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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“AECOM”) for the benefit of the Client
(“Client”) in accordance with the agreement between AECOM and Client, including the scope of work detailed therein
(the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

A is subject to the scope, schedule, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”);

represents AECOM'’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports;
may be based on information provided to AECOM which has not been independently verified,;

has not been updated since the date of issuance of the Report and its accuracy is limited to the time
period and circumstances in which it was collected, processed, made or issued;

>

> >

must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and

> > >

in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and
on the assumption that such conditions are uniform and not variable either geographically or over time.

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has
no obligation to update such information. AECOM accepts no responsibility for any events or circumstances that may
have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or
geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information
has been prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes
no other representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to
the Report, the Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction
costs or construction schedule provided by AECOM represent AECOM’s professional judgement in light of its
experience and the knowledge and information available to it at the time of preparation. Since AECOM has no control
over market or economic conditions, prices for construction labour, equipment or materials or bidding procedures,
AECOM, its directors, officers and employees are not able to, nor do they, make any representations, warranties or
guarantees whatsoever, whether express or implied, with respect to such estimates or opinions, or their variance
from actual construction costs or schedules, and accept no responsibility for any loss or damage arising therefrom or
in any way related thereto. Persons relying on such estimates or opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by
governmental reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information
may be used and relied upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain
access to the Report or the Information for any injury, loss or damage suffered by such parties arising from their use
of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of the
Report”), except to the extent those parties have obtained the prior written consent of AECOM to use and rely upon
the Report and the Information. Any injury, loss or damages arising from improper use of the Report shall be borne by
the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report
is subject to the terms hereof.

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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Executive Summary

ES 1. Project Background and Study Purpose

In 2020, Metrolinx completed the Dundas Bus Rapid Transit Initial Business Case,
which recommends a preferred Bus Rapid Transit alignment, and supportive service
concept along Dundas Street between Kipling Station, in the City of Toronto, through
the City of Mississauga and Halton Region, to Highway 6 in the City of Hamilton.
AECOM Canada Limited (AECOM) was retained by Metrolinx and the City of
Mississauga to evaluate the proposed 48-kilometre transit corridor. The evaluation
involves the completion of the Preliminary Design, Preliminary Design Business Case
and Transit Project Assessment Process.

A Transit Project Assessment Process is a focused environmental impact assessment
process created specifically for transit projects. The process involves a pre-planning
phase followed by a regulated (up to 120 days) consultation and documentation period.
These phases include consultation, assessment of impacts, development of measures
to mitigate negative impacts, and documentation. Consultation occurs with the public,
stakeholders and Indigenous Nations throughout the process. Following these phases,
there is a 30-day public review period where the public has the opportunity to review the
Environmental Project Report (EPR) and provide additional comments, followed by a
35-day Minister’s review period.

The preliminary design phase will build upon the pre-planning completed as part of the
Transit Project Assessment Process. In this phase, the project team will utilize the
environmental impact assessment from the Transit Project Assessment Process to
refine the Bus Rapid Transit design to a 30% design level. The Preliminary Design
Business Case analyzes the Dundas Bus Rapid Transit corridor against strategic
objectives, financial and economic impacts and operations considerations. The
Preliminary Design Business Case will compare the corridor against a business-as-
usual scenario (i.e., without the project).

In 2018, the Dundas Connects Master Plan (Dundas Connects) was completed by the
City of Mississauga. It guides future development and intensification along the Dundas
Street Corridor in the City of Mississauga. Bus Rapid Transit, cycling infrastructure, and
an enhanced public realm for pedestrians were among the recommendations in the
Plan. Dundas Connects is being implemented through various studies and initiatives,
including this Transit Project Assessment Process.
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The Dundas Bus Rapid Transit Mississauga East Project (the Project) includes the
planning and design of a 7-kilometre Bus Rapid Transit corridor from Confederation
Parkway to the City of Toronto boundary at Etobicoke Creek, within the City of
Mississauga. This Air Quality Impact Assessment Report (the Report) has been
prepared to support the Dundas Bus Rapid Transit — Mississauga East Transit Project
Assessment Process.

The purpose of this Report is to describe the detailed approach for documenting the air
guality baseline existing conditions, impact assessment, mitigation measures and
monitoring activities associated with the Project.

The proposed scope of work involves five (5) main tasks, which include:

1. Background information review;

2. Existing conditions assessment;

3. Assessment of impacts from the Project;
4

Development of mitigation measures and monitoring activities to minimize
impacts; and

5. Preparation of an Air Quality Impact Assessment Report.

Refer to Section 1 for more information related to Project background and Study
purpose.

ES 2. Methodology

The methodology of the Air Quality Impact Assessment is divided into nine sections,
each providing relevant detail on the approach, assumptions, modelling software,
regulations and guidance documents referenced, sourced of data, and criteria of
assessment. These nine sections are as follows:

Background Review,

Study Area and Representative Receptors,
Assessment of Contaminants,

Relevant Air Quality Guidelines,

Existing Ambient Air Quality Methodology,

o a0 M w DnhkF

Meteorological Conditions Assessment Methodology,
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7. Emission Inventory Assessment Methodology (both for operational emissions
and construction emissions),

8. Dispersion Modelling Assessment Methodology, and
9. Assumptions.

A detailed methodology description is provided in Section 2.
ES 3. Existing Conditions

The Study Area for this assessment includes the Project Area marked for development
(Figure A1, Appendix A), including all lands scheduled for construction activities and
new or expanded stations with a 500-metre extension surrounding all potential on-
ground sources of air emissions (Figure A2, Appendix A). Representative receptors
were selected within these individual 500-metre boundaries surrounding the Project
Area. Representative receptors were identified as either sensitive or critical (Figure A3,
Appendix A). Sensitive receptors include residential homes and critical receptors
include locations where vulnerable populations spend eight or more hours per day (e.g.
hospitals, schools, child-care centres, long-term care homes, etc.).

Criteria air contaminants (CACs) and greenhouse gases (GHGs) were selected for
assessment based on recommendations from the internal Metrolinx Draft Environmental
Guide: Recommended Approach for Assessing and Mitigating Air Quality Impacts and
Greenhouse Gas Emissions of Metrolinx Public Transit Projects (“Metrolinx Air Quality
Guideline” issued in draft, November, 2019), and the Ministry of Transportation (MTO)
Environmental Guide for Assessing and Mitigating the Air Quality Impacts and
Greenhouse Gas Emissions of Provincial Transportation Projects (2020). Relevant
criteria for assessment were obtained from the Ontario Ambient Air Quality Criteria
(AAQC, 2020) and the Canadian Ambient Air Quality Standards (CAAQS, 2020).

The meteorological data was obtained from the Toronto Pearson Airport over a 5-year
period (2016-2020). The wind rose for this time period is presented in Section 3 and
shows the predominant wind direction is from the northwest, the west and southeast. It
also shows a low-windspeed predominance from the southeast.

Background air quality levels are predominately below the respective Provincial and
Federal ambient air quality criteria and standards; however, some measured
concentrations show a significant exceedance for benzo(a)pyrene, as well as a lesser
exceedance for benzene and nitrogen dioxide. In addition, nitrogen dioxide, benzene,
and benzo(a)pyrene ambient concentrations are at 105% (NO2 1-hour averaging
period), 108% (benzene annual averaging period), 242% (benzo(a)pyrene 24-hour
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averaging period) and 675% (benzo(a)pyrene annual averaging period) of their
respective current federal and provincial standards.

Additional information on the existing conditions is provided in Section 3.
ES 4. Potential Impacts, Mitigation Measures and Monitoring Activities

Table E-1 summarizes potential impacts, mitigation measures and monitoring activities
during the construction phase of the Project, and Table E-2 summarizes potential
impacts, mitigation measures and monitoring activities during the operations phase of
the Project.
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Table E-1: Potential Impacts, Mitigation Measures and Monitoring Activities During Construction

Potential Impacts
Compared to

Environmental

Future No-Build Mitigation Measures(s) Monitoring Activities
Component .
and Existing
Conditions
_ _ A Prior to commencement of construction, 1 Develop and implement
Construction |Construction develop and implement a detailed Weekly Air Quality
Conditions: related air pollution Construction Air Quality Management Monitoring Plans that
may pose risks to Plan. The Air Quality Management Plan document how air quality
human health and will: _ _ monitoring has been
wellbeing o Demonstrate compliance with the conducted and
specific air quality criteria and limits compliance assessed to
in the Metrolinx Environmental effectively prevent
Guide for Air Quality and unacceptable rates of air
Assessment (2019). _ with the following
o Define the Project’s air quality guidelines:

impact zone and identify all
sensitive receptors within this area.
0 Assess the baseline air quality by
continuous measurement of local
ambient concentrations of PM25
and PMjo over a minimum period of
one week, where large local
sources of p_ollutlon, such as construction
highways, directly affect the zone of .
influence of the Project. related fractions of
PM2s and PMag -

0 The construction
related air
contaminants of
primary concern
are in the form of
particulate matter,
with the principal
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Potential Impacts
Compared to

Environmental

Future No-Build Mitigation Measures(s) Monitoring Activities
Component .
and Existing
Conditions
o Estimate and document the particulate matter
predictable worst-case air quality of less than 2.5
impacts of the Project on sensitive and 10 micron in
receptors within the air quality diameter,
impact zone, develop appropriate respectively. Other
mitigation measures, demonstrate contaminants of
their effectiveness, and commit to concern include
their timely implementation. crystalline silica
0 Monitor continuously any and oxides of
contaminant, in addition to PM2s nitrogen. The list of
and PMio, which is predicted to contaminants will
exceed its relevant air quality be expanded with
exposure criterion during any phase any and all air
of the Project and at any receptor. pollutants that may
0 Include explicit commitment to the be produced as a
implementation of all applicable result of the work.
best praCticeS identified in the o The criteria for
Environment Canada document, PM2.5, PM10 and
Best Practices for the Reduction of Crysta”ine silica are
Air Emissions from Construction provided in
and Demolition Activities (2005). Metrolinx’s
A Develop a Communications Protocol and a Environmental
Complaints Protocol to respond to issues that Guide for Air
develop during construction. Quality and
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Potential Impacts
Compared to
Future No-Build Mitigation Measures(s) Monitoring Activities
and Existing
Conditions

Environmental

Component

Greenhouse Gas
Emissions
Assessment
(2019). The
applicable criteria
for all other air
contaminants of
concern are to be
found in the
various schedules
of Ontario
Regulation 419/05.

A Siting of the monitors should
generally follow the guidelines
provided in the Ministry of the
Environment, Conservation
and Parks (MECP) Operations
Manual for Air Quality
Monitoring in Ontario (2018).

A On-site construction vehicle activity shall be A The following monitoring

Construction |Increased NO, managed to control emissions of odorous activities should be considered
Conditions: CO, SO, contaminants and diesel exhaust, including in the development of the Air
particulate, and benzene and benzo(a)pyrene emissions from Quality Management Plan:

VOC impact levels exhaust, including benzene and
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Potential Impacts
Compared to
Future No-Build
and Existing
Conditions

Environmental
Component

Mitigation Measures(s)

Monitoring Activities

necessary for equipment operation).

Use of electricity from the grid over diesel
generators wherever possible.
Retrofitting of combustion engines with
specific exhaust emission control measures
such as patrticulate traps.

If applicable, follow guidelines on hot mix
asphalt outlined in the Ontario Hot Mix
Producers Association’s Environmental
Practices Guide: Ontario Hot Mix Asphalt
Plants, Fifth Edition (Ontario Hot Mix

Increased at nearby receptors| benzo(a)pyrene emissions from exhaust. An - Baseline conditions should
Traffic from vehicular Air Quality Management Plan will be be established prior to
Congestion emissions. de_\_/eloped to ensure consistent attention to construction for longer than
mitigation of dust and particulates, including one week to capture

and _ Increased silica, from the construction site. The following representative
Construction ol mitigation measures should be considered in concentrations under varying
Vehicular pfn“_“a_‘ arllte the Air Quality Management Plan: meteorological conditions.
Emissions ° llsz!o So’l . - All equipment complies with Canadian On-site meteorological

. including dust, engine emissions standards. monitoring in conjunction
Fugitive from construction | Aj'equipment visually inspected prior to use with real-time particulate
Particulate activities. and properly maintained. monitoring representative of
Emissions - Implement a no idling policy on site (unless receptor impacts.

Place monitors both upwind
and downwind of
construction activities, where
possible.

Application of threshold
“Action Level” triggers for
implementation of specific
and increasing intensity
mitigation activities linked to
specific construction
activities.
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Potential Impacts
Compared to
Future No-Build
and Existing
Conditions

Environmental
Component

Mitigation Measures(s)

Producers Association, 2015).

A Applicable mitigation measures from

Environment Canada’s Best Practices for the
Reduction of Air Emissions from Construction
and Demolition Activities (Cheminfo Services
Inc., 2005) and the Ministry of Environment,
Conservation and Parks’ Technical Bulletin
Management Approaches for Industrial
Fugitive Dust Sources, shall be followed. Both
documents are provided within Appendix K.
The following mitigation measures should be
considered in the Air Quality Management
Plan:

- Complete earthwork grading within 10 days
of ceased active construction.

- Temporary seeding or mulching of bare soil
and storage piles.

- Compression or clodding of soil surfaces and
storage piles to reduce erosion.

- Confine storage pile activity to downwind
side of piles.

- Reduction of activities during high wind
conditions.

Monitoring Activities

- Reporting detailed results of
ongoing monitoring and
mitigation activities.

- Monitoring at locations
where there are persistent
complaints, as required.

A In addition, relevant
construction monitoring
activities from the following
recommended guidelines will
be implemented during
construction:

- Best Practices for the
Reduction of Air Emissions
from Construction and
Demolition Activities
(Cheminfo Services Inc.,
2005); and,

- Operations Manual for Air
Quality Monitoring in Ontario
(Ministry of the Environment,
Conservation and Parks,
2018).
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Potential Impacts
Compared to
Future No-Build Mitigation Measures(s) Monitoring Activities
and Existing
Conditions

Environmental

Component

- Full or partial enclosure of demolition
activities.

- Wind screens or barriers where possible or
necessary.

- Scheduling certain construction activities
(i.e., site preparation and earth works
activities, demolition activities, unpaved
surfaces with heavy equipment travel, and
uncovered soil storage piles) to periods of
time when exposure to dust is expected to be
limited (e.g., avoid scheduling activities
during dry, windy weather conditions).

- Landscaping materials ordered close to time
of use to reduce on-site storage.

- Application of soil stabilizers or dust control
polymers where feasible.

- Daily removal of accumulated mud, dirt and
debris deposits on-site, and regular truck
washing.

- Paved and unpaved roadway cleaning,
watering or application of a non-chloride dust
suppressant.

- Minimize drop height of materials on-site.
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Potential Impacts
Compared to
Future No-Build
and Existing
Conditions

Environmental
Component

Mitigation Measures(s)

- Covering surface area of hauled bulk
material.

- Methods and equipment for cleanup of
accidental spill of dusty materials.

- Limit travel speeds on-site to a maximum of
16-24 kilometres per hour.

A If disruption of contaminated soils is
anticipated at any time, ensure that
contaminants are not released.

A Develop a communications protocol which
includes timely resolution of complaints.

Monitoring Activities
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Table E-2: Potential Impacts, Mitigation Measures and Monitoring Activities
During Operations

Potential Impacts
Compared to

Environmental

Future No-Build Mitigation Measures(s) Monitoring Activities
Component e
and Existing
Conditions
Operating Increased NO;, CO, |Continued promotion of No other specific
Conditions: SO,, particulate, and|increased electric vehicle monitoring
VOC impact levels |purchase and infrastructure implementation
Increased at nearby receptors. |within Ontario. recommended at this
Traffic :
. _ . time.
Vehicular Implementation of vegetation
Emissions within the Project Study Area
to decrease ground level
dispersion of particulates.

ES 5. Future Commitments

The assessment of potential air quality impacts was completed based on the draft
10% design of the planned Bus Rapid Transit corridor. As changes to the inputs used
in this assessment may occur during detailed design, it is recommended that during
detailed design, the air quality analyses be assessed for any changes to the inputs
that were used in the analyses. If there were any changes to the inputs, an additional
analysis would be required in order to confirm the findings of this study. The purpose
of the updated analysis would be to reflect the revised inputs so that the impacts,
mitigation measures, and monitoring requirements are accurate to the most recent
design details. Changes that may trigger an assessment update include changes

to input variables, such as roadway alignment, overall traffic volumes, grading, etc.

Commitments to additional future work for air quality are summarized in Table E-3
below. With the development of future commitments, the Project is ensured to be
implemented in accordance with the mitigation measures and monitoring activities
described in Section 4.
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Table E-3: Future Commitments

Environmental

Project Phase Commitments for Future Work
Component
Air Quality A Detailed A Potential re-assessment of Air Quality Impacts during
Design/ detailed design phase. Submission of an EA
Construction/ Addendum may be required for significant design
Operations changes from draft 10% design affecting Air Quality.

A Development and implementation of an Air Quality
Management Plan during construction operations.
Refer to Table 6-13 for details on an Air Quality
Management Plan
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ES 6. Permits and Approvals

In addition to the Transit Project Assessment Process, the requirement of other permits
and approvals required to implement the Project were investigated. There are no
specific federal, provincial, or municipal permits and approvals required prior to Project
construction related to Air Quality.
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1. Introduction

1.1 Background

Previous municipal planning studies and the Metrolinx Initial Business Case confirmed
the need for improved bus transit infrastructure along Dundas Street. Metrolinx is now
advancing plans for the Dundas Bus Rapid Transit corridor. More than 20 kilometres of
the 48-kilometre Bus Rapid Transit corridor will operate in bus lanes or in a dedicated
right-of-way, separate from other traffic, allowing faster and more reliable transit
connections.

In 2020, Metrolinx completed the Dundas Bus Rapid Transit Initial Business Case,
which recommends a preferred Bus Rapid Transit alignment, and supportive service
concept along Dundas Street between Kipling Station, in the City of Toronto, through
the City of Mississauga and Halton Region, to Highway 6 in the City of Hamilton.
AECOM Canada Limited (AECOM) was retained by Metrolinx and the City of
Mississauga to evaluate the proposed 48-kilometre transit corridor. The evaluation
involves the completion of the Preliminary Design, Preliminary Design Business Case
and Transit Project Assessment Process.

A Transit Project Assessment Process is a focused environmental impact assessment
process created specifically for transit projects. The process involves a pre-planning
phase followed by a regulated (up to 120 days) consultation and documentation period.
These phases include consultation, assessment of impacts, development of measures
to mitigate negative impacts, and documentation. Consultation occurs with the public,
stakeholders and Indigenous Nations throughout the process. Following these phases,
there is a 30-day public review period where the public has the opportunity to review the
Environmental Project Report (EPR) and provide additional comments, followed by a
35-day Minister’s review period.

The preliminary design phase will build upon the pre-planning completed as part of the
Transit Project Assessment Process. In this phase, the project team will utilize the
environmental impact assessment from the Transit Project Assessment Process to
refine the Bus Rapid Transit design to a 30% design level. The Preliminary Design
Business Case analyzes the Dundas Bus Rapid Transit corridor against strategic
objectives, financial and economic impacts and operations considerations. The
Preliminary Design Business Case will compare the corridor against a business-as-

usual scenario (i.e., without the project).
8
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In 2018, the Dundas Connects Master Plan (Dundas Connects) was completed by the
City of Mississauga. It guides future development and intensification along the Dundas
Street Corridor in the City of Mississauga. Dundas Connects was developed over a 2-
year period with extensive consultation from the public. It was endorsed by City Council
on June 18, 2018. Bus Rapid Transit, cycling infrastructure, and an enhanced public
realm for pedestrians were among the recommendations in the Plan. Dundas Connects
is being implemented through various studies and initiatives, including this Transit
Project Assessment Process.

The Dundas Bus Rapid Transit Mississauga East (the Project) includes the planning
and design of a 7-kilometre Bus Rapid Transit corridor from Confederation Parkway to
the City of Toronto boundary at Etobicoke Creek, within the City of Mississauga. The
Project has been submitted under the Government of Canada’s Investing in Canada
Infrastructure Program and is currently awaiting approval. This Air Quality Impact
Assessment Report (the Report) has been prepared to support the Dundas Bus Rapid
Transit — Mississauga East Transit Project Assessment Process.

1.2 Purpose of the Air Quality Impact Assessment Report

This Report describes the detailed approach for documenting the air quality baseline
existing conditions, the results of the impact assessment (impact of the Project on air
quality), proposed mitigation measures and proposed monitoring activities associated
with the Project.

The proposed scope of work involves five main tasks, which include:

1. Background information review;

2. Existing conditions assessment;

3. Assessment of impacts from the Project;
4

. Development of mitigation measures and monitoring activities to minimize
negative impacts of the Project on air quality; and

5. Preparation of an Air Quality Impact Assessment Report.

A detailed description of the methodology for each item is provided in Section 2.
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1.3 Study Area

The Project Area is the area of direct disturbance required for the construction and
operation of the Project. It includes the proposed alignment for the Project, additional
area(s) for potential refinements as the design progresses and possible laydown area(s)
for construction operations. The Project Area is shown in Figure A1, Appendix A.

The Study Area for the Air Quality Impact Assessment (the Study Area) is shown in
Figure A2, Appendix A. The Study Area is based the Ministry of Transportation
Ontario’s Environmental Guide for Assessing and Mitigating the Air Quality Impacts and
Greenhouse Gas Emissions of Provincial Transportation Projects (2020)
recommendations which includes the Project Area plus a surrounding 500-metre buffer.
Ground level fugitive emissions from highway or roadway vehicle movement and
associated activities are expected to dissipate to negligible levels beyond 500 metres.

10
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2. Methodology

2.1 Background Review

Relevant project-specific background documents and information were reviewed prior to
conducting the impact assessment. Project-specific information was primarily related to
engineering details for the project design, specifications and other relevant data where
appropriate. Existing documentation on traffic studies conducted within the boundary of
the Study Area was requested and received from relevant municipal bodies, including
City of Mississauga.

Desktop background information review was conducted with a focus on:

A Existing relevant air quality assessment guidelines, methodologies, and
levels of acceptable contaminant concentrations within the Study Area by
provincial and federal regulatory bodies;

A Existing and confirmed future residential development for sensitive! and
critical® receptor identification within the Study Area;

A Review of existing background air quality concentration measurements from
the National Air Pollution Surveillance network of monitoring stations within
Ontario which are managed in collaboration with the Ministry of the
Environment, Conservation and Parks; and

A Review of existing supporting documentation such as:

o0 Dundas Street (Regional Road 5) Improvements Class EA Study —
Neyagawa Boulevard (Regional Road 4) to Oak Park Boulevard)
Environmental Study Report (MRC 2013); and

0 Halton Region Dundas Street (Regional Road 5) Transportation
Improvements (from Bran Street to Bronte Road) Class Environmental
Assessment Study (MMM 2012).

! Sensitive receptors are defined as any building used for temporary or permanent residence, for example
detached housing, condos, or apartments.

2 Critical receptors are defined as any building used for temporary or permanent locations designated for
sensitive populations such as children, sick persons, or elderly persons. These include schools,
hospitals, day care centres, and long-term care homes.

11
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The background review provided the basis of understanding for the Project
requirements and informed the methodology for carrying out the Air Quality Impact
Assessment.

2.2 Representative Receptors

Representative receptors were selected within the Study Area, determined by distance
from the proposed project alignment. A total of nine (9) critical receptors (childcare
centres, retirement homes, and similar institution buildings) and 27 sensitive receptors
(residences) were identified as per Table 2-1 below. Figure A3 in Appendix A shows
the locations of each of the representative receptors.

Table 2-1: Dundas BRT Mississauga East Representative Receptors

Recl%ptor Type ‘ Address ‘ Description

CR1 Critical 3153 Cawthra Road Mini Skool 'A Childs Place' Inc.

Mississauga, ON L5A 2X4 Daycare
. 3173 Cawthra Road .

CR2 Critical Mississauga, ON L5A 2X4 Mississauga Daycare Centre

CR3 Critical 590 Lolita Gardens Cawthra Gardens Long Term Care
Mississauga, ON L5A 4N8 Residence

CR4 Critical 460 Silver Creek Blvd Silver Creek Public School

Mississauga, ON L5A 2B3

o 275 Rudar Road .
CR5 Critical Mississauga, ON L5A 1S2 TEAM Primary School

. 3024 Hurontario Street Unit
CR6 Critical 211Mississauga, ON L58 4M4 Aspen Preparatory Academy

. 3025 Hurontario Street .
CR7 Critical Mississauga, ON L5A 2H1 Algonquin Careers Academy

. 3100 Hurontario Street
CR8 Critical Mississauga, ON L5B 1N7 TL Kennedy Secondary School

. 2500 Mimosa Row .
CR9 Critical Mississauga, ON L5B 1P7 Royal Montessori School

4 Rayside Drive
Etobicoke, ON M9C 1S6

s 14 Neilson Drive o
SR2 Sensitive Etobicoke, ON M9C 1V6 Apartment Building

- 7 Mountain Ash Court . . .
SR3 Sensitive Etobicoke, ON M9C 1L3 Single Unit Dwelling

" 1767 Dundas Street E :
SR4 Sensitive Mississauga, ON L4X 1L5 Peel Family Shelter

SR1 Sensitive Single Unit Dwelling

- 1777 Coram Crescent . . .
SR5 Sensitive Mississauga, ON L4X 112 Single Unit Dwelling

SR6 Sensitive 1703 Coram Crescent Single Unit Dwelling
12
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Receptor

D Type ‘ Address Description
Mississauga, ON L4X 1L1

SR7 Sensitive 3&?;22:33;2%?\]6323( 22‘? Apartment Building
SR8 Sensitive 3&?;22:33;%%6&?( gz\f Apartment Building
SR9 Sensitive Missiizgugrae,ngl\ﬁz EZdY 2C5 Townhome

SR10 Sensitive Milscs);?sgsaDuugn:a(gl\?tis(t A',EAS Single Unit Dwelling
SR11 Sensitive Migggsgzgg??)ﬁtﬁe\ﬁ E,B? Apartment Building
SR12 Sensitive Misggzzu:g,ngf\l?j;d 4B2 Single Unit Dwelling
SR13 Sensitive Ggﬁises:sese;uy;agonLg&egf/ezm Single Unit Dwelling
SR14 Sensitive Misgics)gf;uog;g? gl?lrEgR%Ks Apartment Building
SR15 Sensitive Misgizgf:l?g;i;? gﬁrﬁgzsgm Apartment Building
SR16 Sensitive Miszs?sd:silljgez;],sglll\lslfgie'[ZTl Single Unit Dwelling
SR17 Sensitive Misgzgaﬂgg,s?)"NStLrgitlYl Single Unit Dwelling
SR18 Sensitive Misiiigf;;gm EE?:dZRG Single Unit Dwelling
SR19 Sensitive Miss?:s%zigai?/g]NRLOST ON2 Single Unit Dwelling
SR20 Sensitive Missiiiguzg?gl\ﬁzigi V7 Single Unit Dwelling
SR21 Sensitive Missiigsuzg?gl\ﬁzigi 1V5 Single Unit Dwelling
SR22 Sensitive MiszilsC)sgl‘J(gz\aﬂ,lmoﬁvLeg :e386 Apartment Building
SR23 Sensitive Missizgafigg, %tlr\le eLEsi 4G5 Apartment Building
SR24 Sensitive Mi;i?sigljjg;g?glr\ilongeze é7 Apartment Building
SR25 Sensitive I\zﬂ?sggsigﬂg?eéﬁiol_gg I;vgg Single Unit Dwelling
SR26 Sensitive M?SSS?SQQSQS;?%%T&:E%?% Single Unit Dwelling
SR27 Sensitive Miss?sfsslzfugzrai,v(e;NCI(_)gg 274 Single Unit Dwelling

13
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2.3 Assessment of Contaminants

The criteria air contaminants and greenhouse gases selected for assessment within this
Report are based on recommendations from the internal Metrolinx Draft Environmental
Guide: Recommended Approach for Assessing and Mitigating Air Quality Impacts and
Greenhouse Gas Emissions of Metrolinx Public Transit Projects (“Metrolinx Air Quality
Guideline” issued in draft, November, 2019), and the Ministry of Transportation Ontario
Environmental Guide for Assessing and Mitigating the Air Quality Impacts and
Greenhouse Gas Emissions of Provincial Transportation Projects (2020).

The Air Quality Impact Assessment includes the following Criteria Air Contaminants and
Greenhouse Gases from vehicle emissions:

Criteria Air Contaminants:
1. Nitrogen dioxide, NO2
(assessed over 1-hour, 24-hour, and annual averaging periods);

2.  Carbon monoxide, CO
(assessed over 1-hour and 8-hour averaging periods);

3. Sulphur Dioxide, SO2
(assessed over 10-min, 1-hour, and annual averaging periods);

4.  Particulate matter (<10 microns), PMio
(assessed over 24-hour and annual averaging periods);

5. Particulate matter (<2.5 microns), PM25
(assessed over 24-hour and annual averaging periods);

6. Acetaldehyde
(assessed over 30-min and 24-hour averaging period);

7. Acrolein
(assessed over 1-hour and 24-hour averaging periods);

8. Benzene
(assessed over 24-hour and annual averaging periods);

9. Benzo(a) pyrene, B(a)P
(assessed over 24-hour and annual averaging periods);

10. Formaldehyde
(assessed over 24-hour averaging period); and
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11. 1,3-butadiene
(assessed over 24-hour and annual averaging periods).

Greenhouse Gases:
1. Carbon dioxide, CO;
2. Methane, CHas; and
3. Nitrous Oxide, N20.

Vehicular emissions of the coarse fraction of particulates (PM1o) are emitted mostly from
tire wear, brake wear, and road dust fugitives, whereas the fine fraction (PM2s) is mostly
attributed to vehicle emission exhausts.

Impacts from contaminants contributing to the regional GHG levels were assessed as a
singular carbon dioxide equivalent (CO2e) using appropriate 100-year global warming
potential values (GWP100) as most recently published in the Canadian Gazette Par I,
Volume 155 (February 13, 2021)3. The Project impacts of CO.e will be compared to the
Ministry of the Environment, Conservation and Parks projected transportation emissions
for the province, as described in the Ministry of the Environment, Conservation and
Parks Made-in-Ontario Environment Plan (November 2018).

2.4 Relevant Air Quality Guidelines

The applicable standards for Criteria Air Contaminants are established by the Ministry of
the Environment, Conservation and Parks as the Ambient Air Quality Criteria (AAQC,
2020) and the Canadian Council of Ministers of the Environment as the Canadian
Ambient Air Quality Standards (CAAQS, 2020 and 2025), as noted in Table 2-2.

Table 2-2: Summary of Applicable Guidelines and Standards

Criteria Air Source Averaging Air Quality Threshold
Contaminant Period Value (ug/m3)
Nitrogen dioxide Ambient Air Quality One hour 400
Criteria 24 hours 200
Nitrogen dioxide @ | Canadian Ambient Air One hour (2020) 119
Quality Standards Annual (2020) 34
One hour (2025) 83

3 Canadian Department of the Environment, Canadian Environmental Protection Act, 1999: Notice with
respect to reporting of greenhouse gases (GHGs) for 2020, Canada Gazette, Volume 155, Part I,
February 13, 2021. Accessed April 19, 2021: https://gazette.gc.ca/rp-pr/p1/2021/2021-02-
13/html/sup1-eng.html
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Criteria Air Averaging Air Quality Threshold
Contaminant Period Value (ug/m?3)
Annual (2025) 24
Carbon monoxide Ambient Air Quality One hour 36,200
Criteria Eight hours 15,700
Sulphur dioxide Ambient Air Quality 10-minute 178
Criteria One hour 106
Annual 11
Sulphur dioxide @ | Canadian Ambient Air|  One hour (2020) 193
Quality Standards Annual (2020) 14
One hour (2025) 179
Annual (2025) 11
Particulate matter Ambient Air Quality 24 hours 50
(<10 microns) @ Criteria
Particulate matter Canadian Ambient Air 24 hours (2020) 27
(<2.5 microns) @ Quality Standards
Particulate matter Canadian Ambient Air Annual (2020) 8.8
(<2.5 microns) @ Quality Standards
Acetaldehyde Ambient Air Quality 30-minute 500
Criteria 24 hours 500
Acrolein Ambient Air Quality One hour 4.5
Criteria 24 hours 0.4
Benzene Ambient Air Quality 24 hours 2.3
Criteria Annual 0.45
Benzo(a)pyrene Ambient Air Quality 24 hours 0.00005
Criteria Annual 0.00001
1,3-Butadiene Ambient Air Quality 24 hours 10
Criteria Annual 2
Formaldehyde Ambient Air Quality 24 hours 65
Criteria

Notes: (1) The Canadian Ambient Air Quality Standards threshold for nitrogen dioxide is based on the
three-year average of the annual 98™ percentile of the daily maximum one-hour average
concentrations.

(2) The Canadian Ambient Air Quality Standards threshold for sulphur dioxide is based on the
three-year average of the annual 99" percentile of the daily maximum one-hour average
concentrations.

(3) The value of 50 pg/m? (24 hr) is an interim Ambient Air Quality Criteria and is provided as a
guide for decision making.

(4) The Air Quality threshold for fine particulate (PMzs) is based on the 98™ percentile ambient
measurement (24-hour), annually averaged over three years.

The Ambient Air Quality Criteria are acceptable effects-based levels in ambient air,
used for assessing general air quality and the potential for causing adverse effects.
Criteria are set based on the “limiting effect”. Effects considered may be health, odour,

16



Metrolinx / City of Mississauga

Air Quality Impact Assessment Report
Dundas Bus Rapid Transit Mississauga East Project

vegetation, soiling, visibility, corrosion or others and thresholds have variable averaging
times appropriate for the effect that they are intended to protect against. The Ambient
Air Quality Criteria are set at levels below which an adverse health and/or
environmental effects may be expected. If a contaminant has more than one Ambient
Air Quality Criteria value, all must be used for assessment purposes as each represents
a different type of effect linked to a particular averaging period.

The Canadian Council of Ministers of the Environment has developed Canada-wide
standards for PM25, NO2 and SO under the Canadian Ambient Air Quality Standards.
The Canadian Ambient Air Quality Standards are established as voluntary objectives
under the Canadian Environmental Protection Act, 1999. These standards are
developed jointly by various provincial jurisdictions based on a scientific and risk-based
approach. Standards are presented to the Ministers along with a timetable for
implementation and monitoring and public reporting programs. Ministers are responsible
for implementing the standards within their own jurisdictions and promote consistency
across the country.

2.5 Existing Ambient Air Quality Methodology

The existing ambient air quality conditions were based on publicly available historical
data from ambient air quality monitoring stations within Ontario. The most recent data
available at the time of preparation of this Report (April 2021) was utilized. The following
National Air Pollution Surveillance air quality monitoring stations were selected as
representative of the ambient air quality of the Study Area:

Toronto West (National Air Pollution Surveillance 1D 60430);

Mississauga (National Air Pollution Surveillance ID 60434);

Etobicoke South (National Air Pollution Surveillance ID 60435);

Gage Institute (National Air Pollution Surveillance ID 60427); and

a & W nh e

Roadside Wallberg University of Toronto (National Air Pollution Surveillance ID
60439).

These stations are located nearest to the Study Area and monitored (in combination) all
relevant Criteria Air Contaminants for the assessment, since one station is unable to
monitor all Criteria Air Contaminants. Where multiple stations were found to monitor a
common Criteria Air Contaminant, the closest representative station was selected for
the assessment. In this assessment, Mississauga Station and Etobicoke South Station
both monitored particulate matter and nitrogen oxides; however, Mississauga Station
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was closer to the Study Area and therefore was selected as the most representative
location to monitor both contaminants. Figure A4 in Appendix A presents the locations
of all five air quality monitoring stations relative to the Study Area. Detalils related to
these air quality monitoring stations are provided in Table 2-3.

Table 2-3:  Air Quality National Air Pollution Surveillance Monitoring Station
Information

Roadside
Station o Etobicoke . Wallberg
Information Toronto West | Mississauga South Gage Institute University of
Toronto
National Air
Pollution 60430 60434 60435 60427 60439
Surveillance
No.
125 3359 .
Resources | Mississauga 461 Kipling 223 College 200 College
Address Avenue,
Road, Road, . Street, Toronto |Street, Toronto
L Etobicoke
Toronto Mississauga
2015 - 2019
(NO2, PM25,
Years of Data| 415 5019 | 2015 — 2019 |1.3-Butadiene)| 20112014 | 2014 — 2017
Available
2013 - 2017
(Benzene)
Latitude 43.7094 43.5470 43.6108 43.6582 43.6590
Longitude -79.5435 -79.6587 -79.52198 -79.3972 -79.3954
Station Type Urban Urban Urban Urban Urban
CACS NO,, PMs Formaldehyde,
CO, SO NO., PMs | Benzene, 1,3- |Benzo(a)pyrene | Acetaldehyde,
Measured ) .
Butadiene Acrolein

One-hour, eight-hour, and 24-hour ambient concentrations for the Criteria Air
Contaminants were obtained from the 90" percentile of hourly measurements from the
representative air quality monitoring stations (the average value was calculated from the
available years). The 90" percentile of available background data was used following
the methodology outlined in the Ministry of Transportation’s Environmental Guide for
Assessing and Mitigating the Air Quality Impacts and Greenhouse Gas Emissions of
Provincial Transportation Projects (2020). In addition, the 98" and 99™ percentile
averages for the three highest years within the data set were included to compare
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against Canadian Ambient Air Quality Standards, utilizing the same statistical
methodology used to determine these standards.

Annual ambient concentrations for the Criteria Air Contaminants were obtained from the
mean hourly or daily measurements (as available) taken at the representative air quality
monitoring station. The overall annual ambient concentration was averaged from the
available five years of data for provincial standard comparison, and it was also adjusted
using the appropriate statistical methodology used to compare to the federal standards,
as indicated by the Canadian Council of Ministers of the Environment.

2.6 Meteorological Conditions Assessment Methodology

Site-specific meteorological data from the Toronto Pearson Airport was requested and
processed by the Ministry of the Environment, Conservation and Parks for use in
dispersion modelling with advanced air dispersion modelling software, AERMOD
version 19191.

This five-year data set (2016-2020) was also analysed using a wind rose to determine
the predominant wind directions and wind speeds within the Study Area.

2.7 Emission Inventory Assessment Methodology

Mesoscale air quality impacts are defined as the incremental change in regional
emissions of Criteria Air Contaminants due to the proposed Project modifications
relative to the existing infrastructure configuration, for a given future year. Emission
inventories estimate the quantities (in mass units) of Criteria Air Contaminants emitted
over a given time period and provide information about contributions from the air
emission sources. Emissions are estimated by multiplying emission factors by source
activity levels. An emission factor represents the emissions from a single source for a
unit of time or distance (e.g., grams of CO per vehicle kilometre traveled). The source
activity is the number of vehicle-kilometre-traveled on a roadway segment in a given
time period, such as one day.

The emission inventory for the Air Quality Impact Assessment was developed from the
number of passenger vehicles, transit buses, and heavy trucks annually averaged daily
activity along the arterial roads identified for assessment within the Study Area. The
emission inventory includes emissions from the full speed capacity and low-speed travel
of transit buses and passenger vehicles along identified sources of significant traffic
emission within the Study Area. The motor vehicle emission inventory was developed
using:
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f  Available Project design details (e.g. lane reductions or widening, designed
capacity for rapid bus transit infrastructure, etc.),

 Representative assumptions of transit scheduling along the Dundas BRT
infrastructure,

f Available traffic data within the Study Area, and

' Emission factors produced from the U.S. EPA emissions modeling software
MOVES 3.0 for the existing conditions year of 2019 and future horizon year of
2041.

Identification of significant sources of traffic emissions within the Study Area was
conducted based on the classification of Dundas Street West and the new Bus
Rapid Transit infrastructure as the primary route of study, with inclusion of traffic
corridors within the Study Area having at least 10% or more of the annual average
daily traffic volumes as Dundas Street West. There were fifteen (15) identified
through-volume sources within the Study Area, and thirty-eight (38) identified
signalized intersection idling sources within the Study Area associated with the BRT
infrastructure project footprint. These sources are listed with location and description
in Table 2-4. Source identification for through-volume sources (moving traffic) and
idling sources (at signalized intersections) are continued from the Dundas BRT
Toronto Study Area.

Table 2-4. Dundas BRT Mississauga East Emission Sources

Source ID Type ‘ Description

S11 Through-Volume | Dundas St. W, between Southcreek Rd. (S19) & Universal Dr. (SI110)

S12 Through-Volume Dundas St. W, between Universal Dr. (S110) & Wharton Way (S111)
Dundas St. W, between Wharton Way (SI11) & Treadwells Dr./Coram

S13 Through-Volume

Ave. (SI12)
s14 Through-Volume Dundas St. W, between Treaiv\yglll?sl?lrégloram Ave. (SI12) & Mattawa
S15 Through-Volume Dundas St. W, between Mattawa Ave. (SI13) & Jarrow Ave. (SI14)
S16 Through-Volume Dundas St. W, between Jarrow Ave. (SI14) & Neilco Ct. (SI15)
S17 Through-Volume Dundas St. W, between Neilco Ct. (SI15) & Dixie Rd. (S116)
S18 Through-Volume Dundas St. W, between Dixie Rd. (SI116) & Blundel Rd. (SI17)

S19 Through-Volume Dundas St. W, between Blundel Rd. (S117) & Stanfield Rd. (S120)
S20 Through-Volume Dundas St. W, between Stanfield Rd. (S120) & Tomken Rd. (S121)
S21 Through-Volume Dundas St. W, between Tomken Rd. (S121) & Cawthra Rd. (S124)
S22 Through-Volume Dundas St. W, between Cawthra Rd. (S124) & Grenville Dr. (SI25)
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Source ID Type ‘ Description
S23 Through-Volume Dundas St. W, between Grenville Dr. (SI25) & Kirwin Ave. (SI26)
S24 Through-Volume Dundas St. W, between Kirwin Ave. (SI26) & Hurontario St. (S127)
595 Through-Volume Dundas St. W, between HurontEaSriIZSS)t. (SI27) & Confederation Pkwy
SI9_E Idling Dundas St. W, Hwy 403 off-ramp (SI50) & Hwy 403 off-ramp (SI51)
SI9_W Idling Dundas St. W, Hwy 403 off-ramp (SI51) & Ninth Line (SI52)
SI10_E Idling Intersection at Universal Dr. and Dundas St. W., eastbound approach
SI10_W Idling Intersection at Universal Dr. and Dundas St. W., westbound approach
SI11 E dling Intersection at Wharton Way and Dundas St. W., eastbound approach
SI11 W dling Intersection at Wharton Way and Dundas St. W., westbound approach
Sl12_E Idling Intersection at Treadwells Dr. and Dundas St. W., eastbound approach
Si12_ w dling Intersection at Treadwells Dr. and Dundas St. W., westbound approach
SI13_E dling Intersection at Mattaw Ave. and Dundas St. W., eastbound approach
SI13_ W Idling Intersection at Mattaw Ave. and Dundas St. W., westbound approach
Sl14_E dling Intersection at Jarrow Ave. and Dundas St. W., eastbound approach
Si14_wW dling Intersection at Jarrow Ave. and Dundas St. W., westbound approach
SI15_E Idling Intersection at Neilco Ct. and Dundas St. W., eastbound approach
SI15_W dling Intersection at Neilco Ct. and Dundas St. W., westbound approach
SI16_E dling Intersection at Dixie Rd. and Dundas St. W., eastbound approach
Sl16_W Idling Intersection at Dixie Rd. and Dundas St. W., westbound approach
SI17_E dling Intersection at Blundell Rd. and Dundas St. W., eastbound approach
SI17_W dling Intersection at Blundell Rd. and Dundas St. W., westbound approach
SI18_E Idling Intersection at Arena Rd. and Dundas St. W., eastbound approach
SI18_W dling Intersection at Arena Rd. and Dundas St. W., westbound approach
SI19_E dling Intersection at Palstan Rd. and Dundas St. W., eastbound approach
SI19_W Idling Intersection at Palstan Rd. and Dundas St. W., westbound approach
SI20_E Idling Intersection at Constitution Blvd. and Dundas St. W., eastbound
approach
SI20 W Idling Intersection at Constitution Blvd. and Dundas St. W., westbound
approach
SI21 E dling Intersection at Tomken Rd. and Dundas St. W., eastbound approach
SI21 W dling Intersection at Tomken Rd. and Dundas St. W., westbound approach
SI22 E Idling Intersection between Haines Rd. and Dundas St. W., eastbound
approach
SI22. W Idling Intersection between Haines Rd. and Dundas St. W., westbound
approach
SIZ3_E Idling Intersection at Haines Rd. and Dundas St. W., eastbound approach
SI23_W dling Intersection at Haines Rd. and Dundas St. W., westbound approach
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Source ID Type ‘ Description

SI24 E Idling Intersection at Cawthra Arena Rd. and Dundas St. W., eastbound
approach

SI24 W Idling Intersection at Cawthra Arena Rd. and Dundas St. W., westbound
approach

SI25_E Idling Intersection at Cliff Rd. and Dundas St. W., eastbound approach

SI25_ W Idling Intersection at Cliff Rd. and Dundas St. W., westbound approach

SI26_E Idling Intersection at Camilla Rd. and Dundas St. W., eastbound approach

SI26_W Idling Intersection at Camilla Rd. and Dundas St. W., westbound approach

SI27_E Idling Intersection at Hurontario Rd. and Dundas St. W., eastbound approach

SI27_W Idling Intersection at Hurontario Rd. and Dundas St. W., westbound approach

The emissions inventory was prepared in accordance with the Ministry of
Transportation’s Environmental Guide for Assessing and Mitigating the Air Quality
Impacts and Greenhouse Gas Emissions of Provincial Transportation Projects (2020)
for Cumulative Impact Assessments. Annual emissions inventories were prepared for
each pollutant for the Existing Conditions year (2019) and Future Conditions horizon
year (2041). A copy of the full inventory is included in Appendix E.

2.7.1 Operational Emission Inventory

The vehicular emissions were estimated using the U.S. EPA emissions modelling
software MOVES 3.0 (MOVES). This software provides emission rates for a wide
variety of source types (i.e., passenger cars, motorcycles, long-haul trucks, etc.), speed
bins, road types, and emission types (i.e., running emissions, idling emissions, tire
wear, brake wear, etc.). Emission rates were developed for all criteria air contaminants
and greenhouse gas compounds from passenger vehicle, heavy truck and transit bus
source types (MOVES Source IDs 11, 21, 31, 32, 42, 43, 51, 52, and 53). The study did
not include intercity buses, motor homes, or combination long-haul trucks travelling
along the arterial roads within the Study Area. The excluded sources are typically seen
along highway routes and are assumed to not be applicable for assessment of arterial
roadways. All other trucks were included within the assessment of heavy vehicles, and it
was assumed that any presence of long-haul combination trucks would be relatively
minimal and therefore negligible.

The U.S. EPA emissions modelling software MOVES calculates emissions from mobile
sources using a variety of factors: time span, geographic bounds, vehicle type, road
type, and emission or process type. The time span calculates emission using default
fleet composition and fuel criteria specific to a pre-selected year, month, hour, and
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weekday/weekend profile. Fleet composition and fuel criteria are also specific to
geographic location, with default database data provided for each county in the United
States. For Canada, the closest U.S. County to the Study Area is expected to provide
fleet and fuel characteristics as close of a match as possible; therefore, Niagara County
in New York State was selected. Since MOVES is developed in the U.S., Canadian-
specific county data are not available. It is typical for Canadian air quality transportation
environmental assessment projects to assume a similar vehicle fleet and fuel
characteristics to that of the closest U.S. based county. This approach has been
accepted by the Ministry of the Environment, Conservation and Parks for previously
submitted assessments for other transportation projects.

There are thirteen vehicle types and five fuel types in MOVES. The various vehicle
types encompass passenger vehicles (motorcycles, cars and trucks); light, medium and
heavy commercial trucks; buses (intercity, transit, and school); and other vehicle types
such as refuse trucks and motor homes. The fuels include diesel, gasoline, electricity,
compressed natural gas (for transit buses only), and ethanol (E-85) fuel. The
percentage of E-85 fuel used by the Project fleet was eliminated in emissions estimation
for this Project as flex-fuel cars and fuelling stations are not readily available in Ontario
as they are in the United States.

Emissions in MOVES are divided into four major categories:

Running emissions;

Start emissions;

w npoe

Evaporative emissions; and

4. Particulate emissions from brake wear and tire wear.

Vehicular emissions from the project were estimated using the MOVES3.0 County
Scale methodology. An averaged 24-hour emission profile was generated for each
pollutant, for each vehicle type (passenger car and transit bus). The maximum
emissions from January and July were compared and the higher of the two was
selected for inclusion in air dispersion modelling, to capture the worst-case emissions
from both the coldest (January) and warmest (July) ambient temperatures.

Evaporative emissions include the following sub-categories: evaporative permeation,
fuel vapour venting, fuel leaks, refuelling displacement vapour loss, and refuelling
spillage loss. All types of evaporative emissions were included within the calculated
MOVES running emission factor used in the assessment.
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Idling emissions from transit busses and passenger vehicles were derived from the
MOVES County Scale modelling output using the emission rate at the designated idling
speed bin (speed bin ID = 0).

2.7.2 Construction Emission Inventory

Construction emissions of dust and particulates (PM1o and PM2s) will be estimated on a
high-level qualitative basis, according to proposed construction activities and the
identification of a worst-case 24-hour construction emissions scenario. These emissions
will not be included within subsequent dispersion modelling, but rather used to help
inform potential mitigation and monitoring measures in conjunction with the Existing
Conditions ambient air quality levels.

The specific conditions of worst-case construction emissions were assumed based on
the following operations: road works asphalt removal and site preparation; road works
paving of new asphalt; soil excavation and stockpiling; station construction and
installation; culvert construction; and bridge construction. The associated equipment
list, number of vehicles per construction operation, associated equipment horsepower,
and hours of daily operation for each construction operation are included within the
Dundas BRT Air Quality Assumptions Report, included within Appendix B.

2.8 Dispersion Modelling Assessment Methodology

The calculated emission inventory for each station for all criteria air contaminants were
modelled using the U.S. EPA gaussian dispersion model, AERMOD (version 19191).
The model is capable of predicting impacts from a variety of source types, including
stationary sources (e.g., stacks), line sources (e.qg., traffic emissions along roads),
stationary volume sources (e.g., pile unloading), and area sources (e.g., parking lots).

AERMOD predicts contaminant impacts using the Gaussian dispersion model in
conjunction with hourly meteorological data. A 5-year site-specific meteorological data
set was pre-processed by the Ministry of the Environment, Conservation and Parks for
direct use in AERMOD for the years 2015-2019 using raw meteorological data from the
surface and upper air meteorological stations located closest to the Study Area.

Emission sources identified within the AERMOD model were based on road traffic and
idling emissions from vehicle sources within the Study Area, including:

f  Transit bus travel along the identified Bus Rapid Transit infrastructure; and
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f Passenger vehicle, and heavy truck travel along Dundas Street arterial roads
within the Study Area.

For each link and source, an hourly profile of emissions and traffic data was input into
the model, along with other pertinent information such as road width per link. Release
heights and plume widths were calculated in accordance with U.S. EPA’s recommended
methodologies.

2.9 Assumptions

The Air Quality Impact Assessment was conducted following a number of assumptions,
which are specified in detail within the Air Quality Assumptions Report, provided in
Appendix B.
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3. Existing Conditions

3.1 Existing Ambient Air Quality

Relevant ambient air quality data collected at the five National Air Pollution Surveillance
air quality monitoring stations (Environment and Climate Change Canada, 2021) is
summarized in Appendix D. Representative data for all Criteria Air Contaminants were

identified as follows for the applicable averaging periods. The background

concentrations for each contaminant were compared to the applicable Provincial and

Federal standards for all applicable time averaging periods and percentile
concentrations, as shown in Table 3-1.

Table 3-1: Comparison of Background Ambient Air Quality Data to

Standards
Avelr(age of Criteria/ ¢
. Backgroun I % o
Station ID Avere@gmg vears d Data Statistical | Standard Standard Criteria/
Period Form Source
Standard
R th
1 2015-2019 | 36 igf(f‘én?ﬁe 400 AAQC 9%
i 3-year 98" CAAQS 0
1 2015-2019 88 barcenile 119 (2020) 74%
R th
1 2015-2019 88 3-year 98 83 CAAQS 105%
Percentile (2025)
NO2 60434 5 goth
24 2015-2019 28 ng(fg e 200 AAQC 14%
Max Annual CAAQS
Annual 2015-2019 18.1 Mean 34 (2020) 54%
Max Annual CAAQS
Annual 2015-2019 18.1 Mean 24 (2025) 76%
R th
1 2015-2019 | 422 igf(fgn?ﬁe 36,200 AAQC 1%
co 60430 S o
8 2015-2019 | 413 ng(fg e | 18,700 AAQC 3%
i 3- year 99" CAAQS 0
1 2015-2019 25 5 S 193 2020) 13%
R th
1 20152019 | 25 | 3Year99 179 CAAQS 14%
Percentile (2025)
SO, 60430 3 oo
1 2015-2019 3 F;gf(fgm“e 106 AAQC 3%
R th
10-min | 2015-2019 5 igf(fgn?ﬁe 178 AAQC 3%
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Average of Criteria/

Backgroun - % of
' vears d Data Statistical | Standard Standard Criteria/
Period Form Source
Standard

Averaging

Station ID

Annual | 2015-2019| 3.3 ?\Ag;‘]r 11 AAQC 31%
Maximum
Annual | 2015-2019| 2.8 Annual 14 CAAQS 20%
Mo (2020)
Maximum
Annual | 2015-2019| 2.8 Annual 11 CAAQS 26%
Mo (2025)
@ 5-year 90"
PMuo 60434 24 2015-2019 25 . 50 AAQC 50%
Percentile
R th
24 |2015-2019| 20 |3Year98 27 CAAQS 76%
Percentile (2020)
PMzs 60434 5-year CAAQS
- - 0
Annual 2015-2019 7.7 Mean 8.8 (2020) 87%
o i 5-year 90" 0
Acetaldenyde | o0 30-min | 2014-2017 5 e ile 500 AAQC 1%
(3) _ th
24 2014-2017 2 >-year 90 500 AAQC 0%
Percentile
R th
1 2014-2017| 02 | 2Yyear90 45 AAQC 4%
. Percentile
Acrolein @ 60439 5 90"
24 2014-2017 0.1 year 9 0.4 AAQC 17%
Percentile
R th
Benzene 60435 24 2013-2017| o8 |>year90 23 AAQC 34%
Percentile
Benzene 60435 Annual | 2013-2017| 0.49 ?\,,),/32?: 0.45 AAQC 108%
R th
24 2011-2014 | 0.00012 |>Ye¥ 90" 450005 | AAQC 242%
Benzo(a)- 60435 Percentile
pyrene Annual | 2011-2014 | 0.00007 ?\Ag';‘]r 0.00001 | AAQC 675%
R th
24 | 2013-2017| 0.06 igf(fgn?ﬁe 10 AAQC 1%
1,3-Butadiene 60435 5
Annual | 2013-2017 |  0.04 Mg;‘]r 2 AAQC 2%
5-year 90"
Formaldehyde 60439 24 2014-2017 3 . 65 AAQC 5%
Percentile
Notes:

1. Exceedances of the Ambient Air Quality Criteria and Canadian Ambient Air Quality Standards are
shown in red.

2. PMao was not included in National Air Pollution Surveillance air quality monitoring station
measurements, and therefore was estimated using PMzs measurements, assuming a ratio of 1
mg/m? PMio per 0.54 mg/m? of PM2s as per Lall et al. publication in Atmospheric Environment,
Estimation of historical annual PM2.5 exposures for health effects assessment (Lall et al., 2004).
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3. Concentrations of acetaldehyde are measured on a 24-hour basis, background concentrations for
the 30-minute averaging period have been converted using the Ministry of the Environment,
Conservation and Parks’ conversion factor where Co.shr = Caanr X (24hr/0.5hr)%28,

4. Concentrations of acrolein are measured on a 24-hour basis, background concentrations for the
hourly averaging period have been converted using the Ministry of the Environment,
Conservation and Parks’ conversion factor where Cainr = Caanr X (24hr/1hr)%28,

3.2 Meteorological Conditions

The local air quality from both ambient conditions and contributions from traffic and
transit activities are affected by the local and regional meteorological conditions.
Predominant wind speeds and wind directions within the Study Area will determine the
likely areas of most common impacts, and the potential areas of greatest impact. Higher
impact conditions from traffic emissions are created from low speed surface air
movement towards a nearby receptor. Local surface station meteorological data can be
used to anticipate areas of high probability impact.

The closest representative meteorological station for this project was identified as the
Toronto Pearson Airport station located in Toronto (Station ID 61587). This station
captures the meteorological effects from the surrounding major inland roads within the
Toronto area which are expected to affect the Study Area. The wind rose for the 5-year
meteorological period (2016-2020) showing the wind direction (blowing from) and wind
speed is presented in Figure 3-1. The wind rose shows that the predominant wind
direction is from the northwest, the west and southeast. It also shows a low-windspeed
predominance from the southeast.

The wind rose model is based on site-specific meteorological data for the Study Area.
Due to the specific land use settings for this assessment (i.e. urban and suburban
alternating on the sides of the roadway), two datasets were used, one based on urban
and the other based on suburban land use.
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Figure 3-1: Wind Rose Representative of Dundas BRT Mississauga East
Meteorological Conditions
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4. Emission Inventory

4.1 Traffic Assessment

Three conditions were assessed for the Dundas Bus Rapid Transit Mississauga East
Study Area: Existing Conditions, Future No-Build Conditions, and Future Build
Conditions. The through-volume sources (Table 2-4: sources S11 through S25) located
within the Study Area for Existing Conditions and Future No-Build Conditions remained
identical. The idling sources (Table 2-4: sources SI9_E through S127_W) within the
Study Area were adjusted for varying queue lengths while waiting at intersections,
where increased future traffic projections produced longer idling queues with the
existing road infrastructure. Future Build design changes resulted in revised source
configuration, traffic volumes, and idling queue lengths for all sources within the Study
Area.

In addition to the identified sources within the Dundas Bus Rapid Transit Mississauga
East Study Area as described in Table 2-4, all project sources were included to capture
dispersion modelling cross-effects from neighbouring aspects of the project design both
to the east, with the Toronto segment of the Dundas Bus Rapid Transit project, and to
the west, with the Mississauga West segment of the Dundas Bus Rapid Transit project.
The traffic data for all project sources included within the dispersion modelling were
analysed in the same manner for consistency, following assumptions outlined in the
Appendix B.

Peak AM traffic counts for both passenger vehicles and trucks were determined by the
AECOM Traffic analysis team for all three conditions: Existing Conditions, Future No-
Build Conditions, and Future Build Conditions. Using the modelled peak AM counts, the
through traffic bi-directional daily traffic volumes were determined for each source
identified with the Study Area (Table 2-4: sources S11 through S25). It was assumed
that 50% of the traffic volumes would be stopped at intersections to estimate the
appropriate approach directional volumes for determining idling queue lengths and peak
approach volumes for idling sources (Table 2-4: sources SI9_E through SI127_W). The
Existing Conditions traffic assessment was assessed for the year 2011, and an annual
growth rate of 1% was applied to the averaged turning movement counts and 15-minute
count traffic data to determine a traffic volume prediction for both the 2019 Existing
Conditions. Projected traffic data was provided for the 2041 Future No-Build and Future-
Build Conditions individually by the AECOM traffic analysis team. The 1% existing
conditions growth rate is based on the following factors:
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A The immediate lands around the future project infrastructure are generally well built-
out;

A Historical traffic data shows negligible growth;

The year of 2019 was selected to represent Existing Conditions traffic volumes,
assuming pre-pandemic traffic conditions. The Ontario Traffic Manual (Book 12, July
2001) was referenced to be able to estimate appropriate annual averaged daily traffic
volumes from AM Peak and PM Peak service volumes as provided by the AECOM
Traffic.

The traffic volumes provided by AECOM Traffic, summarized as annual averaged daily
traffic volumes were assumed to include local existing bus routes within the Study Area.
Future projected Bus Rapid Transit volumes from express bus service from Metrolinx
Bus Rapid Transit rolling stock and Mississauga MiWay express bus service were
estimated according to the Dundas Bus Rapid Transit Initial Business case (September
2020)*%, with a combined service provider bus traffic headway of two minutes (30 buses
per hour) for each direction during peak service hours, and halved volumes during off-
peak hours (early mornings before 7 AM and evenings after 7 PM). Metrolinx Bus
Rapid Transit rolling stock was conservatively assumed to be fully diesel operated,
while MiWay rolling stock was assumed to be electrified following an annual increase of
electric bus rolling stock projected to meet MiWay transit’s plan to have an 80%
electrified fleet by 2050, as indicated by the City of Mississauga during rolling stock
assumption review with AECOM. Further details on Bus Rapid Transit service levels,
rolling stock division, and electrification are in the Assumptions Report, provided in
Appendix B.

Signalized intersection data was provided by the AECOM Traffic for select intersections
within the Study Area, including average signal cycle length and average red signal
time, in seconds. This data was used to estimate average queue lengths for directional
approach volumes along Dundas Street West at each signalized intersection identified
within the Study Area (Table 2-4: sources SI9_E through SI1277_W). For intersections
where signalized intersection data was not available from AECOM Traffic, an assumed
signal cycle length of 120 seconds and red signal time of 90 seconds was assumed.

All analyzed traffic data are summarized separately in Table C1, Table C2, Table C3,
and Table C3 of Appendix C for all sources within the Dundas Bus Rapid Transit
project, including the Toronto and Mississauga West segments.

4 Metrolinx Dundas BRT Initial Business Case, September 2021:
http://www.metrolinx.com/en/regionalplanning/projectevaluation/benefitscases/2020-08-17-Dundas-
BRT-IBC-Final-Draft.pdf
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4.2 Emissions Modeling (MOVESS.0.1)

The input data required to run MOVES in County Scale and Project Scale are presented
in Table 4-1. Vehicle emission modelling was limited to internal combustion engine
exhaust emissions (tailpipe exhaust only). Where default data included in MOVES3.0.1
were deemed appropriate for the Study Area, the MOVES default data has been used.
The default data used was from Niagara County (New York), USA, given the relative
proximity to the Study Area.

Table 4-1: MOVESS3.0.1 Input Data

Parameter ‘ Input ‘ Reference

Scale County Scale & Project Scale -

Representative County |Niagara County, New York -

Calculation Type Emission Rates & Inventory -

Years of Evaluation 2019, 2041 -

Month of Evaluation January and July -

Temperature ¢C Full set of average hourly temperatures, |Environment Canada climate

by month (January or July) data (January/July 2019).

Toronto Pearson Airport
location.

Humidity Full set of average hourly humidity Environment Canada climate

readings, by month (January or July) data (January/July 2019).
Toronto Pearson Airport

location.
Fuel Types Default fuel mix (E85 reassigned to MOVESS3.0.1 Default
Gasoline)
Vehicle Types Source IDs 11, 21, 31, 32, 42, 43, 51, -
52, 53
Vehicle Age Distribution [MOVES3.0.1 Default U.S. EPA

The applicable emissions factors for all vehicle classes generated by MOVES, running
as County Scale, for the existing condition and projected build-out years (2019 and
2041) with appropriate speed bins for the Study Area are summarized in Appendix E.

The individual vehicle type emissions from MOVES were combined to create a
representative vehicle emission for three classes of vehicle: cars (Source ID 11, 21, 31,
and 32), trucks (Source ID 43, 51, 52, and 53), and transit busses (Source ID 42). The
vehicle fraction for each source type is shown in Table 4-2.
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Table 4-2: Source Type Fractions (MOVES3.0.1)

Description Fraction | Category | Source 201_9 204_1
ID Fraction | Fraction

Bus Rapid Transit B 42 B 42 100% 100%
Dundas West Passenger Car Mix c1 C 11 3% 4%
Dundas West Passenger Car Mix c21 C 21 43% 48%
Dundas West Passenger Car Mix c31 C 31 48% 43%
Dundas West Passenger Car Mix Cc32 C 32 6% 5%
Dundas West Medium Truck Mix T 42 T 42 1% 1%
Dundas West Medium Truck Mix T 43 T 43 5% 4%
Dundas West Medium Truck Mix T51 T 51 1% 1%
Dundas West Medium Truck Mix T 52 T 52 89% 90%
Dundas West Medium Truck Mix T53 T 53 4% 4%

The emission factors output by MOVES were used to calculate an appropriate emission
rate to be input into the AERMOD model for assessment, in grams per second (g/s).
The representative daily traffic volumes (AADT) and Bus Rapid Transit headway bus
volumes for each identified source within the Study Area were used to determine a
maximum daily emission rate. A 24-hour traffic dispersion profile, using an ‘urban’
distribution profile from the United States Federal Highway Association "REALCOST"
program, was applied to daily emission rates to determine an hourly emission profile for
the Study Area. For the Future Build Conditions, the U.S. FHA 24-hour profile was
combined with Bus Rapid Transit headway assumptions for the Study Area to provide a
weighted 24-hour distribution for both traffic and Bus Rapid Transit in combination.
Further details are included within the Assumptions Report in Appendix B. The
associated AERMOD emission rates (g/s) derived from the MOVES output and
combined representative traffic data is shown in Appendix F for each modelled source.

4.3 Annual GHG and Criteria Air Contaminants Inventory

Annual emissions from all sources within the Study Area were estimated using the
emission rates (g/s), multiplied by the predicted annual traffic volumes. Annual
emissions were also calculated based on the predicted number of vehicles idling
periods correlating to the hourly number of representative transit arrivals.

Table 4-3 and Table 4-4 show the predicted annual emissions for select priority criteria
air contaminants and greenhouse gas emissions assessed for the Future Build
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Conditions (2041), respectively. Total carbon dioxide equivalent was calculated using
the 100-year global warming potential used by Environment and Climate Change

Canada (ECCC) for 2021 greenhouse gas reporting®.

Table 4-3:  Priority Criteria Air Contaminant Annual Emissions from All Sources
within the Mississauga East Study Area, Future Build Conditions (2041)

Total Annual Emissions - Future Build Conditions

Criteria Air Contaminant
(CAQ)

(tonnes)
NOx 309
CcO 300
SO, 1.39
PM:s 1.66

Table 4-4: Greenhouse Gas Annual Emissions from All Sources within the
Mississauga East Study Area, Future Build Conditions (2041)

Greenhouse Gas (GHG) Total Annual Em|SS|o(r][2r;nFeu)ture Build Conditions

CO3 243,952
Methane 103
Nitrous Oxide 4.5

CO, Equivalent 247,881

Table 4-5 and Table 4-6 show the predicted annual emissions for select priority criteria
air contaminants and greenhouse gas emissions assessed for the Future No-Build

Conditions (2041), respectively.

Table 4-5:  Priority Criteria Air Contaminant Annual Emissions from All Sources
within the Mississauga East Study Area, Future No-Build Conditions (2041)

Criteria Air Contaminant
(CAQC)

Total Annual Emissions - Future Build Conditions

(tonnes)
NOx 270
CcO 296
SO, 1.67

5 Environment and Climate Change Canada, 2021, “Technical Guidance on reporting Greenhouse Gas
Emissions”: Accessed online: https://publications.gc.ca/collections/collection_2021/eccc/En81-29-

2020-eng.pdf
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Criteria Air Contaminant Total Annual Emissions - Future Build Conditions

(72\®) (tonnes)

PM: 5 4.36

Table 4-6: Greenhouse Gas Annual Emissions from All Sources within the
Mississauga East Study Area, Future No-Build Conditions (2041)

Greenhouse Gas (GHG) Total Annual Em|SS|o(r][2r;nFeu)ture Build Conditions

CO; 284,342
Methane 69
Nitrous Oxide 5.09
CO, Equivalent 287,585

The project operations show a slight increase in nitrogen oxides, carbon monoxide, and
methane emissions, with a decrease in particulate, sulphur dioxide, carbon dioxide, and
nitrous oxide emissions. These changes are expected from both increased bus traffic
resulting from the bus rapid transit (BRT) operations, and a simultaneous decrease in
projected regular traffic along Dundas Street West due to the project implementation
and increased public transit ridership.
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5. Air Dispersion Modelling

Dispersion modelling was conducted with the modelling software AERMOD, version
19191, and AERMET 19191. The air dispersion modelling was set-up using guidance
provided in the “Air Dispersion Modelling Guideline for Ontario, Guideline A-11, version
3.0” published by the Ministry of Environment Conservation and Parks (MECP). For
each link and source in each station, an hourly profile of emissions and traffic data was
input into the model, along with other pertinent information such as road width per link,
and queue lengths of the road vehicles. Release heights and plume widths were
calculated in accordance with U.S. Environmental Protection Agency’s recommended
methodologies.

5.1 Modelling Inputs

5.1.1 Meteorology

Five years of site-specific pre-processed meteorological data from 2016 — 2020 with
land use derived from the Study Area was obtained from the Ontario Ministry of
Environment, Conservation and Parks. The meteorological data (surface) was collected
at Toronto Pearson Airport station located in Toronto (Station ID 61587), and was
processed for suburban land-use.

5.1.2 Terrain

Terrain data is publicly available from the Ontario Ministry of Environment, Conservation
and Parks via their website® for the Study Area in the form of GeoTiff files. The GeoTiff
file used for the modelling input was cdem_dem_030M.tiff.

5.1.3 Identified Receptors

The Ministry of Transportation Ontario Guideline (2019) as well as Metrolinx’s internal
document “Recommended Approach for Assessing and Mitigating Air Quality Impacts

6 Regional Meteorological and Terrain Data for Air Dispersion Modelling (MECP):
https://www.ontario.ca/page/map-regional-meteorological-and-terrain-data-air-dispersion-modelling
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and Greenhouse Gases of Metrolinx Public Transit Projects” identifies two types of
receptors:

A Sensitive (residences); and

A Critical (hospitals, retirement homes, childcare centres, and similar
institution buildings).

The receptors identified within the Study Area have been described within Section 2.2
of this report in Table 2-1.

In addition to these sensitive and critical receptors identified, the AERMOD models were
created with a grid of 50 m x 50 m receptor points within the Study Area, excluding
areas overlapping with the influence area surrounding line volume sources to prevent
the overestimation of road impacts.

5.2 NO2 Assessment using Ozone Limiting Method (OLM)

The concentration of nitrogen dioxide (NO>) in the atmosphere is affected by the
reaction of nitrous oxide (NO) with ozone (O3), which is a by-product of mobile vehicle
fuel combustion. The atmospheric reaction of NO with ozone is demonstrated as
follows:

NO + Oz A NOz + Oz

It is assumed that the rate of conversion of NO to NO; is controlled by the availability of
ozone in the ambient atmosphere. This principle is called the “ozone limiting method”
(OLM). Using the same principles, given a high enough concentration of ozone in the
ambient atmosphere, all of the emitted NO emissions will convert to NO2 and disperse
in the same way as other inert combustion products from mobile vehicles.

According to NOx studies done by the U.S. Environmental Protection Agency,
emissions of NOx from combustion are primarily in the form of NO (U.S. EPA, 1999).
Modelled concentrations of NOx were therefore used along with ambient measured
concentrations of background ozone levels from nearby Ontario Ministry of
Environment, Conservation and Parks and Environment Canada monitoring stations to
calculate the concentrations of NO- at a given sensitive receptor. The Québec Ministry
of the Sustainable Development, Environment, and Parks published a technical guide
for calculating atmospheric concentration of NO2 using the ozone limiting method
(Couture, 2008), described as follows:
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A If the concentration (part per million, ppm) of NO is lower than that of ozone
(INO] < [O3] or, more precisely, [0z > 0.9 [NOX]), then we assume that all of
NO was converted to NO2 : [NO2] = [NOx]

A If the concentration (ppm) of NO is greater than that of ozone ([NO] > [O3]),
then the concentration of NO equal to the concentration (ppm) of ozone is
converted to NO2 : [NO2] = [O3] + 0.1* [NOx]

The concentration of ambient ozone was taken as the average of the maximum 90"
percentile values (2015 to 2019) for measured ozone concentrations at the NAPS
Mississauga Station (NAPS ID 60434) as shown in Table 5-1. The NAPS Mississauga
Station is located within the Study Area, at the University of Toronto Mississauga
campus, northeast of the Dundas Street West and Mississauga Road intersection.
Based on proximity, it was chosen as the most representative station for the ozone
background level assessment.

Table 5-1: Local Ambient Ozone Levels (90" Percentile Concentrations,

ppb)
Averaging Data 5-Year
Period 2015 | 2016 2017 2018 2019
. Source Average
Contaminant (hr)
O3 1 NAPS 43 42 42 43 40 42
O3 24 NAPS 37 36 36 38 35 37
O3 Annual NAPS 25 26 26 26 24 26

The modelled maximum receptor grid and discrete receptor concentrations of NOx for
the Existing Conditions (2019), Future No-Build, and Future Build Conditions (2041) and
the resulting calculated NO> concentration using the ozone limiting method is shown
below for the maximum impacted critical receptor in Table 5-2. The resulting calculated
NO- concentration using the ozone limiting method for all sensitive and critical receptors
are shown in Appendix G.
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Table 5-2: NO2 Calculation Using Ozone Limiting Method: Maximum
Critical Receptor Concentration

Modelled Modelled | Background
NOXx NOXx O3 OLM NO; | OLM NO; Maximum

Averaging | Concentr | Concentra | Concentrati | Concentr | Concentr Concentration
Condition: Period ation tion (ppb) on ation ation Location (UTM
Year [ uly) (ug/m?) . (Ppb) (Ppb) (ug/m?) X, UTMY)

611674.95,
EC: 2019 1 140 74.44 42 49.44 92.98 4826277.30
(CR7)
611634.99,
EC: 2019 24 43 23.01 37 23.01 43.26 4826200.97
(CR6)
611634.99,
EC: 2019 | Annual 14 7.38 26 7.38 13.88 4826200.97
(CR6)
611674.95,
FNB: 2041 1 134 71.12 42 49.11 92.35 4826277.30
(CR7)
611634.99,
FNB: 2041 24 35 18.82 37 18.82 35.39 4826200.97
(CR6)
611634.99,
FNB: 2041 | Annual 12 6.30 26 6.30 11.86 4826200.97
(CR6)
611634.99,
FB: 2041 1 178 95 42 51 97 4826200.97
(CR6)
611634.99,
FB: 2041 24 50 27 37 27 50 4826200.97
(CR6)
611634.99,
FB: 2041 | Annual 17 9 26 9 17 4826200.97

(CR6)

Notes: (1) EC — Existing Conditions; FNB — Future No-Build Conditions; FB - Future Build
Conditions

(2) Conversion from pg/m? to ppb uses the molecular weight of nitrogen dioxide
(46 g/mol), gas constant (8.314 m*® Pa mol* K), and standard temperature and
pressure of 101.325 Pa and 25 degrees Celsius.
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6. Potential Impacts, Mitigation Measures and
Monitoring Activities

6.1 Potential Impacts
6.1.1 Operations

6.1.1.1 Predicted Cumulative Concentrations: Existing Conditions

The highest predicted contaminant emissions for the Existing Conditions were modelled
in AERMOD using a 50-metre spaced receptor grid, including sensitive and critical
receptors. The results of the dispersion modelling identified the location of the maximum
concentration at the most impacted receptor within each Study Area. The maximum
concentrations for all receptors (including gridded receptors), and at the most impacted
critical and sensitive receptor for the Mississauga East Study Area are summarized in
Table 6-1, Table 6-2, and Table 6-3, respectively. Results are presented with the
background concentrations for each contaminant per averaging period to determine the
cumulative concentrations. The cumulative concentrations were compared to the
applicable Air Quality Threshold and the predicted exceedances are noted in red.

The maximum concentration cumulative impacts at each identified critical and sensitive
receptor is included in Appendix H. There are nine critical receptors and 27 sensitive
receptors identified within the Mississauga East Study Area, as listed in Table 2-1.
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Table 6-1. Summary of Existing Conditions Cumulative Concentration: Maximum Concentration

Maximum Location of ] JAVAY ]
Background Cumulative
. Avg. . Modelled Max Conc. CAAQS | Standard | Max % of
Contaminant ) Conc. Percentile ) % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) ) Standard
(ug/m?3) coordinates)
5-year 90th 613464.49
1 hour 36 _ 127 163 400 AAQC 32% 41%
Percentile 4828603.91
3-year 98th 613464.49 CAAQS
1 hour 88 _ 127 215 83 153% 259%
NO Percentile 4828603.91 (2025)
’ 5-year 90th 614602.33
24 hour 28 _ 84 112 200 AAQC 42% 56%
Percentile 4829754.08
Max Annual 614602.33 CAAQS
Annual 17 50 67 24 208% 279%
Mean 4829754.08 (2025)
5-year 90th 614602.33
1 hour 422 _ 1,222 1644 36,200 | AAQC 3% 5%
co Percentile 4829754.08
5-year 90th 614602.33
8 hour 413 _ 618 1031 15,700 | AAQC 4% 7%
Percentile 4829754.08
i 5-year 90th 614602.33
10 min. 5 _ 8.00 13.00 178 AAQC 4% 7%
Percentile 4829754.08
3-year 99th 614602.33 CAAQS
SO, 1 hour 25 _ 4.84 29.84 179 3% 17%
Percentile 4829754.08 (2025)
5-year 90th 614602.33
1 hour 3 _ 4.84 7.84 106 AAQC 5% 7%
Percentile 4829754.08
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Table 6-1. Summary of Existing Conditions Cumulative Concentration: Maximum Concentration

Maximum Location of ] JAVAY ]
Background Cumulative
. Avg. . Modelled Max Conc. CAAQS | Standard | Max % of
Contaminant ) Conc. Percentile ) % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) ) Standard
(ug/m?3) coordinates)
Maximum
614602.33 CAAQS
Annual 2.8 Annual 0.55 3.35 11 5% 30%
4829754.08 (2025)
Mean
5-year 614602.33
Annual 3.3 0.55 3.85 11 AAQC 5% 35%
Mean 4829754.08
5-year 90th 614602.33
PMo 24 hour 25 ) 6.83 31.83 50 AAQC 14% 64%
Percentile 4829754.08
3-year 98th 614602.33
24 hour 20 ] 5.86 25.86 27 CAAQS 22% 96%
Percentile 4829754.08
PM2s
5-year 614602.33
Annual 7.7 1.96 9.66 8.8 CAAQS 22% 110%
Mean 4829754.08
5-year 90th 613464.49
0.5 hour 5 ) 2.90 7.90 500 AAQC 1% 2%
Percentile 4828603.91
Acetaldehyde
5-year 90th 614602.33
24 hour 2 _ 0.75 2.75 500 AAQC 0% 1%
Percentile 4829754.08
5-year 90th 613464.49
1 hour 0.2 ) 0.31 0.51 4.5 AAQC 7% 11%
. Percentile 4828603.91
Acrolein
5-year 90th 614602.33
24 hour 0.1 ] 0.10 0.20 0.4 AAQC 24% 49%
Percentile 4829754.08
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Table 6-1. Summary of Existing Conditions Cumulative Concentration: Maximum Concentration

Maximum Location of ]
Background Cumulative
. Avg. . Modelled Max Conc. CAAQS | Standard | Max % of
Contaminant ) Conc. Percentile % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) _ Standard
(ug/m3)  |coordinates)
5-year 90th 614602.33
24 hour 0.8 _ 1.02 1.82 2.3 AAQC 44% 79%
Percentile 4829754.08
Benzene
5-year 614602.33
Annual 0.49 0.34 0.83 0.45 AAQC 76% 185%
Mean 4829754.08
5-year 90th 614602.33
24 hour 1.21E-04 _ 1.14E-03 1.27E-03 | 0.00005| AAQC | 2,288% 2,530%
Benzo(a)- Percentile 4829754.08
pyrene 5-year 614602.33
Annual 6.75E-05 3.84E-04 4.52E-04 |0.00001| AAQC | 3,841% 4,516%
Mean 4829754.08
5-year 90th 614602.33
24 hour 0.06 _ 0.13 0.19 10 AAQC 1% 2%
. Percentile 4829754.08
1,3-Butadiene
5-year 614602.33
Annual 0.04 0.04 0.08 2 AAQC 2% 4%
Mean 4829754.08
5-year 90th 614602.33
Formaldehyde | 24 hour 3 _ 1.34 4.34 65 AAQC 2% 7%
Percentile 4829754.08
Notes:

(1) NO is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged

over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The
Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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Table 6-2: Summary of Existing Conditions Cumulative Concentration: Most Impacted Critical Receptor

Maximum Most ] AAQC/ ]
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile N Conc. % of
Period Conc. Critical Standard| Source [Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor (ug/m?3)
5-year 90th
1 hour 36 _ 93 CR7 129 400 AAQC 23% 32%
Percentile
3-year 98th CAAQS
1 hour 88 _ 93 CRY7 181 83 112% 218%
Percentile (2025)
NO2
5-year 90th
24 hour 28 _ 39 CR7 67 200 AAQC 19% 33%
Percentile
Max Annual CAAQS
Annual 17 12 CR7 29 24 51% 122%
Mean (2025)
5-year 90th
1 hour 422 _ 418 CR7 840 36,200 | AAQC 1% 2%
Percentile
(6{0)
5-year 90th
8 hour 413 _ 201 CR6 614 15,700 | AAQC 1% 4%
Percentile
) 5-year 90th
10 min. 5 _ 2.88 CR7 7.88 178 AAQC 2% 4%
Percentile
3-year 99th CAAQS
SO 1 hour 25 _ 1.74 CR7 26.74 179 1% 15%
Percentile (2025)
5-year 90th
1 hour 3 _ 1.74 CR7 4.74 106 AAQC 2% 4%
Percentile
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Table 6-2: Summary of Existing Conditions Cumulative Concentration: Most Impacted Critical Receptor

Maximum Most ) )
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile N Conc. % of
Period Conc. Critical Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
Maximum
CAAQS
Annual 2.8 Annual 0.17 CR6 2.97 11 2% 27%
(2025)
Mean
5-year
Annual 3.3 0.17 CR6 3.47 11 AAQC 2% 32%
Mean
5-year 90th
PMo 24 hour 25 ] 2.52 CR6 27.52 50 AAQC 5% 55%
Percentile
3-year 98th
24 hour 20 ) 1.79 CR6 21.79 27 CAAQS 7% 81%
Percentile
PM2s
5-year
Annual 7.7 0.57 CR6 8.27 8.8 CAAQS 6% 94%
Mean
5-year 90th
0.5 hour 5 ] 0.87 CR7 5.87 500 AAQC 0% 1%
Percentile
Acetaldehyde
5-year 90th
24 hour 2 ) 0.22 CR6 2.22 500 AAQC 0% 0%
Percentile
5-year 90th
1 hour 0.2 ] 0.09 CR7 0.29 4.5 AAQC 2% 6%
. Percentile
Acrolein
5-year 90th
24 hour 0.1 ) 0.03 CR6 0.13 0.4 AAQC 7% 32%
Percentile
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Table 6-2: Summary of Existing Conditions Cumulative Concentration: Most Impacted Critical Receptor

Maximum Most ] ]
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile . Conc. % of
Period Conc. Critical Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
5-year 90th
24 hour 0.8 _ 0.33 CR6 1.13 2.3 AAQC 14% 49%
Percentile
Benzene c
-year
Annual 0.49 My 0.11 CR6 0.60 0.45 AAQC 24% 133%
ean
5-year 90th
24 hour 1.21E-04 _ 3.29E-04 CR6 4.50E-04 |0.00005| AAQC 658% 900%
Benzo(a)- Percentile
pyrene 5-year
Annual 6.75E-05 N 1.06E-04 CR6 1.73E-04 |0.00001| AAQC | 1,055% 1,731%
ean
5-year 90th
24 hour 0.06 _ 0.04 CR6 0.10 10 AAQC 0% 1%
) Percentile
1,3-Butadiene c
-year
Annual 0.04 Y 0.01 CR6 0.05 2 AAQC 1% 3%
Mean
5-year 90th
Formaldehyde | 24 hour 3 _ 0.39 CR6 3.39 65 AAQC 1% 5%
Percentile

Notes:
(1) NO is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method
(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged
over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The
Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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Table 6-3: Summary of Existing Conditions Cumulative Concentration: Most Impacted Sensitive Receptor

Maximum Most ] AAQC/ ]
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard| Source [Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor (ug/m?3)
5-year 90th
1 hour 36 _ 119 SR11 155 400 AAQC 30% 39%
Percentile
3-year 98th CAAQS
1 hour 88 _ 119 SR11 207 83 143% 249%
Percentile (2025)
NO2
5-year 90th
24 hour 28 _ 79 SR11 107 200 AAQC 39% 53%
Percentile
Max Annual CAAQS
Annual 17 31 SR11 48 24 131% 201%
Mean (2025)
5-year 90th
1 hour 422 _ 978 SR8 1400 36,200 | AAQC 3% 4%
Percentile
(6{0)
5-year 90th
8 hour 413 _ 487 SR8 900 15,700 | AAQC 3% 6%
Percentile
) 5-year 90th
10 min. 5 _ 6.37 SR8 11.37 178 AAQC 4% 6%
Percentile
3-year 99th CAAQS
SO 1 hour 25 _ 3.86 SR8 28.86 179 2% 16%
Percentile (2025)
5-year 90th
1 hour 3 _ 3.86 SR8 6.86 106 AAQC 4% 6%
Percentile
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Table 6-3: Summary of Existing Conditions Cumulative Concentration: Most Impacted Sensitive Receptor

Maximum Most ) )
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
Maximum
CAAQS
Annual 2.8 Annual 0.40 SR8 3.20 11 4% 29%
(2025)
Mean
5-year
Annual 3.3 0.40 SR8 3.70 11 AAQC 4% 34%
Mean
5-year 90th
PMo 24 hour 25 ] 6.03 SR8 31.03 50 AAQC 12% 62%
Percentile
3-year 98th
24 hour 20 ) 511 SR8 25.11 27 CAAQS 19% 93%
Percentile
PM2s
5-year
Annual 7.7 N 1.63 SR8 9.33 8.8 CAAQS 18% 106%
ean
5-year 90th
0.5 hour 5 ] 2.42 SR8 7.42 500 AAQC 0% 1%
Percentile
Acetaldehyde
5-year 90th
24 hour 2 ) 0.63 SR8 2.63 500 AAQC 0% 1%
Percentile
5-year 90th
1 hour 0.2 ] 0.26 SR11 0.46 4.5 AAQC 6% 10%
. Percentile
Acrolein
5-year 90th
24 hour 0.1 ) 0.08 SR8 0.18 0.4 AAQC 20% 45%
Percentile
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Table 6-3: Summary of Existing Conditions Cumulative Concentration: Most Impacted Sensitive Receptor

Maximum Most ] ]
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile . Conc. % of
Period Conc. Sensitive Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
5-year 90th
24 hour 0.8 _ 0.79 SR8 1.59 2.3 AAQC 34% 69%
Percentile
Benzene c
-year
Annual 0.49 My 0.25 SR8 0.74 0.45 AAQC 56% 165%
ean
5-year 90th
24 hour 1.21E-04 _ 9.77E-04 SR8 1.10E-03 |0.00005| AAQC | 1,955% 2,197%
Benzo(a)- Percentile
pyrene 5-year
Annual 6.75E-05 N 3.11E-04 SR8 3.78E-04 |0.00001 | AAQC | 3,106% 3,782%
ean
5-year 90th
24 hour 0.06 _ 0.10 SR8 0.16 10 AAQC 1% 2%
) Percentile
1,3-Butadiene c
-year
Annual 0.04 Y 0.03 SR8 0.07 2 AAQC 2% 4%
Mean
5-year 90th
Formaldehyde | 24 hour 3 _ 1.14 SR8 4.14 65 AAQC 2% 6%
Percentile

Notes:
(1) NO is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method
(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged
over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The
Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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6.1.1.2 Predicted Cumulative Concentrations: Future No-Build Conditions

The highest predicted contaminant emissions for the Future No-Build Conditions were
modelled in AERMOD using a 50-metre spaced receptor grid, including sensitive and
critical receptors. The results of the dispersion modelling identified the location of the
maximum concentration at the most impacted receptor within each Study Area. The
maximum concentrations for all receptors (including gridded receptors), and at the most
impacted critical and sensitive receptor for the Mississauga East Study Area are
summarized in Table 6-4, Table 6-5, and Table 6-6, respectively. Results are
presented with the background concentrations for each contaminant per averaging
period to determine the cumulative concentrations. The cumulative concentrations were
compared to the applicable Air Quality Threshold and the predicted exceedances are
noted in red.

The maximum concentration cumulative impacts at each identified critical and sensitive
receptor is included in Appendix H. There are nine critical receptors and 27 sensitive
receptors identified within the Mississauga East Study Area, as listed in Table 2-1.
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Table 6-4. Summary of Future No-Build Conditions Cumulative Concentration: Maximum Concentration

Maximum | Location of ] JAVAY ]
Background Cumulative
. Avg. . Modelled Max Conc. CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile onc. % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) ) m Standard
(ug/m3)  |Coordinates) (ug/m?3)
5-year 90th 614602.33
1 hour 36 _ 115 151 400 AAQC 29% 38%
Percentile 4829754.08
3-year 98th 614602.33 CAAQS
1 hour 88 _ 115 203 83 138% 244%
NO Percentile 4829754.08 (2025)
2 5-year 90th 614602.33
24 hour 28 _ 81 109 200 AAQC 40% 54%
Percentile 4829754.08
Max Annual 614602.33 CAAQS
Annual 17 40 57 24 168% 239%
Mean 4829754.08 (2025)
5-year 90th 614602.33
1 hour 422 _ 313 735 36,200 | AAQC 1% 2%
co Percentile 4829754.08
5-year 90th 614602.33
8 hour 413 _ 152 565 15,700 | AAQC 1% 4%
Percentile 4829754.08
i 5-year 90th 614602.33
10 min. 5 _ 3.49 8.49 178 AAQC 2% 5%
Percentile 4829754.08
3-year 99th 614602.33 CAAQS
SO, 1 hour 25 _ 2.11 27.11 179 1% 15%
Percentile 4829754.08 (2025)
5-year 90th 614602.33
1 hour 3 _ 2.11 5.11 106 AAQC 2% 5%
Percentile 4829754.08
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Table 6-4. Summary of Future No-Build Conditions Cumulative Concentration: Maximum Concentration

Maximum | Location of

Background Cumulative Cumulative
. Avg. . Modelled Max Conc. CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile Conc. % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) ) (ug/m?3) Standard
(ug/m3)  |Coordinates)
Maximum
614602.33 CAAQS
Annual 2.8 Annual 0.24 3.04 11 2% 28%
4829754.08 (2025)
Mean
5-year 614602.33
Annual 3.3 0.24 3.54 11 AAQC 2% 32%
Mean 4829754.08
5-year 90th 614602.33
PM1o 24 hour 25 ) 1.30 26.30 50 AAQC 3% 53%
Percentile 4829754.08
3-year 98th 614602.33
24 hour 20 ] 0.68 20.68 27 CAAQS 3% 77%
Percentile 4829754.08
PM2s
5-year 614602.33
Annual 7.7 0.23 7.93 8.8 CAAQS 3% 90%
Mean 4829754.08
5-year 90th 611674.95
0.5 hour 5 ) 0 5 500 AAQC 0% 1%
Percentile 4826277.3
Acetaldehyde
5-year 90th 614602.33
24 hour 2 _ 1 3 500 AAQC 0% 1%
Percentile 4829754.08
5-year 90th 614602.33
1 hour 0.2 ) 0.03 0.23 4.5 AAQC 1% 5%
. Percentile 4829754.08
Acrolein
5-year 90th 614602.33
24 hour 0.1 ] 0.01 0.11 0.4 AAQC 3% 28%
Percentile 4829754.08
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Table 6-4. Summary of Future No-Build Conditions Cumulative Concentration: Maximum Concentration

Maximum | Location of ] ]
Background Cumulative Cumulative
. Avg. . Modelled Max Conc. CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile Conc. % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) _ (ug/m?3) Standard
(ug/m3)  |Coordinates)
5-year 90th 614602.33
24 hour 0.8 ) 0.12 0.92 2.3 AAQC 5% 40%
Percentile 4829754.08
Benzene
5-year 614602.33
Annual 0.49 0.04 0.53 0.45 AAQC 9% 118%
Mean 4829754.08
5-year 90th 614602.33
24 hour | 1.21E-04 ) 1.13E-04 2.34E-04 |0.00005| AAQC 226% 469%
Benzo(a)- Percentile 4829754.08
pyrene 5-year 614602.33
Annual 6.75E-05 3.85E-05 1.06E-04 |0.00001 | AAQC 385% 1,061%
Mean 4829754.08
5-year 90th
24 hour 0.06 . 0.00 - 0.06 10 AAQC 0% 1%
. Percentile
1,3-Butadiene
5-year
Annual 0.04 0.00 - 0.04 2 AAQC 0% 2%
Mean
5-year 90th 614602.33
Formaldehyde | 24 hour 3 _ 0.29 3.29 65 AAQC 0% 5%
Percentile 4829754.08
Notes:

(1) NO is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged

over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The
Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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Table 6-5: Summary of Future No-Build Conditions Cumulative Concentration: Most Impacted Critical
Receptor

Maximum Most AAQC/

Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile __ Conc. % of
Period Conc. Critical Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor (ug/m?3)
5-year 90th
1 hour 36 . 92 CR7 128 400 AAQC 23% 32%
Percentile
3-year 98th CAAQS
1 hour 88 . 92 CR7 180 83 111% 217%
Percentile (2025)
NO
5-year 90th
24 hour 28 ] 26 CR7 54 200 AAQC 13% 27%
Percentile
Max Annual CAAQS
Annual 17 8 CR7 25 24 35% 106%
Mean (2025)
5-year 90th
1 hour 422 ) 98 CR6 520 36,200 | AAQC 0% 1%
Percentile
CO
5-year 90th
8 hour 413 ] 48 CR6 461 15,700 | AAQC 0% 3%
Percentile
) 5-year 90th
10 min. 5 ) 1.35 CR7 6.35 178 AAQC 1% 4%
Percentile
3-year 99th CAAQS
SO, 1 hour 25 . 0.82 CR7 25.82 179 0% 14%
Percentile (2025)
5-year 90th
1 hour 3 ) 0.82 CR7 3.82 106 AAQC 1% 4%
Percentile
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Table 6-5: Summary of Future No-Build Conditions Cumulative Concentration: Most Impacted Critical
Receptor

Maximum Most

Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile __ Conc. % of
Period Conc. Critical Standard | Source [ Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
Maximum
CAAQS
Annual 2.8 Annual 0.08 CR6 2.88 11 1% 26%
(2025)
Mean
5-year
Annual 3.3 0.08 CR6 3.38 11 AAQC 1% 31%
Mean
5-year 90th
PMo 24 hour 25 ) 0.95 CR6 25.95 50 AAQC 2% 52%
Percentile
3-year 98th
24 hour 20 ] 0.34 CR6 20.34 27 CAAQS 1% 75%
Percentile
PM2s
5-year
Annual 7.7 0.11 CR6 7.81 8.8 CAAQS 1% 89%
Mean
5-year 90th
0.5 hour 5 ) 0.38 CR7 5.38 500 AAQC 0% 1%
Percentile
Acetaldehyde
5-year 90th
24 hour 2 ) 0.08 CR6 2.08 500 AAQC 0% 0%
Percentile
5-year 90th
1 hour 0.2 ) 0.01 CR7 0.21 4.5 AAQC 0% 5%
. Percentile
Acrolein
5-year 90th
24 hour 0.1 ] 0.003 CR6 0.10 0.4 AAQC 1% 26%
Percentile
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Table 6-5: Summary of Future No-Build Conditions Cumulative Concentration: Most Impacted Critical

Receptor
Maximum Most ) )
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile __ Conc. % of
Period Conc. Critical Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
5-year 90th
24 hour 0.8 . 0.04 CR6 0.84 2.3 AAQC 2% 37%
Percentile
Benzene
5-year
Annual 0.49 N 0.01 CR6 0.50 0.45 AAQC 3% 112%
ean
5-year 90th
24 hour 1.21E-04 . 3.66E-05 CR6 1.58E-04 |0.00005| AAQC 73% 316%
Benzo(a)- Percentile
pyrene 5-year
Annual 6.75E-05 N 1.20E-05 CR6 7.96E-05 |0.00001| AAQC 120% 796%
ean
5-year 90th
24 hour 0.06 ) 0.00 - 0.06 10 AAQC 0% 1%
. Percentile
1,3-Butadiene
5-year
Annual 0.04 0.00 - 0.04 2 AAQC 0% 2%
Mean
5-year 90th
Formaldehyde | 24 hour 3 ) 0.09 CR6 3.09 65 AAQC 0% 5%
Percentile
Notes:

(1) NOs is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged
over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The
Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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Table 6-6: Summary of Future No-Build Conditions Cumulative Concentration: Most Impacted Sensitive
Receptor

Maximum Most AAQC/

Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor (ug/m?3)
5-year 90th
1 hour 36 . 111 SR8 147 400 AAQC 28% 37%
Percentile
3-year 98th CAAQS
1 hour 88 . 111 SR8 199 83 134% 240%
Percentile (2025)
NO
5-year 90th
24 hour 28 ] 80 SR8 108 200 AAQC 40% 54%
Percentile
Max Annual CAAQS
Annual 17 35 SR8 52 24 148% 218%
Mean (2025)
5-year 90th
1 hour 422 ) 284 SR8 706 36,200 | AAQC 1% 2%
Percentile
CO
5-year 90th
8 hour 413 ] 138 SR8 551 15,700 | AAQC 1% 4%
Percentile
) 5-year 90th
10 min. 5 ) 3.08 SR8 8.08 178 AAQC 2% 5%
Percentile
3-year 99th CAAQS
SO, 1 hour 25 . 1.87 SR8 26.87 179 1% 15%
Percentile (2025)
5-year 90th
1 hour 3 ) 1.87 SR8 4.87 106 AAQC 2% 5%
Percentile
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Table 6-6: Summary of Future No-Build Conditions Cumulative Concentration: Most Impacted Sensitive
Receptor

Maximum Most

Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard | Source [ Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
Maximum
CAAQS
Annual 2.8 Annual 0.21 SR8 3.01 11 2% 27%
(2025)
Mean
5-year
Annual 3.3 0.21 SR8 3.51 11 AAQC 2% 32%
Mean
5-year 90th
PMo 24 hour 25 ) 1.23 SR8 26.23 50 AAQC 2% 52%
Percentile
3-year 98th
24 hour 20 ] 0.62 SR8 20.62 27 CAAQS 2% 76%
Percentile
PM2s
5-year
Annual 7.7 0.20 SR8 7.90 8.8 CAAQS 2% 90%
Mean
5-year 90th
0.5 hour 5 ) 0 SR8 5 500 AAQC 0% 1%
Percentile
Acetaldehyde
5-year 90th
24 hour 2 ) 1 SR8 3 500 AAQC 0% 1%
Percentile
5-year 90th
1 hour 0.2 ) 0.03 SR8 0.23 4.5 AAQC 1% 5%
. Percentile
Acrolein
5-year 90th
24 hour 0.1 ] 0.01 SR8 0.11 0.4 AAQC 3% 28%
Percentile
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Table 6-6: Summary of Future No-Build Conditions Cumulative Concentration: Most Impacted Sensitive

Receptor
Maximum Most ) )
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
5-year 90th
24 hour 0.8 . 0.11 SR8 0.91 2.3 AAQC 5% 40%
Percentile
Benzene
5-year
Annual 0.49 N 0.04 SR8 0.53 0.45 AAQC 8% 117%
ean
5-year 90th
24 hour 1.21E-04 . 1.02E-04 SR8 2.23E-04 |0.00005| AAQC 204% 446%
Benzo(a)- Percentile
pyrene 5-year
Annual 6.75E-05 N 3.33E-05 SR8 1.01E-04 |0.00001| AAQC 333% 1,008%
ean
5-year 90th
24 hour 0.06 ) 0.00 - 0.06 10 AAQC 0% 1%
. Percentile
1,3-Butadiene
5-year
Annual 0.04 0.00 - 0.04 2 AAQC 0% 2%
Mean
5-year 90th
Formaldehyde | 24 hour 3 ) 0.26 SR8 3.26 65 AAQC 0% 5%
Percentile
Notes:

(1) NOs is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged
over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The

Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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6.1.1.3 Predicted Cumulative Concentrations: Future Build Conditions

The highest predicted contaminant emissions for the Future Build Conditions were
modelled in AERMOD using a 50-metre spaced receptor grid, including sensitive and
critical receptors. The results of the dispersion modelling identified the location of the
maximum concentration at the most impacted receptor within the Study Area. The
maximum concentrations for all receptors (including gridded receptors), and at the most
impacted critical and sensitive receptor for the Mississauga East Study Area are
summarized in Table 6-7, Table 6-8, and Table 6-9, respectively. Results are
presented with the background concentrations for each contaminant per averaging
period to determine the cumulative concentrations. The cumulative concentrations were
compared to the applicable Air Quality Threshold and the predicted exceedances are
noted in red.

The maximum concentration cumulative impacts at each identified critical and sensitive
receptor is included in Appendix H. There are nine critical receptors and 27 sensitive
receptors identified within the Mississauga East Study Area, as listed in Table 2-1. The
specific impacts at all receptors are also included as graphics showing isopleth curves
for varying pollutant concentrations in Appendix I.
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Table 6-7: Summary of Future Build Conditions Cumulative Concentration: Maximum Concentration

Maximum | Location of ] JAVAY ]
Background Cumulative
. Avg. . Modelled Max Conc. CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile onc. % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) _ m Standard
(ug/m3)  |Coordinates) (ug/m?3)
5-year 90th 614602.33
1 hour 36 _ 111 147 400 AAQC 28% 37%
Percentile 4829754.08
3-year 98th 614602.33 CAAQS
1 hour 88 _ 111 199 83 134% 240%
NO Percentile 4829754.08 (2025)
2 5-year 90th 614057.11
24 hour 28 _ 80 108 200 AAQC 40% 54%
Percentile 4829274.81
Max Annual 614602.33 CAAQS
Annual 17 36 53 24 152% 223%
Mean 4829754.08 (2025)
5-year 90th 614602.33
1 hour 422 _ 305 727 36,200 | AAQC 1% 2%
co Percentile 4829754.08
5-year 90th 614602.33
8 hour 413 _ 158 571 15,700 | AAQC 1% 4%
Percentile 4829754.08
) 5-year 90th 614602.33
10 min. 5 _ 2.66 7.66 178 AAQC 1% 4%
Percentile 4829754.08
3-year 99th 614602.33 CAAQS
SO, 1 hour 25 _ 1.61 26.61 179 1% 15%
Percentile 4829754.08 (2025)
5-year 90th 614602.33
1 hour 3 _ 1.61 4.61 106 AAQC 2% 4%
Percentile 4829754.08

67



Metrolinx / City of Mississauga
Air Quality Impact Assessment Report
Dundas Bus Rapid Transit Mississauga East Project

Table 6-7: Summary of Future Build Conditions Cumulative Concentration: Maximum Concentration

Maximum | Location of

Background Cumulative Cumulative
. Avg. . Modelled Max Conc. CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile Conc. % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) ) (ug/m?3) Standard
(ug/m3)  |Coordinates)
Maximum
614602.33 CAAQS
Annual 2.8 Annual 0.19 2.99 11 2% 27%
4829754.08 (2025)
Mean
5-year 614602.33
Annual 3.3 0.19 3.49 11 AAQC 2% 32%
Mean 4829754.08
5-year 90th 611188.81
PM1o 24 hour 25 ) 1.33 26.33 50 AAQC 3% 53%
Percentile 4825646.33
3-year 98th 611188.81
24 hour 20 ] 0.50 20.50 27 CAAQS 2% 76%
Percentile 4825646.33
PM2s
5-year 611188.81
Annual 7.7 0.17 7.87 8.8 CAAQS 2% 89%
Mean 4825646.33
5-year 90th 611634.99
0.5 hour 5 ) 0.61 5.61 500 AAQC 0% 1%
Percentile 4826200.97
Acetaldehyde
5-year 90th 614602.33
24 hour 2 _ 0.88 2.88 500 AAQC 0% 1%
Percentile 4829754.08
5-year 90th 614602.33
1 hour 0.2 ) 0.03 0.23 4.5 AAQC 1% 5%
. Percentile 4829754.08
Acrolein
5-year 90th 614602.33
24 hour 0.1 ] 0.01 0.11 0.4 AAQC 2% 27%
Percentile 4829754.08
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Table 6-7: Summary of Future Build Conditions Cumulative Concentration: Maximum Concentration

Maximum | Location of ] ]
Background Cumulative Cumulative
. Avg. . Modelled Max Conc. CAAQS |Standard | Max % of
Contaminant ) Conc. Percentile Conc. % of
Period Conc. (UTM Standard| Source |Standard
(ug/m?3) _ (ug/m?3) Standard
(ug/m3)  |Coordinates)
5-year 90th 614602.33
24 hour 0.8 ) 0.10 0.90 2.3 AAQC 4% 39%
Percentile 4829754.08
Benzene
5-year 614602.33
Annual 0.49 0.03 0.52 0.45 AAQC 7% 116%
Mean 4829754.08
5-year 90th 614602.33
24 hour | 1.21E-04 ) 8.61E-05 2.07E-04 |0.00005| AAQC 172% 415%
Benzo(a)- Percentile 4829754.08
pyrene 5-year 614602.33
Annual 6.75E-05 2.90E-05 9.65E-05 |0.00001| AAQC 290% 965%
Mean 4829754.08
5-year 90th
24 hour 0.06 . 0.00 - 0.06 10 AAQC 0% 1%
. Percentile
1,3-Butadiene
5-year
Annual 0.04 0.00 - 0.04 2 AAQC 0% 2%
Mean
5-year 90th 614602.33
Formaldehyde | 24 hour 3 _ 0.31 3.31 65 AAQC 0% 5%
Percentile 4829754.08
Notes:

(1) NO is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged

over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The
Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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Table 6-8: Summary of Future Build Conditions Cumulative Concentration: Most Impacted Critical

Receptor
Maximum Most ] AAQC/
Background Cumulative ]
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of | Cumulative
Contaminant _ Conc. Percentile . Conc.
Period 3 Conc. Critical 3 Standard | Source |Standard |% Standard
(Hg/m?) 3 (Hg/m?) 3
(ng/m?) Receptor (ng/m?)
5-year 90th
1 hour 36 _ 97 CR6 133 400 AAQC 24% 33%
Percentile
3-year 98th CAAQS
1 hour 88 _ 97 CR6 185 83 117% 223%
Percentile (2025)
NO2
5-year 90th
24 hour 28 _ 50 CR6 78 200 AAQC 25% 39%
Percentile
Max Annual CAAQS
Annual 17 17 CR6 34 24 71% 141%
Mean (2025)
5-year 90th
1 hour 422 _ 163 CR6 585 36,200 | AAQC 0% 2%
Percentile
(6{0)
5-year 90th
8 hour 413 _ 74 CR6 487 15,700 | AAQC 0% 3%
Percentile
) 5-year 90th
10 min. 5 _ 1.33 CR7 6.33 178 AAQC 1% 4%
Percentile
3-year 99th CAAQS
SOz 1 hour 25 _ 0.81 CR7 25.81 179 0% 14%
Percentile (2025)
5-year 90th
1 hour 3 _ 0.81 CR7 3.81 106 AAQC 1% 4%
Percentile
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Table 6-8: Summary of Future Build Conditions Cumulative Concentration: Most Impacted Critical
Receptor

Maximum Most

Background Cumulative ]
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of | Cumulative
Contaminant ) Conc. Percentile __ Conc.
Period 3 Conc. Critical 3 Standard | Source |Standard |% Standard
(Hg/m?) 3 (Hg/m?)
(ng/m?) Receptor
Maximum
CAAQS
Annual 2.8 Annual 0.08 CR6 2.88 11 1% 26%
(2025)
Mean
5-year
Annual 3.3 0.08 CR6 3.38 11 AAQC 1% 31%
Mean
5-year 90th
PMo 24 hour 25 ) 1.13 CR6 26.13 50 AAQC 2% 52%
Percentile
3-year 98th
24 hour 20 ] 0.38 CR6 20.38 27 CAAQS 1% 75%
Percentile
PM2s
5-year
Annual 7.7 0.13 CR6 7.83 8.8 CAAQS 1% 89%
Mean
5-year 90th
0.5 hour 5 ) 0.61 CR6 5.61 500 AAQC 0% 1%
Percentile
Acetaldehyde
5-year 90th
24 hour 2 ) 0.14 CR6 2.14 500 AAQC 0% 0%
Percentile
5-year 90th
1 hour 0.2 ) 0.01 CR6 0.21 4.5 AAQC 0% 5%
. Percentile
Acrolein
5-year 90th
24 hour 0.1 ] 0.00 CR6 0.10 0.4 AAQC 1% 26%
Percentile
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Table 6-8: Summary of Future Build Conditions Cumulative Concentration: Most Impacted Critical

Receptor
Maximum Most ]
Background Cumulative ]
. Avg. ) Modelled Impacted CAAQS |Standard | Max % of | Cumulative
Contaminant _ Conc. Percentile . Conc.
Period 3 Conc. Critical 3 Standard| Source |Standard |% Standard
(Hg/m?) 3 (Hg/m?)
(ng/m?) Receptor
5-year 90th
24 hour 0.8 . 0.04 CR6 0.84 2.3 AAQC 2% 37%
Percentile
Benzene
5-year
Annual 0.49 N 0.01 CR6 0.50 0.45 AAQC 3% 112%
ean
5-year 90th
24 hour 1.21E-04 . 3.65E-05 CR6 1.58E-04 |0.00005| AAQC 73% 315%
Benzo(a)- Percentile
pyrene 5-year
Annual 6.75E-05 N 1.21E-05 CR6 7.97E-05 |0.00001 | AAQC 121% 797%
ean
5-year 90th
24 hour 0.06 ) 0.00 - 0.06 10 AAQC 0% 1%
. Percentile
1,3-Butadiene
5-year
Annual 0.04 0.00 - 0.04 2 AAQC 0% 2%
Mean
5-year 90th
Formaldehyde | 24 hour 3 ) 0.15 CR6 3.15 65 AAQC 0% 5%
Percentile
Notes:

(1) NOs is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged
over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The
Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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Table 6-9: Summary of Future Build Conditions Cumulative Concentration: Most Impacted Sensitive
Receptor

Maximum Most AAQC/

Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor (ug/m?3)
5-year 90th
1 hour 36 . 111 SR8 147 400 AAQC 28% 37%
Percentile
3-year 98th CAAQS
1 hour 88 . 111 SR8 199 83 134% 240%
Percentile (2025)
NO
5-year 90th
24 hour 28 ] 80 SR8 108 200 AAQC 40% 54%
Percentile
Max Annual CAAQS
Annual 17 36 SR8 53 24 148% 219%
Mean (2025)
5-year 90th
1 hour 422 ) 302 SR8 724 36,200 | AAQC 1% 2%
Percentile
CO
5-year 90th
8 hour 413 ] 156 SR8 569 15,700 | AAQC 1% 4%
Percentile
) 5-year 90th
10 min. 5 ) 2.25 SR8 7.25 178 AAQC 1% 4%
Percentile
3-year 99th CAAQS
SO, 1 hour 25 . 1.36 SR8 26.36 179 1% 15%
Percentile (2025)
5-year 90th
1 hour 3 ) 1.36 SR8 4.36 106 AAQC 1% 4%
Percentile

75



Metrolinx / City of Mississauga
Air Quality Impact Assessment Report
Dundas Bus Rapid Transit Mississauga East Project

Table 6-9: Summary of Future Build Conditions Cumulative Concentration: Most Impacted Sensitive
Receptor

Maximum Most

Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard | Source [ Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
Maximum
CAAQS
Annual 2.8 Annual 0.15 SR8 2.95 11 1% 27%
(2025)
Mean
5-year
Annual 3.3 0.15 SR8 3.45 11 AAQC 1% 31%
Mean
5-year 90th
PMo 24 hour 25 ) 1.11 SR27 26.11 50 AAQC 2% 52%
Percentile
3-year 98th
24 hour 20 ] 0.48 SR8 20.48 27 CAAQS 2% 76%
Percentile
PM2s
5-year
Annual 7.7 0.16 SR8 7.86 8.8 CAAQS 2% 89%
Mean
5-year 90th
0.5 hour 5 ) 0.11 SR8 511 500 AAQC 0% 1%
Percentile
Acetaldehyde
5-year 90th
24 hour 2 ) 0.69 SR11 2.69 500 AAQC 0% 1%
Percentile
5-year 90th
1 hour 0.2 ) 0.03 SR8 0.23 4.5 AAQC 1% 5%
. Percentile
Acrolein
5-year 90th
24 hour 0.1 ] 0.01 SR8 0.11 0.4 AAQC 2% 27%
Percentile
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Table 6-9: Summary of Future Build Conditions Cumulative Concentration: Most Impacted Sensitive

Receptor
Maximum Most ) )
Background Cumulative Cumulative
. Avg. ) Modelled Impacted CAAQS |Standard [ Max % of
Contaminant ] Conc. Percentile N Conc. % of
Period Conc. Sensitive Standard| Source |Standard
(ug/m?3) (ug/m?3) Standard
(ug/m?3) Receptor
5-year 90th
24 hour 0.8 . 0.09 SR8 0.89 2.3 AAQC 4% 39%
Percentile
Benzene
5-year
Annual 0.49 N 0.03 SR8 0.52 0.45 AAQC 6% 115%
ean
5-year 90th
24 hour 1.21E-04 . 7.66E-05 SR8 1.98E-04 |0.00005| AAQC 153% 396%
Benzo(a)- Percentile
pyrene 5-year
Annual 6.75E-05 N 2.48E-05 SR8 9.24E-05 |0.00001 | AAQC 248% 924%
ean
5-year 90th
24 hour 0.06 ) 0.00 - 0.06 10 AAQC 0% 1%
. Percentile
1,3-Butadiene
5-year
Annual 0.04 0.00 - 0.04 2 AAQC 0% 2%
Mean
5-year 90th
Formaldehyde | 24 hour 3 ) 0.30 SR8 3.30 65 AAQC 0% 5%
Percentile
Notes:

(1) NOs is represented using the MOVES emissions rate for NOx, converted to NO; using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM.s) is based on the 98" percentile ambient measurement (24-hour), annually averaged
over three years. This standard is referenced from the appropriate year of the Canadian Ambient Air Quality Standards (CAAQs). The

Canadian Ambient Air Quality Standards are voluntary objectives.
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(3) 1 hour, 8 hour, and 24-hour ambient concentrations for the contaminants were obtained from the 90" percentile of hourly
measurements from representative air quality monitoring stations. Annual ambient concentrations for the contaminants were obtained
from the mean measurements from the representative air quality monitoring stations.

(5) Exceedances to Air Quality thresholds are shown in red
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6.1.1.4 Predicted Cumulative Concentrations: Results Discussion

The following contaminants are predicted to exceed the federal and/or provincial
standards within the Future Build Conditions:

1. NO2: For both the 1-hour (223% - 240%) and annual (141% - 223%) averaging

period thresholds, with approximately equal contribution from both the
background ambient air quality data and the Future Build modelled results. The
locations of highest impact are at the UTM coordinates 614602.33 m East, and
4829754.08 m North, at the critical receptor “CR6,” and at the sensitive receptor
“SR8.” Model results from both averaging periods also predict an exceedance at
other identified sensitive and critical receptors within the Study Area.

Table Reference: Tables 6-7, 6-8, and 6-9

Figure Reference: Figures 113 and 114, Appendix |

. Benzene: For the annual (112% - 116%) averaging period threshold, with

approximately equal contribution from both the background ambient air quality
data and the Future Build modelled results. The locations of highest impact are
at the UTM coordinates 614602.33 m East, and 4829754.08 m North, at the
critical receptor “CR6,” and at the sensitive receptor “SR8.” Model results from
this averaging period also predict an exceedance at other identified sensitive and
critical receptors within the Study Area.

Table Reference: Tables 6-7, 6-8, and 6-9

Figure Reference: Figure 16, Appendix |

. Benzo(a)pyrene: For both the 24-hour (315% - 415%) and annual (797% - 924%)

averaging period thresholds, with approximately equal contribution from both the
background ambient air quality data and the Future Build modelled results. The
locations of highest impact are at the UTM coordinates 614602.33 m East, and
4829754.08 m North, at the critical receptor “CR6,” and at the sensitive receptor
“SR8.” Model results for both averaging periods also predict an exceedance at
all other sensitive and critical receptors within the Study Area.

Table Reference: Tables 6-7, 6-8, and 6-9

Figure Reference: Figures I7 and 18, Appendix |

The following contaminants are predicted to exceed the federal and/or provincial
standards within the Future No-Build Conditions:
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1. NO2: For both the 1-hour (217% - 244%) and annual (106% - 239%) averaging

period thresholds, with approximately equal contribution from both the
background ambient air quality data and the Future Build modelled results. The
locations of highest impact are at the UTM coordinates 614602.33 m East, and
4829754.08 m North, at the critical receptor “CR6,” and at the sensitive receptor
“SR8.” Model results from both averaging periods also predict an exceedance at
other identified sensitive and critical receptors within the Study Area.
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Table Reference: Tables 6-4, 6-5, and 6-6
Figure Reference: n/a

. Benzene: For the annual (112% - 118%) averaging period threshold, with

approximately equal contribution from both the background ambient air quality
data and the Future Build modelled results. The locations of highest impact are
at the UTM coordinates 614602.33 m East, and 4829754.08 m North, at the
critical receptor “CR6,” and at the sensitive receptor “SR8.” Model results from
this averaging period also predict an exceedance at other identified sensitive and
critical receptors within the Study Area.

Table Reference: Tables 6-4, 6-5, and 6-6

Figure Reference: n/a

. Benzo(a)pyrene: For both the 24-hour (316% - 446%) and annual (796% -

1,061%) averaging period thresholds, with approximately equal contribution from
both the background ambient air quality data and the Future Build modelled
results. The locations of highest impact are at the UTM coordinates 614602.33
m East, and 4829754.08 m North, at the critical receptor “CR6,” and at the
sensitive receptor “SR8.” Model results for both averaging periods also predict
an exceedance at all other sensitive and critical receptors within the Study Area.
Table Reference: Tables 6-4, 6-5, and 6-6

Figure Reference: n/a

The following contaminants are predicted to exceed the federal and/or provincial
standards within the Existing Conditions:
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1. NO2: For both the 1-hour (249%) and annual (201%) averaging period

thresholds, with approximately equal contribution from both the background
ambient air quality data and the Future Build modelled results. The locations of
highest impact are at the UTM coordinates 614602.33 m East, and 4829754.08
m North, at the critical receptor “CR6,” and at the sensitive receptor “SR8.”
Model results from both averaging periods also predict an exceedance at other
identified sensitive and critical receptors within the Study Area.

Table Reference: Tables 6-1, 6-2, and 6-3

Figure Reference: n/a

. PM25s: For the annual (106% - 110%) averaging period threshold, with significant

contribution from background ambient air quality data. The locations of highest
impact are at the UTM coordinates 614602.33 m East, and 4829754.08 m North
and at the sensitive receptor “SR8.” Model results also predict exceedance at
select other identified sensitive and critical receptors within the Study Area.

Table Reference: Tables 6-1 and 6-3
Figure Reference: n/a

. Benzene: For the annual (133% - 185%) averaging period threshold, with

approximately equal contribution from both the background ambient air quality
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data and the Future Build modelled results. The locations of highest impact are
at the UTM coordinates 614602.33 m East, and 4829754.08 m North, at the
critical receptor “CR6,” and at the sensitive receptor “SR8.” Model results from
this averaging period also predict an exceedance at other identified sensitive and
critical receptors within the Study Area.

Table Reference: Tables 6-1, 6-2, and 6-3

Figure Reference: n/a

4. Benzo(a)pyrene: For both the 24-hour (900% - 2,530%) and annual (1,731% -
4,516%) averaging period thresholds, with approximately equal contribution from
both the background ambient air quality data and the Future Build modelled
results. The locations of highest impact are at the UTM coordinates 614602.33
m East, and 4829754.08 m North, at the critical receptor “CR6,” and at the
sensitive receptor “SR8.” Model results for both averaging periods also predict
an exceedance at all other sensitive and critical receptors within the Study Area.
Table Reference: Tables 6-1, 6-2, and 6-3
Figure Reference: n/a

For all exceeding contaminants, the ambient background concentration was a major
contributor to the exceedance to the Canadian Ambient Air Quality Standards and
Ambient Air Quality Criteria standards in combination with the modelled concentration.

The iso-concentration contour maps for all contaminants showing the modelled results
of all contaminants and averaging periods for the Future Build Conditions are provided
in Appendix .

For a specific reference example, Figure 6-1 and Figure 6-2 show the isoconcentration
contours within the Study Area for the Future No-Build and Future Build Conditions of
NOx for the 1-hour averaging period, before OLM adjustments to produce NO>
concentrations. As shown in the figures, the Future Build Conditions does have an
increased impact as compared to Future No-Build Conditions at this particular
intersection. This is primarily due to the projected increase in heavy vehicle traffic
volumes from additional bus traffic from the Bus Rapid Transit route, along Dundas
Street West comparing the Future No-Build traffic data to the Future Build traffic data,
specifically:

1 Approximately 9,700 Annual Averaged Daily Traffic for Future Build
conditions along Dundas Street West, at the Hurontario Street. intersection
closest to CR6 and CR7 (two highest impacted critical receptors) including
930 buses per day using the Bus Rapid Transit infrastructure.

1 Approximately 9,100 Annual Averaged Daily Traffic for Future No-Build
conditions along Dundas Street West at the same intersection, with local bus
traffic only.
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1 This shows an approximate 6% increase in traffic between the two scenarios,
driven by the addition of 930 buses per day travelling in both directions along
Dundas Street West Bus Rapid Transit infrastructure on either side of the
intersection.

1 Emission rates for Future Build conditions at the same intersection for
nitrogen oxides (NOx) increased by approximately 74% due to the presence
of additional buses from the Bus Rapid Transit infrastructure and a predicted
higher percentage of trucks travelling along Dundas Street West within this
portion of the Study Area (see Table C-1, in Appendix C). This increase in
both buses and trucks results in a higher relative emission rate for nitrogen
oxides within this specific intersection.
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UTM North [m]
4825700 4825800 4825900 4826000 4826100 4826200 4826300 4826400

Figure 6-1: Isoconcentration Contours of Hurontario Street and
Dundas Street West Interchange for NOx,1-hour averaging period,
Future No-Build Conditions
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Figure 6-2: Isoconcentration Contours of Hurontario Street and
Dundas Street West Interchange for NOx, 1-hour averaging period,
Future Build Conditions
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| |
19 40 50 60 80 100 200 400 500 531

To provide the percent change for the Future Build Conditions in comparison to the
modelled Existing Conditions and Future No-Build Conditions, Table 6-10 compares the
cumulative concentration impact at the most impacted critical receptors (CR6 and CR7)
within the Study Area. The maximum concentrations at all modelled critical and
sensitive receptors are included in Appendix H.
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Table 6-10: Comparison of Cumulative Maximum Concentrations at Critical
Receptors CR6 and CR7 for Existing, Future No Build, and Future
Build Conditions

0,
_ Future No- Future % Change % Change
. Existing . . from
. Averaging o Build Build from
Contaminant . Conditions . . . Future No-
Period 3 Conditions | Conditions Existing .
(hg/m") (ng/m?3) (ug/m?3) Conditions Build
Conditions
1 hour 93 92 97 4% 5%
NO» 24 hour 39 26 50 30% 93%
Annual 12 8 17 37% 100%
co 1 hour 418 98 163 -61% 66%
8 hour 201 48 74 -63% 55%
10 min. 2.88 1.35 1.33 -54% -1%
SO, 1 hour 1.74 0.82 0.81 -54% -1%
Annual 0.17 0.08 0.08 -56% 1%
PMaio 24 hour 2.52 0.95 1.13 -55% 18%
PM 24 hour 1.79 0.34 0.38 -79% 12%
23 Annual 0.57 0.11 0.13 -78% 13%
Acetaldehvd 0.5 hour 0.87 0.38 0.61 -31% 59%
cetaldehyde 24 hour 0.22 0.08 0.14 -36% 70%
. 1 hour 0.09 0.01 0.01 -84% 14%
Acrolein
24 hour 0.03 0.003 0.004 -85% 21%
B 24 hour 0.33 0.04 0.04 -87% 6%
enzene Annual 0.11 0.01 0.01 87% 7%
Benzo(a) 24 hour 3.29E-04 3.66E-05 3.65E-05 -89% 0%
pyrene Annual 1.06E-04 1.20E-05 1.21E-05 -89% 1%
. 24 hour 0.04 0 0 -100% -
1,3-Butadiene Annual 0.01 0 0 ~100% -
Formaldehyde 24 hour 0.39 0.09 0.15 -61% 74%

This table shows a broad range of increase from 1% through 100% for most
contaminants due to the proposed Project compared to the Future No-Build scenario.
This is due both to a slight increase in traffic in the Future Build scenario, but primarily
to an anticipated increase in bus vehicular emissions along Dundas Street West from
the Bus Rapid Transit infrastructure and variations in heavy truck traffic throughout the
Study Area. The respective increase from each pollutant varies depending on the
contribution from diesel combustion emissions from the Bus Rapid Transit operation
and heavy truck traffic within the Study Area.
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The variation in Project impact results when compared to the Existing Conditions is due
to a decrease in individual contaminant exhaust emissions from projected MOVES 3.0
modelling and due to the increase in traffic conditions within the Study Area. Emissions
from some contaminants are anticipated to decrease at a greater rate than others due
to projected fuel combustion efficiencies in newer models of vehicles and projected fuel
compositions in the future. An example is the anticipated elimination of 1,3-butadiene
as a contaminant from vehicle exhausts post 2040 due to increased efficiency of
combustion within a projected future vehicle fleet.

6.1.2 Cumulative Frequency Analysis

A cumulative frequency analysis was conducted to estimate the potential period of
exposure for the predicted 1-hour averaged NO2 and 24-hour benzo(a)pyrene
concentrations at the worst-case impacted sensitive receptor. These contaminants are
predicted to exceed their respective provincial limit at the most impacted sensitive and
critical receptors (SR8 and CR6) in the modelling of the Project Future Build Conditions.

Each of the following figures show the percentage of time that the highest impacted
receptor is experiencing concentrations of NO2 and benzo(a)pyrene from both the
Project’s contribution and the contribution from the background ambient air quality, in
relation to the respective federal or provincial limit. These figures should be viewed as
a visual aid representing the relative impacts from each of the contributing sources.

6.1.2.1 1-Hour Average NO, Impacts for Future Build Conditions

Figure 6-3 shows the cumulative frequency analysis curve representing the percentage
of time at which the most impacted sensitive receptor (SR8) is experiencing a
concentration of NO2 averaged over 1-hour, in relation to the federal limit. The
percentage of exceedance of Canadian Ambient Air Quality Standards limits for the
highest sensitive receptor (SR8) is slightly higher than the most impacted critical
receptor (CR6) and therefore was selected for the cumulative frequency analysis.

The figure also illustrates the separate contribution from the Project sources and from
the background air quality. The figure shows the following:

1 All hours have a concentration above the Canadian Ambient Air Quality
Standards limit.

1 The background level of NO2 (1-hour) contributes 100% of CAAQS limit.
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Figure 6-3: Future Build Cumulative Frequency Analysis (SR8) 1-hr NO2
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6.1.2.2 24-Hour Average Benzo(a)Pyrene Impacts for Future Build Conditions

Figure 6-4 shows the cumulative frequency analysis curve representing the percentage
of time at which the most impacted sensitive receptor (SR8) is experiencing a
concentration of benzo(a)pyrene averaged over 24-hour, in relation to the Ambient Air
Quiality Criteria limit. The percentage of exceedance of Ambient Air Quality Criteria
limits for the highest sensitive receptor (SR8) is slightly higher than the most impacted
critical receptor (CR6) and therefore was selected for the cumulative frequency
analysis.

The figure also illustrates the separate contribution from the Project sources and from
the background air quality. The figure shows the following:

1 All of the modelled days have a concentration above the Ambient Air Quality
Criteria limit.

1 The background level of benzo(a)pyrene (24-hour) contributes 100% of
Ambient Air Quality Criteria limit.
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Figure 6-4. Future Build Cumulative Frequency Analysis (SR8)
24-hr Benzo(a)Pyrene
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6.1.3 Construction

Construction activity creates and releases fine particulates (fugitive dust) and other
vapours into the surrounding community, including diesel combustion exhaust, asphalt
volatile contaminant emissions, etc. Emissions from construction activity are temporary
and unlikely to have long-lasting effects on the surrounding area.

Fugitive dust emissions can result from movement of construction equipment and
transport of materials to and from a construction site. Fugitive dust would generally be a
problem during periods of intense construction activity and would be accentuated by
windy and/or dry conditions.

Construction activities which potentially prove most impactful to the local air quality
include, but are not limited to:

1 Clearing and grubbing; 1 Storage of granular material,
1 Grading and rock blasting;
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1 Road and surface paving; 1 Structure construction/
deconstruction; and

1 Mobile on-site equipment.

Construction activities will result in temporary traffic disruption and detour, which can
lead to increased traffic congestion, thereby increasing motor vehicle exhaust emissions
on nearby roadways, and could result in elevated localized pollutant concentrations.

Construction equipment operating by diesel fuel combustion or other fuel type
combustion emit exhaust contaminants during their operation. Compared with
emissions from other motor vehicle sources in the Study Area, emissions from
construction equipment and trucks are generally insignificant with respect to compliance
with the provincial and federal ambient air quality standards.

6.1.3.1 Construction Equipment and Vehicle Exhaust

Environment Canada adopted amendments to the Off-Road Compression-Ignition
Engine Emission Regulations which align Canadian emission standards with the U.S.
EPA Tier 4 standards for non-road engines, including the emission limits, testing
methods and effective dates. The Regulations Amending the Off-Road Compression-
Ignition Engine Emission Regulations (the Amendments) impose stricter standards and
new requirements starting with engines of the 2012 and later model years.

All equipment and vehicles should be kept properly maintained and repaired to minimize
exhaust emissions, including odours.

Excessive idling of vehicles and equipment (greater than five minutes) should be
minimized. Other potential mitigation measures may include the use of alternative-
fuelled or electric equipment where feasible.

A brief estimation of worst-case vehicular emissions of suspended particulate from road
works (existing asphalt removal and site preparation, and paving of new asphalt),
station construction, soil excavation and stockpiling, culvert construction, and bridge
construction was conducted. The vehicular distribution and operation for each
construction scenario is included in Appendix B and was assessed using MOVES 3.0
non-roads for the year of 2025, conservatively, assuming diesel operation of all
vehicles. The total daily emission of respirable particulate from each scenario is as
follows:

A Existing asphalt removal and site preparation: 3,997 g/day

A Paving of new asphalt: 1,662 g/day
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Station construction installation: 1,007 g/day

Soil excavation and stockpiling: 2,622 g/day

> > >

Culvert construction: 3,096 g/day
A Bridge construction: 2,729 g/day

A full summary of construction scenario emission assessment, including emission rates
from MOVES3.0 non-roads modelling output is included in Appendix J.

6.1.3.2 Fugitive Dust

Implementing good practices including wetting exposed earth areas; covering dust-
producing materials during transport; and limiting construction activities during high wind
conditions will minimize the impacts of fugitive dust. Potential mitigation measures that
may be employed by the construction contractor to reduce fugitive dust issues include:

Seeding, paving, covering, wetting, or otherwise treating disturbed soil surfaces;
Minimizing storage and unnecessary transfers of spoils and debris on-site;
Using wind screens or fences;

Covering all truckloads of dust-producing material;

= =4 a4 —a -

Removing all loose or unsecured debris or materials from empty trucks prior to
leaving the site;

f Reducing traffic speeds on any unpaved surfaces;

f Vacuum sweeping or watering of all paved surfaces and roadways on which
equipment and truck traffic enter and leave the construction areas;

f  Using wheel washes and truck washes at site egresses; and

' Modifying work schedules when weather conditions could lead to adverse impacts
(e.g., very dry soil and high winds).

Fugitive dust from construction activities can be managed through implementation
of an Air Quality Management Plan, where mitigation measures are specified for the
planned construction activities and implemented on an as-needed basis.

6.1.4 Assessment of Modelling Results through “Regional Analysis”

6.1.4.1 Greenhouse Gas Assessment

Mobile vehicles emit the following greenhouse gases (GHGS) in significant amounts:
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 Carbon dioxide (COy);
1 Methane (CH.); and
f Nitrous oxide (N20).

Total greenhouse gas emissions were calculated using a combination of MOVES
emission rates and total annual vehicle usage projections for the Project sources of air
guality contaminant emissions. MOVES is capable of calculating atmospheric carbon
dioxide (CO.), methane (CHa), and nitrous oxide (N2O) emissions varying with vehicle
class, speed, and emission process type (i.e., running emissions, starting emissions,
etc.). Annual total greenhouse gas emissions were calculated by combining the grams
per vehicle-mile-travelled (g/VMT) emission rates derived from MOVES County Scale
output for each of the greenhouse gas pollutants with the projected annual source
vehicle usage and source length (in miles) to extrapolate an annual emissions.

Individual greenhouse gases have differing abilities to absorb heat in the atmosphere.
These varying heat absorption properties are quantified by an individual global warming
potential (GWP) factor for each contaminant which converts the mass of a greenhouse
gas to the representative equivalent mass of CO2 (COzeq). The Global Warming
Potentials are calculated based on the amount of heat trapping potential that would result
from the emission of 1 kg of a given greenhouse gas to the emission of 1 kg of CO..
Global Warming Potentials for various greenhouse gas compounds are defined by
Environment Canada in their Technical Guidance on Reporting Greenhouse Gas
Emissions (2016) document, summarized for compounds of interest below in Table 6-11.

Table 6-11: Greenhouse Gas 100-year Global Warming Potentials

Greenhouse Gas ‘ 100-year GWP
Carbon dioxide (CO,) 1
Methane (CH.) 25
Nitrous oxide (N2O) 298

Currently there are no greenhouse gas emission standards in Canada or the United
States on a per-source basis. However, National Resources Canada reports annual
greenhouse gas emissions for various industrial sectors, including the Transportation
sector. Figure 6-5 below shows historical annual trend of greenhouse gas emissions
from the transportation sector from 2000 to 2018, in megatons (Mt) of CO2 eq.
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Figure 6-5: Trends in GHG Transportation Sector Emissions (2000-2018),
National Resources Canada
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Source: National Resources Canada - Comprehensive Energy Use Database:
Table 8: GHG Emissions by Transportation Mode’

The Project contributions of greenhouse gas in the Future Build year (2041) were
compared to the 2018 CO: ¢q contributions from the Ontario Transportation sector,
shown below in Table 6-6.

Table 8 “GHG Emissions by Transportation Mode” from Natural Resource Canada’s Transportation
Sector (Ontario) annual reporting database (2000 — 2018). Available electronically at:
https://oee.nrcan.gc.cal/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=on
&rn=8&page=0
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Table 6-12: Greenhouse Gas Project Contribution Regional Assessment

2018 Reported GHG

Emissions for the % Future Build

Project

Future Build (2041)

Contaminant

(Mt) * Trans(mrgggneégctor * | Contribution
Carbon dioxide (CO,) 0.6036 - -
Methane (CHa) 2.35E-04 - -
Nitrous Oxide (N2O) 1.09E-05 - -
CO; equivalent ? 0.6127 60.7 1.01%
Notes:

(1) Mt = Megatons

(2) CO-equivalent was calculated for the Future Build Condition using Global Warming
Potential conversion for N>O and CH4 (298 and 25, respectively)

(3) National Resource Canada: Table 8 “GHG Emissions by Transportation Mode”,
Comprehensive Energy Use Database (accessed May 2021), excluding off-road
emissions.

As shown above in Table 6-6 the Project greenhouse gas contributions are
approximately 1% compared to the total Transportation 2018 CO.eq emissions.

6.2 Mitigation Measures and Monitoring Activities

6.2.1 Construction
Exposure to construction-related emissions can be mitigated by the following:

f  Ensuring all mobile equipment is in good condition, properly and regularly
maintained, and compliant with applicable federal and provincial regulations for off-
road diesel engines;

Ensuring all machinery is maintained and operated in accordance with
manufacturer’s specification;

f Locating stationary equipment (generators, compressors, etc.) as far away from
sensitive receptors as practical;

' Minimizing idling time and posting signage to this effect around the construction site;
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I Ensuring stationary and mobile equipment are not operated during early morning
(before 6 AM, or sunrise) or evening periods (after 8 PM, or sunset) as often as
practical;

 Implementing the use of non-chloride dust suppressants;

f Temporary seeding or mulching and compression or clodding of bare soil and
storage piles to reduce erosion;

1 Implementing an Air Quality Management Plan for the duration of the construction
phase, which includes practices to minimize fine particulate release from mobile
equipment, materials handling, and wind erosion (further details on the Air Quality
Management Plan can be found within Table 6-13); and

f Ensuring that the areas most impacted by particulate levels are vegetated (e.g., tree
planting) where possible between the source of emission (e.g. Dundas Street West)
and the impacted receptor(s) to reduce the cumulative particulate impacts.

Site supervisors during the construction phase should monitor the site for wind direction
and weather conditions to ensure that high-impact activities be reduced when the wind
is blowing consistently towards nearby sensitive receptors. The site supervisor should
also monitor for visible fugitive dust and take action to determine the root-cause in order
to counteract this. Specific details to this effect should be included in the Air Quality
Management Plan.

It is further recommended that mitigation measures detailed in “Best Practices for the
Reduction of Air Emissions from Construction and Demolition Activities (March 2005)”
prepared by Cheminfo for Environment Canada be implemented, where practical.

6.2.2 Operations

The individual impacts from the proposed Project emissions on the local air quality are a
result of contributions from both idling vehicles and travelling vehicles within the Study
Area. These emissions from roadways and idling vehicles are released with little
upward dispersion capacity and are therefore expected to dissipate with increasing
distance from the emission source.

Potential mitigation actions to counteract the Project emission impacts are limited due to
the Project’s projected increase in vehicular travel along Dundas Street. Increased
percentage of electric vehicles and fuel-efficient vehicles within the vehicular fleet can
provide significant criteria air contaminant and greenhouse gas reduction in the short to
medium term. The introduction and increasing popularity and affordability of hybrid and
full electric vehicles, as well as transit authority led initiatives to increase the percentage
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of fuel efficient and hybrid vehicles within the provincial vehicle fleet will continue to
reduce emission impacts from vehicles in the future.

As suggested within the construction mitigation section, areas affected by airborne
particulates may be benefited by introducing vegetation (e.g. trees, shrubbery, etc.) to
help reduce cumulative particulate impacts during the operational phase. Vegetation
would be best placed, where feasible, between sources of emission (i.e. roadways) and
impacted receptor(s).

6.3 Summary of Potential Impacts, Mitigation Measures and
Monitoring Activities

This section provides a summary of potential impacts, mitigation measures and
monitoring activities associated with the Project. Table 6-13 summarizes potential
impacts, mitigation measures and monitoring activities during the construction phase of
the Project, and Table 6-14 summarizes potential impacts, mitigation measures and
monitoring activities during the operations phase of the Project.
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Table 6-13: Potential Impacts, Mitigation Measures and Monitoring Activities During Construction

Potential Impacts
Compared to

Environmental )
Future No-Build

Component
P and Existing
Conditions
Construction Construction
Conditions: related air pollution

may pose risks to
human health and
wellbeing

Mitigation Measures(s)

A Prior to commencement of construction,
develop and implement a detailed
Construction Air Quality Management
Plan. The Air Quality Management Plan

will:

o Demonstrate compliance with the

specific air quality criteria and limits
in the Metrolinx Environmental
Guide for Air Quality and
Greenhouse Gas Emissions
Assessment (2019).

Define the Project’s air quality
impact zone and identify all
sensitive receptors within this area.
Assess the baseline air quality by
continuous measurement of local
ambient concentrations of PM25
and PMjo over a minimum period of
one week, where large local
sources of pollution, such as
highways, directly affect the zone of
influence of the Project.

Estimate and document the
predictable worst-case air quality

Monitoring Activities

Develop and implement
Weekly Air Quality
Monitoring Plans that
document how air quality
monitoring has been
conducted and
compliance assessed to
effectively prevent
unacceptable rates of air
emissions in accordance
with the following
guidelines:

o0 The construction
related air
contaminants of
primary concern
are in the form of
particulate matter,
with the principal
construction
related fractions of
PM25 and PMig -
particulate matter
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Environmental

Component

Potential Impacts
Compared to
Future No-Build
and Existing
Conditions

Mitigation Measures(s)

impacts of the Project on sensitive
receptors within the air quality
impact zone, develop appropriate
mitigation measures, demonstrate
their effectiveness, and commit to
their timely implementation.

0 Monitor continuously any
contaminant, in addition to PM2s
and PMao, which is predicted to
exceed its relevant air quality
exposure criterion during any phase
of the Project and at any receptor.

0 Include explicit commitment to the
implementation of all applicable
best practices identified in the
Environment Canada document,
Best Practices for the Reduction of
Air Emissions from Construction
and Demolition Activities (2005).

A Develop a Communications Protocol and a
Complaints Protocol to respond to issues that
develop during construction.

Monitoring Activities

of less than 2.5
and 10 micron in
diameter,
respectively. Other
contaminants of
concern include
crystalline silica
and oxides of
nitrogen. The list of
contaminants will
be expanded with
any and all air
pollutants that may
be produced as a
result of the work.

The criteria for
PM2.5, PM10 and
crystalline silica are
provided in
Metrolinx’s
Environmental
Guide for Air
Quality and
Greenhouse Gas
Emissions
Assessment
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Potential Impacts
Compared to

Future No-Build Mitigation Measures(s) Monitoring Activities
and Existing
Conditions

Environmental

Component

(2019). The
applicable criteria
for all other air
contaminants of
concern are to be
found in the
various schedules
of Ontario
Regulation 419/05.

A Siting of the monitors should
generally follow the guidelines
provided in the Ministry of the
Environment, Conservation
and Parks (MECP) Operations
Manual for Air Quality
Monitoring in Ontario (2018).

A On-site construction vehicle activity shall be A The following monitoring activities
Construction Increased NO,, CO, managed to control emissions of odorous should be considered in the
Conditions: SO, particulate, and | contaminants and diesel exhaust, including development of the Air Quality

VOC impact levels at benzene and bgnzo(a)pyrene emissions from Management Plan:
Increased exhaust, including benzene and benzo(a)pyrene - Baseline conditions should be
Traffic nearby receptors emissions from exhaust. An Air Quality established prior to
Condestion and from v'ehlcular Mana_Lgement Plgn will bg 'dev'elop?(iljto ensajre construction for longer than one
9 emissions. consistent attention to mitigation of dust and week to capture representative

Construction particulates, including silica, from the construction

concentrations under varying
meteorological conditions.
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Environmental
Component

Potential Impacts
Compared to
Future No-Build
and Existing
Conditions

Mitigation Measures(s)

- Implement a no idling policy on site (unless
necessary for equipment operation).

- Use of electricity from the grid over diesel
generators wherever possible.

- Retrofitting of combustion engines with specific
exhaust emission control measures such as
particulate traps.

- If applicable, follow guidelines on hot mix asphalt
outlined in the Ontario Hot Mix Producers
Association’s Environmental Practices Guide:
Ontario Hot Mix Asphalt Plants, Fifth Edition
(Ontario Hot Mix Producers Association, 2015).

A Applicable mitigation measures from Environment

Monitoring Activities

Vehicular Increased particulate |  Site. The following mitigation measures should be On-site meteorological
Emissions emissions, including considered in the Air Quality Management Plan: monitoring in conjunction with
dust. from - All equipment complies with Canadian engine real-time particulate monitoring
Fugitive cons:truction emissions standards. representative of receptor
Particulate . - All equipment visually inspected prior to use and Impacts. _ _
o activities. properly maintained. Place monitors both upwind
Emissions and downwind of construction

activities, where possible.
Application of threshold “Action
Level” triggers for
implementation of specific and
increasing intensity mitigation
activities linked to specific
construction activities.
Reporting detailed results of
ongoing monitoring and
mitigation activities.

Monitoring at locations where
there are persistent complaints,
as required.

A In addition, relevant construction
monitoring activities from the
following recommended
guidelines will be implemented
during construction:

Canada’s Best Practices for the Reduction of Air
Emissions from Construction and Demolition
Activities (Cheminfo Services Inc., 2005) and the
Ministry of Environment, Conservation and Parks’
Technical Bulletin Management Approaches for
Industrial Fugitive Dust Sources, shall be followed. - Best Practices for the

Both documents are provided within Appendix K. Reduction of Air Emissions
from Construction and
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Compared to

Environmental

Future No-Build Mitigation Measures(s) Monitoring Activities
Component e

and Existing

Conditions
The following mitigation measures should be Demolition Activities (Cheminfo
considered in the Air Quality Management Plan: Services Inc., 2005); and,
- Complete earthwork grading within 10 days of - Operations Manual for Air -

ceased active construction. Quality Monitoring in Ontario

(Ministry of the Environment,

- Temporary seeding or mulching of bare soil and )
Conservation and Parks, 2018).

storage piles.

- Compression or clodding of soil surfaces and
storage piles to reduce erosion.

- Confine storage pile activity to downwind side of
piles.

- Reduction of activities during high wind
conditions.

- Full or partial enclosure of demolition activities.

- Wind screens or barriers where possible or
necessary.

- Scheduling certain construction activities (i.e.,
site preparation and earth works activities,
demolition activities, unpaved surfaces with
heavy equipment travel, and uncovered soll
storage piles) to periods of time when exposure
to dust is expected to be limited (e.g., avoid
scheduling activities during dry, windy weather
conditions).

- Landscaping materials ordered close to time of
use to reduce on-site storage.

- Application of soil stabilizers or dust control
polymers where feasible.
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Future No-Build Mitigation Measures(s) Monitoring Activities
and Existing
Conditions

Environmental

Component

- Daily removal of accumulated mud, dirt and
debris deposits on-site, and regular truck
washing.

- Paved and unpaved roadway cleaning, watering
or application of a non-chloride dust suppressant.

- Minimize drop height of materials on-site.

- Covering surface area of hauled bulk material.

- Methods and equipment for cleanup of accidental
spill of dusty materials.

- Limit travel speeds on-site to a maximum of 16-
24 kilometres per hour.

A If disruption of contaminated soils is anticipated at
any time, ensure that contaminants are not
released.

A Develop a communications protocol which includes
timely resolution of complaints.
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Table 6-14: Potential Impacts, Mitigation Measures and Monitoring Activities During Operations

Environmental
Component

Operating
Conditions:

Increased
Traffic Vehicular
Emissions

Potential Impacts
Compared to
Future No-Build
and Existing
Conditions

Increased NO,, CO,
SOy, particulate, and
VOC impact levels at
nearby receptors.

Mitigation Measures(s)

Continued promotion of increased electric vehicle
purchase and infrastructure within Ontario.

Implementation of vegetation within the Project Study
Area to decrease ground level dispersion of
particulates.

Monitoring Activities

No other specific monitoring
implementation recommended at
this time.

102




Metrolinx / City of Mississauga
Air Quality Impact Assessment Report
Dundas Bus Rapid Transit Mississauga East Project

6.4 Final 10% Design

The final 10% design has been developed since the completion of this Air Quality
assessment which was based on the draft 10% design. The final 10% design
incorporated changes that may impact the air quality impacts of the project on identified
sensitive and critical receptors. These changes include slight roadway readjustments
and changes to structural requirements at some infrastructure locations (e.g. widening
of passenger platforms for select Dundas Bus Rapid Transit scheduled route stops).

Roadway realignments may increase or decrease the predicted air quality impacts for
both construction and operation. However, based on the magnitude of the changes
reflected in the final 10% design, the overall findings of this study would not be
significantly impacted.

Changes to structural requirements may result in different construction equipment
usage, staging and phasing areas than what was assumed for the purposes of this
assessment. However, the general mitigation actions suggested within this assessment
for construction operations will still apply regardless of changes resulting from the final
10% design structural requirements and are equally applicable. Correspondingly, while
the direct impact from altered construction operations may alter, the overall mitigation
actions and recommendations of this assessment will still apply.
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7. Future Commitments

The assessment of potential air quality impacts was completed based on the draft
10% design of the planned Bus Rapid Transit corridor. As changes to the inputs used
in this assessment may occur during detailed design, it is recommended that during
detailed design, the air quality analyses be assessed for any changes to the inputs
that were used in the analyses. If there were any changes to the inputs, an additional
analysis would be required in order to confirm the findings of this study. The purpose
of the updated analysis would be to reflect the revised inputs so that the impacts,
mitigation measures, and monitoring requirements are accurate to the most recent
design details. Changes that may trigger an assessment update include changes

to input variables, such as roadway alignment, overall traffic volumes, grading, etc.

Commitments to additional future work for air quality are summarized in

Table 7-1 below. With the development of future commitments, the Project is
ensured to be implemented in accordance with the mitigation measures and
monitoring activities described in Section 4.

Table 7-1: Future Commitments

Environmental . :
Project Phase Commitments for Future Work

Component
Air Quality A De