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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”):

= s 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.



Ministry of Transportation Ontario
Air Quality Impact Assessment

Authors

Report Prepared By:

<Original Signed By>

Jennifer Routhier, P.Eng.
Air Quality Engineer

<Original Signed By>

Anton Jitnikovitch, M.Sc.
Air Quality Specialist

Report Reviewed By:

<Original Signed By>

Danielle Arsenault, P.Eng.
Senior Air Quality Engineer

Report Approved By:

<Original Signed By>

Julia DeDecker, HBSc
Senior Environmental Planner



Ministry of Transportation Ontario
Air Quality Impact Assessment

Executive Summary

AECOM Canada Limited (AECOM) has been retained by the Ontario Ministry of
Transportation (MTO) to undertake a Preliminary Design Review, Detailed Design (to a
Design-Build-Ready status) under Class Environmental Assessment (EA) for Provincial
Transportation Facilities (2000) for improvements to Highways 6 and 401 in the
Township of Puslinch, Wellington County, and the City of Hamilton (GWP 3042-14-00).
The planned transportation improvements will provide a better connection between the
Highways 6 and 401 corridors which will reduce road congestion, collision potential and
associated costs and encourage the utilization of Hanlon Expressway (Highway 6 north
of Highway 401) and support municipal planning initiatives.

The first phase of implementing the GWP 3042-14-00 improvements will include the
improvements along Hanlon Expressway north of Highway 401. This first phase,
henceforth referred to as the Hanlon Expressway / Wellington Road 34 Midblock
Interchange Project (GWP 3059-20-00), includes the new Wellington Road 34 flyover
structure at Hanlon Expressway, the new interchange on Hanlon Expressway midway
between Wellington Road 34 and Maltby Road, and other associated connecting
roadways.

The Hanlon Expressway / Wellington Road 34 Midblock Interchange Project (the
Project) is the focus of this air quality impact assessment report.

The results of the air quality impact assessment for the Midblock Interchange show that
the addition of the proposed infrastructure will have a decreased impact on the sensitive
receptors within the Study Area in comparison to Existing Conditions, and an increased
impact on air quality in comparison to Future No-Build Conditions. This is due primarily
to the anticipated increase in traffic along the Highway 6 North between Future No-Build
and Build conditions, which is not necessarily due to the Midblock Project infrastructure
specifically, but due to the overall adjustments expected within the Project corridor
(G.W.P. 3042-14-00 and G.W.P. 14-00-00). Even with the implementation of the
Project, the majority of criteria air contaminants are expected to be below the respective
provincial and federal air quality criteria.

There are two criteria air contaminants showing levels of cumulative impact to air quality
above some of their respective provincial and/or federal air quality criteria, including the
1-hour averaging period of nitrogen dioxide (NOz2) and both the 24-hour and annual
averaging periods of benzo(a)pyrene. The exceedance of nitrogen dioxide is expected
to be due to the anticipated contributions from the Project within the Study Area. The
exceedance of benzo(a)pyrene is expected to be due to both anticipated Project
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contributions and to high levels of existing ambient air quality concentrations of these
contaminants in their respective averaging periods.

The regional meteorological data suggests a predominant wind blowing from the
west/southwest direction, directly towards the closest and most impacted receptor for
the Project (SR7). Cumulative frequency analysis for exceedances indicated cumulative
impacts above the recommended NO2 1-hour CAAQS standards and benzo(a)pyrene
24-hour AAQC standards for 0.1% and 65% of the total meteorological hourly and daily
data values during a five-year period, respectively.

Mitigation during the operation of this infrastructure includes promotion of a continued
increase of the number of electric vehicles within the general vehicle fleets operating
within the Province of Ontario and implementation of vegetation within the Project Study
Area to reduce particulate dispersion.

Table 7-1 summarizes the impacts which are expected to result from the
implementation of this Project.

Eii
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Air Quality
Condition

Table E-1-1:

Potential Effect

Mitigation Measure(s)

Summary of Potential Impacts and Mitigation Options

Monitoring

Operating
Conditions:
Increased Traffic
Vehicular
Emissions

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

® 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.

® No other specific monitoring implementation
recommended at this time.

Construction
Conditions:

Vehicle Operation
and Surface
Particulate
Disruption

Construction related
air pollution include
diesel combustion
and particulate
emissions. Odour and
visible dust may
cause public
annoyance at existing
sensitive receptors
within the Study Area.

® Prior to commencement of
construction, a detailed Construction

Air Quality Management Plan (AQMP)

will be developed. The AQMP will:

— Define the Project’s air quality impact
zone and identify all sensitive and
critical receptors within this area.

— Assess the requirement for
continuous monitoring during Project
construction.

— Provide mitigation measures and
identify requirements for
implementation of these measures.
Examples of potential mitigation are
provided in Section 6.5.1.

— Include explicit commitment to the
implementation of all applicable best
practices identified 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

® The Air Quality Management Plan will
provide details on specific monitoring
requirements during construction. The
following should be considered during the
development of the plan:

— Regular reporting on any continuous
monitoring reports, to be provided to the
MECP for their records.

— The construction related air contaminants
of primary concern are in the form of
particulate matter, with the fractions of
PM_s and PMy, - particulate matter 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 to include other air
pollutants that may be produced as a result
of the work.

— Application of threshold “Action Level”
triggers for implementation of specific
and increasing intensity mitigation
activities.

— If continuous monitoring is deemed
necessary, performance of on-site

Eiii
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Air Quality

Condition Potential Effect Mitigation Measure(s) Monitoring
Management Approaches for meteorological monitoring in conjunction
Industrial Fugitive Dust Sources. with real-time continuous monitoring
— If applicable, include a commitment representative of receptor impacts.
to follow guidelines on hot mix — If continuous monitoring is deemed
asphalt outlined in the Ontario Hot necessary, placement of monitors both
Mix Producers Association’s upwind and downwind of construction
Environmental Practices Guide: activities, where possible.
Ontario Hot Mix Asphalt Plants, Fifth | - If continuous monitoring is deemed
Edition (Ontario Hot Mix Producers necessary, perform baseline monitoring
Association, 2015) for a minimum of one week prior to
— Develop a Communications Protocol construction activities.
and a Complaints Protocol in = |f continuous monitoring is deemed
accordance with the Project necessary, siting of the monitors should
Agreement. generally follow the guidelines provided in
the Ministry of the Environment,
Conservation and Parks (MECP)
Operations Manual for Air Quality
Monitoring in Ontario (2018).

Eiv
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1. Introduction

AECOM Canada Limited (AECOM) has been retained by the Ontario Ministry of
Transportation (MTO) to undertake a Preliminary Design Review, Detailed Design (to a
Design-Build-Ready status) under Class Environmental Assessment (EA) for Provincial
Transportation Facilities (2000) for improvements to Highways 6 and 401 in the
Township of Puslinch, Wellington County, and the City of Hamilton (GWP 3042-14-00).
The planned transportation improvements will provide a better connection between the
Highways 6 and 401 corridors which will reduce road congestion, collision potential and
associated costs and encourage the utilization of Hanlon Expressway (Highway 6 north
of Highway 401) and support municipal planning initiatives.

The first phase of implementing the GWP 3042-14-00 improvements will include the
improvements along Hanlon Expressway north of Highway 401. This first phase,
henceforth referred to as the Hanlon Expressway / Wellington Road 34 Midblock
Interchange Project (GWP 3059-20-00), includes the new Wellington Road 34 flyover
structure at Hanlon Expressway, the new interchange on Hanlon Expressway midway
between Wellington Road 34 and Maltby Road, and other associated connecting
roadways.

The Hanlon Expressway / Wellington Road 34 Midblock Interchange Project (the
Project) is the focus of this air quality impact assessment report.

1.1 Project Description

The Project (GWP 3059-20-00), includes the following key elements:

= New Midblock Interchange on Hanlon Expressway midway between
Wellington Road 34 and Maltby Road, linking Wellington Road 34 on the west
side of Hanlon Expressway to Concession Road 7 on the east side of Hanlon
Expressway with County Road 34 Connection Road;

= Removal of two at-grade Interchanges on Hanlon Expressway at Wellington
Road 34 and Maltby Road/Concession Road 4;

= New flyover of Hanlon Expressway at Wellington Road 34;
= New Interchange at Maltby Road and Concession Road 7;

= New cul-de-sac on Concession Road 4 (west side of Hanlon Expressway);
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= Reconstruction and realignment of Concession Road 7 to the east between
Maltby Road and Wellington Road 34;

= New left turn lanes at County Road 34 Connection Road and Wellington Road
34, and at Wellington Road 34 and Concession Road 7, resulting in road
widenings at these Interchanges;

= New overhead sign structures associated with the interchange;
= Stormwater management facilities;

®  Traffic signals and illumination at five Interchanges;

®  Partial illumination on Hanlon Expressway at off-ramps; and

®=  Various utility relocations to accommodate the improvements.
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2. Methodology

The overall objective of the air quality impact assessment is to determine the specific
worst-case estimates of air quality impacts from the proposed interchange design
(“Midblock Interchange”) proposed along Highway 6 North between Regional Road 34
(Wellington Road) and Maltby Road West.

All potential sources of vehicular emissions were identified including proposed on-ramps
and off-ramps, existing and proposed signalized Interchanges, and adjacent arterial
roads to Highway 6 North including Concession Road 7 and Wellington Road 34. These
were identified as significant air emission sources which would contribute to the overall
air quality impact within the Study Area, as defined in Section 2.1.

Nearby existing sensitive and critical receptors were identified within the Study Area.
Sensitive receptors included all permanent locations of residence (e.g., detached
housing, apartments and condos, etc.) and critical receptors included health care
facilities, educational institutions, childcare facilities, or nursing/long-term care facilities’.
A total of twelve (12) sensitive receptors and no critical receptors were identified within
the Study Area.

The background air quality concentrations within the Project Study Area were
determined from existing Environment and Climate Change Canada (ECCC) monitoring
station data from the National Air Pollution Surveillance (NAPS) network. Five years of
existing data sets were analyzed from stations within the region, and the complete data
set from the closest station or most representative station for each contaminant of
concern was selected to represent the background air quality for the Project Study Area.
As this Project is located close to Highway 401 and Highway 6 North in Guelph,
monitoring stations located in close proximity to Guelph were given preference in
selection as being the most representative for the air quality contaminants of concern.

Meteorological data, including wind speed and wind direction, from the nearest
meteorological station (Guelph Turfgrass station), was also selected to provide the
predominant wind direction and wind speed frequency in the region. This provides a
more informed identification of the potential sensitive and critical receptors which may
be impacted within the Study Area.

1. Ministry of Transportation, “Environmental Guide for Assessing and Mitigating the Air Quality Impacts
and Greenhouse Gas Emissions of Provincial Transportation Projects” (Environmental Policy Office,
May 2020)
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The following three conditions were assessed:

1. Existing Conditions (2017) — Assessment of air quality impacts from vehicular
emissions on identified sources within 500 m of the Midblock Interchange Project
footprint;

2. Future No-Build Conditions (2041) — Assessment of predicted future air quality
impacts from vehicular emissions of identified sources within 500 m of the Midblock
Interchange Project footprint; and

3. Future Build Conditions (2041) — Assessment of predicted future air quality impacts
from vehicular emissions of identified sources within 500 m of the Midblock
Interchange Project footprint, including new proposed on-ramps, off-ramps, and
connecting roads.

The following sections outline the identification of the Study Area, sources of air quality
contaminants for the three conditions of assessment, identified sensitive and critical
receptors, federal and provincial standards and guidelines applicable to the air quality
contaminants, the methodology used to calculate emission estimates and complete
dispersion modelling for each condition of assessment, and all assumptions made
within the assessment.

21 Study Area and Representative Receptors

The Study Area for this assessment for each station was marked by a 500 m extension
surrounding all potential on-ground sources of air emissions from the Midblock
Interchange, as shown in Figure A1 in Appendix A. This Study Area selection was
based on the Ministry of Transportation’s “Environmental Guide for Assessing and
Mitigating the Air Quality Impacts and Greenhouse Gas Emissions of Provincial
Transportation Projects” (MTO Air Quality Guide)?. The Study Area was based on both
existing sources of traffic and the proposed Project deign, as illustrated in Figure A2 in

Appendix A.

Representative sensitive and critical receptors were selected within this 500 m
boundary surrounding the Midblock Interchange, as shown in Figure 2-1. These
representative critical and sensitive receptors were selected based on existing satellite
imagery, indicating residential buildings within the predominant rural land use included
in the Study Area. Table 2-1 lists the identified receptors, receptor designation,
description and approximate location.

2. Ministry of Transportation, “Environmental Guide for Assessing and Mitigating the Air Quality Impacts
and Greenhouse Gas Emissions of Provincial Transportation Projects” (Environmental Policy Office,
May 2020)
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Receptor

ID

Table 2-1:

UTM Co-
ordinates
(m E, m N)

Representative Receptors within Study Area

Receptor
Designation

Receptor Description and
Approximate Location

SR1 565152.00, Sensitive Residential house northeast of Hanlon Parkway and
4813729.00| Receptor [Maltby Road (7047 Concession Road 4, Puslinch)
SR2 565388.00, Sensitive Residential house northeast of Hanlon Parkway and
4813753.00| Receptor |Maltby Road (7060 Concession Road 4, Puslinch)
SR3 | 565601.03,| Sensitive |Residential house east of Hanlon Parkway
4813838.00| Receptor |(519 Maltby Road W, Guelph)
SR4 565535.00, Sensitive Residential house west of Hanlon Parkway
4813308.00| Receptor |[(7067 Concession Road 4, Puslinch)
SR5 565369.74, Sensitive Residential house, north of Wellington Road 34,
4812160.04| Receptor |adjacent east side of Sideroad 20 (4501 Sideroad 20
N, Puslinch)
SR6 565518.87, Sensitive Residential house, southwest of Sideroad 20 and
4811690.07| Receptor |Wellington Road 34 Interchange (4467 Sideroad 20 N,
Puslinch)
SR7 565814.00, Sensitive Residential house, north of Wellington Road 34
4811878.00| Receptor |(7042 Wellington County Road 34, Morriston)
SR8 |565888.00, | Sensitive |Residential house, north of Wellington Road 34, no
4812053.00| Receptor |specified address (Wellington County Road 34,
Morriston)
SR9 | 566015.04, Sensitive  |Residential house, south of Wellington Road 34
4811770.39| Receptor |(7054 Wellington County Road 34, Morriston)
SR10 | 566450.57, Sensitive Residential house, northeast of Highway 6 N and
4812203.35| Receptor |Wellington Road 34 (7088 Wellington County Rd 34,
Cambridge)
SR11 | 566670.00, Sensitive Residential house on Heritage Lake Dr., closest to
4811896.00| Receptor |Highway 6 N and Wellington Road 34 Interchange
(Heritage Lake Estates, Cambridge)
SR12 | 567065.10 Sensitive Residential house on Smith Road, west of Concession
4812158.15| Receptor |Road 7, Cambridge
SR13 | 567052.00, Sensitive  |Residential house, northeast of Concession Road 7
4812585.00| Receptor |and Wellington Road 34 (7316 Wellington County Rd
34, Guelph)
SR14  566791.00, Sensitive  Residential house, northeast of Concession Road 7
4812988.00 Receptor and Wellington Road 34 (4507 Concession Road 7,
Guelph)
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Figure 2-1: Sensitive Receptor Location within Study Area
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2.2 Assessment of Contaminants

The primary air emission sources within the Study Area are the vehicular emissions
from the road network, both existing infrastructure and proposed Midblock Interchange
infrastructure. Based on recommendations within the MTO Air Quality Guide3, the air
quality impact assessment included the following criteria air contaminants (CACs) from
vehicle emissions:

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, SOz (assessed over 10-minute, 1-hour, and annual
averaging periods);

4.  Particulate matter (<10 microns), PM1o (assessed over 24-hour period);

o

Particulate matter (<2.5 microns), PM2s (assessed over 24-hour and annual
averaging periods);

Acetaldehyde (assessed over 2 hour and 24-hour averaging periods);
Acrolein (assessed over 1-hour and 24-hour averaging periods);

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

© ©® N o

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

10. Formaldehyde (assessed over 24-hour averaging period); and

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

Emissions of the coarse fraction of particulates (PM10) are emitted mostly from tire wear,
brake wear, and road dust fugitives, whereas the fine fraction (PM2.5) is mostly attributed
to vehicle emission exhausts.

In addition to the above, impacts of CACs contributing to the regional GHG levels
should be assessed within the full quantitative impact assessment. The contaminants
associated with greenhouse gas (GHG) emissions for the quantitative impact
assessment will include carbon dioxide (COz), nitrous oxide (N20), and methane (CHa)
and the impacts of these contaminants will be compared to the most recent available

3. Ministry of Transportation, “Environmental Guide for Assessing and Mitigating the Air Quality Impacts
and Greenhouse Gas Emissions of Provincial Transportation Projects” (Environmental Policy Office,
May 2020).
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annual transportation emissions from Ontario, in units of carbon equivalent (CO2ze) as
reported by Natural Resources Canada (NRC)“.

2.3 Relevant Air Quality Guidelines

The applicable standards for the CACs are regulated by the Ministry of Environment,
Conservation and Parks (MECP) and Canadian Council of Ministers of the Environment
(CCME) as the Ambient Air Quality Criteria (AAQC) and Canadian Ambient Air Quality
Standards (CAAQS) respectively, as illustrated in Table 2-2.

Table 2-2: Summary of Applicable Guidelines and Standards

e ns . Air Qualit
C"te"q Air Source of Standard Avera_glng Threshok)i,
Contaminant Period Vv 3
alue (pg/m°)
NO; Ambient Air Quality Criteria One hour 400
NO; Ambient Air Quality Criteria 24 hours 200
NO, ™ Canadian Ambient Air Quality Standards | One hour (2020) 113
NO, ™ Canadian Ambient Air Quality Standards | Annual (2020) 32
NO, ™ Canadian Ambient Air Quality Standards | One hour (2025) 79
NO, (" Canadian Ambient Air Quality Standards | Annual (2025) 23
(o{0) Ambient Air Quality Criteria One hour 36,200
co Ambient Air Quality Criteria Eight hours 15,700
S0, @ Ambient Air Quality Criteria 10-minute 178
S0, @ Ambient Air Quality Criteria One hour 106
S0, ®@ Ambient Air Quality Criteria Annual 11
S0, ® Canadian Ambient Air Quality Standards | One hour (2020) 183
S0 ® Canadian Ambient Air Quality Standards | Annual (2020) 13
S0, ® Canadian Ambient Air Quality Standards | One hour (2025) 170
S0, ® Canadian Ambient Air Quality Standards | Annual (2025) 10
PMq @ Ambient Air Quality Criteria 24 hours 50
PM2s © Canadian Ambient Air Quality Standards | 24 hours (2020) 27
PM,;s ® Canadian Ambient Air Quality Standards Annual 8.8
Acetaldehyde Ambient Air Quality Criteria 30-minute 500
Acetaldehyde Ambient Air Quality Criteria 24 hours 500
Acrolein Ambient Air Quality Criteria One hour 4.5
Acrolein Ambient Air Quality Criteria 24 hours 04
Benzene Ambient Air Quality Criteria 24 hours 2.3
Benzene Ambient Air Quality Criteria Annual 0.45
Benzo(a)pyrene Ambient Air Quality Criteria 24 hours 0.00005
Benzo(a)pyrene Ambient Air Quality Criteria Annual 0.00001
1,3-Butadiene Ambient Air Quality Criteria 24 hours 10

4. 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.ca/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=on

&rn=8&page=0
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e as . Air Quality
C”te"a. Air Source of Standard Avera!gmg Threshold
Contaminant Period 3

Value (ug/m?°)
1,3-Butadiene Ambient Air Quality Criteria Annual 2
Formaldehyde Ambient Air Quality Criteria 24 hours 65

Notes: (1) The Canadian Ambient Air Quality Standards air quality 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 Ambient Air Quality Standards for SOz are reported in parts per billion and converted
using the factor 2.66 ug/m?3 of SO2 per 1 ppb of SOz (at 20.0°C and 1 atmosphere, rounded).

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

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

(5) The Canadian Ambient Air Quality Standards Air Quality threshold for fine particulate (PM2.)
is based on the 98t percentile ambient measurement (24-hour), annually averaged over three
years.

The AAQCs are acceptable effects-based levels in ambient air. Limits are set based on
the “limiting effect” and are the lowest concentrations at which an adverse effect may be
experienced. Effects considered may be health, odour, vegetation, soiling, visibility,
corrosion or others and limits have variable averaging times appropriate for the effect
that they are intended to protect against. AAQCs are used for assessing general air
quality and the potential for causing an adverse effect. They are set at levels below
which adverse health and/or environmental effects are not expected. If a contaminant
has an AAQC for more than one averaging time, all averaging times must be used for
assessment purposes, as each time averaging period may represent a different type of
effect.

The CCME has developed Canada-wide standards for a variety of contaminants. 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.

The CCME has developed standards for fine particulate matter (PM2.5), nitrogen dioxide
(NO2) and sulphur dioxide (SOz2), under the CAAQS. The CAAQS are established as
voluntary objectives under the Canadian Environmental Protection Act, 1999.
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2.4 Emissions Inventory Assessment Methodology

Emission inventories estimate the quantities (in mass units) of CACs emitted over a
given period and provide information about contributions from various 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 mile traveled). The source activity is the number
of vehicle-miles-traveled (VMT) on a roadway segment in a given time period, such as
one day.

The emissions inventory for this air quality impact assessment was prepared in
accordance with the MTO Air Quality Guideline. Annual emissions inventories were
prepared for each CAC for the Existing Conditions year (2017) and Future No-Build and
Build conditions horizon year (2041). A copy of the emission inventory tables are
included in Appendix B and the MOVESS3.0 output is provided in Appendix E.

The motor vehicle emission inventory was developed using available Project design
details, traffic data for identified sources within the Study Area, and emission factors
produced from the U.S. EPA emissions modelling software MOVES 3.0 for the Existing
Conditions year (2017) and Future Conditions horizon year (2041). 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 CACs and greenhouse gas compounds from passenger vehicle, and
heavy vehicle source types shown in Table (MOVES Source IDs 11, 21, 31, 32, 41, 42,
43, 51, 52, 53, 54, 61, and 62).

Table 2-3: MOVES 3.0 Source IDs

MOVES Source ID | Source Description
1 Motorcycle
21 Passenger Car
31 Passenger Truck
32 Light Commercial Truck
41 Intercity Bus
42 Transit Bus
43 School Bus
51 Refuse Truck
52 Single Unit Short-haul Truck
53 Single Unit Long-haul Truck
54 Motor Home
61 Combination Short-haul Truck
62 Combination Long-haul Truck

Source: U.S. EPA emissions modelling software MOVES 3.0

10
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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
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 US 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 MECP 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 as readily available in
Ontario as they are in the United States.

Emissions in MOVES are divided into four major categories:

®  Running emissions;
m  Start emissions;
= Evaporative emissions; and

m  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 heavy vehicle). 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, refuelling spillage
loss, vapour loss during running emissions, and vapour loss during idling. All types of

11
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evaporative emissions were included within the calculated MOVES running and idling
emission factors used in the assessment.

A range of emission rates depending on vehicle speed are designated by seventeen
‘speed bins’ (Speed Bin ID 0 through 16). This assessment included:

= Speed Bin ID 0, representing idling emissions for all source types (within
signalized Interchange queues);

= Speed Bin ID 7, representing vehicles travelling at 50 km/hr;
m  Speed Bin ID 10, representing vehicles travelling at 70 km/hr; and

= Speed Bin ID 11, representing vehicles travelling at 80 km/hr.

2.5 Dispersion Modelling Assessment Methodology

The calculated emission inventory for the Project for all criteria air contaminants were
modelled using the U.S. EPA CALINE3 based dispersion model, CAL3QHCR version
6.5.0%. The model is a CO and PM2.s based model with queuing and hot spot
calculations and a traffic model to calculate delays and queues that occur at signalized
Interchanges. CAL3QHCR is a refined version of CAL3QHC which requires local
meteorological data input and is capable of modelling a 24-hour distribution of emission
rates and traffic data. The main dispersion algorithm for this model is Gaussian and
therefore is known to produce inaccurate average concentration results for situations
where wind speeds are below 1.0 m/s.

A five-year site-specific meteorological data set was pre-processed by the MECP for
direct use in CAL3QHCR for the years 2016 — 2020 using raw meteorological data from
the surface and upper air meteorological data stations located closest to the Study
Area.

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

= Highway 6 North between Highway 401 and Maltby Road;
= Wellington Road 34;

m  Concession Road 7; and

5. Support Centre for Regulatory Atmospheric Modeling (SCRAM) “Air Quality Dispersion Modeling —
Preferred and Recommended Models” Accessed May 2021: https://www.epa.gov/scram/air-quality-
dispersion-modeling-preferred-and-recommended-models

12
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= New Midblock Interchange road sources (on-ramps, off-ramps, connecting
roads between the Midblock Interchange and Wellington Road 34 and
Concession Road 7, etc.).

For each source, an hourly profile of emission rates and traffic data was input into the
model, along with other pertinent source information such as road width, signalized
Interchange data, etc. in accordance with the U.S. EPA’s recommended
methodologies®.

26 Assumptions

The traffic data and other air quality impact assessment inputs contained within this
report are based on the best available data. In general, predictions of this nature are
inherently best estimates and are subject to uncertainties due to variability in key inputs
and projections of future traffic conditions. During the preparation of this Air Quality
Impact Assessment the following assumptions were made:

1. Vehicle type distributions for passenger vehicles and heavy vehicles were
based on MOVES3.0 default database inputs.

2.  Traffic assessments for the existing conditions year of 2017 remain
representative of current-day traffic conditions; COVID-19 traffic influences
on today’s traffic conditions are excluded.

3. The 24-hour distribution of traffic data was assumed to be equal to the rural
highway AADT distribution percentages estimated using the REALCOST
program published by the U.S. Federal Highway Association.

4. Re-suspended particulates from each source were estimated using
representative passenger vehicle and heavy truck weights, with weighted
average per source matching the identified heavy vehicle percentage for
each source.

5.  Fuel type E-85 (ethanol-based fuels) were excluded from assessment
within the emission inventory due to the lack of vehicles supporting this fuel
in the Canadian/Ontario vehicle fleet.

6. Posted speed limits were used to determine speed bins for Existing
Conditions.

6. Peter A. Eckhoff and Thomas N. Braverman, U.S. EPA “Addendum to the User’s Guide to
CAL3QHC Version 2.0 (CAL3QHCR User’s Guide)” (September 1995)
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3. Ambient Existing Conditions

3.1 Existing Ambient Air Quality

The existing ambient air quality conditions were based on publicly available historical
data from ambient air quality monitoring stations within Ontario. Data utilized was the
most recent data available at the time of the preparation of the air quality impact
assessment (May 2021). It was assumed that the existing ambient air quality would be
representative of the conditions present in the Future Build and Future No-Build
scenario. The following NAPS Air Quality monitoring stations were selected as
representative of the ambient air quality of the Study Area:

= Guelph (NAPS ID 61802);

m  Kitchener (NAPS ID 61502);

= Hamilton Downtown (NAPS ID 60512); and
= Simcoe Station (NAPS ID 62601);

These stations are nearest to the Study Area and monitored (in combination) all
relevant contaminants for the study, since one station is unable to monitor all
contaminants. Where multiple stations were found to monitor a common contaminant,
the closest representative station was selected for the study. The Guelph station was
selected where possible, due to its closest proximity to the Study Area. The Kitchener
station was given secondary preference due to its proximity for available volatile organic
contaminants, and the Simcoe Station was given preference as it is a representation of
Southwestern Ontario rural environment and contains a full dataset for all other volatile
organic contaminants, benzo(a)pyrene, and sulphur dioxide.

Details of the air quality monitoring stations closest to the Study Area for each station
are provided in Table 3-1. Figure 3-1 presents the locations of the four (4) air quality
monitoring stations relative to the Study Area.

A copy of the air quality monitoring data are provided in Appendix C.
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Table 3-1: Air Quality NAPS Monitoring Station Information

Station Hamilton

Information Guelph Station Downtown Station Simcoe Station Kitchener Station
NAPS No. 61802 60512 62601 61502
Address Exhibition St. & Elgin St. & Kelly St. - | Queensway E. (Hwy West Avenue

Clarke St. W. - Beasley Park, 3) & Blue Line Road -| and Homewood
Exhibition Park Hamilton Experimental Farm Avenue

Year of Data 2015 -2019 2015 -2019 2015 - 2019 2015 - 2019
Available
Latitude 43.55163 43.25778 42.85685 43.44383
Longitude -80.26415 -79.86167 -80.26964 -80.50381

Station Type Urban Urban Rural Urban
Pollutants PMz2s, NO2, O3 CO Formaldehyde, Benzene,
Measured Acetaldehyde, 1,3-Butadiene

Benzo(a)pyrene,
Acrolein (2015-
2017), SO2

Ambient monitoring data were utilized for all CACs for the respective appropriate
averaging period combinations. The background concentration for each contaminant
was also compared to the applicable provincial and federal standards for all applicable
time averaging periods and percentile concentration, as shown within Table 3-2:

= 1-hour, 8-hour, and 24-hour ambient concentrations for the 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 MTO Air
Quality Guideline (2020).

= Annual ambient concentrations for the contaminants were obtained from the
mean measurements from the representative air quality monitoring station
(the average value was calculated from the available years).
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Figure 3-1: Location of NAPS Monitoring Stations in Proximity to Mid-Block Interchange
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Table 3-2: Comparison of Existing Ambient Air Quality Data to Federal and Provincial Standards

e . Average of I Criteria / % of
C?)T\tt?;ﬁ :;:; t Sr‘::tliz:)sn A\ll:’e;raig:jng Years Background Slclit;sstle Standard Source Criteria /
Data (ug/m?3) (Hg/m3) Standard
NO; Guelph One hour | 2015-2019 26 90t Percentile 400 Ambient Air Quality Criteria 6%
NO; Guelph One hour | 2015-2019 26 90t Percentile 113 Canadian Ambient Air Quality 23%
Standards (2020)
NO; Guelph 24 hours | 2015-2019 22 90t Percentile 200 Ambient Air Quality Criteria 11%
NO; Guelph Annual | 2015-2019 13 Mean 32 Canadian Ambient Air Quality 41%
Standards (2020)
co Hamilton One hour | 2015-2019 470 90t Percentile | 36,200 Ambient Air Quality Criteria 1%
co Hamilton 8 hours | 2015-2019 448 90t Percentile | 15,700 Ambient Air Quality Criteria 3%

S0, Simcoe 10-minutes| 2015-2019 13 90t Percentile 178 Ambient Air Quality Criteria 85%
SO, Simcoe One hour | 2015-2019 3 90t Percentile 106 Ambient Air Quality Criteria 31%
SO, Simcoe One hour | 2015-2019 3 90t Percentile 183 Canadian Ambient Air Quality 18%

Standards (2020)
SO, Simcoe Annual | 2015-2019 1 Mean 11 Ambient Air Quality Criteria 100%
SO, Simcoe Annual | 2015-2019 1 Mean 13 Canadian Ambient Air Quality 85%
Standards (2020)

PMo @ -- 24 hours | 2015-2019 25 90t Percentile 50 Ambient Air Quality Criteria 49%
PM.s Guelph 24 hours | 2015-2019 13 90t Percentile 30 Ambient Air Quality Criteria 44%
PM_s Guelph 24 hours | 2015-2019 13 90t Percentile 27 Canadian Ambient Air Quality 49%

Standards (2020)
PM_s Guelph Annual | 2015-2019 7.3 Mean 8.8 Canadian Ambient Air Quality 83%
Standards (2020)
Acetaldehyde Simcoe 30-minutes| 2015-2019 3.10 90t Percentile 500 Ambient Air Quality Criteria 1%
@
Acetaldehyde Simcoe 24 hours | 2015-2019 1.05 90t Percentile 500 Ambient Air Quality Criteria 0%
Acrolein Simcoe One hour | 2015-2019 0.04 90t Percentile 4.5 Ambient Air Quality Criteria 1%
Acrolein Simcoe 24 hours | 2015-2019 0.02 90t Percentile 04 Ambient Air Quality Criteria 4%
Benzene Kitchener 24 hours | 2015-2019 0.68 90t Percentile 2.3 Ambient Air Quality Criteria 29%
Benzene Kitchener Annual | 2015-2019 0.41 Mean 0.45 Ambient Air Quality Criteria 91%
Benzo(a)- Simcoe 24 hours | 2015-2019 | 4.44E-05 | 90" Percentile | 0.00005 | Ambient Air Quality Criteria 89%
pyrene
Benzo(a)- Simcoe Annual | 2015-2019 | 2.11E-05 Mean 0.00001 | Ambient Air Quality Criteria 211%
pyrene
1,3-Butadiene Kitchener 24 hours | 2015-2019 0.04 90t Percentile 10 Ambient Air Quality Criteria 0%
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T . Average of o Criteria / % of
C?)rrlrtt‘::i :;':; t S’\:aAt?oSn A\;’e;zgldng Years Background SI\:Iaetalztl:(;:I Standard Source Criteria /
Data (ug/m?3) (ug/m?3) Standard
1,3-Butadiene Kitchener Annual | 2015-2019 0.02 Mean 2 Ambient Air Quality Criteria 1%
Formaldehyde Simcoe 24 hours | 2015-2019 1.32 90t Percentile 65 Ambient Air Quality Criteria 2%

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

(2) Concentrations of sulphur dioxide (SO2) are measured on an hourly 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 = Cinr X
(1hr/0.5hr)0-28,

(3) PM1o was not included in National Air Pollution Surveillance air quality monitoring station measurements, and therefore was estimated
using PM2s measurements, assuming a ratio of 1 ug/m3 PM1o per 0.54 ng/m? of PM2.5 as per Lall et al. publication in Atmospheric
Environment, Estimation of historical annual PMz.s exposures for health effects assessment (Lall et al., 2004).

(4) 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)0-28,

(5) 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 Cinr = Ca24nr X (24hr/1hr)0-28,
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3.2 Meteorological Conditions

The MECP pre-processed the site-specific set of meteorological data for use in
CAL3QHCR version 6.5.0, using specific land uses found within the Study Area. The
nearest source for meteorological surface data are Guelph Turfgrass Station #61430,
located at the Guelph Turfgrass Research Institute (328 Victoria Road South, Guelph).
The station is approximately 8 kilometres north from the Study Area. Upper air data was
obtained from the Buffalo New York air station. The wind rose for the five-year
meteorological period (2016-2020) showing the wind direction (blowing from) and wind
speed is presented in Figure 3-2. The wind rose shows that the predominant wind
direction is blowing from the west and southwest.

Figure 3-2: Wind Rose for Guelph Turfgrass Meteorological Station
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4. Emission Inventory

4.1 Traffic Assessment

Three conditions were assessed for this assessment: Existing Conditions, Future No-
Build Conditions, and Future Build Conditions. The sources located within the Study
Area for Existing Conditions and Future No-Build Conditions remained identical, with
only changes to anticipated traffic volume within the Study Area that would result in a
difference to the air quality impact. The Future Build Condition includes new sources of
traffic emission from proposed Project infrastructure.

Existing and projected future turning movement count (TMC) data and processed AADT
volumes were provided by the MTO and AECOM’s traffic engineering modelling for
2017 and future projected data for 2041.

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 within the TMC counts.

Each of the parameters were analyzed and are summarized separately in Table B1 of
Appendix B. The raw data and data summary tables for traffic volumes, vehicle
speeds, etc. are provided within Appendix D in summary.

4.2 Emissions Modelling (U.S. EPA MOVES3.0)

The input data required to run MOVES in County Scale are presented in Table 4-1.
Vehicle emission modelling was limited to internal combustion engine exhaust
emissions (tailpipe exhaust only), with the exception of particulates which also included
emissions from break wear and tire wear. Where default data included in MOVES3.0
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: MOVES3.0 Input Data

Parameter ‘ Input ‘ Reference
Scale County Scale & Project Scale -
Representative County |Niagara County, New York -
Calculation Type Emission Rates & Inventory -
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Parameter ‘ Input ‘ Reference

Years of Evaluation 2017, 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 2017).

Toronto Pearson Airport
location.

Humidity Full set of average hourly humidity Environment Canada climate

readings, by month (January or July) data (January/July 2017).
Toronto Pearson Airport

location.
Fuel Types Default fuel mix (E85 reassigned to MOVES3.0 Default
Gasoline)
Vehicle Types Source IDs 11, 21, 31, 32, 41, 42, 43, -
51, 52, 53, 61, and 62
Vehicle Age Distribution [MOVES3.0 Default U.S. EPA

Note: The temperature and humidity profiles at the Toronto Pearson Airport are considered to be
representative of the Study Area, with comparable temperature and humidity profiles to Guelph.

The applicable emissions factors for all vehicle classes generated by MOVES, running
as County Scale, for the existing condition and projected build years (2017 and 2041)
with appropriate speed bins for the Study Area are summarized in Appendix E.

The emission factors output by MOVES were used to calculate an appropriate emission
rate to be input into the CAL3QHCR model for assessment, in grams per vehicle-mile-
travelled (g/VMT). Traffic data for each identified source (segment of road) within the
Study Area was identified for each of the three assessment conditions (Existing
Conditions, Future No-Build, and Future Build) to be input into CAL3QHCR. The AADT
distribution representative of Highway 6 North was used to anticipate 24-hour variable
distribution of emissions.

The associated CAL3QHCR emission rates derived from the MOVES output is shown in
Table B-2 through Table B-13 of Appendix B for each modelled source for both cars
and trucks.

The individual vehicle type emissions from MOVES were combined to create a
representative vehicle emission for two classes of vehicle: passenger vehicles (Source
ID 11, 21, 31, and 32), heavy vehicles (Source ID 41, 42, 43, 51, 52, 53, 61 and 62).
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)

Description Fraction | Category | Source 2041
ID Type ID | Fraction | Fraction

Passenger/Light duty vehicles P11 C 11 0.034 0.038
Passenger/Light duty vehicles P 21 C 21 0.429 0.478
Passenger/Light duty vehicles P 31 C 31 0.481 0.433
Passenger/Light duty vehicles P 32 C 32 0.056 0.051
Heavy Vehicles & Buses H 41 H 41 0.061 0.067
Heavy Vehicles & Buses H42 H 42 0.083 0.060
Heavy Vehicles & Buses H 43 H 43 0.137 0.099
Heavy Vehicles & Buses H 51 H 51 0.025 0.024
Heavy Vehicles & Buses H 52 H 52 0.008 0.008
Heavy Vehicles & Buses H 53 H 53 0.036 0.033
Heavy Vehicles & Buses H 61 H 61 0.004 0.005
Heavy Vehicles & Buses H 62 H 62 0.618 0.675

Each source within the study area was identified for all assessment conditions as shown
in Table 4-3.

Table 4-3: Existing Conditions — Source Identification

Source | Source Heavy
ID Type |Vehicle %

G1 Free Flow| 0.147

Source Description

Highway 6 North between Highway 401 and Maltby Road

(Maltby Road — end of Study Area)

G2 Free Flow| 0147 Highway 6 North between Maltby Road and Laird Road (end
of Study Area)

G3 Free Flow| 0.147 |Wellington Road 34 east of Highway 6 North

G4 Free Flow| 0.147 |Wellington Road 34 west of Highway 6 North

G16 Queue 0.147 |Highway 6 North and Wellington Road 34 northbound approach

G17 Queue 0.147 |Highway 6 North and Wellington Road 34 southbound approach

G18 Queue 0.147 |Highway 6 North and Wellington Road 34 westbound approach

G19 Queue 0.147 |Highway 6 North and Wellington Road 34 eastbound approach

Table 4-4: Future No Build Conditions — Source Identification

Source | Source Heavy
ID Type |Vehicle %

G1 Free Flow 0.147

Source Description

Highway 6 North between Highway 401 and Maltby Road

(Maltby Road — end of Study Area)

G2 | Eree Flow!| 0147 Highway 6 North between Maltby Road and Laird Road (end
of Study Area)

G3 | Free Flow 0.17 Wellington Road east of Highway 6 North

G4 | Free Flow 0.17 Wellington Road west of Highway 6 North

G16 Queue 0.16  |Highway 6 North and Wellington Road 34 northbound approach

G17 Queue 0.16 Highway 6 North and Wellington Road 34 southbound approach

G18 Queue 0.17 Highway 6 North and Wellington Road 34 westbound approach

G19 Queue 0.17 Highway 6 North and Wellington Road 34 eastbound approach
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Table 4-5: Future Build Conditions — Source Identification

Source | Source Heavy Source Description
ID Type |Vehicle %
G5 |Free Flow 0.16 Highway 6 North of Highway 401 to Midblock (new)
G6 |Free Flow 0.15 Highway 6 North Ramp Southeast/West
G7 |Free Flow 0.1 Highway 6 North Ramp West-North
G8 |Free Flow 0.17 Highway 6 North Ramp West-South
G9 |Free Flow 0.16 Highway 6 North Ramp Northeast/West
G10 |Free Flow 0.14 Highway 6 North Ramp East-South
G11 |Free Flow 0.14 Highway 6 North Ramp East-North
G12 |Free Flow 0.16  |Wellington Connect eastbound
G13 |Free Flow 0.16  |Wellington Connect westbound
Concession Road 7 between Wellington Road 34 and
G14 |Free Flow 0.16 Midblock (start of Study Area) )
G15 |Free Flow 0.16 Concession Road 7 between Midblock and Maltby Road (end
of Study Area)
G20 Queue 0.16  |Wellington Road 34 and Midblock southbound approach
G21 Queue 0.16  |Wellington Road 34 and Midblock eastbound approach
G22 Queue 0.16  |Wellington Road 34 and Midblock westbound approach
G23 Queue 0.16  |Wellington Road 34 and Concession Road 7 southbound approach
G24 Queue 0.16  |Wellington Road 34 and Concession Road 7 northbound approach
G25 Queue 0.16  |Wellington Road 34 and Concession Road 7 eastbound approach
G26 Queue 0.16  |Wellington Road 34 and Concession Road 7 westbound approach
G27 Queue 0.16  |Concession Road 7 and Midblock southbound approach
G28 Queue 0.16  |Concession Road 7 and Midblock northbound approach
G29 Queue 0.16  |Concession Road 7 and Midblock eastbound approach
G30 Queue 0.16  |Southbound ramp and Midblock southbound approach
G31 Queue 0.16  |Southbound ramp and Midblock eastbound approach
G32 Queue 0.16  |Southbound ramp and Midblock westbound approach
G33 Queue 0.16  |Northbound ramp and Midblock northbound approach
G34 Queue 0.16  |Southbound ramp and Midblock westbound approach
G35 Queue 0.16  |Northbound ramp and Midblock westbound approach
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/VMT), multiplied by the predicted annual traffic volumes and source
lengths (miles).

Table 4-6 shows the predicted annual emissions for all CACs assessed during the
Future Build Conditions (2041). Table 4-7 shows the predicted annual GHG emissions
assessed during the Future Build Conditions (2041).

23




Ministry of Transportation Ontario
Air Quality Impact Assessment

Table 4-6: Annual CAC Emissions from All Sources of the Midblock
Interchange, Future Build Conditions (2041)

Criteria Air Contaminant Total Annual Emissions Future Build
(CAC) (tonne)
NOx 42.6
CO 178.8
SO2 0.2
PM25 4.3

Table 4-7: Annual GHG Emissions from All Sources of the Midblock
Interchange, Future Build Conditions (2041)

GHG ‘ Total Annual Emissions - Future Build

(tonne)

CO2 45,566
Methane 11.5
Nitrous Oxide 0.2

CO:2 Equivalent 45,910
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5. Dispersion Modelling

Dispersion modelling was conducted with the U.S. Environmental Protection Agency
(EPA) modelling software CAL3QHCR, which is a CALINE3 based CO and PMz.5 model
with queuing and hot spot calculations and a traffic model to calculate delays and
queues that occur at signalized Interchanges.

5.1 Modelling Inputs

5.1.1 Meteorology

Five years of site-specific processed meteorological data from 2016 — 2020 were
prepared by the Ministry of Environment, Conservation and Parks (MECP) using
PCRAMMET version 99169 for use in CAL3QHCR. The site-specific meteorological
data referenced as the Guelph Turfgrass data was determined to be a reasonable
reflection of the meteorological conditions of the Project Study Area. The upper air data
from the U.S. National Weather Service’s Buffalo station and surface data from the
Environmental and Climate Change Canada’s Guelph Turfgrass station were used for
the assessment.

51.2 Terrain

CAL3QHCR does not include specific terrain inputs. All sources and receptors were
input in reference to a uniform ground level.

5.1.3 Identified Receptors

The receptors identified within the Study Area have been described within Section 2.1
of this report in Table 2-1.

In addition to these sensitive receptors identified, the CAL3QHCR models were created
with a grid of 60 m x 80 m receptor points within the Study Area, excluding grid
receptors overlapping with the influence area surrounding the line volume sources to
prevent an overestimation of road impacts.
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5.2 NO: Assessment using Ozone Limiting Method (OLM)

The concentration of nitrogen dioxide (NO2) in the atmosphere is affected by the reaction
of nitrous oxide (NO) with ozone (Os), which is a by-product of mobile vehicle fuel
combustion. The atmospheric reaction of NO with ozone is demonstrated as follows:

NO + O3 > NO2 + O2

It is assumed that the rate of conversion of NO to NOz2 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. EPA, 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 MECP and Environment Canada monitoring stations to calculate the
concentrations of NO2 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 OLM method (Couture, 2008),
described as follows:

m |f the concentration (part per million, ppm) of NO is lower than that of ozone
(INQO] < [O3] or, more precisely, [O3 > 0.9 [NOX]), then we assume that all of
NO was converted to NO2 : [NO2] = [NOx]

m |f 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] = [Os] + 0.1* [NOx]

The concentration of ambient ozone was taken as the average of the maximum 90t
percentile values (2015 to 2019) for measured ozone concentrations at the NAPS
Guelph Station (NAPS ID 61802) as shown in Table 5-1. The NAPS Guelph Station is
located approximately 8 km north of the Study Area. 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,

3
ug/m-)
Contaminant A‘;,e::gg‘g ‘ Data Source ‘2015 ’ 2016 ‘ 2017 ’ 2018 ‘ 2019 ‘ Average
O3 1hr NAPS — Guelph Station | 87 | 89 87 89 81 86
O3 24 hr NAPS — Guelph Station | 75 77 76 78 71 75
O3 Annual NAPS — Guelph Station | 55 | 56 | 56 | 57 | 52 55
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The modelled maximum receptor grid and discrete receptor concentrations of NOx for
the Existing Conditions (2017), Future No-Build, and Future Build Conditions (2041) and
the resulting calculated NO2 concentration using the OLM method are shown below in
Table 5-2. The resulting calculated NO2 concentration using the OLM method for

individual sensitive receptors are shown in Appendix F.

Table 5-2: Output NO2 Calculation Using OLM Method: Maximum
Concentration

e . Maximum Modelled | Ambient| OLM Sensitive Receptor
C%r;c::lmn. A\;e‘;"?ig:’ng NOx Concentration O; NO; O(LM/nr:g 2| Location at Maximum
(ppb) @ (ppb) | (ppb) H9 Concentration
EC: 2019 1 hour 162 89 105 198 SR3
EC: 2019 | 24 hours 22 78 22 41 SR7
EC: 2019 Annual 7 57 7 12 SR7
FNB: 2041 1 hour 45 89 45 85 SR7
FNB: 2041 | 24 hours 6 78 6 12 SR7
FNB: 2041 Annual 2 57 2 4 SR7
FB: 2041 1 hour 112 89 100 188 SR3
FB: 2041 24 hours 15 78 15 27 SR3
FB: 2041 Annual 3 57 3 6 SR3

Notes: (1) EC — Existing Conditions; FNB — Future No-Build Conditions; FBO - Future Build Conditions
(2) Conversion from ug/m?3 to ppb uses the molecular weight of nitrogen dioxide (46 g/mol), gas
constant (8.314 m3 Pa mol-' K-'), and standard temperature and pressure of 101.325 Pa and

25 degrees Celsius.
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6. Air Quality Impact Assessment

6.1 Assessment of Modelling Results through
“Comprehensive Analysis”

6.1.1 Predicted Cumulative Concentrations: Existing Conditions

The highest predicted contaminant emissions for the Existing Conditions were modelled
in CAL3QHCR using a receptor grid, including identified sensitive 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 at
sensitive receptors within the Study Area are summarized in Table 6-1. 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 provincial and federal standards and the predicted
exceedances are noted in red.

The maximum concentration cumulative impacts at each identified sensitive receptor is
included in Appendix G. The isopleth figures showing maximum impact for all
contaminants within Existing Conditions are shown in Appendix H.
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Table 6-1: Summary of Existing Conditions Cumulative Concentration: Maximum Concentration
. . Background .| Maximum Modelled | Maximum Conc. | Cumulative Conc. | AAQC/ CAAQS (2020 Max % of AAQC/ CAAQS| Cumulative% of AAQC/
Contaminant | Avg. Period ‘ Conc.g(pg/m?’) Percentile Conc. (ug/m?d) Sensitive Receptor (ug/m?3) Standard (pgl(m3) ) Standard Source (2020) Standard CAAQS (2020) Standard

NO: 1 hour 26 90th 198 SR3 224 400 AAQC 49% 56%
NO2 1 hour 26 90th 198 SR3 224 113 CAAQS (2020) 175% 198%

NO: 24 hour 22 90th 41 SR7 63 200 AAQC 21% 32%

NO2 Annual® 13 Average 12 SR7 24 32 CAAQS (2020) 38% 75%

CO 1 hour 470 90th 1,048 SR3 1519 36,200 AAQC 3% 4%

CO 8 hour 448 90th 263 SR3 710 15,700 AAQC 2% 5%

SO2 10 min. 13 90th 3.1 SR3 16 178 AAQC 1% 9%

SO2 1 hour 3 90th 1.9 SR3 5 183 CAAQS (2020) 1% 3%

SO2 1 hour 3 90th 1.9 SR3 5 106 AAQC 2% 5%

SO2 Annual® 1 Average 0.08 SR7 1 13 CAAQS (2020) 0% 8%

SO2 Annual® 1 Average 0.08 SR7 1 11 AAQC 0% 9%
PM1o 24 hour 25 90th 13 SR7 38 50 AAQC 16% 76%
PM2.5 24 hour 13 90th 3.6 SR7 17 30 AAQC 8% 55%
PM2.5 24 hour 13 90th 3.6 SR7 17 27 CAAQS 9% 61%
PM2.s Annual® 7.3 Average 1.2 SR7 8.5 8.8 CAAQS 7% 97%

Acetaldehyde 0.5 hour 3.10 90th 0.28 SR7 3.38 500 AAQC 0% 0%

Acetaldehyde 24 hour 1.05 90th 0.09 SR7 1.14 500 AAQC 0% 0%

Acrolein 1 hour 0.04 90th 0.09 SR3 0.13 4.5 AAQC 2% 3%

Acrolein 24 hour 0.02 90th 0.01 SR7 0.03 04 AAQC 3% 7%
Benzene 24 hour 0.68 90th 0.14 SR7 0.82 2.3 AAQC 6% 36%
Benzene Annual® 0.41 Average 0.04 SR7 0.45 0.45 AAQC 6% 100%
Benzo(a)-pyrene | 24 hour 4.44E-05 90th 1.32E-04 SR7 1.76E-04 0.00005 AAQC 229% 352%
Benzo(a)-pyrene | Annual® 2.11E-05 Average 3.93E-05 SR7 6.04E-05 0.00001 AAQC 269% 604%

1,3-Butadiene 24 hour 0.04 90th 0.01 SR7 0.05 10 AAQC 0% 1%

1,3-Butadiene Annual® 0.02 90th 0.004 SR7 0.024 2 AAQC 0% 1%

Formaldehyde 24 hour 1.32 90th 0.18 SR7 1.50 65 AAQC 0% 2%

Notes: (1) NO: is represented using the MOVES emissions rate for NOx, converted to NO2 using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM2s) 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 CAAQs are voluntary objectives.

(3) 1 hour, 8 hour, and 24 hour ambient concentrations for the contaminants were obtained from the 90t 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.

(4) Location of maximum concentration impact are shown in isopleth figures presented in Appendix H. Note that annual maximum impacts reflected in Appendix G are a reflection of the average of all five years of meteorological data,
rather than the highest predicted impact of each of the five year’s individual annual average, as reflected in the table here.

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

The highest predicted contaminant emissions for the Future No-Build Conditions were
modelled in CAL3QHCR using a receptor grid, including identified sensitive 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 sensitive receptors within the Study Area are summarized in Table 6-
2. 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 provincial and federal standards and
the predicted exceedances are noted in red.

The maximum concentration cumulative impacts at each identified sensitive receptor is
included in Appendix G. The isopleth figures showing maximum impact for all
contaminants within Future No-Build Conditions are shown in Appendix H.
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Table 6-2: Summary of Future No-Build Conditions Cumulative Concentration: Maximum Concentration

Contaminant | Avg. Period ’ Background Conc. ’ Percentile ‘ Maximum Modelled Conc. | Maximum Conc. | Cumulative Conc. | AAQC/ CAAQS (2020) ’ Standard ’ Max % of AAQC/ CAAQS Cumulative% of AAQC/
) (ug/m3) (ug/m3) Sensitive Receptor (ug/m3) Standard (ug/md) Source (2020) Standard CAAQS (2020) Standard
NO2 1 hour 26 90th 85 SR7 111 400 AAQC 12% 28%
NO2 1 hour 26 90th 85 SR7 111 79 CAAQS (2025) 105% 141%
NO2 24 hour 22 90th 12 SR7 34 200 AAQC 5% 17%
NO2 Annual® 13 Average 4 SR7 17 23 CAAQS (2025) 11% 74%
CcO 1 hour 470 90th 447 SR3 917 36,200 AAQC 1% 3%
cO 8 hour 448 90th 114 SR3 562 15,700 AAQC 1% 4%
SO2 10 min. 13 90th 0.85 SR3 14 178 AAQC 0% 8%
SO2 1 hour 3 90th 0.51 SR3 4 170 CAAQS (2025) 0% 2%
SO2 1 hour 3 90th 0.51 SR3 4 106 AAQC 0% 4%
SOz Annual® 1 Average 0.02 SR7 1 13 CAAQS (2025) 0% 8%
SOz Annual® 1 Average 0.02 SR7 1 11 AAQC 0% 9%
PM1o 24 hour 25 90th 5 SR7 29 50 AAQC 8% 58%
PM2s 24 hour 13 90th 1.2 SR7 14 30 AAQC 3% 47%
PM2.s 24 hour 13 90th 1.2 SR7 14 27 CAAQS 4% 52%
PM2.5 Annual® 7.3 Average 0.4 SR7 7.7 8.8 CAAQS 3% 88%
Acetaldehyde 0.5 hour 3.10 90th 0.09 SR7 3.19 500 AAQC 0% 1%
Acetaldehyde 24 hour 1.05 90th 0.03 SR7 11 500 AAQC 0% 0%
Acrolein 1 hour 0.04 90th 0.01 SR3 0.05 4.5 AAQC 0% 1%
Acrolein 24 hour 0.02 90th 0.001 SR7 0.02 0.4 AAQC 0% 4%
Benzene 24 hour 0.68 90th 0.04 SR7 0.72 2.3 AAQC 2% 31%
Benzene Annual® 0.41 Average 0.01 SR7 0.42 0.45 AAQC 2% 92%
Benzo(a)-pyrene 24 hour 4.44E-05 90th 1.99E-05 SR7 6.43E-05 0.00005 AAQC 36% 128%
Benzo(a)-pyrene Annual® 2.11E-05 Average 6.04E-06 SR4 2.71E-05 0.00001 AAQC 39% 271%
1,3-Butadiene 24 hour 0.04 90th 0.00 - 0.04 10 AAQC 0% 0%
1,3-Butadiene Annual® 0.02 90th 0.00 - 0.02 2 AAQC 0% 1%
Formaldehyde 24 hour 1.32 90th 0.04 SR7 1.36 65 AAQC 0% 2%

Notes: (1) NO: is represented using the MOVES emissions rate for NOx, converted to NO2 using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM2s) is based on the 98t 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 CAAQs are voluntary objectives.

(3) 1 hour, 8 hour, and 24 hour ambient concentrations for the contaminants were obtained from the 90t 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.

(4) Location of maximum concentration impact are shown in isopleth figures compiled in Appendix H. Note that annual maximum impacts reflected in Appendix G are a reflection of the average of all five years of meteorological data,
rather than the highest predicted impact of each of the five year’s individual annual average, as reflected in the table here.

(5) Exceedances to Air Quality thresholds are shown in red

31



Ministry of Transportation Ontario
Air Quality Impact Assessment

6.1.3 Predicted Cumulative Concentrations: Future Build Conditions

The highest predicted contaminant emissions for the Future Build Conditions were
modelled in CAL3QHCR using a receptor grid, including identified sensitive 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 sensitive receptors within the Study Area are summarized in Table 6-
3. 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 provincial and federal standards and
the predicted exceedances are noted in red.

The maximum concentration cumulative impacts at each identified sensitive receptor is
included in Appendix G. The isopleth figures showing maximum impact for all
contaminants within Future Build Conditions are shown in Appendix H.
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Table 6-3: Summary of Future Build Conditions Cumulative Concentration: Maximum Concentration

Contaminant Avg. Period ‘ Background Conc. Percentile ‘ Maximum Modelled Conc. Maximum Conc. Cumulative Conc. | AAQC/ CAAQS (2020) ’ Standard ’ Max % of AAQC/ CAAQS Cumulative% of AAQC/
(ug/m3) (ug/m3) Sensitive Receptor (ug/m3) Standard (ug/m?) Source (2020) Standard CAAQS (2020) Standard
NO2 1 hour 26 90th 188 SR3 214 400 AAQC 47% 54%
NO2 1 hour 26 90th 188 SR3 214 79 CAAQS (2025) 239% 271%
NO2 24 hour 22 90th 27 SR3 50 200 AAQC 14% 25%
NO2 Annual® 13 Average 6 SR3 17 23 CAAQS (2025) 25% 76%
CO 1 hour 470 90th 1,129 SR3 1599 36,200 AAQC 3% 4%
CO 8 hour 448 90th 286 SR3 733 15,700 AAQC 2% 5%
SO2 10 min. 13 90th 2.1 SR3 15 178 AAQC 0% 8%
SO2 1 hour 3 90th 1.3 SR3 4 170 CAAQS (2025) 1% 2%
SO2 1 hour 3 90th 1.3 SR3 4 106 AAQC 1% 4%
SO2 Annual® 1 Average 0.03 SR3 1 13 CAAQS (2025) 0% 8%
SO2 Annual® 1 Average 0.03 SR3 1 11 AAQC 0% 9%
PM1o 24 hour 25 90th 10 SR3 35 50 AAQC 20% 69%
PM2.5 24 hour 13 90th 2.4 SR3 16 30 AAQC 8% 52%
PM2.5 24 hour 3.10 90th 2.4 SR3 16 27 CAAQS 9% 58%
PM2.5 Annual® 1.05 Average 0.6 SR3 7.9 8.8 CAAQS 7% 90%
Acetaldehyde 0.5 hour 3.10 90th 0.21 SR3 3.31 500 AAQC 0% 1%
Acetaldehyde 24 hour 1.05 90th 0.07 SR3 1.12 500 AAQC 0% 0%
Acrolein 1 hour 0.04 90th 0.03 SR3 0.07 4.5 AAQC 1% 1%
Acrolein 24 hour 0.02 90th 0.003 SR3 0.02 0.4 AAQC 1% 5%
Benzene 24 hour 0.68 90th 0.10 SR3 0.77 2.3 AAQC 4% 34%
Benzene Annual® 0.41 Average 0.02 SR3 0.43 0.45 AAQC 4% 95%
Benzo(a)-pyrene 24 hour 4.44E-05 90th 4.53E-05 SR3 8.97E-05 0.00005 AAQC 91% 179%
Benzo(a)-pyrene Annual® 2.11E-05 Average 9.32E-06 SR3 3.04E-05 0.00001 AAQC 93% 304%
1,3-Butadiene 24 hour 0.04 90th 0.0 -- 0.04 10 AAQC 0% 0%
1,3-Butadiene Annual® 0.02 90th 0.0 -- 0.02 2 AAQC 0% 1%
Formaldehyde 24 hour 1.32 90th 0.09 SR3 1.41 65 AAQC 0% 2%

Notes: (1) NO: is represented using the MOVES emissions rate for NOx, converted to NO2 using the ozone limiting method

(2) Air Quality Threshold for fine particulate (PM2s) 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 CAAQs are voluntary objectives.

(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.

(4) Location of maximum concentration impact are shown in isopleth figures compiled in Appendix H. Note that annual maximum impacts reflected in Appendix G are a reflection of the average of all five years of meteorological data,
rather than the highest predicted impact of each of the five year’s individual annual average, as reflected in the table here.

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

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

1. NOz2: Within the 1-hour averaging period threshold, shown to be exceeding
from resulting Future Build modelled results at the representative sensitive
receptor SR7. This averaging period is also shown to be exceeding at all
other identified representative sensitive receptors within the Study Area.
Table Reference: Table 6-3.

Figure Reference: Figure H24, Appendix H

2. Benzo(a)pyrene: Within the 24-hour and annual averaging period thresholds,
with the approximately equal contribution from both the background ambient
air quality data and the Future Build modelled results. The location of highest
impact is at the representative sensitive receptor SR7. This averaging period
is also shown to be exceeding at all other identified representative sensitive
receptors within the Study Area.

Table Reference: Table 6-3.
Figure Reference: Figure H33, Appendix H

For benzo(a)pyrene, the ambient background concentration was a major contributor to
the exceedance to the 24-hour and annual AAQC standards in combination with the
modelled concentration. For the 1-hour NO2 impacts, 20% of the cumulative
concentration was due to the background concentration.

The isoconcentration contour maps for all contaminants showing each modelling
scenario (Existing, Future No-Build, and Future Build Conditions) are provided in
Appendix H.

For reference, 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 NO2 for the 1-hour
averaging period. As shown in the figures, the Future Build Conditions has a significant
impact as compared to Future No-Build Conditions. This is primarily due to the
projected increase in traffic volumes along Highway 6 North comparing the Future No-
Build traffic data to the Future Build traffic data, specifically:

= 54,500 AADT for Future Build conditions along Highway 6 North vs.
= 28,390 AADT for Future No-Build conditions along Highway 6 North.

= This shows a 192% increase in traffic between the two scenarios for Highway
6 North.
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Figure 6-1: Isoconcentration Contours of Midblock Interchange for NO2,1-
hour averaging period, Future No-Build Conditions
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Figure 6-2: Isoconcentration Contours of Midblock Interchange for NO2, 1-
hour averaging period, Future Build Conditions
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To show the percent change for the Future Build Conditions in comparison to the
modelled Existing Conditions and Future No-Build Conditions, Table 6-4 compares the
cumulative concentration impact at the most impacted sensitive receptor, SR7, within
the Project Study Area. The maximum concentrations at all modelled sensitive
receptors (SR1-SR14) are included in Appendix G.
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Table 6-4: Comparison of Cumulative Maximum Concentration and
Representative Existing, Future No Build, and Future Build

Conditions
Averaging Existing | Future No-Build | Future Build | % Change from | % Change from
Contaminant Period Conditions Conditions Conditions Exis_ti_ng Future b_l(?-BuiId
(ug/m3) (ug/m3) (ug/m3) Conditions Conditions
NO2 1 hour 198 85 188 -5% 121%
NO2 24 hour 41 12 27 -34% 125%
NO2 Annual 12 4 6 -50% 50%
CO 1 hour 1,048 447 1,129 8% 153%
CO 8 hour 263 114 286 9% 151%
SO2 10 min. 3.1 0.85 21 -32% 147%
SO2 1 hour 1.9 0.51 1.3 -32% 155%
SO2 Annual 0.08 0.02 0.03 -63% 50%
PMio 24 hour 13 5 10 -23% 100%
PMz2.s 24 hour 3.6 1.2 2.4 -33% 100%
PMz2.s Annual 1.2 04 0.6 -50% 50%
Acetaldehyde 0.5 hour 0.28 0.09 0.21 -25% 133%
Acetaldehyde 24 hour 0.09 0.03 0.07 -22% 133%
Acrolein 1 hour 0.09 0.01 0.03 -67% 200%
Acrolein 24 hour 0.01 0.001 0.003 -70% 200%
Benzene 24 hour 0.14 0.04 0.10 -29% 150%
Benzene Annual 0.04 0.01 0.02 -50% 100%
Benzo(a)pyrene | 24 hour | 1.32E-04 1.99E-05 4.53E-05 -66% 128%
Benzo(a)pyrene | Annual 3.93E-05 6.04E-06 9.32E-06 -76% 54%
1,3-Butadiene 24 hour 0.01 0.00 0.0 -100% -%
1,3-Butadiene Annual 0.004 0.00 0.0 -100% -%
Formaldehyde 24 hour 0.18 0.04 0.09 -50% 125%

This table shows a relatively consistent increase of 121% on average for all
contaminants due to the proposed Project compared to the Future No-Build scenario.
This is due primarily to an anticipated increase in traffic along Highway 6 North, with

traffic volumes almost doubling due to the implementation of Project infrastructure. This
is also due to the location of maximum sensitive receptor impacts, where Existing
Conditions and Future No-Build Conditions impact most prevalently at SR7 (close to the
existing Wellington Road 34 and Highway 6 north interchange) and Future Build
Conditions impact most prevalently at SR3, which is located closest to Highway 6 North,
north of the future Mid-Block interchange design.

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 Project 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 within the future. An example of this is the anticipated
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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.

6.1.5 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
receptor 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.

6.1.5.1 1-Hour Average NO:2 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 is experiencing a concentration of
NO2 averaged over 1-hour, in relation to the federal limit.

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

m  Most of the hours have a concentration below the CAAQS limit, with 0.1% of
the hours with a concentration above the limit.

= The background level of NO2 (1-hour) contributes approximately 33% of
CAAQS limit.

The total number of hours at all receptors were analyzed to produce the total number of
hours showing cumulative exceedance within the 5-year meteorological period. It was
found that 208 hours of a total 43,848 hours resulted in an exceedance.
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Figure 6-3: Future Build Cumulative Frequency Analysis (SR3) 1-hr NO2
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6.1.5.2 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 receptor is experiencing a concentration of
benzo(a)pyrene averaged over 24-hour, in relation to the AAQC limit.

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

= Approximately 35% of the modelled days have a concentration below the
AAQC limit, with approximately 65% of days above the AAQC limit.

= The background level of benzo(a)pyrene (24-hour) contributes approximately
89% of AAQC limit.

The total number of hours for all receptors were analyzed to produce the total number of
hours showing cumulative exceedance within the 5-year meteorological period. It was
found that 636 days of a total 1,827 days showed an exceedance.
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Figure 6-4: Future Build Cumulative Frequency Analysis (SR3)
24-hr Benzo(a)Pyrene
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6.2 Assessment of Modelling Results through “Regional
Analysis”

6.2.1 Greenhouse Gas Assessment

Mobile vehicles emit the following greenhouse gases (GHGSs) in significant amounts:

= Carbon dioxide (CO2);
= Methane (CH4); and
= Nitrous oxide (N20).

Total GHG emissions were calculated using a combination of MOVES emission rates
and total annual vehicle usage projections for the Project sources of air quality
contaminant emissions. MOVES is capable of calculating atmospheric carbon dioxide
(CO2), methane (CHa4), and nitrous oxide (N20) emissions varying with vehicle class,
speed, and emission process type (i.e., running emissions, starting emissions, etc.).
Annual total GHG emissions were calculated by combining the grams per vehicle-mile-
travelled (g/VMT) emission rates derived from MOVES County Scale output for each of
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the GHG 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 GHG to the
representative equivalent mass of CO2 (COzeq). The GWPs are calculated based on the
amount of heat trapping potential that would result from the emission of 1 kg of a given
GHG to the emission of 1 kg of CO2. GWPs for various GHG 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 6-5.

Table 6-5: Greenhouse Gas 100-year Global Warming Potentials

Greenhouse Gas ‘ 100-year GWP
Carbon dioxide (CO>) 1
Methane (CH.) 25
Nitrous oxide (N20) 2908

Currently there are no GHG emission standards in Canada or the United States on a
per-source basis. However, National Resources Canada reports annual GHG emissions
for various industrial sectors, including the Transportation sector. Figure 6-5 below
shows historical annual trend of GHG 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 Ontario Transportation Sector Emissions
(2000-2018), National Resources Canada
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The Project contributions of GHG in the Future Build year (2041) were compared to the
2018 CO2 eq contributions from the Ontario Transportation sector, shown below in
Table 6-6.

7. 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.ca/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=on

&rn=8&page=0

42



Ministry of Transportation Ontario
Air Quality Impact Assessment

Table 6-6: Greenhouse Gas Project Contribution Regional Assessment

Future Build | Ontario 2018 Reported GHG Emissions | % Future

Contaminant (2041) for the Transportation Sector * Build Project
(Mt) * (Mt CO2 eq.) Contribution

Carbon dioxide 0.04557 - -
(CO)

Methane (CHa) 1.15E-05 - -

Nitrous Oxide 1.90E-07 - -
(N20)

CO; equivalent 2 0.0459 60.7 0.08%

Notes: (1) Mt = Megatons

(2) COzequivalent was calculated for the Future Build Condition using GWP conversion for N2O
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 GHG contributions are less than 0.1%
compared to the total Transportation 2018 CO2eq emissions.

6.3  Construction Air Quality Impacts

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:

= Clearing and grubbing;
= Grading and rock blasting;
= Road and surface paving;

m  Storage of granular material,
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m  Structure construction/ deconstruction; and

= 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.

6.3.1  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.

6.3.2 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;
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= Removing all loose or unsecured debris or materials from empty trucks prior
to leaving the site;

®  Reducing traffic speeds on any unpaved surfaces;

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

®  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.

6.4 Summary of Potential Effects and Mitigation Measures

6.4.1 Proposed Mitigation for Construction Activity

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

= 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;

® | ocating 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;

= 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,

= |mplementing the use of non-chloride dust suppressants;

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

= 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; and
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= Ensuring that the areas most impacted by particulate levels are vegetated
(e.g., tree planting) where possible between the source of emission (e.g.,
Hanlon Parkway) 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.

6.4.2 Potential Mitigation for Project Contribution

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 Project
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 Highway 6 North. Increased
percentage of electric vehicles and fuel-efficient vehicles within the vehicular fleet can
provide significant CAC and GHG 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 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).
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1. Conclusion and Recommendations

The results of the air quality impact assessment for the Midblock Interchange show that
the addition of the proposed infrastructure will have a decreased impact on the sensitive
receptors within the Study Area in comparison to Existing Conditions; however it will
have an increased impact on air quality in comparison to Future No-Build Conditions.
This is due primarily to the anticipated increase in traffic along the Highway 6 North
between Future No-Build and Future Build conditions, which is not necessarily due to
the Midblock Project infrastructure specifically, but due to the overall adjustments
expected within the Project corridor (G.W.P. 3042-14-00 and G.W.P. 14-00-00).
Anticipated decrease from Existing Conditions is due primarily to anticipated
improvements in vehicle combustion efficiency with older models retired from the
vehicle fleet as years progress. Even with the implementation of the Project, the
majority of the criteria air contaminants are expected to be below the respective
provincial and federal air quality criteria.

There are two criteria air contaminants exhibiting cumulative concentrations above the
respective provincial and/or federal air quality criteria, specifically the 1-hour averaging
period of nitrogen dioxide (NO2) and both the 24-hour and annual averaging periods of
benzo(a)pyrene. The exceedance of nitrogen dioxide is expected to be due to the
anticipated contributions from the Project within the Study Area. The exceedance of
benzo(a)pyrene is expected to be due to both anticipated Project contributions and also
to be due to increased levels of benzo(a)pyrene in the existing ambient air quality
concentrations within the respective averaging periods.

Nitrogen dioxide levels from the Guelph NAPS station were measured in a
predominantly suburban area. While this station is the closest monitoring station for
ambient monitored data for this contaminant, it may still reflect higher levels of
background concentration compared to the rural setting of the Midblock Interchange. In
addition, the location of the most impacted sensitive receptor, SR7 (located northeast of
Highway 6 North and Maltby Road) demonstrates an exceedance of the CAAQS (2025)
limit, with modelled impacts approximately 50-75% greater than modelled at the other
sensitive receptors within the Study Area. This is primarily due to the proximity of the
receptor to Highway 6 North, which is expected to nearly double in traffic volumes in the
future.

Benzo(a)pyrene concentrations are consistently high within the region of southern
Ontario in comparison to the provincial air quality criteria for this contaminant. This may
be due to influences on the general air shed within the region from heavy industry in the
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Hamilton, Niagara, and GTA regions, as well as influences from industry across the
border in the U.S. The relative contribution from the Project is still significant in
comparison to the provincial air quality criteria and is predominantly due to expected
increase in vehicular traffic along Highway 6 North.

The regional meteorological data suggests a predominant wind blowing from the
west/southwest direction, directly towards the closest and most impacted receptor for
the Project (SR7). Cumulative frequency analysis for exceedances indicate cumulative
impacts above the recommended NO2 1-hour CAAQS standards and benzo(a)pyrene
24-hour AAQC standards for 0.1% and 65% of the total meteorological hourly and daily
data values during a five-year period, respectively.

Mitigation during the operation of this infrastructure includes promotion of a continued
increase of the number of electric vehicles within the general vehicle fleets operating
within the Province of Ontario and implementation of vegetation within the Project Study
Area to reduce particulate dispersion.

Table 7-1 summarizes the impacts which are expected to result from the
implementation of this Project.
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Air Quality
Condition

Operating
Conditions:
Increased Traffic
Vehicular
Emissions

Table 7-1:

Potential Effect

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

Mitigation Measure(s)

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

® |mplementation of vegetation within the
Project Study Area to decrease ground
level dispersion of particulates.

Summary of Potential Impacts and Mitigation Options

Monitoring

® No other specific monitoring implementation

recommended at this time.

Construction
Conditions:

Vehicle Operation
and Surface
Particulate
Disruption

Construction related
air pollution include
diesel combustion
and particulate
emissions. Odour and
visible dust may
cause public
annoyance at existing
sensitive receptors
within the Study Area.

® Prior to commencement of
construction, a detailed Construction

Air Quality Management Plan (AQMP)

will be developed. The AQMP will:

- Define the Project’s air quality impact
zone and identify all sensitive
receptors within this area.

— Assess the requirement for
continuous monitoring during Project
construction.

- Provide mitigation measures and
identify requirements for
implementation of these measures.
Examples of potential mitigation are
provided in Section 6.5.1.

— Include explicit commitment to the
implementation of all applicable best
practices identified 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

® The Air Quality Management Plan will

provide details on specific monitoring

requirements during construction. The

following should be considered during the
development of the plan:

- Regular reporting on any continuous
monitoring reports, to be provided to the
MECP for their records.

— The construction related air contaminants
of primary concern are in the form of
particulate matter, with the fractions of
PMas and PMyo - particulate matter 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 to include
other air pollutants that may be produced
as a result of the work.

— Application of threshold “Action Level”
triggers for implementation of specific
and increasing intensity mitigation
activities.

— If continuous monitoring is deemed
necessary, performance of on-site
meteorological monitoring in conjunction
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Air Quality
Condition

Potential Effect

Mitigation Measure(s)

Monitoring

Management Approaches for
Industrial Fugitive Dust Sources.

- If applicable, include a commitment
to 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)

— Develop a Communications Protocol
and a Complaints Protocol in
accordance with the Project
Agreement.

with real-time continuous monitoring
representative of receptor impacts.

- If continuous monitoring is deemed
necessary, placement of monitors both
upwind and downwind of construction
activities, where possible.

- If continuous monitoring is deemed
necessary, performance of baseline
monitoring for a minimum of one week
prior to construction activities.

® |f continuous monitoring is deemed
necessary, 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 (