC & O.Reg

24-hour 2
1,2-Dichloroethane Landfill Gas 419/05
Annual 04 AAQC
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Air
Quality
Criteria

Applicable Sub-

Source
Assessment

Contaminant

Averaging Period

Ammonia Landfill Gas 24-hour 100 AAQC
. AAQC & O.Reg
10-minute 13 419/05
Hydrogen Sulphide (H2S) Landfill Gas
24-hour 7 AAQC & O.Reg
419/05
. AAQC & O.Reg
10-minute 13 419/05
Total Reduced Sulphurs (TRS) Landfill Gas
24-hour 7 AAQC & O.Reg
419/05
Odour Odour 10-minute 1 0OU/m? MECP Guidance
. . 0.1 pg
Dioxins and Furans (D&F) Combustion 24-hour TEQ/m? AAQC
1-hour 400 AAQﬁ é&/oo Reg
Nitrogen Oxides/Nitrogen . S
2 Combustion
Dioxides (NOx/NO2) AAQC & O.Reg
24-hour 200 419/05
1-hour 100 AAQﬁ é&/oo Reg
Sulphur Dioxide (SOz2) Combustion S
AAQC & O.Reg
Annual 10 419/05

Notes:

" The 24-hour PM2.s CAAQs criteria is based on the 3-year average of the annual 98™ percentile of the daily 24-hour
average concentration.

2 The annual PM2.s CAAQs criteria is based on the 3-year average of the annual average of the daily 24-hour average
concentration.

6 Ambient Dust and VOC Monitoring

In order to better characterize the existing conditions at TCEC, two types of field
studies were completed:

e Ambient dust and VOC monitoring; and,
e Emission source sampling.

These studies provide site-specific data that are used to characterize and refine the
potential impacts from landfill operations on the surrounding area. This section
discusses the ambient monitoring program, and details regarding the emission source
sampling are provided in Section 7.

RWDI was retained by WM to complete the ambient monitoring campaign. Ambient
monitoring is the collection and analysis of ambient air samples in order to determine
the concentration of contaminants of interest in the air. The resulting concentrations
can then be compared against applicable AAQC. Ambient monitoring data is used to
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6.1
6.1.1

6.1.2

determine the background concentrations of the contaminants of interest in the vicinity
of the landfill. These background concentrations are then included with the predicted
concentrations from the landfill operations in order to assess the potential cumulative
effect. This chapter outlines the results from the existing conditions ambient air quality
sampling campaign.

TCEC has maintained a robust monitoring program throughout the life of the landfill.
The site maintains three (3) permanent monitoring stations for TSP, located on the
landfill property. In support of the EA, the ambient monitoring program was expanded
to include PM1, PM.s, VOC, and TRS sampling at the same locations as TSP,
consistent with the Air Quality work plan, dated March 30th, 2022. The sampler
locations are shown in Figure 6-1. These locations remained fixed for the duration of
the sampling program. Measurement of ambient particulate (TSP, PM1o, and PM2s)
began on January 6, 2023 and concluded on December 26, 2023. VOC and TRS
sampling began on June 2, 2023 and concluded at the end of September 2023. This
Existing Conditions Report considers all background data collected during the 2023
sampling campaign.

Sampling Methodology
High Volume Air Samplers (Hi-Vols)

The TSP, PM1o, and PM.s samples were collected using standard high-volumetric (Hi-
Vol) air samplers outfitted with size-selective inlet heads capable of collecting PM+o
and PM2s particulate size fractions. Each Hi-Vol is equipped with a mass flow
controller, which ensures a flow rate of 40 cubic feet per minute (CFM) and a timer for
starting and stopping each sample. Consistent with the Ambient Monitoring Program
outlined in the Air Quality work plan, the samplers run on a 6-day schedule from
January 1t to May 31t and October 15t to December 315t of each year and run on a 3-
day cycle from June 15t to September 30" of each year. All stations operate over a 24-
hour sampling time (midnight to midnight), concurrent with the National Air Pollution
Surveillance Program (NAPS) schedule. Each Hi-Vol was calibrated once per quarter
to ensure accuracy and validity of the data. Pre-tared glass fibre filters were used,
which were pre and post weighed by the Bureau Veritas Laboratory (BV) located in
Mississauga, ON.

Evacuated Canisters (VOCs and TRS)

The ambient VOC and TRS samples were collected in the same pre-conditioned silica-
lined evacuated canisters, as specified in EPA Compendium Method TO-14/15. The
evacuated canisters were supplied, proofed, and analyzed by ALS Environmental
Laboratory (ALS) in Waterloo, ON.

Critical orifice flow controllers approved for use by the MECP were used to maintain a
constant flow rate of approximately 3.5 milliliters per minute over a sampling period of
24 hours. The controllers were supplied and conditioned by ALS and were used once
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and returned to the ALS for cleaning/reconditioning. The controllers were constructed
of inert materials including stainless steel, charcoal ferrules and Teflon coating, and
were equipped with pressure gauges. Each controller was fitted with an RWDI supplied
Nutech 2701 programmable automated sampling timer, which both opens and closes
the canister over a programmed time period. During the sampling campaign, a few
Nutech 2703 controllers were used, which have an integrated sample controller and
timer all in one. All three (3) stations ran on a three-day schedule from June 1st to
September 30th, 2023, each consisting of a 24-hour (midnight to midnight) sample,
concurrent with the NAPS schedule.

Air Quality Criteria and Standards

The monitored contaminant concentrations were compared to the AAQC criteria
outlined in Section 5. The AAQC are the maximum desirable concentrations in the
outdoor air, based on effects to the environment and health (MECP, 2020). When
MECP criteria was not available ECCC objectives were used. ECCC has established
a CAAQS for PM2s (CCME, 2012). CAAQS are health-based air quality objectives for
the outdoor air.

It should be noted that the AAQC for PMyo is an interim value of 50 ug/m?® for an
averaging period of 24 hours, and the current CAAQS’ for PM2 s is 27 ug/m?3 for the 3-
year average of annual 98" percentile 24-hour concentration, and 8.8 ug/m? for the 3-
year average of annual concentrations (in effect as of 2020). Since this program has
been in place for less than the prescribed 3-year duration required for application of
the CAAQS values, they are not applicable to the sampling results at this time. The
criteria used for comparison of ambient monitoring results is summarized in Table 5-1.

Summary of Ambient Monitoring Data

Wind Data: Upwind/Downwind/Crosswind Interpretation

To assess whether the samplers were considered upwind, downwind or crosswind
during each individual sampling period, a wind direction range was associated with
each sampling location. The wind direction ranges are shown in Table 6-1. The
‘downwind’ designation indicates that the sampler was located downwind of the active
landfill cell for >50% of the sampling period. Under these conditions the landfilling
operations are likely to contribute to the measured concentrations. The ‘upwind’
designation indicates that the sampler was located upwind from the active cell for
>50% of the sampling period. The ‘crosswind’ designation indicates that the sampler
was neither upwind or downwind for >50% of the sampling period with respect to the
active cell. Under the ‘upwind’ and ‘crosswind’ conditions, the landfilling operations are
unlikely to make a significant contribution to the measured concentrations.
Appendix 6A includes wind data interpretation for all sample locations during sample
dates in 2023 from January to December.
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Table 6-1. Upwind and Downwind Wind Direction Range Based on Sampler

Location
Northeast West Southeast
Degrees (°)
Upwind 40-110 214-292 120-158
Downwind 220-290 34-112 300-338
6.2.2 TSP

From January to December of 2023, there were a total of eighty-one (81) sample dates
based on 6-day sampling from October through May and 3-day sampling from June
through September. A total of two hundred and forty-three (243) samples were initiated
across all three sample locations, of which two hundred twenty-six (226) samples were
valid. This indicates that 93% of the total samples were successful. Total sample
validity at the Northeast, Southeast and Western Stations were 90%, 93% and 96%
respectively, indicating that all sampling stations had a valid sampling period (>75%
validity).

A summary of the calculated statistics for measured TSP concentrations at the Twin
Creeks Environmental Centre sampling locations is presented in Table 6-2.

Table 6-2. Calculated Statistics for Measured 24-Hour Averaged TSP Concentrations for
Samples from January to December of 2023

Percentiles No. of
No. of  Percentage (%) . Arithmetic Measurements
 Sample  TotalNo-of * valid  of valid M(ax';;‘;)'“ Mean Above the
P Samples Samples 70 0 Hg (ug/m3) AAQC
(120 ug/m3)
Northeast 81 73 90% 2239 | 112 236 43 6
Southeast 81 75 93% 20|29 | 58 145 30 3
Western 81 78 96% 33|47 | 92 211 44 4

Background concentrations of TSP used in the existing conditions assessment are
discussed in Section 8.

The MECP 24-hour AAQC for TSP (120 ug/m?®) was exceeded thirteen (13) times out
of the two hundred twenty-six (226) valid samples taken during the sampling period.
Therefore, 94% of valid TSP samples were below the applicable criteria. Exceedance
events are summarized in Table 6-3.

Table 6-3. Summary of TSP Exceedances

Date ‘ Station Measured Concentration (ug/m®)
12-Apr-23 Northeast station 201
12-May-23 Northeast station 200
12-May-23 Southeast station 145
12-May-23 Western station 128
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Measured Concentration (ug/m?®)

18-May-23 Western station 148
24-May-23 Northeast station 170
24-May-23 Southeast station 122
2-Jun-23 Southeast station 136
2-Jun-23 Western station 130
8-Jun-23 Northeast station 158
20-Jun-23 Western station 211
11-Jul-23 Northeast station 130
3-Oct-23 Northeast station 236

Historic Particulate Monitoring Data

As discussed in Section 6, WM has maintained a robust monitoring program for
particulate matter throughout the life of the landfill. Historic particulate matter
monitoring has been completed at the same monitoring stations considered in the
2023 campaign. However, prior to 2023 only total particulate matter was considered
and the smaller size fractions for PM1o and PM..s were not collected.

Overall, in the time since the fill rate increase in 2017, exceedances at the onsite
monitoring stations have been recorded from time to time. A summary of the ambient
monitoring data collected since 2017 is provided in Table 6-4.

Table 6-4. Calculated Statistics for Measured 24-Hour Averaged TSP
Concentrations for Samples from 2017 through 2022

Sample No. of Measurements Above the AAQC (120 pg/m?)

Location 2018 2019 2020 2021

Northeast 5 6 3 4 ! °

Southeast 1 7 2 3 3 !

Western 0 4 3 6 0 2
Total 6 17 8 13 4 1

As shown in Table 6-3 the total number of exceedances of the 120 ug/m* AAQC
recorded at all monitoring station in 2023 was 13. Between 2017 and 2022 the number
of exceedances ranged from 4 to 17, with the highest number of exceedances
occurring in 2018. Over the past 7 years some exceedances have been recorded
every year with slight variations year to year. The exceedances observed in 2023 fall
withing the range typically seen since 2017.

PM1o

From January to December of 2023, there were a total of eighty-one (81) sample dates
based on 6-day sampling from October through May and 3-day sampling from June
through September. A total of two hundred and forty-three (243) samples were initiated
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across all three sample locations, of which two-hundred and twenty-five (225) samples
were valid. This indicates that 93% of the total samples were successful. Total sample
validity at the Northeast, Southeast and Western Stations were 96%, 86% and 95%
respectively, indicating that all sampling stations had a valid sampling period (>75%
validity).

A summary of the calculated statistics for measured PM+o concentrations at the Twin
Creeks Environmental Centre sampling locations is presented in Table 6-5.

Table 6-5. Calculated Statistics for Measured 24-Hour Averaged PM4, Concentrations for
Samples from January to December 2023

Percentiles No. of

Samole Total No. No. of Percentage (%) Maximum Arithmetic Measurements
Locati’; o i Valid ofvald | TR Mean Above the
Samples | Samples Samples 50 | 70 90 Hg (ug/m3) AAQC
I (50 pg/m?)
Northeast 81 78 96% 11119 | 51 106 20 8
Southeast 81 70 86% 11|17 | 28 74 15 2
Western 81 77 95% 14 | 20 | 44 106 20 7

Background concentrations of PM1o used in the existing conditions assessment are
discussed in Section 8.

The MECP 24-hour AAQC for PMyo (50 ug/m®) was exceeded seventeen (17) times
out of the two hundred twenty-five (225) valid samples taken during the sampling
period. Therefore, 92% of valid PM1o samples were below the applicable criteria.
Exceedance events are summarized in Table 6-6.

Table 6-6. Summary of PM4, Exceedances

Measured Concentration

Station (ng/m?)
12-Apr-23 Northeast station 95
12-May-23 Northeast station 106
12-May-23 Southeast station 74
12-May-23 Western station 60
18-May-23 Western station 52
24-May-23 Northeast station 66
24-May-23 Southeast station 52
2-Jun-23 Northeast station 55
2-Jun-23 Western station 69
5-Jun-23 Northeast station 70
5-Jun-23 Western station 55
8-Jun-23 Northeast station 77
20-Jun-23 Western station 106
29-Jun-23 Western station 73
11-Jul-23 Northeast station 58
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Table 6-6. Summary of PM4o Exceedances

Measured Concentration
(ng/m?)

89

Station

3-Oct-23 Northeast station

3-Oct-23 Western station 52

PM2s

From January to December of 2023, there were a total of eighty-one (81) sample dates
based on 6-day sampling from October through May and 3-day sampling from June
through September. A total of two hundred and forty-three (243) samples were initiated
across all three sample locations, of which two-hundred and twenty-six (226) samples
were valid. This indicates that 93% of the total samples were successful. Total sample
validity at the Northeast, Southeast and Western Stations were 93%, 89% and 98%
respectively, which means that every sampling station had a valid sampling period
(>75% validity).

A summary of the calculated statistics for measured PM;s concentrations at the TCEC
sampling locations is presented in Table 6-7.

Calculated Statistics for Measured 24-Hour Averaged PM.s Concentrations for

Percentiles No. of

Samble Total No. No. of Percentage (%) Maximum Arithmetic Measurements

Locatﬁ) o of Valid of Valid (ng/m) Mean Above the

Samples Samples Samples 59 70 Hg (ug/m3) CAAQS!!

(27 pg/md)
Northeast 81 75 93% 8 |12 | 22 38 10 5
Southeast 81 72 89% 7 110 |17 40 10 3
Western 81 79 98% 10 (14 | 24 54 12 2

Notes:

[1] CAAQS (2020)

6.2.5

Background concentrations of PM2s used in the existing conditions assessment are
discussed in Section 8.

The PM2s CAAQS is only being applied as a comparison and not an exceedance
threshold, as the program has been in place for less than the prescribed 3-year
duration required based on the CAAQS statistical form for PMas.

Particulate Fraction Proportions

The TSP, PM+o and PM2s samples are collocated at each of the 3 sampling locations.
From January to December 2023, there were 17 occurrences where the measured
concentration of a smaller fraction was greater than the corresponding concentration
of a larger fraction (i.e., PM1o was greater than TSP or PM.s greater than PM1o). This
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generally occurred when particulate concentrations were low (i.e., <20 yg/m?). There
were 5 occurrences at the Southeast sampler, 5 occurrences at the Northeast sampler,
and 8 occurrences at the Western sampler. These results are considered valid with
the exception of 1 occurrence, as the equipment was calibrated on a quarterly basis
verifying that the samplers were operating correctly and the difference between the
fractions was typically very minor (1-5 pg/m?), which is within the margin of error for
this type of sampling. The 1 occurrence was on August 25, 2023, and the Southeast
PMj, sample was invalidated based on disagreement between fraction proportion,
being an outlier value relative to the other stations and other size fraction samplers.

6.26 VOCs and TRS

From June to September 2023, there were a total of forty-one (41) sample dates based
on a 3-day sampling schedule. A total of one hundred and twenty-three (123) samples
were initiated across all three sample locations, of which one hundred and nine (109)
samples were valid. This indicates that 89% of the total samples were successful.
Sample validity at the Northeast, Southeast and Western Stations were 90%, 83% and
93% respectively, indicating that the Northeast, Southeast, and Western samplers had
a valid sampling period (>75% validity).

A summary of the calculated statistics for measured VOC, H,S and TRS
concentrations at the Twin Creeks Environmental Centre sampling locations is
presented in Table 6-8.

Table 6-8. Calculated Statistics for Evacuated Canister Samples from June to September

of 2023
No. of Measurements Above the Applicable Criteria
Sample | ToUNo- Noor Percentage
Samples | Samples  Samples Benzene o2 Vinyl H2S  TRS
Dichloroethane Chloride
Northeast 41 37 90% 0 0 0 1 1401
Southeast 41 34 83% 0 0 0 0 1101
Western 41 38 93% 0 0 0 2 13M
Notes:

" TRS sampling RDL’s were greater than the criteria for 15 sample dates during the campaign. This contributed to the

34 occurrences of non-detect results that are above the criteria, therefore not truly measured exceedances.
At the onset of the sampling program RWDI understood that ALS would be using a
lower RDL for TRS than they were subsequently able to achieve. As a result, the
samples from June 2" through to July 14", which reported a non-detect result for TRS,
exceeded the applicable criteria. This led to a total of thirty-four (34) non-detect results
that were greater than the applicable criteria for TRS. Upon discovering this RDL issue,
discussion occurred between ALS and RWDI, who then worked together to determine
a resolution to reduce the TRS RDL. On July 215!, ALS confirmed that they were able
to lower the RDL from the July 17" samples onward. Since July 17", with the exception
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of samples collected on August 22", all samples were below the updated detection
limit and thus below the TRS criteria.

The H,S criteria was exceeded three (3) times and the TRS criteria was exceeded four
(4) times during the sampling period. There were thirty-four (34) TRS non-detect
results that were above the criteria. The H>S and TRS exceedances are summarized
in Table 6-9.

Table 6-9. Summary of H2S and TRS Exceedances

H2S and TRS Predicted H2S Predicted TRS
Criteria (24-hour) Concentration Concentration
23-Jun-23 Northeast station 7 27.0 27.0
26-Jun-23 Western station 7 9.2 <11.0M"
2-Jul-23 Western station 7 8.2 <11.0M
22-Aug-23 Northeast station 7 3.8 8.2
22-Aug-23 Southeast station 7 3.9 8.4
22-Aug-23 Western station 7 3.8 11.4

Notes:

' Detection limit above criteria.
2 H2S concentration not above criteria but has been included as a component of TRS.

6.2.6.1

Although the detection limit for TRS was above the criteria for the June 26th and July
2nd samples TRS is primarily influenced by the concentration of H2S and therefore
the concentration of TRS was between 9.2 pg/m?® and 11 pg/m?® on June 26th, and
between 8.2 yg/m*® and 11 ug/m? on July 2nd. A summary of all ambient monitoring
data is provided in Appendix 6B.

Historic VOC Sampling Data

Prior to 2023 no stationary long-term ambient monitoring program for VOCs had been
maintained at TCEC. Instead, 30-minute short-term, upwind/downwind sampling was
completed through the summer months from June 215! to September 21%t. From 2017
to 2021, 30-minute compliance sampling was completed and compared to O.Reg.419
Schedule 2 criteria which are no longer the regulatory criteria used in Ontario. In 2022
compliance monitoring was updated to 24-hour compliance monitoring and compared
to O.Reg. 419 Schedule 3 criteria which are the current applicable criteria used in
Ontario. These samples were collected from two locations on property surrounding the
working face at TCEC. These two sampling locations varied based on the wind
direction on the day of sampling in order to capture upwind and downwind contribution.
Five sample sets were collected per year. A summary of the monitoring data from 2017
through 2022 is provided in Table 6-10.
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Table 6-10. Maximum Measured 30-Minute VOC Concentrations for Samples from 2017
through 2022

Schedule
2 30-
Contaminant minute
AAQC

Schedule
3 24-hour Maximum Downwind Concentration
AAQC (ng/m?)

20172 201812 2019 2020 2021 20228

. 1,2- 107-06-2 6 2 ND 04 ND ND ND ND
Dichloroethane

Benzene 71-43-2 7 2.3 0.8 0.9 0.8 0.7 1.1 0.4

Vinyl Chloride 75-01-4 3 1 ND 0.2 0.4 ND ND 0.1

Notes:

" Field denoted with “ND” indicate samples below the detection threshold.

22017 -2022 monitoring was completed for the 30-minute averaging period for comparison to Schedule 2 criteria.

32022 monitoring was completed for the 24-hour averaging period for comparison to Schedule 3 criteria.
The 2017 — 2022 monitoring programs differed from the 2023 monitoring that was
implemented in support of the EA. The 2023 monitoring was a specialized one-time
monitoring program from June 2™ to September 30", 2023. This monitoring program
was completed using fixed location 24-hour monitoring stations co-located with the
existing particulate matter monitoring stations. These stations were located within the
property boundary and collected on a 3-day sampling schedule.

As shown in Table 6-10, the majority of samples collected in the years following the
2017 fill rate expansion for 1,2-dichloroethane and vinyl chloride have been below the
detection threshold. The samples that are above the detection threshold remain
consistently low compared to their respective criteria. Concentrations of benzene are
consistently above the detection threshold but have been measured in low
concentrations relative to the criteria. Measured concentrations of all three compounds
have remained consistent over the last 6 years with minor variations year over year.

7 Emission Source Sampling

In addition to the ambient monitoring program, on-site source sampling was completed
to aid in the development of the emission inventory for the TCEC facility. Details of the
source sampling are provided in the following sections.

7.1 Odour Sampling
7.1.1  Flux Chamber Sampling

In order to better characterize fugitive odour emissions from the existing TCEC landfill
and leachate collection system, RWDI collected flux chamber samples from landfill
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areas under final cover, landfill areas under interim cover, the active face with new
waste deposited, the freshly exposed waste at the active face following stripping of the
daily cover, leachate maintenance holes, and the contaminated soil pile. Sampling was
completed on June 19th, 2023 for the final cover and interim cover, on June 29th, 2023
for the leachate maintenance holes as well as new waste and freshly exposed waste
at the active face, and on October 2nd, 2023 for additional samples from final cover
and interim cover. Sampling locations are shown in Figure 7-1.

Odour emissions from the areas listed above were measured using three identical flux
chambers. The flux chambers used are 40.6 cm in diameter and approximately 35 cm
in height, and constructed of 14-gauge stainless steel, as per the designer’s
specifications outlined in Ontario Stack Testing Code Method ON-6. All interior and
exterior fittings are constructed from inert stainless-steel material and all lines were
made from Teflon tubing. The flux chambers are equipped with four quick connect
ports: one for the sweep gas line, one for the sample line, one for the temperature
instrument and one for the pressure instrument.

Before taking measurements, each flux chamber was placed on the surface of the
landfill and the inlet of the chamber was embedded slightly into the area to create a
seal. Sand was used to surround the chamber and the surface in areas where the
chambers could not be inserted.

Ultra-high purity nitrogen gas was used as the sweep gas, which was metered into the
chamber at a constant rate of 5 liters per minute. The sweep gas was allowed to run
through the chambers for 30 minutes prior to sample collection.

Odour samples were collected through a sample port on the flux chamber into a Tedlar
bag. The Tedlar bag was filled and purged three times before sampling over a 10-
minute time frame for each of the forty-eight (48) samples.

During the odour flux chamber sampling, unexpected conditions were encountered
during the final cover samples collected in June 2023, which are discussed in
Section 11.4. For all other samples the landfill was operating under normal conditions
and the landfill gas utilization system was operating under normal conditions.

All samples were sent to St. Croix Sensory, Inc., for odour panel analysis to determine
the concentration in odour unit (OU) per cubic metre. Concentrations for both odour
detection and odour recognition were provided by the laboratory.

As a conservative approach, the detection values were used. Flux chamber
measurements were used to determine odour emission rates, further details regarding
the emission rate calculations are provided in Section 11.

Odour flux chamber sampling locations, the field notes, and the laboratory analysis
are provided in Appendix 7A.
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7.1.2

7.2

7.3

Landfill Gas Sampling

In order to better characterize odour emissions associated with landfill gas, samples
of raw landfill gas were collected from fifteen (15) on-site gas wells. All samples were
sent to St. Croix Sensory, Inc., for odour panel analysis to determine the concentration
in odour unit (OU) per cubic metre. Concentrations for both odour detection and odour
recognition were provided by the laboratory.

As a conservative approach, the detection values were used. Raw landfill gas
measurements were used to determine odour emission rates, further details regarding
the emission rate calculations are provided in Section 11.

Raw landfill gas odour sampling laboratory analysis are provided in Appendix 7E.

H2S and TRS Flux Chamber Sampling

In order to better characterize H.S and TRS emissions from the TCEC landfill, RWDI
collected flux chamber samples from landfill areas under final cover and landfill areas
under interim cover. Sampling was completed on September 21st and September
22nd, 2023, for the final cover and interim cover areas. A total of 18 samples were
collected, 9 from the final cover areas and 9 from the interim cover areas.

H>S and TRS emissions from the final cover and interim cover areas were measured
using the same sampling methodology described for odour in Section 7.1, with the
exception that H.S and TRS samples were collected in evacuated canisters rather
than Tedlar bags.

During the H»S and TRS flux chamber sampling, the landfill was operating under
normal conditions and the landfill gas utilization system was operating under normal
conditions.

All samples were sent to ALS Limited, for analysis to determine the concentration in
micrograms per cubic metre (ug/m?3). Flux chamber measurements were used to
determine emission rates of sulphur compounds, further details are provided in
Section 12.

H>S and TRS flux chamber sampling locations, the field notes, and the laboratory
analysis are provided in Appendix 7B.

Landfill Gas Source Sampling

In order to better characterize fugitive emissions of sulphur and VOCs compounds
from the existing TCEC landfill, RWDI collected samples of landfill gas from the landfill
gas flare header. The main landfill gas header is the outlet from the landfill gas
collection system where all collected gas is passed to the flares. Sampling was
completed on June 29th, 2023.

Samples were sent to Bureau Veritas for analysis of sulphur compounds and VOCs.
Gas composition determined through laboratory analysis was used to calculate
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emissions of VOCs from fugitive releases through the final cap and interim cap areas,
and the landfill gas flares. Composition of sulphur compounds in the gas were used to
estimate emissions from the landfill gas flares only. Fugitive emissions of sulphur
compounds from the final cap and interim cover areas were based on flux chamber
analysis as outlined in Section 7.2. Further details on VOC and sulphur compound
emissions rate development are provided in Section 12.

During collection of landfill gas, the landfill was operating under normal conditions. A
copy of the field notes and the laboratory analysis are provided in Appendix 7C.

Roadway and Material Stockpile Sampling

In order to better characterize fugitive dust emissions from the existing TCEC
roadways and material storage piles, RWDI collected paved and unpaved roadway
samples as well as a sample of daily cover material. Sampling was completed on
October 5th, 2022. At the time of sampling, weather conditions were dry and there had
been no reported rain for the previous two days. Samples were collected in
accordance with US EPA AP-42 Appendix C.1 Procedures for Sampling Surface/Bulk
Dust Loading. Multiple samples were taken at various locations at the facility. This was
done in order to better characterize the landfill roadways. In total four samples were
taken from paved roads, six samples were taken from unpaved roads, and one sample
was taken from the daily cover storage pile.

Samples were sent for laboratory analysis to determine silt content, moisture content,
and grain size analysis. Unfortunately, the laboratory was unable to provide the
moisture content for the daily cover sample. Details on dust emissions rate calculations
are provided in Section 13.

The grain size analysis for paved roads, unpaved roads, and the daily cover storage
pile were used to determine the deposition parameters applied to dust sources. Dust
particulates are dense, and deposition allows for the model to account for the settling
out of particles as they migrate away from the emissions source. More details on how
deposition parameters were determined and applied is provided in Section 13.5.1.

A copy of the sampling methodology, field notes, and the laboratory analysis are
provided in Appendix 7D.

Background Data

Background data refers to concentrations of the contaminants of interest in the
environment resulting from sources other than the Project. When available,
background concentrations were obtained from the site-specific ambient monitoring
data, outlined in Section 6. Background data is used in conjunction with dispersion
modelling in order to assess the potential for cumulative impacts on the surrounding
areas from the Project and surrounding industrial and agricultural activities, traffic, and
other sources of like air emissions. When calculating background concentrations, only
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upwind sample data was considered so as not to double count emissions associated
with landfill operations, with the exception of H.S and TRS values. The upwind
analysis was completed in accordance with the methodology outlined in Section 6.2.1.

Background concentrations were taken as the 90th percentile value when comparing
to 10-minute, 1-hour, and 24-hour averaging period criteria, while the average
concentration was considered when assessing annual criteria as stated in the Air
Quality work plan. Twenty four-hour 90th percentile concentrations were converted to
10-minute and 1-hour averaging periods using the methodology found in Section 4.4
of MECP’s Guideline A-11 published in February 2017.

VOC and TRS sampling started at the beginning of June. Background concentrations
consider the full monitoring program data from June - September. During June and
July, the campaign experienced several samples that did not meet MECP criteria and
were therefore voided from the dataset. Corrections were made to the sampling
program and the successful sample collection was significantly improved. Of the valid
data recorded, background concentrations of vinyl chloride, benzene, and
1,2-dichloroethane have remained consistent throughout the program, with the
majority of vinyl chloride and benzene samples being non-detect. Concentrations of
1,2-dichloroethane were above the detection limit but remained low relative to the
criteria for this contaminant.

H.S and TRS compounds laboratory results from June up until July 17", 2023 applied
elevated detection limits, with the detection limit for TRS exceeding the applicable
criteria. Starting on July 17th, 2023, the H.S detection limits were decreased from
5.6 yg/m?® to 2.79 ug/m?3, and the TRS detection limits decreased from 11 ug/m? to
5.6 yg/m3. Even prior to the reduction in detection limit, H.S has recorded
concentrations above the detection limit in 9 of the 35 valid samples. Similarly, only 1
of the 35 valid TRS samples exceeded the detection limit prior to the reduction in
detection limit. After the decrease in detection limit 29 of the 74 valid samples were
recorded above the detection limit for H,S and 3 of the 74 valid samples were above
the new TRS detection limit. This suggests that for H.S the background concentration
is at or below the detection limit more than half the time and, for TRS the background
concentration is at or below the detection limit the majority of the time.

Although the Air Quality work plan states that background concentrations are based
on the 90th percentile value of upwind data only, the background concentration for
H>S and TRS were based on the 90th percentile value of all wind direction background
data. This was completed after the reduction in detection limits on July 17%", 2023,
there were only 3 upwind samples across all monitoring stations were recorded prior
to the change in detection limit and only 6 upwind measurements over the entire H,S
and TRS monitoring period. Considering all wind directions rather than upwind only
provides a conservative estimate of the background concentration because downwind
and crosswind conditions have the potential to capture emissions from landfill sources
which when paired with dispersion modelling could double count landfill emissions. A
summary of the results from the ambient monitoring program are provided in
Appendix 6B.
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For contaminants that were not included in the ambient monitoring program,
background concentrations were obtained from publicly available sources.

Background concentrations for ammonia were based on data provided by the
Ammonia Monitoring Network (AMoN). AMoN is an American based monitoring
network with a few stations in Ontario. The most recent data from the Longwoods,
Ontario AMoN station (Site ID ON26) was used for the years 2014 — 2016. The
Longwoods station was selected as it represents similar land use as the TCEC site
and is located approximately 32 kilometers southeast of the site.

Background concentrations of D&F, NO;, and SO, were obtained from the National
Air Pollution Surveillance program (NAPS).

Background concentrations of NOx were based on data from the London station
(NAPS ID 60904). This station is located in a residential neighborhood surrounded by
low-density housing and two parks. The station is located in a more urban setting
opposed to TCEC which is located in rural Ontario. In urban settings, background
concentrations of NOx are typically higher due to the increase in vehicle traffic and
proximity to industrial sources. The NOx concentrations from the London station may
be higher than what would be expected in a rural area, therefore, they provide a
conservative estimate of background concentration. Concentrations were based on
the 90™ percentile NOx values from the most recent 5 years of 1-hour and 24-hour
data from 2017 — 2021. This station is approximately 54 km from the TCEC facility and
was selected for its relative proximity and data availability.

Concentrations of D&F and SO, were based on data from the Simcoe Experimental
Farms station (NAPS ID 62601), as data for these contaminants was not available
from the London monitoring station. Simcoe Experimental Farms is located in a rural
area with similar land use to the TCEC facility. D&F were based on the 90" percentile
value for the most recent available 5 years of 24-hour data for the years 2007 to 2011.
Concentrations of SO, were based on the 90" percentile value for the most recent
5 years of 1-hour data from 2017 — 2021 and annual concentrations were based on
5 years of the annual mean from 2017 — 2021.

Table 8-1 summarizes the background concentration and data source for each
contaminant.

Table 8-1. Background Concentrations and Data Sources

Air Quality Averadin Background Source of
Pollutant Criteria P 19ing Level Background
eriod
Hg/m? Hg/m? Level
120 24-Hour 46 [1]
TSP
60 Annual 24 [2]
PMio 50 24-Hour 19 [1]
27 24-Hour 12 [1]
PMzs
8.8 Annual 7 [2]
) . 1 24-Hour 0.05 [1]
Vinyl Chloride (75-01-4)
0.2 Annual 0.05 [2]
Benzene (71-43-2) 2.3 24-Hour 0.6 [1]
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Air Quality Averadin Background Source of
Pollutant Criteria 1ging Level Background
Period
Level
0.45 Annual 0.4 [2]
) 2 24-Hour 0.1 [1]
1,2-Dichloroethane (107-06-2)
0.4 Annual 0.06 [2]
Ammonia (7664-41-7) 100 24-Hour 3.1 [4]
13 10-Minute 22.4 [1113]
H2S (7783-06-4)
7 24-Hour 5.6 [10]
13 10-Minute 44 [1113]
TRS
7 24-Hour 11 [10]
Odour 1 OU/m? 10-Minute - --
0.1 pg
D&F TEQ/m? 24-Hour 0.02 [5]
400 1-Hour 21 [6]
NOx (10102-44-0)
200 24-Hour 19 [71
100 1-Hour 24 [8]
SOz (7446-09-5)
10 Annual 14 [9]

Notes:
" Represents the 90th percentile concentration of the upwind 24-hour monitoring data.
2 Represents the average concentration of the upwind 24-hour monitoring data.

3 24-Hour 90th percentile concentrations were converted to 10-Minute averaging periods using the
methodology found in section 4.4 Guideline A-11 published in February 2017.

4 Ambient data for ammonia, 2014 to 2016, from the Ammonia Monitoring Network (AMoN),
Longwoods, Ontario, AMoN Site ID ON26.

5 Background data for dioxins and furans from National Air Pollutants Surveillance Program (NAPS)
from Simcoe Experimental Farm, NAPS ID 62601 for 2007 to 2011.

6 Five-year average of the 90th percentile of the 1hr average, based on NAPS data for London, Ontario,
NAPS ID 60904, from 2017 to 2021.

7 Five-year average of the 90th percentile of the 24hr average, based on NAPS data for London,
Ontario, NAPS ID 60904, from 2017 to 2021.

8 Five-year average of the 90th percentile of the 1hr average, based on NAPS data for Simcoe
Experimental Farm, Ontario, NAPS ID 62601, from 2017 to 2021.

9 Five-year average of the annual mean, based on NAPS data for Simcoe Experimental Farm, Ontario,
NAPS ID 62601, from 2017 to 2021.

0 Represents the 90th percentile concentration of all wind direction 24-hour monitoring data.

9 Dispersion Modelling

The potential impact from the proposed landfill operations were determined using a
dispersion model and reasonable worst-case emission rates for the odour, landfill gas
and combustion byproducts, and dust studies. Dispersion modelling was performed
using the U.S. EPA’s AERMOD dispersion model (AERMOD), version 22112, to
predict concentrations of contaminants of interest emitted from the landfill operations
at various receptors in the vicinity. The AERMOD model is an advanced dispersion
model that has been approved for use in Ontario by the MECP. AERMOD is a steady-
state Gaussian model that is capable of handling multiple emission sources. Within
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the model, receptor grids as well as discrete receptor locations of interest can be
considered. The modelling assessment was conducted in accordance with MECP
Guideline A11: “Air Dispersion Modelling Guideline for Ontario”, February 2017.

The individual contaminant emission rates were applied to various sources in the
dispersion model to predict the off-site concentrations.

Additional elements of the dispersion modelling assessment are discussed in the
following sections.

Sources Modelled

The sources included in the dispersion model were:
e Final cap areas;

e Interim cover areas;

e Active face area;

e Active face equipment;

e LFGflares;

e Proposed RNG Facility;

e Waste soil storage pile;

e Future approved leachate treatment plant;

e Material handling;

e Vehicle traffic on internal haul routes;

¢ Idling vehicles at the active face and weigh scale; and
e Generators.

The landfill final cap areas, interim cover areas, active face area, leachate
maintenance holes, and daily cover storage pile were modelled as area sources. The
LFG flares, proposed RNG Facility, future approved raw leachate treatment plant, and
generators were modelled as point sources. Material handling and idling vehicles were
modelled as volume sources, while the internal haul routes were modelled as line
volume sources. The landfill active face, which moves throughout the landfill over the
course of its life, was modelled in a single worst-case location within the final cell in
2033. All modelled sources were assumed to emit reasonable worst-case emissions
concurrently throughout the modelled period. A summary of all sources considered in
the dispersion model and their emission rates are provided in Appendix 9A. Emission
rate calculations for odour, LFG and combustion byproducts, and dust are discussed
in Sections 11 to 13.

During portions of the landfill life, landfilling operations occurred below grade although
the final landfill mound will extend up to 35 m above grade. Sensitivity testing was
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9.2

9.3

9.4

conducted with landfill sources at grade, as well as at elevated heights of 35 m (top of
landfill mound above grade) and 17.5 m (mid-height of landfill mound). The worst-case
results occurred with the landfill at grade, so all landfill area sources were modelled
using a grade-level base height. This is a conservative approach.

The locations of all modelled sources are shown in Figures 9-1a and 9-1b.

Meteorological Data

To ensure that a broad range of dispersion conditions are addressed, five years of
local meteorological data (2011-2015) were used in the AERMOD model. The
meteorological data set was developed by the MECP’s Environmental Monitoring and
Reporting Branch (EMRB) specifically for the study site and provided on April 25, 2023.
The data set was based on wind-sector dependent land use specific to the landfill site,
surface meteorological data collected from Environment and Climate Change
Canada’s London Airport station, and upper air meteorological data from the U.S.
National Weather Service’s Detroit station. The data set provided by the EMRB was
used directly in the model, with no changes or alterations conducted by RWDI.

Area of Modelling

All discrete receptor points identified for the work plan were included in this study. For
all cases, humans were assumed to be present at these receptors for 24 hours per
day, with the exception of STR1, which was only assessed for criteria with short-term,
10-minute and 1-hour averaging periods. STR1 represents the cemetery located
southwest of the site, where human activity is expected to be infrequent and short-
term and therefore longer averaging periods do not apply. Discrete receptors were
modelled at flagpole heights of 1.5 m above grade. The locations of these discrete
receptors are shown on Figure 2-2.

In addition, the modelling was performed using a receptor grid covering the
Site-Vicinity and Regional study areas to produce isopleths of predicted
concentrations. The receptor grid covers the lands within approximately 5 kilometers
from the existing landfill site. The grid receptors are shown on Figure 2-3.

Terrain Data

Terrain information for the area surrounding the facility was obtained from the MECP
Regional Meteorological and Terrain Data for Air Dispersion Modelling website. The
terrain data is based on the Canadian Digital Elevation Model (CDEM) horizontal
reference datum. These data were run through the AERMAP terrain pre-processor to
estimate base elevations for sources and receptors to help the model account for
changes in elevation.
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Building Information

The Building Profile Input Program (BPIP) is used to calculate the effects of building
downwash on point sources, such as stacks. The leachate building and RNG Facility
were included in the modelling, as these structures have the potential to affect
emissions from the leachate plant exhausts and the landfill gas flares.

The BPIP model was run prior to running the AERMOD model in order to incorporate
the potential building downwash effects.

The potential building downwash effects were evaluated for all point sources within
the dispersion model. Building downwash effects are not applicable to volume, line
volume, or area sources. Although the landfill mound may be considered as a
“structure”, dispersion modelling tests completed by RWDI for a different landfill facility
found that the effects of mound downwash have insignificant impacts on the maximum
off-site concentrations. The effects of the mound downwash are insignificant as the
sloping features of the mound do not act as a solid block building. Therefore, the landfill
mound was not considered in the assessment of potential building downwash effects.

Averaging Periods Used

Emissions were modelled for 1-hour, 24-hour, and annual averaging times, to
correspond with the criteria for the various compounds, as listed in Table 5-1. A
conversion factor of 1.65 was used to convert 1-hour results to 10-minute averages,
based on guidance provided in the MECP’s “Procedure for Preparing an Emission
Summary and Dispersion Modelling Report”, March 2018.

Sensitivity Analysis

To address some uncertainties in the model, a sensitivity analysis was completed in
order to assess the potential impacts of two variables:

1. Estimation of the closure year; and
2. Waste tonnage distribution in the landfill.

The lifespan of the existing landfill is assessed annually based on an aerial survey
which is used to estimate the volume of the waste already in place and the remaining
airspace available. The maximum fill rate and the most recent waste density
measurement is then applied to predict the closure year. Using this method, the
projected closure year is currently 2031, which suggests there is approximately 8 years
of landfill capacity remaining. For the air quality assessment, the landfill closure year
was determined based on the total waste tonnage capacity predicted in the 2016
Environmental Screening Report. The waste in place was based on historical waste
acceptance records up to and including 2022; from 2023 until closure, it was assumed
that the maximum permitted waste is deposited each year until the total waste tonnage
capacity is met. This results in a predicted closure year of 2033, which was used for
the Air Quality existing conditions report. In order to ensure the Air Quality assessment
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was conservative a sensitivity analysis was completed based on both a 2031 closure
year and a 2033 closure year.

Changing the closure year impacts two variables:

1. Tailpipe emissions — The U.S EPA Traffic Model MOVES3 used to estimate
tailpipe emissions produces lower emission factors with further modelling years.
Therefore, a closure year of 2031 versus 2033 would result in an increase in
tailpipe emissions.

2. Landfill Gas Generation — Since both methods of calculating the closure year apply
the maximum fill rate, having an earlier closure year (2031 versus 2033) assumes
less waste is in place at the time of closure and therefore the quantity of gas
generated from the landfill mound decreases.

In addition, the change in waste distribution was considered in the 2031 scenario. The
AREADS5 landfill represents the Existing Landfill which was filled from 1972 — 2004, upon
review there is potential that waste was deposited up to 2009. This does not change
the total waste deposited in the landfill but slightly changes the distribution of the waste
in the landfill. The 2031 scenario considers waste deposited from 2005 - 2009 being
placed in AREAS opposed to AREA1.

In order to assess the potential influence of the 2031 and 2033 scenarios, three
compounds were assessed. Benzene, which was affected by both the change in
landfill gas generation and MOVES emission factors, PM2 .5, which was affected by the
MOVES emission factors only, and vinyl chloride, which was affected by the landfill
gas generation only.

With both changes incorporated into the 2031 scenario, benzene modelling resulted
in a decrease in predicted concentrations for the 2031 scenario relative to the 2033
scenario at all but one discrete receptor. However, the receptor's predicted
concentration increased by <2% and the concentration at this receptor remained lower
than the concentration at the worst-case receptor. The reduction in landfill gas
generation in the 2031 scenario has a stronger influence on benzene concentrations
relative to the increase in tailpipe emissions.

PM2 5 tailpipe emissions from idling vehicles increased approximately 30% in 2031
compared to 2033. Modelling showed <1% increase at the worst-case discrete
receptor. Site wide emissions of PM.s are dominated by fugitive emission sources
such as unpaved haul routes and material handling, which are not impacted by the
change in closure year, resulting in no significant change to predicted concentrations.

Vinyl chloride was modelled in order to assess the impacts of the decreased gas
generated in 2031 versus 2033 and the change in waste distribution in the landfill.
Predicted concentrations at discrete receptors increase a maximum of 1.3% because
of the change in waste distribution but decreased at some receptors due to the
decrease in gas generated. The overall worst-case receptor concentration decreased
by 0.6% from the original 2033 scenario.
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Overall, the sensitivity analysis shows that considering a closure year of 2033 versus
2031 has no significant impact on predicted concentrations and in most cases the use
of the year 2033 provides a conservative approach. Therefore, the assessment was
completed considering the closure year of 2033.

Blowing Litter

A potential nuisance created by the landfill is wind-blown litter. Litter typically consists
of loose, lightweight materials that can be picked up by the wind such as paper
products, empty plastic bags, and cardboard. These materials are commonly found at
the active face where freshly deposited waste is exposed to the wind. Litter may be
transported off-site during events with above average wind speeds. Non-active waste
filling areas are covered by daily, interim, or final cover to minimize the potential for
windblown litter. Blowing litter was assessed by means of the following tasks:

¢ Review of existing mitigation measures;
e Review of litter related complaints;
e Review of the MECP inspection logs and WM litter logs;

e Evaluation of landfill characteristics and assumptions against literature and wind
climate information; and,

e Analysis of local meteorological conditions and their influence on litter events.

Existing Mitigation Measures

Although it is not feasible to completely eliminate blowing litter, litter can be reduced
significantly with proper control practices. In an effort to minimize the potential for litter
events for the operations of TCEC, WM has developed and implemented a Blowing
Litter Best Management Practice Plan (BMPP), dated December 11, 2007. This BMPP
(Litter) is used to manage the migration of litter off-property. The BMPP was previously
provided to the MECP for review and comment. The plan implements mitigation
controls such as:

e Inspection of incoming trucks to ensure that loads are secure prior to arriving at
the site;

e Inspection of outbound trucks to ensure that the loads have been completely
cleared of the material to avoid litter escaping from the vehicles when leaving;

e Application of soil cover to the active tipping area at the end of each working day;
e Continuous movement of the compactor over the new waste throughout the day;

¢ Identification of loads of waste received at the active face with material noted as
being a potential for litter, which are to be covered as soon as possible to reduce
the potential for litter events;
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e Use of portable litter fences that are moved around the active face area to capture
blowing litter on a day-to-day basis based on forecasted meteorological conditions;

e Installation of permanent litter fences, downwind of the current phases to capture
the blowing litter for the predominant wind directions;

e Use of inclement weather fill areas, which are utilized during weather events
consisting of sustained high winds speeds; and,

e Training of relevant staff on these policies.

Even with litter controls in place, litter events do occur from time to time. In order to
ensure a thorough and rapid response, the BMPP includes a protocol to dispatch a
site crew to the impacted zone for cleanup. This protocol extends to adjacent
properties as well as main roadways.

Further details regarding the complete set of litter controls and protocols are provided
in the copy of the blowing litter BMPP in Appendix 10A.

Complaints History

A review of the TCEC complaints log was conducted in order to determine the current
level of blowing litter impacts in the vicinity of the landfill. From 2009 to the end of 2024
a total of 15 litter related complaints were received. A summary of these complaints is
shown in Appendix 10B.

Of the 15 litter-related complaints that have been received by TCEC, only one occurred
between the years of 2009 and 2018. The remaining 14 instances occurred over the
period from 2019 to the end of 2024, with generally a few instances occurring each
year. In accordance with TCEC’s wind-blown litter BMPP, the facility responded
immediately to each complaint and applied the necessary corrective action, which
generally involved sending staff to remove the litter from off-site locations. No
complaints occurred consecutively which suggests that once corrective action was
taken, the issue did not persist. In general, these litter events were isolated incidents,
and the majority of potential litter events are effectively being controlled. Therefore,
the BMPP is effective in controlling off-site migration of litter.

Review of MECP Inspection Logs and WM Litter Logs

Historical MECP and WM inspection records were reviewed from 2019 - 2022 in order
to assess the current level of litter related impacts. Over the 4-year period during
MECP inspections litter was observed both on and off-site. A summary of the MECP
inspection reports related to windblown litter is provided in Appendix 10C.

The MECP logs indicate off-property migration of litter does occur, but WM is effective
at addressing litter events in a timely manner. Many of the observed events are related
to high wind conditions. In some instances, it was noted that litter cleanup was
delayed, however these were commonly associated with extreme weather such as
cold and snowy/icy conditions which delayed litter pickup due to safety concerns.
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The majority of litter events were limited to on-site areas which suggest that WM’s
BMPP is successfully mitigating offsite migration of litter. The MECP noted on several
occasions that when off-site litter was identified, WM prioritized the cleanup of off-site
litter by contacting and working with affected community members to establish a
cleanup plan in a timely manner. Overall, when litter events occur WM responded in
accordance with their BMPP and resolved incidents in a timely manner.

A review of WM’s litter logs shows that between 2019 — 2022, weekly inspection of the
litter zones are being completed. WM inspection logs indicate that regular inspection
of litter zones is being completed and identified litter is being cleaned up.

Wind Speed and Blowing Litter Literature

Waste is exposed to wind during unloading and landfilling operations, and lighter
components of the waste can be blown off-site. Table 10-1 and Table 10-2 show the
approximate relationship between wind speed and type of refuse that is carried away
from the working area of a landfill, based on two different studies.

Table 10-1. Wind Speed and Wastes Blown (based on calculations presented
by Lapp, 1983)

Wind Speed Range (km/h) Type of Waste

16 - 24 Envelope, dry slightly crumpled paper
24 - 32 Empty plastic bag
32-48 Corrugated cardboard, crumpled paper towel
48 - 62 Plastic strips, tissue box, tightly crumpled paper
62 - 88 Milk carton, corrugated box

> 88 170cc metal can

Table 10-2. Threshold Speeds for Blowing Litter (based on a previous RWDI
wind tunnel study)

Wind Speed Range (km/h) Type of Waste c':;g;g:y
0-22 None None
22 -33 Newsprint, tissue, paper towel, light bond paper Light
> 47 All of the above plus heavy bond paper Heavy

Zones of Impact

During the 1990’s, Ontario’s Interim Waste Authority Limited (IWA) conducted a
literature review and interviewed landfill operators to get an indication of the potential
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for blowing litter impacts during high wind speed events as noted in Table 10-1 and
Table 10-2. Their findings are summarized in Table 10-3.

Table 10-3. Blowing Litter Potential Zones of Impact for Above-Grade Landfills
(IWA, 1994)

Distance from Landfill

Perimeter Finding Impact Category
0 to 500 m 50% of escaping litter retained in this area Medium
500 to 1,000 m Remaining 50% of gscaping litter retained Low
in this area
Beyond 1,000 m Very little litter escapes beyond this None

distance

The background data presented previously in Table 10-3 indicates that potential
blowing litter impacts are expected to occur within 500 m of the landfill and to a lesser
degree limited to within 1 km of the proposed landfill. A figure showing these litter
zones and discrete receptors is provided in Figure 10-1.

Meteorological Analysis

Litter events are highly dependent on meteorological conditions, primarily wind speed
and wind direction, as shown in Table 10-1 and Table 10-2 above. The Lapp study
suggests minimum wind speeds for litter events of 16 - 24 km/h, whereas RWDI
concluded that 22 - 33 km/h were the minimum wind speeds for litter events. As a
conservative approach the conclusions of the Lapp study, wind speeds ranging from
16 — 24 km/h, were considered the minimum wind speeds required for potential litter
events. As wind speed increases, more material has the potential to be lifted by the
wind which then increases the potential for litter. The predominant wind direction can
be used to determine where the litter from these events are most likely to impact.
Understanding the zones for litter allows for effective implementation of mitigation
measures.

An examination of site-specific meteorological data provided by the MECP was used
in order to determine the zones for litter. Figure 10-2 provides the wind rose for 5-
years of site-specific meteorological data prepared by the MECP for the years 2011 to
2015. A wind rose shows the joint distribution of wind speed and wind direction. A lobe
indicates the direction that the wind originated from and the percentage of time. A
longer lobe means that that wind direction occurred more frequently.

Wind speeds above 16 km/h are relevant to blowing litter, as demonstrated by the data
presented previously in Table 10-1 and Table 10-2. Wind speeds above 16 km/h are
shown in the wind rose. Wind speeds below 16 km/h are considered calm for the
purpose of this assessment. Figure 10-2 shows that winds speeds greater than 16
km/h can be associated with any wind direction but are most often associated with
winds blowing from westerly directions (SSW through NW). The frequency of winds
greater than 16 km/h vary between <1% to 5% depending on wind direction. Winds
are less than 16 km/h 58% of the time.
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Five rural residences and the cemetery are located within 500 m of the landfill. Based
on the wind rose presented in Figure 10-2 and the wind speed thresholds presented
in Table 10-1 and Table 10-2, high winds that could potentially cause litter to blow
toward these residences are expected to occur infrequently, less than 2% of the time.
R2 and R4 are located to the northeast of the landfill in the predominant wind direction.

Despite being in the predominant wind direction, Figure 10-2 indicates the probability
for winds greater than the thresholds for litter are 5% of the time. WM has installed
permanent litter fences along the northern property boundary which provide additional
control, further reducing the potential impact. Portable wind fences are also utilized at
the active face to assist in reducing the potential for wind-blown litter. R7, R9, and
STR1 are located to the west/southwest of the landfill site. These receptors are not
located in the predominant wind direction, the frequency of winds exceeding the litter
thresholds are predicted to range from <1% - 3%. Therefore, the potential for litter
impacts at the receptors within 500 m of the landfill is low.

Between a distance of 500 m and 1,000 m there are 12 discrete receptors, however
only R3, R5 and R6 are located in the predominant wind direction. As mentioned in
Table 10-3, the impact in the area is expected to be low. Thus, the potential for litter
impacts at these receptors is expected to be low.

Other residences in the area are farther than 1 km from the proposed landfill and have
little or no potential for blowing litter impacts.

Elevated Mound

In 2033, the landfill mound height will have increased to approximately 35m above
grade. As elevation increases, waste materials will be exposed to higher windspeeds
which has the potential to increase the frequency of litter events. However, the
procedures outlined in the landfil’'s BMPP are expected to be effective in controlling
litter for the active face.

Blowing Litter Conclusion

Between 2009 and the end of 2024,15 litter related complaints were received, with the
majority of complaints occurring between 2019 and 2024. In all instances, litter-related
complaints were addressed in accordance with the TCEC Blowing Litter BMPP.
Review of the MECP inspection records indicate that off-site litter was observed;
however, WM has prioritized litter cleanup and working with community members to
quickly and effectively clean up impacted areas. WM litter logs provide evidence that
litter inspections are being performed and cleanup and maintenance activities are
being completed when required. The meteorological analysis combined with the
location of nearby residences allows for the identification of litter zones which allows
WM to focus their mitigation and inspections in these areas. Overall, with the blowing
litter BMPP in place WM is able to minimize off-site impacts such that existing impacts
to residences are low.
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Odour

As part of the characterization of the landfill, the potential for odour related impacts
were considered. This study assesses potential for nuisance effects at sensitive off-
site receptors from odour associated with landfill operations. Receptors considered in
the assessment are outlined in Section 2.1. Potential odour impacts were assessed
by means of the following tasks:

e Review of existing mitigation measures;
e Review of odour related complaints;
e Review of potential odour sources;

e Quantification of odour emissions through field measurements and engineering
calculations; and,

e Prediction of potential impacts using dispersion modelling.

Exposure to odours does not necessarily pose a health risk to individuals residing
adjacent to a landfill, but the odours can potentially become a nuisance. Site-wide
odours from the landfill operation, including sources such as landfill gas, fresh waste,
leachate, and waste soil odours, have been evaluated due to their potential for
nuisance impacts on the environment surrounding the landfill. Although these odours
are distinct from one another, as a conservative approach they have been treated as
cumulative odours for the purpose of this odour study.

Typically, Ontario Regulation 419/05 provides air quality standards used in Ontario.
However, Reg. 419 does not include a standard for “odour” as a mixture of
compounds. According to section 14 of the Ontario Environmental Protection Act, an
odour is deemed to be a nuisance if it is detected and considered to be unpleasant.
The MECP does provide some guidance regarding the assessment of odour impacts
in their document, “Methodology for Modelling Assessments of Contaminants with 10-
Minute Average Standards and Guidelines under O.Reg, 419/05”, dated September
2016. This guidance document indicates that odour concentrations need only be
assessed at odour-sensitive receptor locations, such as residences, commercial
buildings, and outdoor parks and recreation areas. Odour impacts that are greater than
1 odour unit (OU) per cubic metre (m?) are considered acceptable at sensitive receptor
locations, as long as the frequency of exceedance is less than 0.5% of the time.

An odour unit is defined as the quantity of odourous substance that, when dispersed
in 1 m? of odour free air, becomes just detectable by a “normal” human observer whose
sensitivity to the odorant represents the mean of the population. The average odour
detection threshold is 1 OU/m?3, although odours at this level are not necessarily a
nuisance. Odour concentrations that may cause a complaint due to their ability to
annoy typically range from 3 to 5 OU/m3. Through RWDI’s experience with other
landfills in Southern Ontario, the objectionable level for odour was generally in the
range of 3 to 5 OU/m3. These levels are more closely related to public complaints. For
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the purposes of this assessment, the predicted site-wide odours from the TCEC
operations were compared to both the 1 OU/m? detection threshold and the 3 OU/m?3
and 5 OU/m? annoyance thresholds.

Although certain contaminants known to be present in landfill gas (LFG), such as H.S,
have odour-based standards under O. Reg. 419, these contaminant-specific
standards are not applicable to the overall mixture of compounds that form the LFG
odours. Comparisons of the impacts from individual contaminants to their odour-
based O. Reg. 419 Standards are discussed in Section 12. Odours are generally best
evaluated by the human response to smell (olfactory response).

The odours from the landfill itself are based on a mixture of compounds contained
within the landfill gas and surface emissions (e.g., active face odour). The odours from
other landfill-related sources are based on a mixture of compounds contained in the
leachate area sources and in the waste soil piles.

Potential odour sources were identified based on previous assessments of odour from
the TCEC site, as well as consultation with local and regulatory stakeholders as
outlined in the ToR. Existing conditions were characterized using a combination of
emission factors and site-specific odour sampling. The resulting odour emissions were
then incorporated into a dispersion model to assess potential impacts at residential
receptors.

Odour from landfill traffic represents a small proportion of the traffic along the external
haul route. Although waste haul trucks can be a source of odour, any potential impacts
from travel along haul routes would be short-term and transient in nature and thus
were not considered.

Characterization of the existing site conditions assumed that all currently approved
landfill activities were in operation including the approved leachate treatment plant.
Although the leachate facility is not currently operational, the potential for odour from
the facility has been included in previous site wide assessments such as the 2016
Environmental Screening Report.

Best Management Practices Plan

Solid waste landfills have the potential to produce odour at several locations including
the active face and adjacent working areas, within the leachate collection system, and
leachate treatment system. Landfill gas escaping through the daily and interim covers
and final cap are also potential odour sources. The active face and adjacent working
area are expected to be the dominant odour source. In an effort to minimize odour
emissions from the site, WM has previously prepared and implemented an odour
BMPP, dated April 3, 2017, to minimize the off-site impacts associated with odour.
This BMPP (Odour) outlines details on standard operating procedures, mitigation
measures, and training to control key operations typically associated with odour
emissions. The BMPP was provided to the MECP for review and comment. Key control
measures outlined in the plan include:
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e Screening of incoming loads to identify highly odourous loads and applying cover
material immediately once placed in the active face;

e Applying a minimum of 0.15 metres of daily cover or an alternative cover system
to the active face on a daily basis;

o When required, applying tear resistant tarping capable of odour and vapour
suppression to the active face (when daily cover is unavailable);

e Providing interim cover areas with 0.3 to 0.45 metres of cover, graded to promote
precipitation run-off;

e Including 2.0 metres of material in the final cap;
¢ |Installing and maintaining a landfill gas collection system;
e Destruction of landfill gas through landfill gas flares;

e Completion of “walkabouts” using total hydrocarbon (THC) analyzers by trained
employees to identify odourous areas;

¢ Routine inspection of interim and final cap areas to ensure damage or erosion
areas can be remediated as soon as possible; and

e Training of relevant staff.

The BMPP includes robust record keeping programs including the results of
walkabouts (locations of sampling, field measurements, and remedial actions),
employee training, vacuum testing of the collection system, composition of gas, and
temperature of combustion.

Although it is impossible to eliminate odour from landfills, these mitigative measures
and operating procedures help to minimize odours associated with landfill activities. A
copy of the BMPP (Odour) is provided in Appendix 11A.

Complaints History

A review of the TCEC complaints log was conducted in order to determine the level of
odour impacts in the vicinity of the landfill. From 2009 to the end of 2024 a total of 233
odour-related complaints were received. The majority (213) of these odour-related
complaints have been logged since 2019. A review of odour complaints received (as
documented in the Annual Monitoring Reports) shows a decrease in odour complaints
over time with the exception of those received in 2022, when the Township provided
information on the formal public complaints process via a notice on their website. The
summary of odour complaints from 2019 onwards is as follows:

e 2019: 51 odour complaints
e 2020: 30 odour complaints
o 2021: 26 odour complaints
e 2022: 68 odour complaints
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e 2023: 23 odour complaints
e 2024: 15 odour complaints

Where complaints were received, WM completed the required steps as outlined in the
BMPP in response. This included logging the complaint, completing the appropriate
investigations into the potential source of the complaint, implementing required
corrective action or mitigation, following up with the complainant, and filing a formal
complaint log.

The 233 odour complaints received between 2009 and the end of 2024 represent 201
discrete odour events, with 133 events documented from separate physical locations
such as a residence or commercial building, with the other 68 events representing
transient (drive-by) occurrences during which odour was observed while in transit near
the site.

However, upon investigation, it was determined that some of the complaints were a
result of upset conditions (power outages, upgrades to the gas collection system),
some were determined to not be landfill-related (wind direction not consistent with
complaint location, observations of manure odours), and some were determined to be
related to landfill operations, sometimes occurring with weather conditions associated
with poor odour dispersion. The upset conditions are not covered in the modelling
assessment and are best managed through the implementation of the BMPP for odour.

Based on a review of the 2024 complaints, approximately 33% of the odour complaints
were related to abnormal conditions (e.g., power interruptions causing shutdown of
landfill gas collection system).

A summary of these complaints, details of investigative steps taken, and any
applicable corrective measures implemented is provided in Appendix 11B.

Odour Emission Sources

Under normal operating conditions, solid waste landfills have the potential to produce
odours from several areas, including:

e Landfill gas (LFG) and waste odours from the landfill and waste acceptance
activities: active face, interim cover areas, final cap areas, waste transport, and
excavation of exposed waste;

e Leachate odours from the leachate collection, storage, and treatment system; and
e Hydrocarbon odours from contaminated soils.

Each of these odour emission sources is discussed in the following sections.

Landfill Mound under Final Cap

The landfill mound under final cap is the portion of the landfill where waste is no longer
being deposited. This area is characterized by the presence of a landfill cap and LFG
collection system.
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Odour from the landfill mound under final cap results from the fugitive emissions of
LFG released through the surface of the landfill. The LFG collection system in the final
cap area of the landfill serves to apply a vacuum and extract the LFG from the mound,
thus reducing the amount of LFG available to escape through the surface of the
mound. In addition, the cap material filters and limits the ability of the LFG to be
released through the surface of the landfill. However, even with the LFG collection
system and landfill cap in place, some LFG can be released to the atmosphere from
seepage through the landfill cap soils. The final cap area was included in the
guantitative assessment.

Active Stage (Interim Cover Area)

The active stage of the landfill is the area where waste has been deposited more
recently. The active stage is characterized by the presence of an interim cover. The
active stage does not have a completely installed LFG collection system, therefore has
greater potential for landfill gas related odours. The interim cover area was included
in the quantitative assessment.

Active Face

The active face is the area where landfilling is actively occurring, and fresh waste is
deposited during normal operations. Starting at 6:00 a.m. the daily cover from the
previous day is stripped from the active face before new waste is added between 7:00
a.m. to 5:00 p.m. This freshly uncovered waste tends to be more odourous than the
regular daily waste fill; this diurnal variation in active face odours was considered in
the quantitative assessment. The active face size is limited based on the odour control
measures outlined in the facility odour BMPP. Odours from the active face include
contributions from the waste itself, as well as LFG seepage from underlying waste.

Waste Transport

Waste hauling trucks arriving or leaving the site have the potential to be odourous.
The odour levels from individual vehicles vary and are dependent on the operator and
type of waste being received. When travelling along the off-site haul routes any
potential odours from these vehicles will be transitory and are not expected to be
significant at any single receptor location. In accordance with the odour BMPP, all
trucks are inspected upon entry and unacceptable waste loads are either refused or
transferred to the landfill operations on-site for disposal. Received waste that is overly
odorous is immediately covered upon disposal at the active face. When on-site,
emissions from the waste vehicles are typically small relative to the overall landfill
operation and, as such, were not considered in the dispersion modelling assessment.

Cracks/Fissures in Landfill Cap

The final cap of the landfill limits the migration of LFG through the surface of the landfill.
However, cracks and fissures can form in this layer, allowing LFG to pass through.
These cracks and fissures can form for a variety of reasons, including the effect of
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freeze/thaw cycles, erosion due to surface water runoff, and heavy equipment
operating on the capped area. These cracks and fissures in the landfill cap represent
conditions not indicative of normal landfill operation. This activity is addressed through
the existing BMPP. The final cap is routinely inspected in order to minimize the
potential for odours. The entire landfill mound is inspected semi-annually through a
“‘walkabout” which assesses the integrity of the landfill mound using a THC analyzer
to identify LFG hotspots or breakout points. When required, repairs to the mound are
completed in order to manage the potential for odour emissions.

Excavation of Exposed Waste

It may become necessary to excavate exposed waste at the landfill for purposes such
as installation of a landfill gas well or gas collection system piping.

Excavating through the landfill final clay cap opens a conduit for LFG to escape directly
into the atmosphere which may contribute to off-site impacts of odour. This type of
excavation represents upset conditions and, as such, was not considered in the
quantitative assessment; instead, this activity is best addressed through the
implementation of Best Management Practices to minimize potential impacts ifiwhen
required.

Leachate Collection System

Leachate produces a strong, unpleasant odour that is distinct from the LFG odours.
The leachate collection mains are placed under negative pressure to minimize the
potential for odours to escape from the maintenance holes or other open points in the
leachate management system. However, even with control measures in place it is
possible for leachate maintenance holes to be a source of odour emissions. Individual
leachate maintenance holes are not expected to be major sources of odours but have
the potential to contribute to cumulative effects from other odour sources. As such,
odours from leachate maintenance holes were considered in the quantitative
assessment.

Leachate Treatment System

Currently, leachate generated at TCEC is treated through the poplar irrigation system
or is shipped off-site for treatment. However, the construction of a leachate treatment
plant has been approved by the MECP and is included in the facility’s current
Environmental Compliance Approval (ECA). Odour emissions from this proposed
facility were considered in the quantitative assessment.

Contaminated Soil Stockpiles

The landfill receives contaminated soil from off-site locations for use as daily cover. A
portion of this soil contains VOCs, which can be odourous. Contaminated soil odours
are distinct from landfill odours. However, to provide a conservative estimate of facility-
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wide odours, odour from contaminated soil was considered due to potential cumulative
impacts with odour from other landfill operations.

Emission Calculations

Fugitive Odour Sources

Odour emissions from fugitive sources were determined through engineering
calculations and site-specific measurements. Two separate approaches were utilized.
Odour emissions from the active face, including freshly uncovered waste, the
contaminated soil pile, and the leachate maintenance holes were developed based on
odour flux measurements. Odour emissions from the interim and final cover areas
were based on measurements of raw landfill gas coupled with calculated landfill gas
generation rates.

In accordance with the Air Quality work plan sampling was completed on June 19th
and June 29", 2023, for the following sources. Note that for each source triplicate
samples were collected as noted below:

e 1 area from the active face;

e 1 area from freshly uncovered waste;

e 1 area from leachate maintenance holes;
e 1 area from the contaminated soil pile;

e 3 areas from final cover; and

e 3 areas from interim cover.

Further odour flux sampling of the final cover and interim cover areas was completed
on October 2nd, 2023. To assess a larger representation of these source areas,
additional singular samples were collected from the following sources:

e 9 areas from the final cover; and,
e 9 areas from the interim cover.

Sampling of the raw landfill gas was completed on October 30", 2025. Samples were
collected from a total of 15 active landfill gas wells.

Active Face and Freshly Uncovered Waste

Odour emissions for the active face, including freshly uncovered waste, were
determined based on odour flux sampling, as discussed in Section 7.1.1. Overall, the
results from the active face and freshly uncovered waste, were found to be valid and
were reflective of expected findings based RWDI’s experience from other similar
studies. Sampling was completed under normal conditions and the landfill gas
utilization system was operating under normal conditions.
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Odour from the active face varies by time of day. Starting at 6:00 a.m., daily cover from
the previous day is stripped from the active face to improve the hydraulic connectivity
of the waste mound. The stripping process takes approximately one hour to complete
and during this time freshly uncovered waste is exposed. Freshly uncovered waste is
more odourous than the typical daily waste fill. By 7:00 a.m. deposition of new waste
begins at the active face and the freshly exposed waste is gradually covered.
Complete coverage of the active face with new waste typically takes 1 - 1 72 hours.

As the active face is covered with new waste odour emissions will be reduced, but as
a conservative estimate of odour the entire active face was assumed to be freshly
uncovered waste from 6:00 a.m. to 9:00 a.m., and all other periods were modelled
using the odour flux rate for the active face with new daily waste in place.

Details on odour emission rate calculations and laboratory analysis data are provided
in Appendix 11D.

Leachate Maintenance Holes

Odour emissions for the leachate maintenance holes were determined based on odour
flux sampling, as discussed in Section 7.1.1. Overall, the results from the leachate
maintenance holes were found to be valid and were reflective of expected findings
based RWDI's experience from other similar studies. Sampling was completed under
normal conditions and the landfill gas utilization system was operating under normal
conditions.

All existing leachate maintenance holes were identified and considered in the
dispersion modelling. Each maintenance hole was assumed to have an area of 0.5 m?,
and emissions were based on the average odour flux rate determined through source
testing.

Contaminated Soil Pile

Odour emissions for the contaminated soil pile were determined based on odour flux
sampling, as discussed in Section 7.1.1. Overall, the results from the contaminated
soil pile were found to be valid and were reflective of expected findings based RWDI's
experience from other similar studies. Sampling was completed under normal
conditions and the landfill gas utilization system was operating under normal
conditions.

Odour from the contaminated soil pile was considered based on flux chamber analysis.
The average odour flux rate determined from source testing was applied to the storage
pile located near the active face.

Final and Interim Cover

Odour emissions for the final and interim cover areas were calculated based on
measurements of the odour concentration in raw landfill gas and estimated landfill gas
generation rates. Final cover and interim cover flux chamber sampling were
completed in accordance with the Air Quality workplan. However, upon review the
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odour flux sampling, were determined to be unrepresentative of odours associated
with landfill gas emissions and flux measurements were inconsistent with other
landfills in southwestern Ontario.

This is a result of the limitations of odour analysis where any detectable odour can
influence the odour concentration. This means that odour emission rates can be easily
influenced by other odour sources, such as soil or vegetation, and does not guarantee
that landfill odours are reflected in the sampling. The peer review team noted in their
comments that the report should provide an assessment and discussion of the
potential odour sources, specifically for covered areas, to differentiate potential natural
odours from landfill odours and the significance of odour impacts from each odour
source. In order to better understand the source contribution, additional source testing
was completed to further evaluate the odours emanating from the landfill gas itself.
Therefore, odour emissions from final and interim cover were determined using the
methodology described below.

The odour emission calculations for the final and interim cover areas used a
combination of site-specific gas landfill gas odour measurements and landfill gas
generation quantities from the U.S. EPA’s LANDGEM landfill gas generation model.
LANDGEM is a first-order emission rate model and was used to estimate quantity of
landfill gas generated for the closure year 2033. Details on the LANDGEM inputs are
provided in Section 12.

There are approximately 194 landfill gas wells currently installed at the site. Of these
194 wells, fifteen were sampled to obtain odour concentrations from the raw landfill
gas. The wells selected for sampling were based on a combination of measured landfill
gas flow rates and spatial distribution across the entire landfill area. All landfill gas
odour samples were provided to St. Croix Sensory, Inc., for odour panel analysis to
determine the concentration in odour unit (OU) per cubic metre. Concentrations for
both odour detection and odour recognition were provided by the laboratory. As a
conservative approach, the detection values were used.

In addition to odour, other sampling parameters were recorded including gas flow rate,
oxygen, and hydrogen sulphide concentrations. Sampling data was used to establish
a correlation between landfill gas odour concentrations and the gas quality
parameters.

The correlation between gas quality and odour concentration was applied to a full year
of gas well quality sampling data from 2024, which better characterizes the entire
landfill mound. Odour emissions were derived for the landfill mound based on the gas
well quality sampling data from 2024 and the odour concentrations determined using
the 2025 raw gas data. Detailed emission calculations are provided in Appendix 7E.

Odour concentrations from the raw landfill gas (OU/m’) were multiplied by the quantity
of landfill gas released through the landfill cap in order to obtain odour emission rates.
In 2033, all landfill areas are assumed to be under final cover, with the exception of
the final phase of the Expansion landfill (represented by AREA4). For the active phase
(AREA4), 75% of the generated LFG is assumed to be collected with the remaining
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25% emitted through the final cover area. For the remainder of the Expansion landfill
area (AREA1, 2, and 3), 90% of the LFG was assumed to be collected with the
remaining 10% emitted.

The Existing Landfill refers to the area represented by AREAS in the model and is
located on the eastern boundary of the landfill. The existing landfill is currently under
final cover. Due to difference in final cover thickness of the Expansion Landfill (2.00 m
thick) and the Existing Landfill (1.25 m thick) AREA5 was assumed to have a collection
efficiency of 75% of the LFG, with the remaining 25% emitted.

Leachate Treatment Plant

Since the proposed leachate treatment process has not yet been installed, source
testing for odours could not be conducted. Instead, odour emissions from the proposed
leachate treatment process were developed and approved by the MECP under ECA
#4365-7VXJ5G using published odour threshold values for individual contaminants
emitted by the leachate plant. The same odour emission rates were used in
subsequent assessments including the 2016 Environmental Screening Report and
have also been used in this assessment. This method holds some uncertainty;
however, there is not currently a more accurate way of accounting for odour from the
leachate treatment plant as it has not yet been constructed.

Once the leachate treatment plant is built, MECP-approved odour testing will be done
to ensure compliance.

Odour emissions from the proposed leachate plant were developed based on
individual contaminant emission rates released by the leachate treatment process.
The U.S. EPA wastewater treatment model WATER9 was used to estimate potential
air emissions from the leachate treatment system. WATER9 outputs gram per second
emission rates to air by contaminant for each source. WATER9 allows the user to
select component equipment configurations within the plant and arrange the flows and
process inputs to approximate the facility configuration, allowing the user to simulate
the plant virtually within the modelling program. Certain parameters were inputted to
the program (i.e., temperatures, flows, influent concentrations), based on the
Technical Design Brief - On-Site Leachate Treatment Facility document, dated August
2007, prepared by CRA, as well as information provided by WM.

Where required information was not available from either of these sources, parameters
were based on the WATER9 defaults. In cases where a specific equipment
configuration did not exist within the program, the most reasonably representative
equipment type or configuration was chosen.

For the TCEC facility, the sequencing batch reactor was represented by the “diffused
air biotreatment” equipment type in the WATER9 model. This equipment type
considers biological degradation of the compounds in the leachate and
aeration/agitation of the leachate in the containment tank. The other three sources at
the facility — sludge aeration tanks, reverse osmosis system, and slurry dryer, were
represented by the “open mix tank” equipment type in the WATER9 model. Since the
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specific equipment configurations for sludge aeration tanks, reverse osmosis system,
and slurry dryer were not contained in the WATER9 model, the open mix tank source
was used as a conservative approach. The open mix tank source considers agitation
of the liquid; however, no additional degradation of the leachate compounds was
considered with this source type.

For ammonia emissions from the sequencing batch reactor, WATER9 predicted
emissions result in an overestimate of ammonia releases. This is due to the fact that
WATER9 does not take into account the full capabilities of the biological activity
occurring in the sequencing batch reactor. As per CRA, “the biological system of the
leachate treatment was designed to oxidize 99% of ammonia biologically. This process
occurs at a pH of approximately 6.8 and volatilization of ammonia is minimal.” It was
assumed that 99% of the ammonia in the leachate was removed biologically, and the
remaining 1% was emitted to the environment.

For clarity, each of the four leachate treatment facility source types were modelled in
a separate WATERS file. A summary of the WATER9 emission rates is provided in
Appendix 11D.

Dispersion Modelling

The potential odour impacts from landfill operations were determined using dispersion
modelling and reasonable worst-case emission rates. Dispersion modelling for odour
was completed in accordance with the methodology outlined in Section 9.
Modifications to the methodology specific to odour modelling are provided in the
following sections.

Sources Modelled

The sources included in the dispersion model for odour were the final cap areas, the
interim cover areas, the active face, leachate collection maintenance holes, the
contaminated soil storage pile, and the leachate treatment plant.

The locations of all modelled sources are shown in Figures 9-1a and 9-1b.

Area of Modelling

The potential for odour impacts is assessed using a 10-minute averaging period at
discrete receptors only. All discrete receptor points identified for the work plan were
included in the odour modelling. Since odour is assessed on a short-term period
impact at STR1 were considered for daytime hours between 6:00 a.m. and 6:00 p.m.
Discrete receptor STR1 represents the cemetery located southeast of the site where
human activity is expected to be limited to daytime hours; therefore, overnight hours
do not apply. Discrete receptors were modelled at flagpole heights of 1.5 m above
grade. The locations of these discrete receptors are shown on Figure 2-2.

In addition, modelling was performed using a receptor grid covering the site-vicinity
and regional study areas to produce isopleths of predicted concentrations. The
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receptor grid covers the lands within approximately 5 kilometers from the existing
landfill site.

Baseline Condition Results

Exposure to odours does not necessarily pose a health risk, however, odour can cause
nuisance impacts at sensitive receptors in the immediate vicinity of the landfill. Odour
impacts were assessed at 24 residences and the cemetery as identified in the Air
Quality work plan. When assessing odour-related impacts, three thresholds were
considered:

e 10U - associated with detection of odour;
e 3 OU —recognition of the odour; and
e 5 0OU - nuisance resulting from the odour.

A summary of the maximum predicted concentrations and frequency of exceedance
for 1 OU, 3 OU, and 5 OU is provided in Table 11-1. Frequency analysis for the
cemetery (STR1) considers events between 6:00 a.m. and 6:00 p.m. only.

The overall highest maximum predicted concentration was 3.5 OU/m*® which is
predicted at R4.

Maximum predicted concentrations at all receptors exceed the MECP odour guideline
objective of 1 OU/m3 A frequency analysis was performed on the predicted
concentrations. The 1 OU/m?® guideline shows exceedances at a frequency greater
than 0.5% of the time at receptors R2 through R7. The highest overall frequency of
exceedance of 1 OU/m?is 1.0% which is predicted at R4 and R7.
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Table 11-1. Odour Concentrations and Frequency Analysis

e Events > 1 OU Events >3 OU Events >5 OU
Receptor ID Concentraticn Count Frequency of Count Frequency of Count Frequency of
(OU/m?) (over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance
R1 2.0 154 0.4% 0 0.0% 0 0.0%
R2 3.4 312 0.7% 1 0.002% 0 0.0%
R3 25 294 0.7% 0 0.0% 0 0.0%
R4 3.5 421 1.0% 3 0.007% 0 0.0%
R5 3.0 243 0.6% 0 0.0% 0 0.0%
R6 25 239 0.6% 0 0.0% 0 0.0%
R7 24 420 1.0% 0 0.0% 0 0.0%
R8 2.1 165 0.4% 0 0.0% 0 0.0%
R9 27 188 0.4% 0 0.0% 0 0.0%
R10 1.8 63 0.1% 0 0.0% 0 0.0%
R11 1.8 33 0.1% 0 0.0% 0 0.0%
R12 1.6 47 0.1% 0 0.0% 0 0.0%
R13 1.3 23 0.1% 0 0.0% 0 0.0%
R14 1.3 13 0.0% 0 0.0% 0 0.0%
R15 2.0 68 0.2% 0 0.0% 0 0.0%
R16 1.9 158 0.4% 0 0.0% 0 0.0%
R17 2.0 177 0.4% 0 0.0% 0 0.0%
R18 2.0 134 0.3% 0 0.0% 0 0.0%
R19 1.9 133 0.3% 0 0.0% 0 0.0%
R20 1.9 125 0.3% 0 0.0% 0 0.0%
R21 1.8 118 0.3% 0 0.0% 0 0.0%
R22 1.8 96 0.2% 0 0.0% 0 0.0%
R23 1.7 91 0.2% 0 0.0% 0 0.0%
R24 1.6 70 0.2% 0 0.0% 0 0.0%
oa ;LR; Snly 25 20 0.05% 0 0.0% 0 0.0%
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Exceedances of 3 OU/m? were predicted at two receptors, R2 and R4; the frequency
analysis suggests that exceedance of 3 OU/m? is less than 0.5% at these receptors.
The highest overall frequency of exceedance of 3 OU/m?is 0.007% which is predicted
at R4.

No exceedances of 5 OU/m? were predicted at any of the receptors.

A contour of maximum predicted odour concentrations extending 5km around the site
is provided in Appendix 11E.

These maximum predicted odour results and frequencies of exceedance of the
1 OU/m? detection threshold are based on normal maximum operations with the active
face of the landfill in a worst-case position relative to the nearest residential receptor
locations.

However, the modelling cannot consider upset conditions within the landfill operations
such as flare shutdowns, repairs and maintenance of gas collection infrastructure,
unusually odourous waste, and maintenance and repair of waste cover and filling
areas. These upset conditions are unpredictable and represent irregular operations
onsite which have the potential to cause additional adverse odour impacts. In the past,
increases in odour complaints have been found to coincide with these upset
conditions. Given the unpredictable nature and unique characteristics of upset
conditions, defining the emissions from such events would be extremely difficult.
Therefore, it is not feasible to assess all potential upset conditions at the site when
assessing the potential for odour impacts and the odour results presented represent
the worst-case scenario under normal operating conditions.

The modelling considers a five-year set of hourly meteorological data for the period,
2011 to 2015. Maximum predicted concentrations are based on the worst-case
conditions within this data set. Frequencies are calculated based on the use of the
entire dataset. Therefore, odour related impacts are likely overpredicted.

Based on the predicted odour concentrations there is potential that landfill related
odours will be detectable at discrete receptors from time to time. At some discrete
receptors, the odours will be strong enough to be recognizable on occasion.

Odour Conclusions and Recommendation

Dispersion modelling predicts maximum odour concentrations at all sensitive
receptors to exceed the MECP odour guideline objective of 1 OU/m3. Frequency of
exceedance of the 1 OU/m? guideline is predicted to be greater than 0.5% at receptors
R2 through R7. Exceedance of the 3 OU/m? guideline were predicted at only two
receptors, R2 and R4, with a frequency less than 0.5%. No exceedances of the 5
OU/m?® guideline were predicted.

Based on the predicted odour concentrations there is potential that landfill-related
odours will be detectable and occasionally recognizable at discrete receptors from
time to time.
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Landfill areas under interim and final cover and operations at the active face are the
greatest contributors of odour under normal operations. WM should continue to
manage emissions of landfill gas by routine maintenance of the final cap and interim
cover areas and the gas and leachate collection systems. Conditions outside normal
operations, such as leaks or fissures through the landfill cap, may result in increased
odour impacts. Preventing these types of conditions and mitigating them as quickly
as possible when they may occur are key to minimizing potential off-site odour
impacts. In an effort to address the potential for odour related impacts from both
normal operation and potential upset conditions a review of the existing odour best
management practices plan will be completed as part of the preferred alternative
assessment. The proper development and implementation of the BMPP (Odour) can
help reduce the potential for these conditions.

Landfill Gas and Combustion Byproducts

Landfill gas (LFG) is created through decomposition of the biodegradable waste within
the landfill. LFG consists mainly of methane and carbon dioxide; however, it also
contains trace amounts of VOCs and reduced sulphur compounds. VOCs include a
broad spectrum of contaminants however, as discussed in Section 5, this study
focuses on a select list of key indicator contaminants, including the VOCs vinyl
chloride, benzene, and 1,2-dichloroethane. Previous studies at the TCEC and similar
facilities in Ontario indicate that compliance with these contaminants typically results
in compliance for all other VOC compounds. For this assessment the indicator
contaminants for reduced sulphur compounds were H,S and TRS. TRS represents
the combination of carbonyl sulphide, H>S, carbon disulfide, methyl mercaptan, ethyl
mercaptan, dimethyl sulphide, 1-propyl mercaptan, methyl ethyl sulphide, and
dimethyl disulphide. Potential impacts from H>S emissions were assessed both
individually as well as a part of TRS.

Potential LFG and combustion byproduct impacts were assessed by means of the
following tasks:

e Review of existing mitigation measures;
¢ Review of LFG related complaints;
¢ Review of potential LFG and combustion byproduct sources;

e Quantification of LFG and combustion byproduct emissions through field
measurements and engineering calculations; and

e Prediction of potential impacts using dispersion modelling.

As described in Section 6, the existing ambient monitoring program was expanded in
June 2023 to include VOC sampling through the summer months (June, July, August,
and September). In general, the VOC concentrations measured since the onset of the
monitoring program have been below detection limits. However, there have been 3
exceedances of the applicable criteria for H>S and 38 exceedances of the TRS criteria.
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TRS exceedances were the result of the detection limit being above the criteria. The
majority of samples were below detection and remained below detection once the
detection threshold was lowered. Not including detection level exceedances, there
were 3 exceedances of the TRS criteria.

The majority of the landfill gas generated at TCEC is collected by the landfill gas
collection system and sent for destruction or for utilization; however, a portion of the
landfill gas is released through the landfill surface as fugitive emissions.

Landfill gas that is collected but not utilized is destroyed by combustion through the
landfill gas flares. Combustion of landfill gas produces combustion byproducts,
including NOy, SO, dioxins and furans (D&F) and particulate matter. This section
considers the potential impacts from the combustion byproducts NO2, SO,, and D&F.
Potential impacts of particulate matter are discussed in Section 13.

Emissions of NO,, and SO, are commonly associated with other fuel-burning
combustion equipment used during landfill activities, such as the landfill gas flares, on-
site vehicles and heavy equipment, and diesel generators. Dioxins and furans are
generated at extremely high temperatures and therefore are only considered as
combustion byproducts from flaring and the thermal oxidizers.

Although it is neither a VOC or a combustion by-product, ammonia may be released
from the proposed leachate treatment facility and is also addressed in this section of
the report.

Complaint History

A review of the TCEC complaints log was conducted in order to determine the current
level of VOC and combustion byproduct impacts in the vicinity of the landfill. From
2009 to the end of 2024 no VOC or combustion byproduct related complaints were
received. However, as discussed in Section 11 there were odour related complaints.
Reduced sulphur compounds such as H.S and TRS are known to be odourous and
can therefore contribute to odour impacts. Although, no specific VOC or combustion
byproduct complaints were received, it is reasonable to assume that some of the odour
related complaints are influenced by emissions of reduced sulphur species.

Landfill Gas and Combustion Byproduct Emission
Sources

Gas generated by decomposing waste in a landfill can migrate though the soil cover
to the surface of the landfill, mix into the atmosphere, and disperse downwind and off-
site. The landfill gas consists primarily of methane, carbon dioxide and trace amounts
of VOCs and TRS compounds. Although the levels of VOC and TRS account for less
than one percent by volume of the gas escaping from a landfill, the concentrations of
these gases must be considered because of the potential for health or odour impacts
at receptors in proximity to the landfill.
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Under normal operating conditions, TCEC has the potential to emit LFG contaminants,
including VOCs and TRS compounds, from several areas:

e Fugitive emissions of LFG through the surface of the landfill, through both final cap
and interim cover areas, excavation of exposed waste, and cracks/fissures in the
landfill covers;

e VOCs and ammonia from the leachate collection and treatment system;
e VOCs from contaminated soils;
e Uncombusted LFG compounds emitted from the flares;

e Uncombusted LFG compounds from the RNG Facility thermal oxidizers and flares;
and

e Tailpipe emissions from mobile equipment.

Combustion byproducts are generated by the combustion of fuels. Under normal
operating conditions, TCEC has the potential to emit combustion byproducts from the
following sources:

e Landfill gas flares;

e RNG Facility thermal oxidizers and bypass flares;
e Emergency generators; and

e Tailpipe emissions from mobile equipment.

Each of these sources is discussed in the following sections.

Landfill Mound under Final Cover

The landfill mound under final cover is the portion of the landfill where waste is no
longer being deposited. This area is characterized by the presence of a landfill cap
and final LFG collection systems have been put in place.

Fugitive emissions of LFG are released through the surface of the landfill mound under
final cover. The LFG collection systems in the final capped areas of the landfill serve
to help maximize extraction of LFG from the mound, thus reducing the amount of LFG
available to escape through the surface. In addition, the capping materials filter and
limit the ability of the LFG to be released through the surface of the landfill. However,
even with the LFG collection system and cap in place, some LFG is released to the
atmosphere through the final cover. The overall LFG collection efficiency from areas
under final cap is conservatively assumed to be 70%, with the remaining 30% of the
gas released through the surface of the landfill. This is consistent with the assumptions
from the 2016 Environmental Screening Report. The final capped area was included
in the quantitative assessment.
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Active Stage (Interim Cover Area)

The active stage of the landfill is the area where waste has been deposited more
recently. The active stage is characterized by the presence of an interim cover. The
active stage does not have a completely installed LFG collection system, therefore
collection of LFG occurs with a lower overall collection efficiency, conservatively
assumed to be 50%. Although some cells within a given stage of the landfill may be
under final cap, for the purposes of the assessment the entire stage was assumed to
be under interim cover as a conservative approach. The interim cover area was
included in the quantitative assessment.

The active face, where incoming waste is deposited each day, is located within the
active stage. However, the fresh waste does not contribute to the LFG emissions
(which are a result of the decomposition of waste), so the active face is not included
as a source for the LFG and combustion byproducts assessment.

Landfill Gas Flare

Collected landfill gas is combusted in fully enclosed flares. The collected gas is
currently sent to the two existing flares on-site or is sent off-site for utilization in a local
greenhouse operation. There are two additional flares that have been approved for the
facility but have not yet been constructed, to which landfill gas can be sent in the future.
The RNG Facility will add two additional flares, for a total of six landfill gas flares on-
site. As the landfill expands, blowers and flares will be added to the system to draw
the increasing amount of gas generated. At completion the system will have six flares
in total, with four dedicated landfill flares and two flares associated with RNG bypass.
For the purposes of this study, all existing and proposed flares were assumed to be in
operation concurrently which is highly conservative.

Flaring of the landfill gas typically converts about 99.9% of the methane to carbon
dioxide and destroys 98% of the trace organic compounds. For this assessment, the
overall destruction efficiency was capped at 98% for all contaminants as a
conservative approach. Emissions of LFG constituents and combustion byproducts
from the LFG flares were included in the quantitative assessment.

RNG Thermal Oxidizers

The RNG Facility will add one pre-treatment thermal oxidizer and one main thermal
oxidizer. During RNG Facility operation, the thermal oxidizers will combust waste gas
streams from the RNG Facility. The combustion of the landfill gas results in the
emission of uncombusted VOCs and combustion byproducts. Emissions of these
contaminants from the thermal oxidizers were included in this quantitative
assessment.
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12.2.6

12.2.7

12.2.8

12.2.9

Emergency Generators

Four emergency generators will be used to provide back-up power for TCEC
operations. Three generators are currently in place to provide back-up power for the
landfill gas plant, the leachate pumps, and the maintenance office. A fourth is planned
to provide back-up power for the RNG Facility. These emergency generators use
diesel fuel, and diesel combustion results in combustion by-products. Emissions of
combustion byproducts from the diesel generators were included in this quantitative
assessment.

Cracks/Fissures in Landfill Cap

The final cap of the landfill limits the migration of LFG through the surface of the landfill.
However, cracks and fissures can form in the cap, allowing LFG to pass through
unchecked. These cracks and fissures can form for a variety of reasons, including the
effect of freeze/thaw cycles, erosion due to surface water runoff, and heavy equipment
operating on the capped area. Cracks and fissures in the landfill cap represent
conditions out normal operations and, as such, were not considered in the quantitative
assessment; instead, this is best assessed through the development of Best
Management Practices to minimize potential impacts to the integrity of the landfill cap.

Excavation of Exposed Waste

It may become necessary to excavate exposed waste at the landfill for purposes such
as installation of a landfill gas well or gas collection system piping.

Excavating through the landfill final clay cap opens a conduit for LFG to escape directly
into the atmosphere. This type of excavation represents upset conditions and, as such,
was not considered in the quantitative assessment; instead, this activity is best
addressed through the development of Best Management Practices to minimize
potential impacts if/when required.

Leachate Collection System

Leachate contains many of the same contaminants that are contained in LFG. The
leachate collection mains are placed under negative pressure so that no gases escape
from maintenance holes or other open points in the leachate management system.
Although these systems are designed to be under negative pressure and effectively
sealed, gases may occasionally be emitted through maintenance holes. However,
compared to emissions from the landfill mound and active stage, these intermittent
sources represent an insignificant portion of total emissions and therefore the leachate
collection system was excluded from the quantitative assessment.

Leachate Treatment System

Currently TCEC does not have a leachate treatment plant, but one has been
considered in past assessments and approved under the Facility’s existing ECA. For
the purposes of this assessment, it was assumed that the treatment plant was
operational. The TCEC leachate treatment facility can be operating at a maximum
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capacity of 300 m?®/day of raw leachate. The overall process will consist of primary
treatment (equalization), secondary treatment (biological), tertiary treatment
consisting of softening and ultrafiltration (UF), and post-tertiary treatment consisting of
a two-stage reverse osmosis (RO) membrane. Waste stream management will consist
of evaporator and dryer technologies, together with a sludge management system to
serve the biological system. Emissions from leachate treatment were considered in
the quantitative assessment.

Leachate Seepage

Leachate seepage can occur if leachate “breaks through” the cap of the landfill and
pools on the surface. Leachate seepage can occur due to poor drainage, or cracks
and fissures in the landfill cap. Leachate seepage represents an upset condition and
as such was not considered in the quantitative assessment; instead, this is best
assessed through the development of Best Management Practices to minimize
occurrence of leachate seepage and its potential impacts.

Waste Soil Stockpiles

The landfill receives waste soil from off-site locations. The majority of this soil is
petroleum fuel-contaminated and contains fuel-related VOCs such as benzene and
other light aromatics. VOC emissions from the waste soil stockpiles were included in
the quantitative assessment. Site specific VOC emissions were not available, and
emissions were based on sampling from similar facilities in Ontario.

Tailpipe Emissions

Vehicles associated with landfill operations emit VOCs and combustion byproducts
from their tailpipes. The contribution from vehicle tailpipe emissions were considered
in the quantitative assessment.

Emission Calculations

Final Cap and Interim Cover Areas

The emission rates for VOCs, H2S, and TRS from the final cap and interim cover areas
were determined through a combination of landfil gas sampling and field flux
measurements. Gas composition determined through laboratory analysis was used to
calculate emissions of VOCs from fugitive releases through the final cap and interim
cap areas. Composition of sulphur compounds in the gas were used to estimate
emissions from the landfill gas flares. Details on flare emissions are provided in
Section 12.3.2. Fugitive emissions of H.S and TRS from the final cap and interim
cover areas were based on flux chamber analysis as outlined in Section 7.2.

U.S. EPA’s LandGEM landfill gas emission estimation model is the most direct method
to determine first-order emission rates of VOCs from the proposed landfill. It is also
recommended by the MECP; however, it can generate overly conservative estimates
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of VOC and sulphur compound emissions. LandGEM was used to calculate landfill
gas generation for the calculated closure year of the landfill, 2033.

Inputs to LandGEM include the methane generation rate (k), the methane generation
potential of the waste (Lo), the concentration of methane in the LFG, and the waste
deposition history of the landfill. The k and Lo values were obtained from the MECP’s
“Interim Guide to Estimate and Assess Landfill Air Impacts”. The methane
concentration was based on the maximum methane concentration from samples of
raw landfill gas completed at Twin Creeks on June 29™, 2023; results of this sampling
are provided in Appendix 12A.

Annual landfill waste acceptance history available up to the end of 2022 was entered
into the LandGEM model; future years were based on the maximum approved filling
rate of 1,400,000 tonnes of waste per year from 2023 — 2032. In 2033 the landfill
capacity is reached with a maximum waste acceptance of 1,007,000 tonnes. A
summary of the waste volume acceptance is provided in Appendix 12B. This waste
acceptance data was used to calculate emissions from LandGEM. The landfill area is
divided into 5 main areas.

These areas represent the landfill stages outlined in the original EA. Areas 1-4
represent the current operating areas and Area 5 represents the closed landfill which
is under final cover. Emissions from each landfill stage were estimated based on the
following time periods:

e Area 5 receiving waste from 1972 — 2004;

e Area 1 receiving waste from 2005 — 2019;

e Area 2 receiving waste from 2020 — 2024;

e Area 3 receiving waste from 2025 — 2029; and

e Area 4 receiving waste from 2030 — 2033.

LandGEM workbooks for each stage are provided in Appendix 12C.

For the areas under final cover, 70% of the generated LFG is collected with the
remaining 30% emitted through the final cover area. For the interim cover areas, 50%
of the LFG was assumed to be collected with the remaining 50% emitted. As a
conservative approach, the entire active stage of the landfill was assumed to be under
interim cover for the purposes of this assessment. For the existing conditions it was
assumed Areas 1-3 and 5 were under final cover, with Area 4 representing the active
cell.

The concentration of individual VOC compounds within the landfill gas were based on
the average concentration from the landfill gas samples taken at Twin Creeks on June
29" 2023. Landfill gas source testing results are provided in Appendix 12A.

LandGEM was used to predict the total annual vinyl chloride emissions from TCEC for
the year 2033. Emissions of the remaining two VOC compounds, benzene and 1,2-
dichloroethane, were scaled from the vinyl chloride emissions based on their
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concentration in the landfill gas, relative to vinyl chloride. These emission rates were
converted to flux rates (in g/m?s) by dividing the total emission rate by the footprint
area for each stage of the landfill.

The emission calculations based on LandGEM and the maximum concentration of
each individual contaminant in the LFG resulted in conservative emission rates. For
H.S and TRS, the hydrogen sulphide concentrations in the raw landfill gas resulted in
elevated emission estimates when following the LandGEM approach. However, the
LandGEM Model has been developed as an LFG generation model and is not an LFG
emission model. The approaches taken in this assessment also produce an estimate
of LFG generation rather than LFG emission. This is a very critical distinction when
assessing air quality. The effect of LFG passing through several feet of moistened soil,
full of microbes and reactive minerals, greatly reduces the amount of many LFG
compounds. This is particularly true for reduced Sulphur compounds such as
hydrogen sulphide.

Therefore, for H.S and TRS compounds, emission rates from the landfill mound were
developed based on source testing conducted at the TCEC in September 2023. This
source testing used a flux chamber to collect samples of sulphur species from the final
cover and interim cover areas of the landfill, in accordance with the methodology
outlined in Section 7.3. A total of 9 samples were taken for each source type and the
average flux rate was applied in the dispersion modelling.

Please refer to Appendix 12D for full details on the LFG emission calculations for the
final and interim cover areas.

Landfill Gas Flares

VOC, H.S, and TRS emissions from all six LFG flares were calculated based on their
individual maximum landfill gas flow rates and the average concentration of each
contaminant in the landfill gas from the samples taken at Twin Creeks on June 29",
2023. Landfill gas source testing results are provided in Appendix 12A.

The emissions of each individual contaminant were determined by applying the
contaminant concentration to the total volume of LFG flared and reducing the predicted
emissions by the 98% destruction efficiency.

Please refer to Appendix 12E for full details on the landfill gas emission calculations
for the flares.

Emissions of the combustion byproducts NOx, SO, and TSP, were based on emission
factors provided in US EPA AP-42 Chapter 2.4 Municipal Solid Waste Landfills.
Emissions of D&F were estimated based on the measured D&F emissions for a landfill
gas flare at another Waste Management owned landfill site in Ontario. Emissions were
calculated based on the individual maximum capacity of each landfill gas flare and a
methane gas content of 50%.

Please refer to Appendix 12F for full details on the combustion byproduct emission
calculations for the flares.
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12.3.3

12.3.4

12.3.5

12.3.5.1

RNG Thermal Oxidizers

There are two thermal oxidizers associated with the RNG Facility, a pre-treatment
thermal oxidizer (RNG_TO1), and the main thermal oxidizer (RNG_TO2).

Thermal oxidizer parameters and emissions were based on the Emission Summary
and Dispersion Modelling, (ESDM) report submitted to the MECP in support of the
RNG Facility application dated May 8, 2023.

Emissions from the thermal oxidizer were based on inlet contaminant concentrations
provided by MRW Technologies Inc. (MRW), with gas flow scenarios for each thermal
oxidizer chosen to provide the most conservative estimate of emissions. For
RNG_TO1 the high carbon scenario with a flow rate of 690 scfm at 6% methane was
selected. For RNG_TO2 the mid methane scenario with a flow rate of 4,900 scfm at
14% methane was used. Details on the emission calculations are provided in
Appendix 12G.

Waste Soil Piles

There was no site-specific waste storage pile source testing available for the Twin
Creeks facility. Emissions from the waste storage piles were based on flux chamber
VOC sampling conducted at similar facilities in Ontario. Sampling from two facilities
were considered, and the maximum recorded flux rate was used for the emissions
estimate. Please refer to Appendix 12H for full details on the waste soil piles emission
rates.

On-Site Vehicle Emissions

VOC and combustion by-product emissions from on-road vehicles were obtained
using the US EPA’s Motor Vehicle Emission Simulator (MOVES), version MOVES3.
MOVES is a model that has been developed for the purpose of estimating vehicular
emissions using computer simulation techniques based on extensive previous testing
of a wide range of vehicles. MOVES provides an aggerate emission factor that
includes emissions associated with fuel combustion in the engine, as well as brake
and tire wear. MOVESS3 was used to generate vehicle emission factors for the baseline
year 2033.

Tailpipe emissions for landfill equipment, such as loaders and bulldozers, were also
developed using MOVES3. These emissions were generated using the MOVES
nonroad option. This option is designed specifically for calculating emissions of non-
road sources and produces emission rates in gram per hour based on the type of
equipment and its rated horsepower. The horsepower of all off-road equipment was
based on equipment specified in the 2016 Environmental Screening Report.

Vehicle Traffic

Traffic volumes for landfill operations were obtained from HDR. Northbound and
southbound traffic along Nauvoo Road was used to determine the number of vehicles
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entering and leaving the landfill. Hourly traffic was provided for small, medium, and
large vehicles from 6:00 a.m. to 5:00 p.m. which aligned with landfill operations. This
hourly data was used to select the AM, MD, and PM peak hour traffic volumes:

e AM hours were considered to be between 7:00 a.m. and 10:00 a.m.;
e MD hours were considered to be between 10:00 a.m. and 2:00 p.m.; and
e PM hours were considered to be between 2:00 p.m. and 5:00 p.m.

The distribution and volume of small, medium, and large vehicles for each AM, MD,
and PM peak hour were assumed to apply for each hour in that time period.

This peak hourly traffic was based on observations made by HDR on October 30, 2019
and was not representative of the worst-case peak hours. In order to capture the worst-
case peak hourly traffic, the waste tonnage received on October 30, 2019 of 4,487
tonnes was compared with the maximum daily tonnage of 8,974 based on daily waste
receipts from 2018 — 2022.

The average metric tonnes per load for each vehicle type, based on TCEC Ticket
Reports, was applied to the hourly traffic volume to determine a traffic scaling factor
that would result in the maximum daily tonnage received in 2019 — 2022. Based on
this analysis peak hourly traffic for the AM, MD, and PM time periods were linearly
scaled by a factor of 1.6.

There has been no change in the distribution of onsite traffic since the 2016
Environmental Screening Report as the landfill footprint has not changed. Therefore,
maximum peak hourly traffic values were used to scale onsite haul route traffic to
account for the new peak hourly traffic value.

The total traffic volume was applied to the site entrance route, and then the traffic was
divided across the on-site roads based on vehicle type and route information from the
2016 Environmental Screening Report. The route alignments are unchanged from the
2016 Environmental Screening Report except for the final approach to the active face.
This has been modified to accommodate relocation of the active face to the anticipated
final cell location in 2033.

A summary of the vehicle types, average vehicle weight, maximum vehicle count, and
the hourly vehicle passes for the ante-meridiem (AM), mid-day (MD), and post
meridiem (PM) time periods for each roadway segment are presented in Appendix
13E.

Tailpipe Emission Rates

The MOVESS model allows the user to generate emission factors by time of day and
day of year, which accounts for diurnal and seasonal fluctuations in temperature and
relative humidity. The average vehicle speed on TCEC roadways was assumed to be
10km/h, or 50% of the posted speed limit, as was used in the 2016 Environmental
Screening Report. Three sets of daily emission factors were generated for both
January and July — morning (AM, 8:00 a.m.), mid-day (MD, 12:00 p.m.), and evening
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(PM, 6:00 p.m.) and vehicle speeds 0 and 10km/h. For each vehicle type and speed
the maximum emission factor of the AM, MD, and PM time periods was applied for all
time periods.

Since the traffic data was provided in terms of vehicle size (“small”, “medium”, “large”)
MOVES3 emission rates were grouped according to size and vehicle speed then
averaged. For example, an average emission factor for “small” vehicles consisting of
MOVES3 Vehicle Types “PassengerCar”, “PassengerTruck”, and
“LightCommercialTruck” was calculated for each contaminant and speed. These
average emission factors for “small”, “medium”, and “large” vehicles were used to
calculate a weighted average emission factor for each time of day, (AM, MD, PM)

based on the composition of traffic volume during that period.

MOVES3 emission factors for Okm/h are provided in g/s, these emission rates were
applied to idling vehicles. For the 10km/h speed emissions are provided in grams per
vehicle mile traveled (g/VMT). These emission factors were converted to grams per
kilometer traveled (g/VKT) by multiplying the g/VMT factors by 0.621.

For landfill equipment and construction equipment such as bulldozers and loaders, the
nonroad emission factors from MOVES3 in g/s were scaled according to the number
of vehicles operating concurrently during each hour.

A gram per second (g/s) emission rate was calculated for each hour of the day for
each roadway segment. This emission rate is based on the tailpipe emission factor
developed using MOVES as well as the number of vehicles travelling upon it.

Roadways were modelled as line volume sources, meaning that the roadway
segments were broken up into a number of volume sources. The emission rate
calculations consider a single vehicle travelling across the entire length of the roadway
segment. The single-vehicle emission rate is then multiplied by the number of vehicles
travelling along the roadway over each hour of the day to develop hourly emission
rates based on all traffic.

Please refer to Appendix 13D for full details on the roadway emissions calculations
for on-site haul routes.

Idling Vehicles

Idling emissions were calculated based on MOVES, as outlined in Section 12.3.5.2.
Idling was simulated by entering a vehicle speed of 0 km/hr into the MOVES run.
MOVES provides a gram/hour emission factor during idling. For the purposes of the
assessment of benzene, ammonia and combustion byproduct emissions, two waste
trucks were assumed to be idling at the weigh scale and two waste trucks were
assumed to be idling at the active face constantly during the operating hours for the
landfill. Further details are provided in Appendix 13D.
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Leachate Treatment Plant

The United States Environmental Protection Agency’s (U.S. EPA) wastewater
treatment model WATER9 was used to estimate potential air emissions from the
leachate treatment system as described in Section 11.4.2. Gram per second emission
rates for the relevant indicator contaminants were used in the modelling.

For clarity, each of the four leachate treatment facility source types were modelled in
a separate WATERS file. The WATERGO files are presented in Appendix 11D.

Emergency Generators

Emissions of combustion byproducts from the emergency generator associated with
the landfill gas plant (GEN1) were estimated based on Cummins Power Generator
Specifications provided by Comcor Environmental.

Emissions of combustion byproducts from the emergency generator associated with
the leachate pumps (GEN2) and the emergency generator associated with the
maintenance offices (GEN3) were estimated based on emission factors from U.S.
EPA’s AP-42 Document, Chapter 3.3 Gasoline and Diesel Industrial Engines.

Emissions of combustion byproducts from the emergency generator associated with
the proposed RNG Facility (GEN4) were estimated based on emission factors from
U.S. EPA’s AP-42 Document, Chapter 3.3 Gasoline and Diesel Industrial Engines, and
from U.S. EPA’s Tier 2 Non-Road Diesel Emission Standards.

Please refer to Appendix 121 for details on emergency generator emission
calculations.

Dispersion Modelling

Dispersion modelling was completed in accordance with the methodology outlined in
Section 9. Modifications to the methodology specific to landfill gas and combustion
byproducts modelling are provided in the following sections.

Sources Modelled

The sources included in the dispersion model for landfil gas and combustion
byproducts were the final cap areas, the interim cover areas, the LFG flares, the RNG
Facility, the waste soil storage pile, the raw leachate treatment plant, equipment
tailpipe emissions, and generators.

The locations of all modelled sources are shown in Figures 9-1a and 9-1b.

Baseline Condition Results

Results for benzene, vinyl chloride, 1,2-dichloroethane, ammonia, H2S, TRS, SO,
D&F, and NOx were compared against their applicable criteria as outlined in Table 5-1.
Modelling was competed for the 1-hour, 24-hour and annual averaging periods. One-
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hour concentrations were converted to 10-minute averaging periods following the
methodology outlined in MECP Guideline A-11. Predicted concentrations were
assessed at both grid and discrete receptor locations. Background concentrations
were added to the predicted concentrations in order to assess cumulative effects. The
90" percentile background value was used for the 10-minute, 1-hour and 24-hour
averaging periods, and the average background concentration was used for annual
averaging periods. The receptor located at the cemetery to the southwest of the landfill
has been included in the air quality assessment as a short-term receptor, denoted as
STR1, as people are expected to use this location for short periods during daytime
only. Therefore, only odour and contaminants with 10-minute or 1-hour averaging
period criteria were assessed at this receptor.

Benzene, vinyl chloride, 1,2-dichloroethane, ammonia, SO2, NOy, and D&F are
predicted to be below their applicable criteria at all off-site locations with background
included. Table 12-1 provides a summary of the maximum predicted concentration of
each contaminant and averaging period. All maximums occur at or near the property
boundary, and concentrations at discrete receptors are predicted to be lower than the
values presented here. Maximum predicted concentrations at all discrete receptors
are provided in Appendix 12J and contour plots are provided in Appendix 12K.

Predicted concentrations of 24-hour H,S are expected to comply at all discrete
receptors and at the property boundary and beyond. 10-minute H.S, 10-minute TRS,
and 24-hour TRS are predicted to exceed applicable criteria with background included.
However, these elevated concentrations are the result of high background
concentrations with very little contribution coming from landfill activities. Table 12-2
through Table 12-5 provide a summary of the dispersion modelling results. For
contaminants with 10-minute averaging periods predicted concentrations were
assessed at discrete receptors only in accordance with MECP assessment guidelines
for contaminants with 10-minute standards.

Predicted concentrations of H,S for the 24-hour averaging period are below the
applicable criteria with background. The maximum predicted concentration occurs at
the property boundary with a predicted concentration of 6.5 pug/m?® or 92% of the
criteria.

60 | May 2026



Air Quality Existing Conditions Report w
Twin Creeks Environmental Centre Landfill Optimization Project Environmental Assessment

Table 12-1. Summary of VOCs and Combustion Byproduct Dispersion Modelling Results

Existing Conditions

Background
Concentration

Maximum Modelled
Concentration

Averaging

. Percentage of Criteria Maximum Modelled
Period

Contaminant

Percentage of Criteria POI

/m?3 o Without Background Concentration with a -
(ng/m?) BaCKg\:_\gtuhnodu(tpg/ms) Background (ug/m?) with Background (%) Location
24-Hour 0.56 0.3 14% 0.9 38% Max
GLC
Benzene 71-43-2 Max
Annual 0.4 0.05 10% 04 99% GLC
24-Hour 0.05 0.4 41% 0.5 46% yex
Vinyl Chloride 75-01-4 Max
Annual 0.1 0.05 24% 0.1 49% GLC
19- 24-Hour 0.10 0.3 15% 04 20% glfé
Dichloroethane | 107-06-2 Max
Annual 0.03 9% 0.1 24%
GLC
Ammonia 7664-41-7 | 24-Hour 3.1 8.5 9% 12 12% g"fé
1-Hour 2.4 75 75% 77 77% gfé
Sulphur Dioxide 7446-09-5 Max
0, 0,
Annual 14 2.0 20% 34 34% GLC
Max
- o, 0,
' _ 10102-44- 1-Hour 21.0 278.2 70% 299 75% GLC
Nitrogen Oxides 0 Max
24-Hour 19.1 37.5 19% 57 28% GLC
Dioxins and DF 24-Hour 0.02 0.001 0.0005% 0.02 21% Max
Furans GLC
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Table 12-2. 24-Hour H.S Predicted Concentrations

Existing Conditions

Receptor ID Maximum Modelled Percentage of Maximum Modelled Percentage of

Concentration Without Criteria Without Concentration with Criteria with
Background (ug/m?) Background (%)! Background (ug/m?)>? Background (%)’

Max GLC 0.85 12.2% 6.5 92%
R1 0.04 0.6% 5.6 81%
R2 0.07 1.0% 5.7 81%
R3 0.07 1.0% 5.7 81%
R4 0.07 1.0% 5.7 81%
R5 0.06 0.9% 5.7 81%
R6 0.07 1.0% 5.7 81%
R7 0.07 0.9% 5.7 81%
R8 0.04 0.6% 5.6 81%
R9 0.10 1.5% 5.7 81%
R10 0.04 0.5% 5.6 81%
R11 0.06 0.9% 5.7 81%
R12 0.10 1.4% 5.7 81%
R13 0.08 1.1% 5.7 81%
R14 0.07 1.0% 5.7 81%
R15 0.08 1.1% 5.7 81%
R16 0.04 0.6% 5.6 81%
R17 0.04 0.6% 5.6 81%
R18 0.04 0.6% 5.6 81%
R19 0.04 0.6% 5.6 81%
R20 0.04 0.5% 5.6 81%
R21 0.04 0.5% 5.6 81%
R22 0.03 0.5% 5.6 80%
R23 0.03 0.5% 5.6 80%
R24 0.03 0.4% 5.6 80%

STR1 N/A N/A N/A N/A
Notes:

' Criteria = 7 ug/m?
2 90th Percentile Background Concentration based on all wind directions = 5.6 pg/m?
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Table 12-3. 10-Minute H.S Predicted Concentrations

Existing Conditions

Receptor Maximum Modelled Percentage of Criteria Maximum Modelled SEIEEIIERE 61
ID Concentration Without Without Background Concentration with g::ig?:::ﬂ
Background (pg/m?) (%) ! Background (pg/m?) 2 (%)"
R1 0.4 3.3% 22.9 177%
R2 0.3 2.6% 22.9 176%
R3 0.4 2.8% 22.9 176%
R4 0.4 3.1% 22.9 176%
R5 0.3 2.3% 22.8 176%
R6 0.3 2.6% 22.8 176%
R7 0.4 3.2% 22.9 176%
R8 0.4 2.7% 22.9 176%
R9 0.6 4.6% 231 178%
R10 0.3 2.2% 22.8 175%
R11 0.3 2.5% 22.8 176%
R12 0.4 3.0% 22.9 176%
R13 0.4 2.9% 22.9 176%
R14 0.4 2.8% 22.9 176%
R15 0.4 3.3% 22.9 177%
R16 0.3 2.6% 22.9 176%
R17 0.4 3.1% 22.9 176%
R18 0.4 2.8% 22.9 176%
R19 0.4 3.3% 22.9 177%
R20 0.4 3.4% 23.0 177%
R21 0.4 3.4% 23.0 177%
R22 0.4 3.3% 22.9 177%
R23 0.4 3.2% 22.9 176%
R24 0.4 3.0% 22.9 176%
STR1 0.8 5.9% 23.3 179%
Notes:

' Criteria = 13 pg/m?

2 90th Percentile Background Concentration based on all wind directions = 22.5 ug/m?

Predicted concentrations of H>S for the 10-minute averaging period exceed the
applicable criteria. However, cumulative concentrations are dominated by elevated
background concentrations. The maximum contribution to the predicted POI occurs at
receptor STR1 with a predicted concentration of 0.8 ug/m? or 5.9% of the criteria. This
accounts for approximately 3.4% of the predicted cumulative concentration.
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Table 12-4. 10-Minute TRS Predicted Concentrations

Existing Conditions

Receptor ID Maximum Modelled Percentage of Maximum Modelled Percentage of

Concentration Without Criteria Without Concentration with Criteria with
Background (ug/m?) Background (%)M Background (ug/m?)  Background (%)I"]

R1 0.7 5.7% 45.0 346%
R2 1.0 7.6% 45.2 348%
R3 0.8 5.8% 45.0 346%
R4 1.2 9.0% 454 349%
R5 0.8 6.0% 45.0 346%
R6 0.7 5.5% 45.0 346%
R7 0.6 4.7% 44.8 345%
R8 0.6 4.3% 44.8 345%
R9 0.6 4.8% 44.9 345%
R10 0.6 4.4% 44.8 345%
R11 0.6 4.3% 44.8 345%
R12 0.7 5.2% 44.9 345%
R13 0.7 5.5% 44.9 346%
R14 0.7 5.3% 44.9 346%
R15 0.6 4.9% 44.9 345%
R16 0.6 4.3% 44.8 345%
R17 0.7 5.7% 45.0 346%
R18 0.7 5.5% 45.0 346%
R19 0.7 5.5% 45.0 346%
R20 0.7 5.4% 44.9 346%
R21 0.7 5.3% 44.9 346%
R22 0.7 5.3% 44.9 346%
R23 0.7 5.3% 44.9 346%
R24 0.7 5.3% 44.9 346%
STR1 0.8 5.9% 45.0 346%
Notes:

' Criteria = 13 yg/m?
2 90th Percentile Background Concentration based on all wind directions = 44.2 ug/m?

Predicted concentrations of TRS for the 10-minute averaging period exceed the
applicable criteria. However, cumulative concentrations are dominated by elevated
background concentrations. The maximum contribution to the predicted POI occurs at
receptor R4 with a predicted concentration of 1.2 yg/m® or 9.2% of the criteria. This
accounts for approximately 2.6% of the predicted cumulative concentration.

64 | May 2026



Air Quality Existing Conditions Report w
Twin Creeks Environmental Centre Landfill Optimization Project Environmental Assessment

Table 12-5. 24-Hour TRS Predicted Concentrations

Existing Conditions

Receptor ID Maximum Modelled Percentage of Maximum Modelled Percentage of

Concentration Without Criteria Without Concentration with Criteria with
Background (pg/m?) Background (%) ~ Background (ug/m®)2  Background (%)

Max GLC 0.86 12.2% 11.9 169%
R1 0.08 1.2% 11.1 158%
R2 0.12 1.7% 11.1 159%
R3 0.10 1.5% 11.1 159%
R4 0.13 1.9% 11.1 159%
R5 0.10 1.5% 11.1 159%
R6 0.09 1.3% 11.1 158%
R7 0.13 1.9% 11.1 159%
R8 0.10 1.5% 11.1 159%
R9 0.15 2.2% 11.2 159%
R10 0.06 0.8% 11.1 158%
R11 0.07 1.0% 11.1 158%
R12 0.10 1.5% 11.1 159%
R13 0.08 1.2% 11.1 158%
R14 0.08 1.1% 11.1 158%
R15 0.08 1.1% 11.1 158%
R16 0.08 1.1% 11.1 158%
R17 0.10 1.4% 11.1 159%
R18 0.09 1.2% 11.1 158%
R19 0.07 1.1% 11.1 158%
R20 0.07 1.0% 11.1 158%
R21 0.06 0.9% 11.1 158%
R22 0.05 0.8% 11.1 158%
R23 0.05 0.7% 11.0 158%
R24 0.05 0.7% 11.1 158%

STR1 N/A N/A N/A N/A
Notes:

' Criteria = 7 ug/m?
2 90th Percentile Background Concentration based on all wind directions = 11 pug/m?

Predicted concentrations of TRS for the 24-hour averaging period exceed the
applicable criteria. However, cumulative concentrations are dominated by elevated
background concentrations. The maximum contribution to the predicted POI occurs at
the property boundary with a predicted concentration of 0.86 ug/m? or 12.2% of the
criteria. This accounts for approximately 7.2% of the predicted cumulative
concentration.
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Background concentrations of H.S and TRS were obtained as part of the ambient
monitoring campaign. Background TRS is primarily driven by hydrogen sulfide as it is
the most abundant sulphur species and therefore, the background value of TRS follow
the same trends as H»>S which is the focus of this analysis.

Background values were determined from the 90™ percentile of all wind direction
concentrations based on the discussion in Section 6.2.1. The use of all wind direction
data is conservative because emissions from the landfill may be double counted when
considering the cumulative effects from dispersion modelling and background.
However, this provides a better estimate of background concentrations due to the
limited upwind data available. Over the sampling period from June 2", 2023, through
September 30", 2023 a total of 109 valid samples were collected. Of these 109 H,S
samples 6 were determined to be upwind of which 3 samples were non-detect, and 1
sample was unexpectedly high with a concentration of 27 ug/m3.

Recall, upwind is defined as days where hourly wind directions are upwind of the
station >50% of the sample time. This means that up to 50% of the measured
concentration could include emissions from the landfill. However, the 27 pg/m?
measurement was recorded at the northeast station on June 23", 2023 and hourly
wind data for this day has winds downwind of the landfill 0% of the time, with winds
being upwind 58.3% of the time. Although some emissions from the landfill could be
captured in the crosswind conditions, it is highly likely that this elevated concentration
is the result of an off-property, non-landfill-related source and does not represent
typical regional background concentrations.

The 90" percentile 10-minute H.S and 10-minute TRS background concentrations
remain above the criteria. This is because from June 2"¢, 2023 through July 17%, 2023
the laboratory was only able to provide a detection limit of 5.6 ug/m? for 24-hour H.S,
which when converted to a 10-minute averaging period results in a concentration of
23 ug/m® which exceeds the 13 ug/m? criteria. Similarly, the 24-hour TRS detection
limit provided by the laboratory was 11 pyg/m?® which when converted to a 10-minute
averaging period result in a concentration of 44 ug/m*® which exceeds the 13 ug/m?
criteria.

Starting July 17", 2023, the laboratory provided a new 24-hour detection limit for H.S
of 2.79 uyg/m*®* which when converted to a 10-minute averaging period results in a
concentration of 11.2 pg/m?® which is below the criteria of 13 pg/m3. Since the new
detection limit came into effect 45 of the 74 valid samples have been below detection.
This suggests that had the detection limit been lowered earlier the background
concentration would have likely been even lower.

Starting July 17", 2023, the laboratory provided a new 24-hour detection limit for TRS
of 5.6 pyg/m® which when converted to a 10-minute averaging period results in a
concentration of 23 pg/m?® which is still above the criteria of 13 pg/m?3. Since the new
detection limit came into effect 71 of the 74 valid samples have been below detection.
This suggests that had the TRS background values may be even lower. Considering
only the samples taken since the lowered detection limit predicted cumulative
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concentrations at the property boundary and all discrete receptors would be below the
24-hour TRS criteria.

Overall, the predicted landfill contribution of H.S and TRS to the cumulative
concentration at all discrete receptors and the property boundary are low. Predicted
concentration greater than the applicable criteria are being driven by elevated
background concentrations and elevated laboratory detection limits. Despite this, H2S
and TRS compounds can contribute to odour and as described in Section 11.2 odour
complaints do occur from time to time. The ambient monitoring data shows that a
majority of the time measured H>S and TRS concentrations are below detection and
elevated concentrations of H,S and TRS are rare but do occur which may contribute
to occurrences of off-site odour. WM should continue to manage emissions of landfill
gas by routine maintenance of the final cap and interim cover areas. Conditions
outside normal operations, such as leaks or fissures through the landfill cap, may result
in increased H>S and TRS impacts. Preventing these types of conditions and
mitigating them as quickly as possible when they may occur are key to minimizing
potential off-site odour impacts.

Overall, the predicted concentrations of H,S and TRS from landfill operations at all
discrete receptors and the property boundary are low. Therefore, impacts associated
with landfilling operations are expected to be low.

LFG and Combustion Byproducts Conclusion and
Recommendation

Dispersion modelling predicts compliance with all criteria at all discrete receptors as
well as the property boundary and beyond for benzene, vinyl chloride, 1,2-
dichloroethane, ammonia, SO,, NOy, D&F and 24-hour H.S. Predicted concentrations
of 10-minute H.S, 10-minute TRS, and 24-hour TRS are predicted to exceed at all
discrete receptors and the property boundary. Predicted contributions from landfilling
activities for all H,S and TRS averaging periods are low, accounting for less than 10%
of the cumulative concentration.

Predicted concentrations are dominated by elevated background values results from
elevated laboratory detection limits. H.S and TRS can contribute to off-site odour
impacts and although the ambient data shows that a majority of the time measured
H>S and TRS concentrations are below detection some elevated measurements did
occur. WM should continue to manage emissions of landfill gas by routine
maintenance of the final cap and interim cover areas. Conditions outside normal
operations, such as leaks or fissures through the landfill cap, may result in increased
H>S and TRS impacts. Preventing these types of conditions and mitigating them as
quickly as possible when they may occur are key to minimizing potential off-site odour
impacts.
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13

13.1

Dust

Dust or particulate matter emissions can become a nuisance by infiltrating residences
through open windows, soiling cars and house siding, affecting visibility, and, in the
case of the smaller particulate fractions, can cause health effects. Dust at landfills
consists primarily of relatively inert particulate matter from native and impacted soils.
The dust is emitted on an intermittent basis, largely during landfill operations and
construction activities, with significant emissions occurring during dry weather only.
There are typically three contaminants of interest related to the dust emissions from
landfills: total suspended particulate matter (TSP), inhalable particulate matter (PM+o),
and respirable particulate matter (PM25). The primary concerns associated with TSP
are reduced visibility and general nuisance, while inhalable PM1 and respirable PM2.s
particulate matter fractions may result in health effects.

TSP refers to particles less than 44 um in aerodynamic diameter (defined as a particle
that would have the same aerodynamic behavior in air as a sphere, with a specific
gravity of 1.0 and a diameter of 44 um). These particles are small enough to remain
suspended in the atmosphere over long periods of time due to their low settling
velocity. When present in large quantities, they can affect visibility and cause soiling
effects.

PM1o refers to particles that are less than 10 um in aerodynamic diameter. These
particles are referred to as the inhalable portion of particulate matter as they have the
ability to enter the lungs. When exposed to elevated levels of PM1o over a long period
of time, negative health effects can result.

PM.s refers to solid or liquid particles that are less than 2.5 um in aerodynamic
diameter. These particles are referred to as the respirable portion of particulate matter
as these very small particles can be inhaled into the lungs and are small enough to
reach the gas transfer sites in the lungs. When exposed to elevated levels of PM2s
over a long period of time, detrimental health effects can result.

Complaints History

A review of the TCEC complaints log was conducted in order to determine the current
level of dust impacts in the vicinity of the landfill. From 2009 to the end of 2024, a total
of ten dust related complaints were received. A summary of these complaints is shown
in Appendix 13A.

On occasion dust related complaints were received, however; none of the complaints
were related to fugitive dust or soiling. Complaints associated with fugitive dust or
soiling would be the result of airborne particulates migrating off site and depositing on
neighbouring properties. No such complaints were received. All dust related
complaints were associated with track out, which is the buildup of dirt or other materials
commonly in close proximity to the site entrance/roadways.
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All ten dust related complaints that have been received by TCEC are related to track
out and/or roadway debris in the form of Automobile Shredder Residue (ASR) material
and dirt. Six of the ten complaints occurred in 2021 when ASR material was used as
a daily cover material. Since then, WM has implemented a new ASR material
abatement plan to control ASR material track out. The following year in 2022 there
was one dust related complaint regarding track out. This suggests the abatement plan
has been successful in decreasing the ASR material track out.

When WM was notified of the complaints, the facility responded and applied the
necessary corrective action, which generally involved sending the sweeper to clean
the road surface. Complaints were infrequent, with 2021 being the year having the
highest number of complaints (6) otherwise no more than one complaint was received
per year. In general, these dust events are isolated incidents and overall dust related
complaints are low, with no complaints associated with fugitive dust impacts.

Best Management Practices Plan

Landfill operations can be a significant source of fugitive dust. In an effort to minimize
fugitive dust emissions from the site, WM has previously prepared and implemented a
dust BMPP, dated April 3, 2017, to minimize the off-site migration of fugitive dust. This
BMPP (Dust) outlines details on standard operating procedures, mitigation measures,
and training to control key operations typically associated with dust emissions. The
BMPP (Dust) was previously provided to the MECP for review and comment. Key
control measures outlined in the plan include:

e Watering of frequently disturbed or erodible surfaces;

e Watering of roadway surfaces;

e Sweeping of roadways;

e Posting and enforcing paved and unpaved road speed limits;

e Inspection and maintenance of internal and external roadways;
¢ Development and use of inclement weather areas;

e Ambient monitoring of TSP; and

e Training of relevant staff.

A copy of the BMPP is provided in Appendix 13B.

Dust Emission Sources

Vehicle traffic on interior haul routes, landfill heavy equipment operation, and wind
erosion from exposed areas and material storage piles have the potential to generate
fugitive dust, especially during extended periods of dry weather. These sources are
managed under the current BMPP and would typically not be included when modelling
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13.3.1

13.3.2

to assess compliance with Reg. 419/05 criteria. However, for the purposes of this study
all sources of fugitive dust were considered, including these activities.

Under normal operating conditions, TCEC has the potential to emit dust from several
sources, including:

¢ On-site vehicle traffic (on both paved and unpaved roads);
e |dling vehicles;
e Wind erosion of exposed areas;

e Material handling, including waste soils, daily cover material, and final cap
construction material;

e Bulldozing;

e Combustion sources;

e Landfill gas flares;

e Proposed RNG Facility flares and thermal oxidizers; and
e Emergency generators.

Each of these sources is discussed in the following sections.

On-Site Vehicle Traffic

A network of paved and unpaved roadways allows trucks to travel from the entrance
of the landfill site to the active face, waste soil pile, and other areas on-site. Particulate
matter emissions generated by the vehicles traveling along these unpaved and paved
surfaces include particulate matter emissions from tailpipes, brake wear, tire wear, and
re-entrainment of loose material on the road surfaces. Emissions of particulate matter
from these sources were included in this quantitative assessment.

The movement of on-site heavy equipment at the landfill active face was also included
in the assessment of on-site roadway sources.

The traffic generated due to ancillary operations and landfill maintenance operations
was not considered in the dust assessment because the traffic volumes are relatively
small; the generation of particulate matter would therefore be insignificant relative to
the generation of particulate matter from the traffic volumes traveling on the on-site
main haul routes.

Idling Vehicles

During landfill operation, there are some periods where trucks will be idling at specific
locations. During idling, there will be emissions from vehicle tailpipes, but no road dust
re-entrainment will occur. For the purposes of the study, it was conservatively
assumed that two landfill trucks will be idling at the weigh scale and two landfill trucks
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will be idling at the active face at all times during the operating hours of the landfill.
The particulate emissions from these idling trucks were considered in the assessment.

Wind Erosion of Exposed Areas

Wind erosion occurs when exposed areas are subjected to high wind speeds, typically
greater than 6 m/s. Wind erosion will cause both fine and sand size particles to become
airborne, but the fine particles are of greatest importance since they can travel much
further.

The wind erosion sources included all exposed areas that were not vegetated, such
as soil stockpiles and areas with daily and interim soil cover.

The exposed areas subject to wind erosion were assumed to be recently disturbed
areas of the waste soil stockpile, the landfill active face, and the final cap construction
face. Other areas, such as the landfill stages under final cover were assumed to be
vegetated and/or crusted over and therefore not subject to wind erosion.

Material Handling

Dust producing materials, such as waste soils, are handled during normal landfill
operations. Particulate matter emissions are generated during the following material
handling activities at the landfill:

e Material loading and unloading at waste soil and grey clay stockpiles; and

e Material unloading at the landfill active face and final cap construction face.
Emissions of particulate matter from these activities have been included in this
quantitative assessment.

Bulldozer Activity

As part of landfill operations dust producing materials, such as waste soils, are
smoothed and contoured by bulldozers and other heavy equipment. Particulate matter
emissions are generated during bulldozer activity at the following locations:

e Soil stockpile;
¢ Removal and replacement of daily cover at the landfill active face; and

e Construction of the final cap at the construction face.

Landfill Gas Flares

Collected LFG is combusted in fully enclosed flares. The collected gas is currently sent
to the two existing flares or is sent off-site for utilization in a local greenhouse
operation. There are two additional flares that have been approved for the facility but
have not yet been constructed, to which landfill gas can be sent in the future. The
proposed RNG Facility will add an additional two flares, for a total of six landfill gas
flares on-site. As the landfill expands, blowers and flares will be added to the system
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to draw the increasing amount of gas generated. At completion the system will have
six flares, four dedicated landfill flares, and two flares associated with RNG bypass.

The combustion of the landfill gas results in the emission of combustion by-products,
including particulate matter. Emissions of particulate matter from the LFG flares were
included in this quantitative assessment.

Proposed RNG Thermal Oxidizers

The proposed RNG Facility will add one pre-treatment thermal oxidizer and one main
thermal oxidizer. During RNG Facility operation the thermal oxidizers will combust
waste gas streams from the RNG Facility. The combustion of the landfill gas results in
the emission of combustion by-products, including particulate matter. Emissions of
particulate matter from the thermal oxidizers were included in this quantitative
assessment.

Emergency Generators

Four emergency generators will be used to provide back-up power for TCEC
operations. Three generators are currently in place to provide back-up power for the
landfill gas plant, the leachate pumps, and the maintenance office. A fourth is planned
to provide back-up power for the proposed RNG Facility. These emergency generators
use diesel fuel, and diesel combustion results in combustion by-products, including
particulate matter. Emissions of particulate matter from the diesel generators were
included in this quantitative assessment.

Emission Calculations

The emission rate development methodology for each source is presented in the
following sections. Additional details and sample calculations are provided in the
Appendices.

On-Site Vehicle Traffic

Dust emissions from vehicle movements are generated from three mechanisms, re-
entrained road particulate from vehicles travelling on the road, vehicle brake and tire
wear, and tailpipe particulate emissions as combustion by-products.

Estimates of the re-entrained road particulate matter emission rates from vehicle
movements were obtained using the U.S EPA AP-42 documents, Chapters 13.2.1 and
13.2.2. These documents provide a reasonable general estimate of emission rates in
dry conditions. Formulas for calculating particulate matter emission rates from traffic
on paved and unpaved roads were provided in these documents.

Estimates of tailpipe particulate emissions from on-road vehicles were obtained using
the US EPA’s Motor Vehicle Emission Simulator (MOVES), version MOVES3. MOVES
is a model that has been developed for the purpose of estimating vehicular emissions
using computer simulation techniques based on extensive previous testing of a wide
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range of vehicles. MOVES provides an aggregate emission factor that includes
emissions associated with vehicle break and tire wear. MOVES3 was used to generate
vehicle emission factors for the baseline year 2033.

Tailpipe emissions for landfill equipment were developed using MOVES3. These
emissions were generated using the MOVES nonroad option. This option is designed
specifically for calculating emissions of non-road sources and produces emission rates
in gram per hour based on the type of equipment and its rated horsepower. The
horsepower of all off-road equipment was based on equipment specified in the 2016
Environmental Screening Report.

Vehicle Traffic

On-site vehicle traffic volumes were calculated based on a traffic volume study by
HDR, scaled up to peak waste acceptance rates and distributed across the site based
on the 2016 Environmental Screening Report, as described previously in
Section 12.2.5.

Re-entrained Road Dust Emissions

To determine the roadway particulate emissions from re-entrained road particulate
matter, the required inputs include number of vehicles, average weight of vehicles,
roadway length, surface silt content (for unpaved roads), and road surface silt loading
(for paved roads).

The number of vehicles travelling each roadway during each period (AM, MD, PM)
was determined through the traffic data analysis as noted in Section 12.2.5. The
vehicle weight by type was unchanged from the 2016 Environmental Screening
Report. The average vehicle weight for each roadway segment during each period
was based on a weighted average of the vehicles travelling that roadway during that
period. Since the traffic composition in terms of vehicle type and vehicle frequency
changed during each period, the average vehicle weight also changed. Emissions
were calculated based on variable vehicle weight for each time period and roadway
segment. The surface silt content and silt loading were based on source testing as
outlined in Section 7. Where applicable, road segment specific silt content or silt
loadings were applied. In areas where sampling data was not available the average
sampled values were used. The values used in the assessment are summarized in
Appendix 13C.

In addition to these inputs, the AP-42 equations require the use of a “k” factor and
other constants, which adjusts the equation to represent the various particle sizes
(TSP, PM+o, and PMz5). The “k” factors and constants published in AP-42 Chapter
13.2.1 and 13.2.2 are representative of PM..5, PM1o, and PMsgas TSP. In Ontario, TSP
is defined as PMus; therefore, the AP-42 “k” factor for TSP (PM4s) was scaled
logarithmically from the published PM3, “k” factors to PM4s values of 4.79 and 7.32 for
paved and unpaved roads, respectively.
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Control factors were considered for emissions from the roadway sources based on
dust control programs in place at TCEC. For the 2016 Environmental Screening
Report, these controls were assumed to have a control efficiency of 90%. The same
control efficiency was adopted for the current assessment and are assumed to remain
constant over future years.

Tailpipe Emission Rates

The tailpipe emissions from on-site vehicles and landfill equipment were developed
using the US EPA’'s MOVES3 model, as described previously in Section 12.2.5.

Composite Emission Rates

A gram per second (g/s) emission rate was calculated for each hour of the day for
each roadway segment. This emission rate is based on the re-entrained road
particulate matter emission factor calculated using AP-42 combined with the tailpipe
emission factor developed using MOVES as well as the length of the roadway segment
and the number of vehicles travelling upon it. The emission rate calculations for each
roadway segment are presented in Appendix 13C. Roadways were modelled as line
volume sources, meaning that the roadway segments were broken up into a number
of volume sources. The emission rate calculations consider a single vehicle travelling
across the entire length of the roadway segment. The single-vehicle emission rate is
then multiplied by the number of vehicles travelling along the roadway over each hour
of the day to develop hourly emission rates based on all traffic.

Please refer to Appendix 13D for full details on the roadway emissions calculations
for on-site haul routes.

Idling Vehicles

Idling emissions were calculated based on MOVES, as outlined in Section 12.2.5.
Idling was simulated by entering a vehicle speed of 0 km/hr into the MOVES run.
MOVES provides a gram/hour emission factor during idling. For the purposes of the
dust assessment, two waste trucks were assumed to be idling at the weigh scale and
two waste trucks were assumed to be idling at the active face constantly during the
operating hours for the landfill.

Further details are provided in Appendix 13D.

Wind Erosion of Exposed Areas

Wind Erosion sources include the active face and material storage piles. Emission
factors from U.S. EPA AP-42, Chapter 13.2.5 Industrial Wind Erosion were used to
predict particulate matter emission rates from wind erosion. These emission factors
are dependent on wind speed; therefore, to accurately reflect the change in emissions
with changes in wind speed, hourly wind speeds from the local meteorological data
file (see Section 9.2) were used in combination with the emission factor to develop a
file of hourly emission rates for use in the dispersion modelling analysis. Erodible
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material was assumed to be overburden, and AP-42 Table 13.2.5-2 parameters for
overburden were used in the calculation of emission rates.

As a conservative approach, dry conditions were assumed for the entire modelling
period and no control was applied to the calculated wind erosion emissions from the
landfill.

Wind erosion emission calculations are provided in Appendix 13F.

Material Handling Sources

Estimates of the particulate matter emission rates from material handling during
landfilling operations were obtained using the US EPA’s AP-42 document, Chapter
13.2.4. This document provides a reasonable general estimate of emission rates in
dry conditions. Material handling occurs as part of TCEC landfill operations.

The required inputs into the AP-42 material handling equation are mean wind speed
and moisture content of the material handled. An hourly emission rates file was
generated using the hourly wind speed recorded in the local meteorological data file,
corresponding to the years of meteorological data modelled (see Section 9.2). This
hourly emission rate file calculates a separate emission rate for each hour in the
meteorological file. For landfill sources, a 12% moisture content was assumed for the
material handled, based on the mean moisture content for “cover” from AP-42.

In addition to these inputs, the AP-42 equation requires the use of a “k” factor which
adjusts the equation to represent the various particle sizes (TSP, PM1o, and PMz5s).
The maximum “k” factor published in AP-42 Chapter 13.2.4 is 0.74, which is
representative of PMs3o. In Ontario, TSP is defined as PMu4; therefore, the AP-42 “k”
factor for TSP (PMa4) was scaled up logarithmically to 0.8 from the published k-factor
of 0.74 which referred to PMsy.

Material handling was assumed to occur only during the landfill hours of operation
between 6 a.m. and 6 p.m. Handling of grey clay at the clay storage pile and final cap
construction face was assumed to operate between 7 a.m. and 5 p.m.

The AP-42 calculations provide an emission factor in terms of kilogram of emissions
per tonne of material handled. Hourly material handling rates for the landfill were based
on those used in the 2016 Environmental Screening Report. Handling quantities of
grey clay were determined based on the estimated daily tonnage over a 10-hour
operating period.

As a conservative approach, dry conditions were assumed for the entire modelling
period and no control was applied to the calculated material handling emissions from
the landfill.

Further details regarding the material handling emission calculations and excerpts of
the hourly emission rate files can be found in Appendix 13G. Emission calculations
for the quantity of handling material associated with final cap construction are provided
in Appendix 13M.
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Bulldozer Activity

Estimates of the particulate matter emission rates from bulldozer and other heavy
equipment activity at the active face and soil storage area were obtained using the
United States Environmental Protection Agency AP-42 document, Chapter 11.9.

The equation and constants from Table 11.9-2 were used for bulldozing overburden
material. The required inputs into the AP-42 equation are material moisture content
and material silt content of the material. As described in Section 3.2, material samples
were collected on site and sent for laboratory analysis. Silt content for daily cover
samples was used to determine silt content. Unfortunately, the laboratory was unable
to provide the moisture content for the daily cover sample. The moisture content from
the 2016 Environmental Screening Report of 12% for the soil storage area and 24%
for the active face were used. Moisture content of the grey clay material used for final
cap construction was based on the moisture content provided in the proctor analysis.

Further details can be found in Appendix 13H.

Landfill Gas Flares

Collected landfill gas is sent to the flares, where it is combusted. Combustion by-
products, including particulate matter, are emitted during flare operation. Emission
factors for landfill gas combustion are provided in the US EPA AP-42 guidance
document, Chapter 2.4 — Draft 2008. In this chapter, emission factors are presented
in kilograms of emission per million dry standard cubic metres of methane gas. The
flow rate of landfill gas and the percent composition of methane were based on design
capacity of each flare.

The flares are designed to operate at temperatures between 875 °C and 950 °C.
Flaring of the landfill gas typically converts about 98% of the methane to carbon
dioxide and consumes more than 99.9% of the trace organic compounds. The overall
destruction efficiency was capped at 98% for all contaminants as a conservative
approach.

Please refer to Appendix 13l for details on the emission calculations for the flares.

RNG Thermal Oxidizers

There are two thermal oxidizers associated with the RNG Facility, a pre-treatment
thermal oxidizer, (RNG_TO1) and the main thermal oxidizer, (RNG_TO2).

Thermal oxidizer parameters and emissions were based on the Emission Summary
and Dispersion Modelling, (ESDM) report submitted to the MECP in support of the
RNG Facility application dated May 8, 2023.

Emissions from the thermal oxidizer were based on inlet contaminant concentrations
provided by MRW Technologies Inc. (MRW), with gas flow scenarios for each thermal
oxidizer chosen to provide the most conservative estimate of emissions. For
RNG_TO1 the high carbon scenario with a flow rate of 690 scfm at 6% methane was
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selected. For RNG_TO2 the mid methane scenario with a flow rate of 4,900 scfm at
14% methane was used. Emissions of particulate matter from combustion of landfill
gas were based on the emission factor for a flares acting as a control device as
summarized in US EPA AP-42, Table 2.4-4.

Detailed emission calculations are provided in Appendix 13l.

Emergency Generators

Emissions of combustion byproducts from the emergency generator associated with
the landfill gas plant (GEN1) were estimated based on Cummins Power Generator
Specifications provided by Comcor Environmental.

Emissions of combustion byproducts from the emergency generator associated with
the leachate pumps (GENZ2) and the emergency generator associated with the
maintenance offices (GEN3) were estimated based on emission factors from U.S.
EPA’s AP-42 Document, Chapter 3.3 Gasoline and Diesel Industrial Engines.

Emissions of combustion byproducts from the emergency generator associated with
the proposed RNG Facility (GEN4) were estimated based on emission factors from
U.S. EPA’s AP-42 Document, Chapter 3.3 Gasoline and Diesel Industrial Engines, and
from U.S. EPA’s Tier 2 Non-Road Diesel Emission Standards.

Please refer to Appendix 121 for details on emergency generator emission
calculations.

Dispersion Modelling

Dispersion modelling was completed in accordance with the methodology outlined in
Section 9. For predicted concentrations of particulate species receptor STR1 was not
considered. STR1 represents the cemetery located southeast of the site, where
human activity is expected to be infrequent and short-term and therefore longer
averaging periods do not apply. Since criteria for particulate species have only 24-hour
and annual averaging periods, STR1 was not considered for the dust assessment.

In addition to the methodology described in Section 9, the effects of particle deposition
and dry depletion were considered in the dispersion model and are discussed in the
following section.

Deposition and Dry Depletion

Particulate matter plumes differ from gaseous plumes in that the particles can settle
out due to gravity. Heavier particles will tend to settle out quickly, reducing the
particulate concentration in the plume as it moves farther from the source. The
AERMOD model allows the user to account for this settling through the use of
deposition and plume depletion algorithms. The deposition results that are produced
by the model represent the deposition flux rate, in grams per square metre (g/m?).
With the deposition algorithm, the model does not reduce the plume size by the
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deposition flux rate; it merely predicts the amount of deposition that could occur from
the plume at any receptor point. In order to decrease the plume by the deposited
amount, the plume depletion algorithm must also be activated. For the purposes of
this assessment, only the effects of dry deposition and dry plume depletion were
considered.

In order to apply the deposition and depletion parameters, the modelling requires
additional inputs, namely particle size ranges, mass fractions within each particle size
category, and the density of the material. Surface samples from paved and unpaved
roadways as well as samples of overburden material from the TCEC site were
collected and used to determine particle size distributions for use in the modelling.
Further details regarding the particle size sampling are described in Section 7.

This methodology of using dry deposition and dry plume depletion for ground-based
fugitive emissions has been historically accepted by the MECP for the assessment of
particulate matter emissions from landfills and quarries as part of the EA processes,
including for the 2016 Environmental Screening Report.

Additional details regarding the deposition parameters used in the assessment are
provided in Appendix 13J.

Baseline Condition Results

Results for TSP, PM1o, and PM2s were compared against their applicable criteria as
outlined in Table 5-1. Modelling was competed for the 24-hour and annual averaging
periods. Predicted concentrations of TSP were assessed at both grid and discrete
receptor locations. Predicted concentrations of PM1o and PMzs were assessed at
discrete receptors only. Background concentrations were added to the predicted
concentrations in order to assess cumulative effects. The 90" percentile background
value was used for the 24-hour averaging periods, and the average background
concentration was used for annual averaging periods. Results are not shown for
receptor STR1 as all applicable averaging periods are greater than 1-hour.

Table 13-1 provides a summary of the predicted annual TSP concentrations.
Predicted concentrations for the annual averaging period are below the 60 pg/m?
criteria at all discrete receptors. The maximum predicted concentration, including
background contribution, at a discrete receptor was 39 ug/m?*® which occurred at R4.
Predicted concentrations are conservative, as they are based on maximum operating
activity paired with the worst-case dry meteorological conditions over 5-years. In
addition, the dispersion modelling does not account for precipitation, snow cover, or
vegetation interception of particulate matter, each of which can decrease the
concentration observed at the receptor.
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Table 13-1. Annual TSP Predicted Concentrations
Existing Conditions

Percentage of

Receptor ID Maximum. Mode:IIed Pgrc?ntage of Maximum IV_IodeII'ed Criteria with
Concentration Without Criteria Without Concentration with Background

Background(pg/m?) Background (%)  Background (ug/m*)® (%)

R1 2 4% 26 44%
R2 10 17% 34 56%
R3 7 11% 30 51%
R4 15 25% 39 64%
R5 5 9% 29 48%
R6 5 9% 29 49%
R7 4 6% 28 46%
RS 2 4% 26 44%
R9 5 8% 29 48%
R10 2 3% 26 43%
R11 2 3% 26 43%
R12 3 5% 27 45%
R13 4 6% 27 46%
R14 3 5% 27 45%
R15 2 4% 26 44%
R16 2 3% 26 43%
R17 2 4% 26 44%
R18 2 4% 26 43%
R19 2 4% 26 43%
R20 2 3% 26 43%
R21 2 3% 26 43%
R22 2 3% 26 43%
R23 2 3% 25 42%
R24 1 2% 25 42%
STR1 N/A N/A N/A N/A

Notes:

' Criteria = 60 yg/m?

2 Average Background Concentration = 23.9 ug/m?
Table 13-2 provides a summary of the predicted 24-hour TSP concentrations.
Predicted concentrations for the 24-hour averaging period exceeded the 120 pug/m?
criteria at discrete receptors R2, R3, R4, R5, R6, R7, R9, R10, R12, and R13. Since
exceedances were predicted at discrete receptors a frequency analysis was
conducted to determine the percentage of time that modelled TSP concentrations are
predicted to exceed the criteria.
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Table 13-2. 24-Hour TSP Predicted Concentration

. Percentage Maximum Percentage
Receptor Maximum Moc.ielled of Criteria Modelle(! of Criteria Frequency
ID Conc.entratlon - Concer.ltratlon with of
Without with Exceedance
Background(pg/m?) Bac(li/gr[?]und Background Bacligr[?]und (%)
2 (ugim?)2! e
R1 73 61% 119 99% -
R2 171 143% 217 181% 1.1%
R3 128 107% 174 145% 0.4%
R4 213 177% 259 215% 2.8%
R5 99 83% 145 121% 0.1%
R6 96 80% 142 118% 0.2%
R7 77 64% 123 103% 0.1%
R8 49 41% 95 79% -
R9 108 90% 154 129% 0.4%
R10 78 65% 124 103% 0.1%
R11 53 44% 99 82% -
R12 101 84% 147 122% 0.1%
R13 96 80% 142 119% 0.2%
R14 62 52% 108 90% -
R15 74 61% 120 100% -
R16 40 33% 86 72% -
R17 45 38% 91 76% -
R18 40 33% 86 71% -
R19 70 59% 116 97% -
R20 57 47% 103 85% -
R21 38 32% 84 70% -
R22 36 30% 82 68% -
R23 35 29% 81 67% -
R24 32 27% 78 65% -
STR1 N/A N/A N/A N/A N/A
Notes:

' Criteria = 120 ug/m?
2 90th Percentile Background Concentration = 46 ug/m?

The maximum predicted concentration at a sensitive receptor location with
background considered was 259 ug/m?® and occurred at R4. The maximum frequency
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of exceedance occurred at R4 with a frequency of 2.8%, or 49 events over the 5-years
of modelling. The frequency of exceedance at other discrete receptors were lower than
this maximum amount; of the receptors with exceedances, most were on the order of
a day or two per year. Although exceedances are predicted, the frequency of
exceedance is low. Predicted concentrations are conservative, as they are based on
maximum operating activity paired with the worst-case dry meteorological conditions
over 5-years. In addition, the dispersion modelling does not account for precipitation
or vegetation interception of particulate matter which can decrease the concentration
observed at the receptor.

TSP has a standard under Regulation 419/05. Under Reg. 419, facilities are required
to comply with MECP Standards and Guidelines at points at and beyond the property
line of the facility. The impacts presented in this EA should not be used for direct
comparison to the Reg. 419 limits, as there are key differences in the way the EA
assessment is conducted versus a Reg. 419 assessment, most notably the inclusion
of background concentrations. As shown in Table 13-2, concentrations without
background are all below the criteria with the exception of receptors R2, R3, and R4.

The EA assessment considers additional differences relating to the sources
considered and assumptions made. For instance, Reg. 419 excludes the contribution
from motor vehicles when comparing to the standards and does not include
consideration of cumulative effects. In addition, sources such as fugitive dust from on-
site haul routes and wind erosion are typically excluded from modelling under a Reg.
419 assessment, instead these sources are typically managed through a BMPP for
dust. For the landfill, the only identified sources of particulate that would be modelled
when assessing compliance with Reg. 419 requirements would be the landfill gas flare,
thermal oxidizers, generators and material handling. For the dust assessment, these
sources were not significant contributors to off-site concentrations; therefore, the
landfill is considered to be capable of achieving Reg. 419 compliance. This is
supported by the most recent ESDM report dated May 8", 2023.

Table 13-3 is a summary of the predicted 24-hour PM4o concentrations. Predicted
concentrations for the 24-hour averaging period exceeded the 50 pg/m? criteria at
discrete receptors R2, R3, R4, R5, R6, R9, R12 and R13. Since exceedances were
predicted at discrete receptors a frequency analysis was conducted to determine the
percentage of time that modelled PM4o concentrations are expected to exceed the
criteria.
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Table 13-3. 24-Hour PMo Predicted Concentrations

Existing Conditions

Maximum Modelleg | Percentageof  LEELR L age of
Receptor ID aé:)r:g:anntr:tisne \?Vﬁtt?;lui Conc?e:trztion g:;t:g:‘iaa\?v?tr? E:g::::gczf
Without Background Background with Baclf’ground (%)
(ug/m?) (%)t Background A
(Hg/m?)i2
R1 29 57% 48 96% -
R2 66 132% 85 171% 0.8%
R3 47 94% 66 132% 0.3%
R4 83 167% 103 205% 2.2%
R5 35 71% 55 109% 0.1%
R6 35 71% 55 109% 0.1%
R7 30 60% 49 99% -
R8 21 42% 40 80% -
R9 40 80% 59 118% 0.3%
R10 29 58% 48 97% -
R11 20 39% 39 78% -
R12 38 76% 57 114% 0.1%
R13 36 72% 55 110% 0.1%
R14 23 46% 42 85% -
R15 26 53% 46 92% -
R16 17 34% 36 73% -
R17 19 38% 38 77% -
R18 16 32% 35 70% -
R19 27 55% 47 93% -
R20 22 44% 41 83% -
R21 15 30% 34 68% -
R22 14 28% 33 66% -
R23 13 25% 32 64% -
R24 11 23% 31 61% -
STR1 N/A N/A N/A N/A n/a

Notes:

' Criteria = 50 yg/m?

2 90th Percentile Background Concentration = 29 ug/m?
The maximum predicted concentration at a sensitive receptor location for the current
scenario including background was 103 ug/m?® and occurred at R4. The maximum
frequency of exceedance occurred at R4 with a frequency of 2.2%, or 40 events over
the 5-years of modelling. Although exceedances are predicted, the frequency of
exceedance is low.
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Predicted concentrations are conservative, as they are based on maximum operating
activity paired with the worst-case dry meteorological conditions over 5-years. In
addition, the dispersion modelling does not account for precipitation or vegetation
interception of particulate matter which can decrease the concentration observed at
the receptor.

Table 13-4 is a summary of the predicted 24-hour PM2s concentrations. Predicted
concentrations of PM; s for the 24-hour averaging period exceed the 27 ug/m®* CAAQs
objective at discrete receptor R4. The CAAQs criteria specifies that the predicted
concentration should be based on the 3-year average of the 98" percentile of the daily
24-hour average concentration, this was applied to the dispersion modelling results.
Modelling results adjusted for the 3-year average of the 98" percentile of the daily 24-
hour average period predicts exceedances at R4 only with a maximum predicted
concentration of 29 ug/m?® with a frequency of 0.3%, or 5 events over the 5-years of
modelling.

Although exceedances are predicted, the frequency of exceedance is low. Predicted
concentrations are conservative, as they are based on maximum operating activity
paired with the worst-case dry meteorological conditions over 5-years. In addition, the
dispersion modelling does not account for precipitation or vegetation interception of
particulate matter which can decrease the concentration observed at the receptor. It
should be noted that exceedances are only predicted with background concentrations
considered, and predicted concentrations at all receptors are below the criteria without
background. Therefore, results shown provide a conservative estimate of potential
landfill related impacts.

Table 13-4. 24-Hour PM_ ;s Predicted Concentrations

Existing Conditions

3-year Average

3-year Average of the Percentage of of the 98t
Receptor ID 98t Percentile Cri 9 Percentile Percentage of
riteria e S Frequency of
Modelled Without Modelled Criteria with Exceedance
Concentration Backaround Concentration Background (%)
Without Background (o}:’)m with (%)M .
(Mg/m?) . Background
(ug/m?)®
R1 3 12% 15 57% --
R2 13 48% 25 93% --
R3 9 35% 22 80% -
R4 17 64% 29 109% 0.5%
R5 7 26% 19 1% -
R6 8 30% 20 75% -
R7 7 24% 19 69% --
R8 4 13% 16 58% -
R9 5 18% 17 63% --
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Existing Conditions

3-year Average

3-year Average of the Percentage of of the 98t
Receptor ID 98th Percentile Cri 9 Percentile Percentage of
riteria PR rya ST Frequency of
Modelled Without Modelled Criteria with Exceedance
Concentration Backaround Concentration Background (%)
Without Background (o}")m with (%) g
. Background
(Hg/m®)?]
R10 3 10% 15 55% --
R11 3 10% 15 55% --
R12 5 17% 17 62% --
R13 4 14% 16 59% --
R14 3 13% 16 58% --
R15 4 13% 16 58% --
R16 3 12% 15 57% --
R17 4 15% 16 60% --
R18 4 13% 16 58% --
R19 3 11% 15 56% --
R20 3 10% 15 56% --
R21 3 11% 15 56% --
R22 3 10% 15 55% --
R23 3 10% 15 55% --
R24 2 8% 14 53% --
STR1 N/A N/A N/A N/A n/a
Notes:

' Criteria = 27 ug/m?

2 90th Percentile Background Concentration = 12 ug/m?
Table 13-5 is a summary of the predicted annual PM.s concentrations. It should be
noted that the CAAQs criteria specifies that the predicted concentration should be
based on the 3-year average of the annual average of the daily 24-hour average
concentration, which was applied to the predicted concentrations. The predicted
concentrations for PM2 s are below the 8.8 ug/m? criteria at all discrete receptors. The
maximum predicted concentration occurs at R4 with a predicted concentration of 8.6
pug/m? or 98% of the criteria.
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Table 13-5. Annual PM2sPredicted Concentrations

Existing Conditions

Percentage of

Receptor ID Maximum_Mode:IIed Pgrcgntage of Maximum IV_IodeII_ed Criteria with
Concentration Without Criteria Wlthoout Concentration with Background

Background (pg/m?) Background (%) Background (ug/m?)? (%)l

R1 0.3 4% 7.2 82%
R2 1.1 13% 8.0 91%
R3 0.7 8% 7.6 87%
R4 1.7 19% 8.6 98%
R5 0.6 7% 7.5 85%
R6 0.6 7% 7.5 85%
R7 0.5 5% 74 84%
R8 0.3 4% 7.2 82%
R9 04 5% 7.3 83%
RR10 0.2 2% 7.0 80%
R11 0.2 2% 7.1 80%
R12 0.3 3% 7.2 81%
R13 0.3 3% 7.2 82%
R14 0.3 3% 7.2 81%
R15 0.2 2% 7.1 81%
R16 0.3 3% 7.2 81%
R17 04 4% 7.2 82%
R18 0.3 3% 7.2 82%
R19 0.3 3% 7.2 81%
R20 0.3 3% 7.2 81%
R21 0.2 3% 7.1 81%
R22 0.2 3% 7.1 81%
R23 0.2 2% 7.1 81%
R24 0.2 2% 7.1 80%
STR1 N/A N/A N/A N/A

Notes:

' Criteria = 8.8 ug/m?
2 Average Background Concentration = 7 ug/m?

Concentration isopleths for TSP, PM+o, and PM_s are provided in Appendix 13K for
all applicable averaging periods.

13.6.1  Monitoring and Modelling Comparison

As discussed in Section 6, throughout the 2023 ambient monitoring campaign for
particulate matter there were occasionally exceedances of the particulate matter
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criteria recorded at the three onsite ambient monitoring stations. Given the recorded
exceedances, a comparison between the monitored values and predicted
concentrations from the dispersion modelling was completed in order to ensure the
dispersion modelling provided a reasonable representation of dust emissions from
TCEC operations.

For the comparison a separate dispersion model was developed considering only
three (3) receptors representing the Northeast, Southeast, and West monitoring
stations. Other than the change in receptors, the dispersion model used all the same
modelling inputs as the off-property model. For the monitored and modelled analysis,
the frequency of exceedances were calculated and compared. For total particulate
matter monitoring data from 2017 — 2023 was considered. For PM1, and PM. s, data
from 2023 was considered in the assessment, as this was the only year of monitoring
data available. A summary of the monitored and modelled exceedance analysis is
provided in Appendix 13L.

As shown in Tables 13L-1 the maximum monitored TSP exceedance frequency was
15.5% which occurred in 2018. In all other years the frequency of exceedance is
significantly lower, with frequencies in more recent years decreasing to 1.8% in 2021,
6.6% in 2022, and most recently 5.8% in 2023. The 7-year average from 2017 — 2023
was 6.9%, excluding 2018 the average drops to 5.5%. As shown in Table 13L-4,
dispersion modelling predicted a maximum exceedance frequency was 18.9% in a
single year with the average over the 5-year modelling period being 16.8%. Comparing
these monitored and modelled results, the frequency of exceedance is significantly
higher in the modelling data than the monitored data. Therefore, based on this
comparison, the dispersion model provides a reasonable and highly conservative
estimate of particulate matter impacts.

Recall, no historical monitoring data for PM+, or PM.s was available as the ambient
monitoring program was not expanded to include these size fractions until 2023.
Tables 13L-2 and 13L-3 in Appendix 13L provide a summary of the 2023 measured
exceedances. As shown in Tables 13L-2 the monitored PM1o exceedance frequency
was 7.6%. As shown in Table 13L-4, dispersion modelling predicted a maximum
exceedance frequency was 15.6% in a single year with the average over the 5-year
modelling period being 13.6%. Comparing the monitored and modelled results the
frequency of exceedance predicted using dispersion modelling is significantly higher
compared to the monitoring result.

As shown in Tables 13L-3 the monitored PM2 s exceedance frequency was 4.4%. As
shown in Table 13L-4, dispersion modelling predicted a maximum exceedance
frequency was 6.6% in a single year with the average over the 5-year modelling period
being 5.3%.

Comparing these monitored and modelled results the frequency of exceedance is
reasonably similar with the modelling results predicting slightly higher frequencies of
exceedance. Both PMig and PM:s modelling results predicted frequencies of
exceedance higher than the 2023 monitoring. This suggests that dispersion modelling
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is overpredicting PM1i and PMzs impacts. Some of the discrepancies between
monitored and modelled results is likely due to the fact that the existing conditions
scenario for modelling is not the same as operations currently on site. Recall that the
existing conditions modelling scenario was assessed assuming all permitted activities
are operation on site in the last year before closure of the currently approved landfill
footprint, (2033).

In this scenario the haul routes, working face, and supporting activities take place in
different areas of the site compared to 2023 operations. In addition, no precipitation or
snow cover was considered in the dispersion modelling. Modelling considered the
maximum operating scenario occurring every day for the entire modelling period.

Keeping these differences in mind, the monitored values for TSP, PM1o, PM25 are all
lower than the modelled results at the monitoring station. Therefore, based on this
comparison, the dispersion model provides a conservative estimate of particulate
matter impacts.

Dust Conclusion and Recommendation

Predicted concentrations for annual TSP and annual PMzs are expected to comply at
all discrete receptors. Although predicted concentrations of TSP are above the
applicable criteria at discrete receptors, the frequency of exceedance remains low.
The model also considers several sources that are not required to be modelled for
facility level compliance studies which add conservatism to the results. Even with these
conservatisms, 24-hour TSP was only predicted to exceed at 10 discrete receptors
with a maximum frequency of 2.8%. Exceedances of 24-hour PM1o and PM2s were
predicted at an even lower frequency of 2.2% and 0.3% respectively.

It is important to note that, for PM.s, exceedances at discrete receptor locations are
predicted only when the background contribution is applied; the modelled
concentrations from the landfill operations are below the relevant criteria when
considered on their own.

In addition, the maximum predicted concentrations and frequencies for all particulate
species are based on a conservative model, which assumes reasonable worst-case
operations and dry conditions occurring in worst-case locations every day for the 5-
year modelled period, which is not possible. These conservatisms include, but are not
limited to, the following:

e Sources that move throughout the site have been positioned in a single worst-case
location, closest to the property line and the nearest receptor;

e All operations were assumed to occur at their reasonable worst-case levels every
day;

e When calculating emissions, conservative assumptions were made; and

e The assessment did not consider the effects of precipitation and snow cover, which
would serve to reduce particulate emissions.
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Overall, because of the conservatisms included in the assessment, the modelling likely
over-predicts the impacts from the landfill and impacts from landfill operations are
expected to be low. In an effort to address the potential for dust related impacts a
review of the existing dust best management practices plan will be completed as part
of the preferred alternative assessment. The proper development and implementation
of the BMPP (dust) can help reduce the potential for impacts.

Conclusions

The Existing Conditions Report establishes a baseline for four studies areas:
1. Blowing Litter;

2. Odour;

3. Landfill Gas and Combustion Byproducts; and

4. Dust

The Existing Conditions Report shows blowing litter impacts are being effectively
managed through the Blowing Litter BMPP. With the blowing litter BMPP in place WM
is able to minimize off-site impacts such that existing impacts to residences are low.

Odour concentrations greater than the 1 OU/m? detection guideline are predicted at
frequencies greater than 0.5% at several discrete receptor locations. No discrete
receptors are predicted to exceed the 3 OU/m? recognition guideline more than 0.5%
of the time and no exceedances of the 5 OU/m? nuisance guideline are predicted.
Based on the predicted odour concentrations there is potential that landfill-related
odours will be detectable and occasionally recognizable at discrete receptors from
time to time. WM should continue to manage emissions of landfill gas by routine
maintenance of the final cap and interim cover areas and the gas and leachate
collection systems in order to minimize odour emissions.

Predicted concentrations of benzene, vinyl chloride, 1,2-dichloroethane, ammonia,
SO, NOy, and D&F are below their applicable criteria at all off-site locations with
background included. Predicted concentrations of H.S and TRS exceed their
applicable criteria with background included. However, H>S and TRS concentrations
are dominated by elevated background concentrations and contributions from the
landfill are low. WM should continue to manage emissions of landfill gas by routine
maintenance of the final cap and interim cover areas and the gas and leachate
collection systems in order to minimize the potential for off-site impact.

Although the dust study predicted some exceedances of applicable criteria in all
instances the frequency is low with a maximum of 2.8% for 24-hour TSP. The dust
model considers many conservatisms and the modelling likely over-predicts the
impacts from the landfill and impacts from landfill operations are expected to be
minimum.
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The results of these studies represent the existing conditions on site for the closure
year 2033 and form the baseline which will be used for comparison with the preferred
alternative in future studies. The existing conditions predict impacts from existing
landfill operations are expected to be low and emissions from the site are being
managed effectively.
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Statement of Limitations

This report entitled Air Quality Existing Conditions Report - was prepared by RWDI AIR
Inc. (“RWDI”) for WM Canada (“Client”). The findings and conclusions presented in this
report have been prepared for the Client and are specific to the Project described
herein (“Project”). The conclusions contained in this report are based on the
information available to RWDI when this report was prepared. Because the contents
of this report may not reflect the final assumptions and information for the Project or
subsequent changes made after the date of this report, RWDI recommends that it be
retained by Clientduring the final stages of the Projectto verify that the results
provided in this report have been correctly interpreted in the final design of the Project.

The conclusions contained in this report have also been made for the specific
purpose(s) set out herein. Should the Client or any other third party utilize the report
and/or implement the conclusions contained therein for any other purpose or project
without the involvement of RWDI, the Client or such third party assumes any and all
risk of any and all consequences arising from such use and RWDI accepts no
responsibility for any liability, loss, or damage of any kind suffered by Client or any
other third party arising therefrom.

Finally, it is imperative that the Client and/or any party relying on the conclusions in
this report carefully review the stated assumptions contained herein to understand the
different factors which may impact the conclusions provided.
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