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NOx nitrogen oxides

NPI Australian National Pollutant Inventory
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1 INTRODUCTION

1.1 OVERVIEW

Great Bear Resources Ltd. (Great Bear Resources) a wholly owned subsidiary of Kinross Gold
Corporation, is planning to develop, operate, and reclaim a gold mine (the Great Bear Project or Project)
on the Great Bear Property (the Property). The Project will consist of two open pits, underground mining
activities, an onsite ore processing facility, and auxiliary operations and administrative activities will also
take place on the Property. The Property, shown in Figure 1-1, is located approximately 25 kilometres
(km) southeast of the Town of Red Lake in northwestern Ontario.

An Impact Assessment pursuant to the Impact Assessment Act is required to be completed for the
Project. This Air Quality Assessment is one of a series of documents prepared by WSP Canada Inc.
(WSP) on behalf of Great Bear Resources to describe the predicted environmental impact of the Project.

1.2 OBJECTIVE

This Air Quality Assessment has been prepared by WSP to summarize the findings of the air quality
modelling assessment. The scope of work is to determine the cumulative air quality concentrations for the
construction, operation, and closure and decommissioning phases of the Project. This Air Quality
Assessment was prepared in accordance with industry best practices and to address the Tailored Impact
Statement Guidelines for the Project dated August 1, 2024.

The expected duration of Project phases are provided below for reference:
— Construction phase (Year -3 to Year -1: three years in length)
— Operations phase (Year 1 to Year 26: 26 years in length)

— Closure phase (active closure period; Year 27 to Year 29: 3 years in length. passive closure period;
Year 30, approximately one additional year; final close out period (removal of water management
infrastructure): less than one year in length).

The main components of the Project (Figure 1-2) include:
— LP Central pit, Viggo pit

— Underground mine, accessed via portals, ramps and shaft
— Flood protection berm

— Tailings management facility (TMF)

— Viggo management facility (VMF)

— Run of mine stockpile (ROM)

— Low grade ore stockpiles (LGO)

— Mine rock stockpile (MRS)

— Overburden stockpiles (OVB)

— Process plant complex

— Assay lab

— Portable crushers

— Buildings and supporting infrastructure

— Water management and treatment facilities

Great Bear Project WSP
Project No.: OMEMA2303 October 2025
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—  Construction camp and permanent camp

— Domestic landfill

— Concrete batch plant, cemented rockfill plant and paste plant
— Quarry, and sand and gravel pits

— Explosives storage facility.

Great Bear Project WSP
Project No.: OMEMA2303 October 2025
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2 ATMOSPHERIC EMISSIONS AND
APPLICABLE AIR QUALITY CRITERIA

2.1  ATMOSPHERIC EMISSIONS AND AIR QUALITY
CRITERIA

The Air Quality Assessment requires comparing the cumulative concentrations to applicable air quality
criteria. The cumulative concentrations were determined by adding air dispersion modelling
concentrations to existing condition concentrations.

Greenhouse gases (GHG), including carbon dioxide, methane, and nitrous oxide, are considered in a
separate document.

2.2 AIR PARAMETERS

Key air parameters anticipated from the Project are presented in Table 2-1 with a summary of relevant
criteria, benchmarks, and standards provided in Table 2-2.

The release of these key air parameters to the atmosphere from the open pit, stationary and mobile
sources (such as tailpipe emissions from haul trucks), and road dust particulate were considered in the
assessment; mobile sources and existing condition concentrations were excluded for the O.Reg. 419/05
assessment per O.Reg. 419/05 and the Ministry of the Environment, Conservation and Parks’ (MECP)
Guideline A-11: Air Dispersion Modelling Guideline for Ontario (ADMGO), Version 3.0. Trace metals
released with the fugitive dust were considered in both assessments.

2.2.1  NITROGEN OXIDES

There are three oxides of nitrogen found in appreciable concentrations in the atmosphere: nitrogen
dioxide (NO2), nitric oxide (NO) and nitrous oxide (N20). Collectively they are known as nitrogen oxides
(NOx) and are often expressed as the equivalent mass concentration of NO2. Sources of NOx for the
Project include blasting and fuel combustion.

Since NOz2 has adverse effects at much lower concentrations than NO, and NO converts to NO: in
ambient air, the standards and Ontario Ambient Air Quality Criteria (AAQC) for NOx are based on the
health effects of NO2. In the assessment of ambient air quality where concentrations are compared
against the AAQCs, NO: is the reference parameter.

The MECP has set standards for NO2 concentrations, however there are no standards for NO or N20.
The O. Reg. 419/05 standards are based upon potential health effects of exposure to NO2 but
conservatively set for total NOx under the regulation. This takes into consideration that the amount of NO2
formation from NO conversion between the point of release and the receptor is not accurately known.

Currently there are Canadian Ambient Air Quality Standards (CAAQS) for NO2 which come into effect in
2030. For the purposes of this Air Quality Assessment, 2030 values have been utilized.

2.2.2 CARBON MONOXIDE

Carbon monoxide (CO) is a colourless and odourless gas which is produced primarily through the
combustion of fossil fuels as a result of incomplete combustion. Releases associated with explosive
detonation are also considered in the assessment. CO is generally not considered to be a key
environmental parameter for mining operations with respect to environmental air quality compliance.
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The O. Reg. 419/05 CO benchmark is for the one half-hour averaging time. AAQCs exist for the 1-hour
and 8-hour averaging times. The O. Reg. 419/05 standards and AAQC for CO are all based upon
potential health effects.

2.2.3 SULPHUR OXIDES

Sulphur oxides (SOx) comprise sulphur dioxide (SO2), sulphur trioxide (SOs), and solid sulphate forms.
SOz is a non-flammable, non-explosive colourless gas. In connection with fuel burning, where the majority
is in the form of SO2, SOx is normally expressed in terms of the equivalent mass concentration of SO2.

The combustion of fuels is a source of SO2 due to the presence of sulphur in the fuel, though in very low
concentrations. Explosive detonation is also a source of SOz, again due to the presence of sulphur in the
fuel. SOz is used in the cyanide destruction process, however the delivery and process tanks are
operated as closed loop with no releases to atmosphere, except for the cyanide mix tank, which is
connected to a ventilation filter.

Effective July 1, 2023, new O. Reg. 419/05 air quality standards for SO2 were introduced for the 1-hour
and annual averaging times (there is no longer a 24-hour standard), with equivalent AAQCs. In addition,
Ontario has a 10-minute AAQC for SO2. The standards and AAQC are based upon potential health
effects of SOz, as well as potential effects on vegetation.

Currently there are CAAQS for SOz which come into effect in 2030. For the purposes of the Air Quality
Assessment, 2030 values have been utilized.

2.24 PARTICULATE MATTER

Suspended particulate matter (SPM), which consists primarily of fugitive dusts, is generated from a
variety of activities at mine sites, including crushing, screening, and material handling activities. Airborne
particles are categorized as primary (being emitted directly from the source into the atmosphere) and
secondary (being formed in part by chemical and physical transformations). Particles can be chemically
inert or active. Even if inert, they may adsorb chemically active compounds or they may combine to form
chemically active species.

Historically, standards were developed based upon visibility effects for all particle sizes that remain
airborne for appreciable distances as they are small enough that gravitational settling does not prevent
dispersion, referred to as SPM. As the scientific data evolved, it was found that the correlation between
health effects and particulate was stronger at smaller particle sizes. Air quality criteria were then
developed for particles with diameters of less than 10 um and, more recently, those criteria have been
superseded by standards for particles less than 2.5 pm in diameter.

SPM is defined by the MECP, in O. Reg. 419/05, as having a particle size less than 44 ym in
aerodynamic diameter. SPM will be discussed in terms of 44 pm noting that the measured quantities may
include a small contribution from larger particle sizes. The AAQC for SPM is based on visibility.

SPM includes the smaller particle size fractions of particles less than 10 micrometres (um) in diameter
(PM1o)and particles less than 2.5 ym in diameter (PMzs); it is emphasized that these particle size fractions
are not separate compounds, nor are they additive. The smaller particle sizes are a subset of the large
particulate matter size fractions.

The PM1o size fraction is generally associated with dusts generated by mechanical activities and road
dust. MECP has not set an AAQC for PM1o. In the AAQC listing, the MECP (2023a) suggests a value for
PM10 of 50 micrograms per cubic metre (ug/m?3) for the 24-hour averaging time and identified it as an
interim AAQC.

Respirable particle PM2s, with particles sizes less than 2.5 ym in diameter, are produced during the
combustion of fuels for power generation and equipment operation. The CAAQS for PM2.5 were updated
to become more stringent in 2030 and are set at 23 ug/ms? for the 24-hour averaging time, and 8.0 pug/m?
for the annual averaging time.
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2.2.4.1 RESPIRABLE SILICA

Respirable Silica (SiOz2) is present as a constituent of PM+o. The quartz content of the deposit is similar to
that observed for common granitic rocks, which have quartz contents that range from 20% to 60%. These
types of granitic rocks are a considerable component of the rock found throughout northern Ontario.

The secondary minerals in granites (feldspar and phyllosilicates) are less resistant to physical abrasion
and weathering than quartz and would be preferentially liberated from the rock matrix by physical
comminution / abrasion in comparison to quartz. As a result, the fine particulate emitted from handling
and processing of the mine rock and ore would be composed of a disproportionately higher content of
secondary minerals compared to silica, and the respirable silica would be appreciably less than the bulk
material quartz content. A silica concentration of 7.5% of the PM1o was determined in an extensive
Ministry of Labour study of mines in northern Ontario (Verma et al. 2014).

The MECP has AAQC:s for cristobalite, quartz, and tridymite respirable silica. O. Reg. 419/05 air quality
standards are identical to the AAQCs.

2.2.4.2 DIESEL PARTICULATE MATTER

Diesel Particulate Matter (DPM) consists of fine and ultrafine particulate matter released directly from fuel
combustion in diesel engines or is formed by secondary particulates in the exhaust. PM2.s from
combustion processes (including blasting) were considered in the air dispersion modelling as a surrogate
for DPM and were compared against chronic and short-term exposure guidance values for diesel exhaust
particulate matter published by Health Canada (2016).

2.2.5 METALS

Several metal species are present in the mine rock and processed ore and may be subsequently emitted
as trace constituents of the particulate matter (i.e., particle-bound).

The following list of metals were included in the assessment due to their potential presence in appreciable
concentrations in the ore and mine rock as determined by the geochemistry of samples collected at the
Project, the existence of an AAQC to compare modelled concentrations against, and the general interest
of these metals for mining projects:

— Arsenic (As)

—  Chromium (Cr)
— Copper (Cu), including the Cu fraction in copper sulphate (CuSO4)
— lron (Fe)

— Mercury (Hg)

— Magnesium (Mg)
— Manganese (Mn)
— Nickel (Ni)

— Lead (Pb)

—  Titanium (Ti)

— Zinc (Zn).

These metals all have O. Reg. 419/05 standards based upon potential health effects. As well, a number
of these metals have AAQC values based on different particle size fractions (i.e., the metal content in
PMzs or PM1o). The screening of the available geochemistry data to identify the metals and metalloids to
include in the air dispersion modelling is detailed in Appendix C.

There are other metals likely to be present in trace quantities on the dust emitted from the Project,
including beryllium, bismuth, gallium, gold, lanthanum, scandium, and thorium.
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Mercury, including methylmercury, will not be used in the mining or ore processing, and therefore no
associated processing releases to the air will occur. Mercury that may be present in the mine rock and ore
is considered, and the potential concentrations have been modelled for comparison against the AAQC
and O. Reg. 419/05 standard for mercury.

Silica, a metalloid with properties of both metals and non-metals, is naturally occurring in the overburden,
mine rock, and ore; the assessment of silica concentrations is described in Section 5 as a constituent of
respirable particulate matter.

2.2.6 VOLATILE ORGANIC COMPOUNDS AND POLYCYCLIC AROMATIC
HYDROCARBONS

There are a number of volatile organic compound (VOCs) and polycyclic aromatic hydrocarbon (PAHSs)
that are emitted as a by-product of fuel combustion by generators, onsite equipment and vehicles, and
from fuel storage and dispensing activities. VOCs and PAHs are both groups of parameters, and
surrogate species were selected to represent each grouping for the assessment.

Benzo(a)pyrene (b(a)p) was used as the surrogate for all PAHs, as recommended by the MECP.

For mobile combustion sources, relevant VOCs include 1,3-butadiene, acetaldehyde, acrolein, benzene,
and formaldehyde (MTO, 2020). Additionally, the VOCs toluene, ethylbenzene, and xylene were
monitored onsite as common VOCs in petroleum products. Considering those VOCs with the most
stringent criteria, and where data were available, benzene and 1,3-butadiene were selected as surrogates
for the VOCs.

2.2.7 OTHER PARAMETERS ASSOCIATED WITH ORE MINING AND
PROCESSING

A number of other parameters have been considered in this Air Quality Assessment that may be released
from the mining and ore processing phase of the Project. These parameters include hydrogen cyanide
(HCN), calcium oxide (CaOQ), and copper sulphate (CuSO4). Assessment of these parameters during the
construction phase was required as mining is expected at the Viggo Pit during all construction years and
ore processing is expected during the final year of construction.

Ore processing will be carried out using a conventional whole ore cyanidation for gold recovery, which
involves the use of sodium cyanide. A cyanide destruction circuit will be established within the process
plant to treat residual cyanide concentrations in the tailings and process plant water, prior to pumping to
the tailings management facility. Cyanide, in the form of HCN, is emitted from the leach tanks as a
process fugitive. The AAQC (and equivalent O. Reg. 419/05 standard) for HCN is based upon the
potential for both acute and chronic health effects.

CaO and CuSO4 were also considered for this assessment as there is bulk handling of these reagents at
the process plant. Calcium oxide has a corrosion-based AAQC (and equivalent O. Reg. 419/05 standard).
CuSO04 has an O. Reg. 419/05 standard but no AAQC. Where the AAQCs are used, the copper fraction of
CuSO4 was compared to the copper AAQC.

Ammonia (NHzs) is known to be released during explosive detonation, however the quantities discharged
during each blast are not substantial; in the absence of other ammonia sources, the expected
concentrations from NHs are not appreciable and it was not chosen as an air quality indicator for this
assessment.

Ozone (Os) is monitored and regulated as an indicator of air quality in Canada. This Air Quality

Assessment does not include ozone as an indicator. There are no sources of ozone associated with the
Project. While the Project emits air parameters that could be considered precursors for ozone (i.e., NOx
and small quantities of VOCs that react in the presence of heat and sunlight to form ozone), there is no
expectation that the amounts emitted will cause an increase in ozone on either a local or regional scale.
Ozone concentrations measured in northwestern Ontario are also similar across the region, suggesting
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that ozone is a regional air quality issue rather than a local issue. However, ozone is important in the
conversion of NO, the major constituent of NOx emissions, to NO: in the atmosphere; the ozone
concentrations measured at the Experimental Lakes Area were used in this Air Quality Assessment to
quantify the extent of this atmospheric conversion using the Ozone Limiting Method (OLM), as described
in Section 3.

2.3 AIR QUALITY STANDARDS AND CRITERIA

Various regulatory agencies set specific target criteria to be protective of human health and the
environment. Criteria and standards can have different averaging times depending on the type of effect
the parameter may have. The averaging time is the duration of exposure to the air parameter, and ranges
from 10-minute averaging time for odour-based criteria to evaluate acute effects, to annual averaging

time for long-term exposure effects (chronic). It is noted that air quality criteria are reported in both units of
parts per million (ppm), parts per billion (ppb), and pg/ms3; in order to present consistent values for
comparison, any ppm or ppb values will be converted to ug/m? using a reference temperature and
pressure of 25° C and 760 mm Hg respectively (Environment Canada 2004) where not otherwise
provided.

The MECP has established AAQC for various parameters, including most of the target parameters
identified for this Air Quality Assessment. The AAQCs are set to determine a target concentration for a
location, inclusive of all sources and baseline. The AAQC levels are not compliance standards but set to
provide guidance for decision-making regarding what is an acceptable ambient air concentration. They
are most commonly used in environmental assessments, special studies using ambient air monitoring
data, assessment of general air quality in a community and annual reporting on air quality across the
province. For this assessment, AAQCs were the appropriate measure against which to compare the
modelled concentrations with consideration of baseline air concentrations.

In contrast, the O. Reg. 419/05 standards are used for the assessment of stationary sources for the
purposes of permitting or to establish compliance with the regulation. There is no consideration of
deposition or plume depletion, an assumption that all NOx is converted to NO2 immediately, and generally
no consideration of background concentration, as described in Section 2.4.4. This Air Quality Assessment
was also conducted in accordance with the specific requirements of O.Reg. 419/05, Guideline A 10:
Procedure for Preparing an Emission Summary and Dispersion Modelling Report (MECP 2018), and
ADMGO (MECP 2017) to demonstrate whether the proposed Project can operate in compliance with
provincial air quality regulations. The Air Contaminants Benchmarks List: standards, guidelines and
screening levels for assessing point of impingement concentrations of air contaminants (ACBs) (MECP
2023b) outlines the standards, as well as other benchmarks used for permitting and compliance
purposes. The ACBs include standards, guidelines and jurisdictional screening levels for more than 5,000
parameters. In many cases, the AAQCs and the ACBs are numerically the same.

The ACB list also includes provincial Annual Assessment Values (AAVs) and Daily Assessment Values
(DAVSs) for parameters that have ACBs based on effects of long-term exposure (i.e., ACBs with annual
averaging times); the DAV reflects the short-term risk associated with the parameters. The AAV
represents the maximum annual average concentration associated with sustained, peak operations over
the entire year.

In addition to the provincial criteria, federal CAAQS for PM2s, NO2, and SOz have been adopted by the
Canadian Council of Ministers of the Environment (CCME) and were considered in this assessment. Per
the August 9, 2025, Canada Gazette notice, more stringent CAAQS for PM2s will come into effect for
2030. These CAAQS are intended as targets for air quality to determine appropriate air quality
management actions for action within an air zone and not for local assessment or enforcement. The
CAAQS are not intended for the assessment of specific emission sources but rather to characterize air
quality within a broader air zone. The CAAQS are not directly comparable to individual concentrations but
rather to the 3-year average of the 98" percentile of PM25 and NO2 data, and the 99" percentile for SOx.
For this assessment, the concentrations predicted by the air dispersion model were compared directly
against the CAAQS to allow for discussion of the modelled concentrations of air emissions on the air
zone.
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There is no AAQC for DPM; in order to assess the modelled concentrations, the Health Canada’s chronic
and short-term exposure guidance values were used (Health Canada 2016).

A summary of the applicable AAQCs, ACBs, and CAAQS are provided in Table 2 2.
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Table 2-1: Key Parameters Considered by Project Phase

Project Phase ()

Copper sulphate (CuSQa4);

Parameter Construction Operations

Oxides of nitrogen (NOx), reported as nitrogen dioxide (NO2) v v
Carbon monoxide (CO) 4 v
Suspended particulates matter (SPM) v v
Fine particulate matter less than 10 ym in diameter (PM1o) v v
Fine particulate matter less than 2.5 um in diameter (PM2.5) v v
Diesel particulate matter (DPM); v v
Volatile organic compounds (VOCs) ?) v v
Polycyclic aromatic hydrocarbons (PAHs) v v
Hydrogen cyanide (HCN) v v
Sulphur dioxide (SO2) v v
Metals (particle-bound) v4) v
Respirable silica (SiO2); V(@) v
Calcium oxide (CaO); v v

v v

Notes:

1 The closure and decommissioning phase would have parameters in common with the construction phase but at

a reduced fleet and activity level.

2 Benzene and 1,3-butadiene were used as surrogates for all VOCs.

3 Benzo(a)pyrene was used as a surrogate for all PAHSs.

4  Metals and silica were assessed for construction and operations of the mine site infrastructure.
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Table 2-2: Air Quality Standards and Criteria

Ambient Air O. Reg. 419/05 Canadian
Averaging Q_uali_ty Standards_ and Air  |Ambient Air Quality
Parameter Time Criterion Contaminants Standard ©
(AAQC) Benchmark (ACB) ©® (CAAQS)
Unit of Measure: pg/m?®
Suspended particulate matter 24 hr 120 120 —
(SPM) Annual 60 — —
Inhalable particulate (PM10) 24 hr 50 (Interim) — —
. . 24 hr 27 (M — 2
Respirable particulate (PM2.s) Annual 88 ™M — 80
. . 24 hr 10 @ — —
Diesel particulate matter (DPM) Annual 5@ — —
Respirable silica (<10 ym) 24 hr 5 5 —
1hr 400 400 ¥ 79
Nitrogen dioxide (NO2) 24 hr 200 200 @ —
Annual — — 23
0.5 hr — 6,000 —
Carbon monoxide (CO) 1hr 36,200 — —
8 hr 15,700 — —
10-min 175 — —
Sulphur dioxide (SO2) 1hr 105 100 170
Annual 10 10 10
Hydrogen cyanide (HCN) 24 hr 8 8 —
Calcium oxide (Ca0) 24 hr 10 10 —
Copper sulphate (CuSQOa4) 24 hr —© 0.5 —
Arsenic (As) 24 hr 0.3 0.3 —
Chromium (Cr) 24 hr 0.5 0.5 —
Copper (Cu) 24 hr 500 50 —
Iron (Fe) 24 hr 25 250 —
24 hr 0.5 0.5 —
Lead (Pb) 30-day 0.2 0.2 —
Magnesium (Mg) 24 hr 120 ® 72 —
0.4 in SPM 0.4 —
Manganese (Mn) 24 hr 0.2 in PM1o — —
0.1in PM2s — —
Mercury (Hg) 24 hr 2 2 —
0.2 in SPM — —
24 hr 0.1in PM1o — —
. . 0.04 in SPM 0.04 —
Nickel (Ni) Annual 0.02in PMo — —
AAV — 0.4 —
DAV — 2 —
Zinc (Zn) 24 hr 120 120 —
Annual 0.45 0.45 —
Benzene 24-hour 2.3 — —
AAV — 4.5 —
DAV — 100 —
24-hour 10 10 —
. Annual 2 2 —
1,3-Butadiene AAV — 20 —
DAV — 300 —
24-hour 0.00005 — —
Benzo(a)pyrene © Annual 0.00001 0.00001 —
AAV — 0.0001 —
DAV — 0.005 —

Notes:

— indicates that there is no criterion or standard for the respective parameter and/or averaging times.
1 MECP references the CAAQS for assessment of PM2.5 concentrations.
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2 Acute and chronic exposure guidance values for diesel particulate matter (Health Canada 2016).

3  The copper fraction of copper sulphate was compared to the copper AAQC.

4  NOx expressed as NO:.

5 AAV - Annual Assessment Value, DAV — Daily Assessment Value.

6 2030 CAAQS for PM2s. Note that the CAAQS are based on specific statistical forms and not for direct
comparison of the maximum modelled concentrations.

7 Ferric oxide as surrogate.

8 Magnesium oxide as surrogate.

9 Benzo(a)pyrene, as a surrogate of total Polycyclic Aromatic Hydrocarbons (PAHS).
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3 METHODOLOGY

3.1 SPATIAL BOUNDARIES

The Project Area (PA) encompasses the anticipated footprint of the Project within the care and control of
Great Bear Resources and includes the mine site area. For this assessment, the PA is not used as a
spatial boundary. However, the study areas are based on setbacks from the PA, which are represented
by the grey project footprint elements shown in Figure 3-1 (excluding the pipeline).

3.1.1 LEASED CLAIMS BOUNDARY

This boundary represents the extent of the mining claims that have been leased or are in the process of
being leased.

3.1.2 LOCAL STUDY AREA

The Local Study Area (LSA) for air quality corresponds to the area in the vicinity of the Project where
most of the air quality effects of the Project are expected to occur and can be predicted or measured with
a reasonable degree of accuracy; this is a buffer that extends 10 km from the PA but does not include a
buffer for the Chukuni River pipeline(s) or pump house as these are expected to be materially compete as
part of the advanced exploration program, and once complete are not expected to have substantial
associated air emissions.

3.1.3 REGIONAL STUDY AREA

The Regional Study Area (RSA) for air quality encompasses the leased claims boundary and LSA and
extends 10 km further than the LSA to support a regional context in the assessment of potential Project
effects. It is the maximum geographical extent or zone of influence in which potential effects from the
Project are assessed. Air quality effects of the Project would not be distinguishable from background
concentrations beyond the RSA.

3.2 TEMPORAL BOUNDARIES

The temporal boundaries of the Air Quality Assessment correspond to those of the Impact Statement, and
will span all phases of the Project:

—  Construction
— Operations

—  Closure and decommissioning.

3.3 POINTS OF RECEPTION

For the purposes of the Air Quality Assessment, the term point of reception (POR) is defined as a location
with human activity, which may include traditional land and resources uses. It is recognized that the term
receptor in air quality commonly refers to all computer-generated points where the modelling software
predicts concentrations of parameters, independent of land use; this is distinct from a POR.

The PORs consist of residences, potential recreational use, cabins, lodges, and camp sites identified
through field work and a review of the Ministry of Natural Resources Geospatial Ontario (formerly Land
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Information Ontario) geospatial datasets. In some cases where a land use covered a large area,
representative points were selected.

Locations of selected PORs are provided in Figure 3-1 and represent an assumption of potential PORs.
These PORs are subject to change.

3.4 MODELLING SETUP

WSP has completed an assessment of the potential air quality concentrations from the proposed Project
in accordance with standard air quality assessment practice.

The prediction of concentrations involved the following steps:
— Identify stationary and mobile emissions sources associated with each phase of the Project.
— Identify the key parameters emitted to the atmosphere from the identified sources.

— Summarize the baseline ambient air quality conditions in the absence of the Project for each of the
key parameters emitted (see Section 4 - Existing Environmental Conditions).

— Estimate the air emission rates for each of the key parameters using appropriate estimation methods
and established data sources.

— Prepare a source summary table that identifies sources at the Project site which may release one or
more of the key parameters emitted to the atmosphere in appreciable quantities and the
corresponding parameters and emission rates.

— Perform air dispersion modelling using the United States Environmental Protection Agency (US EPA)
AERMOD version 22112, the current regulatory air dispersion model used in Ontario.

— Compare the dispersion modelling output to the assessment criteria, comparing predicted offsite
concentrations with the corresponding air quality standard or criterion.

— Provide a quantitative or qualitative discussion of concentrations for each Project phase, as
applicable.

3.4.1 EMISSION SOURCES AND EMISSION RATE QUANTIFICATION

A list of emission sources identified by phase for the Project and included in the air dispersion modelling is
outlined in Table 3-2.

The emission estimates from the different phases of the Project have been presented in the form of Source
Summary Tables and Emission Summary Tables (Appendix B), which include data on all emission sources
that may discharge one or more of the target parameters, data quality, source of the emission data and
percent of total emissions for each source, for each parameter. The locations of the emission sources at
for each phase of the Project site are shown in Figure 3-2.

A summary of the emission calculation methodologies, emission factors used, and the associated
calculations, are provided in Appendix C. Calculations are shown for all emission source type, including
open pit blasting, vent raises, material handling and hauling, crushing, fuel combustion, and ore
processing.

3.4.1.1 STATIONARY FUEL COMBUSTION

The US EPA AP-42: Compilation of Air Emissions Factors from Stationary Sources (US EPA AP-42)
Section 3.3 factors for Gasoline and Diesel Industrial Engines were used to quantify emission rates from
the stationary diesel generators, with the exception of SOz2; to quantify SO2 emissions, the US EPA AP-42
Section 3.4 factors for Large Stationary Diesel and All Stationary Dual-fuel Engines, assumed sulphur
content in the fuel and engine horsepower were used.
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For natural gas fired combustion sources, the US EPA Emission Standards from Table 1 to Subpart JJJJ
of Part 60 — Standards of Performance for New Stationary Sources (US EPA, 2011) were used with
maximum power output to estimate nitrogen oxide emissions. As the natural gas generators are still in the
design stages, the exact make and model of the units is unknown. If natural gas is not available for
heating, propane may be used. Emissions from propane are not expected to be materially different from
natural gas, as the same emission factors would be utilized.

3.4.1.2 MOBILE FUEL COMBUSTION

For the construction phase scenarios, a construction fleet was developed for each major construction
activity with typical engine size and utilization factors (US DOT, 2017) applied. Tier 4 emission standards
were applied to estimate emission rates. While not all equipment may meet Tier 4 standard, the Project is
expected to employ a modern fleet with a high percentage of Tier 4 engines.

3.4.1.3 DRILLING OPERATIONS

Emission factors for drilling published in US EPA AP-42 Section 11.9 Western Surface Coal Mining were
used with an estimate of the number of holes drilled per hour. A control efficiency of 70% was used to
account for dust control at the drills, this is consistent with the recommended reduction indicated in the
Ontario Mining Association’s Guidelines for Compiling Emission Inventories for the Ontario Mining
Association (Ontario Mining Association’s Emission Inventory Guidance Document) (OMA, 2003).

3.4.1.4 BLASTING OPERATIONS

The emissions expected from blasting are particulate matter and by-products of combustion from
ammonium nitrate fuel oil (ANFO) emulsion or emulsion blend explosives. Particulate emissions from
blasting were calculated using factors published in US EPA AP-42 Section 11.9 Western Surface Coal
Mining and the projected emulsion usage. Manufacturer emission information from similar operations was
used to calculate SOz, NOx and CO emissions.

3.4.1.5 MATERIAL HANDLING

Fugitive emissions during loading and unloading at material transfer points were estimated using
emission factors published in US EPA AP-42 Section 11.24 Factors for Metallic Mineral Processing for
high moisture ore (>4%). The material loaded onto haul trucks within the pit is very coarse (minimal fines)
as it is transported uncrushed from the pit to the primary crusher; particulate emissions associated with
this very coarse ore would be notably lower than emissions associated with fine aggregate which has
been crushed and screened, or sand and gravel operations where the raw material already contains
fines. A control efficiency of 80% was used to account for naturally wet material and the reduced
particulate emissions that would be associated with the handling of very coarse material. This is
supported by the US EPA AP-42 Table 11.24-1 emission factors where a 90% control efficiency is
assumed for wet material handling and transfers.

3.4.1.6 BAGHOUSE DUST COLLECTORS AND WET SCRUBBERS

Several baghouse dust collection systems are located on site to control emissions from various
processes. Per Table C-2 of the MECP (2018) Guideline A-10, an outlet concentration of 20 mg/m? for the
most significant dust collector, and 10 mg/m?3 for other units is acceptable. As a conservative measure,
particulate emissions for all dust collectors were estimated assuming an outlet concentration of 20 mg/m3.

Particulate emissions from wet scrubbers were estimated assuming an outlet concentration of 20 mg/m3.
3.4.1.7 CYANIDE PROCESS TANKS

Hydrogen cyanide (HCN) emissions from process leach tanks and process were calculated using the
equation published in the Australian NPl Emission Estimation Technique Manual for Gold Ore Processing,
Version 2.0, Section 6.2.1. The process design criteria specifies that solution in tanks is kept alkaline at a
minimum pH of 10.5 to minimize HCN volatilization and emissions.
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3.4.1.8 CYANIDE DESTRUCTION

Excess SOz: is used in the cyanide destruction process to support a complete stoichiometric reaction,
however there are no emissions to the air as the process is operated as a closed-circuit with excess SO2
returned to the cyanide destruction tanks.

3.4.1.9 STOCKPILES

Emissions from bulldozing at stockpiles were estimated using the published US EPA AP-42 Section 11.9
Western Surface Coal Mining equations for this activity. The calculated emission factor is dependent on
the aggregate silt content, which was assumed to be similar to taconite mining; a 5.8% silt content value
was assessed. A control efficiency of 75% was applied to account for regular watering to control fugitive
emissions.

3.4.1.10 ROAD DUST

Fugitive road dust emissions for SPM, PM10, and PM2.5, were estimated using the method detailed in
US EPA AP-42 Chapter 13.2.2 Unpaved Roads. A 5.8% silt content was assessed and a dust control
efficiency of 90% was assessed to account for watering, vehicle speed, low silt content, and dust
suppressant use as applicable for operations; for the construction phase assessments a dust control of
90% was also applied. The US EPA AP-42 chapter provides a silt content range of 3.9% to 9.7% with a
mean of 5.8% for Taconite (lean iron ore) mining and processing haul roads to/from the pit based on
studies in the 1970s. Keeping an unpaved road surface’s silt level on the lower end of what was typical in
the 1970s was considered feasible using modern practices. Considering the proximity of the planned haul
road to the property line, it was assumed that highly effective road surface design and maintenance
(including a robust fugitive dust management plan and monitoring program) would be required. Section 6
presents a sensitivity assessment including a dust control of 0%, 50%, and 70% to demonstrate how
differing dust control affect the predicted concentrations.

3.4.1.11 WIND EROSION

An average value for wind erosion from open areas and stockpiles is recommended by Environment
Australia in their Emission Estimation Technique Manual for Mining (Version 3.1). This approach was
used to avoid overestimating the disturbed areas that would be susceptible to wind erosion.

This estimated average value is more conservative in nature than the estimated wind erosion of
overburden or graded areas at surface coal mine (US EPA, 2023c, AP-42 Section 11.9), which estimates
that the annual losses from wind erosion are 0.85 tonne/ha/year (or 0.097 kg/ha/h).

Per unit area emission rates for the different particulate size fractions were multiplied by the respective
footprint of the TMF beach and lift area of stockpiles to obtain emission rates. A dust control of 80% was
applied to account for watering in the stockpiles and TMF beach area.

3.4.1.12 VENT RAISES

To maintain a safe underground respiratory environment, ventilation systems including fresh air raises
and return air raises will be installed. The fresh air raises include natural gas heating units for winter
months; however, these were assumed to be operating at all times of the year for conservatism. US EPA
AP-42 Section 1.4: Natural Gas Combustion emission factors were used along with the guidance from
Section 7.1.1 of the ESDM Procedure Document, which states that air parameters other than nitrogen
oxides are generally emitted in negligible amounts.

3.4.1.13 METALS IN FUGITIVE DUST

Metals will be present in the particulate matter that is generated as fugitive dust on the site and dispersed
offsite. The dust is assumed to have the same metals composition as the mine rock used in road
construction and the unprocessed ore. Trace metals are also likely to be released from various ore
processing activities such as crushing, conveying, and ore handling. The measures that are designed to
control fugitive dust releases will also serve to control the emission and deposition of metals that are a
component of the dust.
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The predicted air concentrations for each of the speciated metals was determined by assuming a
conservative particulate matter composition that considers each metal present in the particulate matter at
a concentration equal to the 90t percentile concentration measured in the mine rock. Project
concentrations for metals are expected to be conservative as the worst-case operating scenarios were
paired with 90t percentile metals’ concentrations from the geochemistry.

Maintenance welding operations are expected to be undertaken predominantly at the service area which
is centrally located approximately 2 km from the leased claims boundary. Welding emissions would be
treated via best practices and industry standard controls and given the setback distance are not expected
to be a significant contributor to POI concentrations.

3.4.1.14 RESPIRABLE SILICA IN FUGITIVE DUST

Silica is present in fugitive dusts generated by the disturbance of both ore and mine rock. The predicted
air concentrations of respirable silica as a constituent of respirable dust (PM10) were quantified assuming
the modelled PM10 concentrations are comprised of 7.5% silica (Verma et al. 2014); this has been
accepted by the MECP for a number of Environmental Compliance Approvals for other mining projects in
northern Ontario and has therefore been used as a default value in the absence of site-specific data.

3.4.1.15 CONCRETE BATCH PLANT, CEMENTED ROCKFILL PLANT, AND PASTE PLANT

Particulate matter emissions from the onsite concrete batch plant, cemented rockfill plant, and paste plant
were estimated using the emission factors published in US EPA (2023c) AP-42 Section 11.12 Concrete
Batching. The controlled emission factors were used to account for dust management practices that will
be employed.

3.4.1.16 ASSAY LAB

Emissions from an assay lab were also included in the assessment. Since details on the planned assay
lab are not currently available, the assay lab was assumed to emit particulate matter and metals from a
single dust collector and nitrogen oxides from the exhaust of a furnace and oven related to the fire assay
process. It is assumed that reagent usage will be in small quantities and VOCs would be filtered through
a fume hood and scrubbing system, rendering them negligible.

3.4.1.17 PORTABLE CRUSHER

Portable crushing will occur at the quarry areas and the cemented rockfill plant through a single portable
crusher. Emissions were estimated using US EPA AP-42 Section 11.19.2 Crushed Stone Processing and
Pulverized Mineral Processing. Emissions were estimated with emission factors for the drop to the
portable crusher, a jaw crusher, a cone crusher, screening, three transfer points, and a load out from the
portable crusher.

3.4.1.18 FUEL STORAGE

During fuel storage filling, VOC-saturated headspace can be displaced as an emission to atmosphere
proportional to the tank filling rate, however relative to VOC emissions from onsite tailpipe exhausts,
these emissions were not considered to be material.

3.4.2 AIR DISPERSION MODEL SELECTION

AERMOD, an industry-standard Gaussian air dispersion model, was determined to be the most
appropriate model for this assessment as it is capable of handling multiple sources of varying types such
as point, area, and line sources. The dispersion model was used to predict the offsite concentrations (in
pg/m3) of the air parameters identified in Section 2 at each receptor beyond the Project lease area (i.e.,
leased claims boundary in the model). The model also predicts particle deposition (in g/m?). The location
of the maximum modelled offsite concentration for a given parameter is termed the maximum Point of
Impingement (POI).
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The input data required for AERMOD includes five years of local, hourly meteorological data and the
characteristics of the buildings, structures, open pit, roads and emission sources at the Project.

Although the immediate area surrounding the Project does not have major topographical features such as
mountains, valleys, or canyons, local topography was considered in the AERMOD modelling. Canadian
Digital Elevation Data were publicly available as GeoTIFF files for the modelling domain.

3.4.2.1 PLUME DEPLETION

Where particulate matter was modelled, the plume depletion option was used to account for particle mass
being removed from the plume via gravitational settling and precipitation scavenging, with the particles
deposited on the ground.

The particle size distribution and characterization used in this assessment were derived from the US EPA
Air AP-42 Emission Factors and Quantification guidance documents, such as those for mining and ore
processing (US EPA 2023c). As an example for the wind erosion sources, the deposition parameters,
including the particle size distribution, the equivalent diameter (De), and the particle density, are
summarized in Table 3-1.

3.4.2.2 ATMOSPHERIC CONVERSION OF NITROGEN OXIDE TO NITROGEN DIOXIDE

Where air dispersion modelling was used to predict air concentrations for comparison against the AAQCs
and CAAQS, the OLM method NOx conversion was used to account for atmospheric reactions that
convert NO emissions to NO2. This method is widely accepted as being a reasonable approach that
recognizes the most important mechanism for NOx conversion, namely reactions with ozone, and is a
preferred method in other Canadian provinces (such as Alberta, British Columbia and Newfoundland)
when chemical transformation is required (Alberta 2021; Saskatchewan 2012). Other conversion options
are either typically less accurate or recommended only for isolated sources.

Baseline ozone concentrations measured at the ECCC Experimental Lakes Area station (64001) from
2022 were used as representative ozone concentrations at the Project, specifically the monthly 90t
percentile ozone values were used (Section 4.1); the 90t percentile is a conservative statistical measure
where 90% of values (i.e., measured ozone concentrations) are less than, and 10% of values are greater
than the value.

An in-stack value ratio 0.1 NO2 / NOx was used in the model. This value was obtained from the US EPA
(2023a) In-Stack-Ratio (ISR) database and used for all NOx conversion in this assessment. For blasting,
full NOx conversation was assumed.

3.4.3 METEOROLOGICAL DATA FOR AIR DISPERSION

Meteorological data has been collected on site since mid-2022. Air dispersion modelling requires a
robust, long-term dataset with particular parameters relevant to modelling. For this reason, an MECP
approved dataset was used, which consists of five years of surface meteorological data and upper air
data pre-processed by the MECP.

Wind is a critical parameter in the dispersion of parameters. The wind direction determines the primary
direction of dispersion. At low wind speeds (or calm conditions), concentrations tend to be higher due to
poor mixing and dispersion. Increasing wind speed has the effect of decreasing air concentrations of
parameters through enhanced dispersion and mixing. For particulates, this enhanced dispersion can be
offset by increased emissions of particulates due to wind erosion and reduced settling.

The wind data from the MECP prescribed dataset (International Falls) is presented for the period of 1996
to 2000 as a wind rose in Figure 3-3. A wind rose is a useful frequency distribution plot that shows the
wind speed and direction data in one plot. Each colour in the plot represents a wind speed range, and
each segment extending out from the centre represents the frequency that wind is blowing from that
direction. This is the wind speed and direction data used for the air dispersion modelling. It is noted that
MECP modifies the wind speed data in the data set to replace all calm conditions with low wind speeds.
As such, the wind rose does not show any calm conditions.
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The wind rose indicates that winds are generally from the west and most predominant from the northwest
and south. This was validated by comparison against the onsite wind data. The average wind speed for
the data set was 3.4 m/s.

Precipitation data are used in the air dispersion model to incorporate plume depletion; the average,
minimum, and maximum monthly rainfall data are presented in Figure 3-4. Precipitation is also a natural
dust suppressant, and on days where there is appreciable rainfall or snowfall, the emission rate estimates
used in the air dispersion model that assume dry conditions will be even more conservative.

The method outlined in the ADMGO was used to address the potential for meteorological anomalies to
overly influence the results of air dispersion modelling (MECP 2017).

3.4.4 AIR DISPERSION MODELLING FOR PERMITTING IN ONTARIO

Air dispersion modelling was completed in accordance with the ADMGO to allow for the Project, which is
eligible for an Environmental Compliance Approval (ECA; Air and Noise) to demonstrate compliance with
the air standards of O. Reg. 419/05 (Section 5). The modelling following the ADMGO does not
incorporate plume depletion or NOx conversion, and only operations phase stationary sources of air
emission were modelled (mobile sources are excluded from assessment per O. Reg. 419/05) and fugitive
dusts were modelled only to assess the POI concentrations for the metals with standards based upon
health effects.
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Table 3-1: Particular Size Distribution and Density used for Wind Erosion Plume Depletion and Deposition

Model

Equivalent Particulate
Diameter (microns)

Mass Fraction
(0to1)

Particulate Density
(g/cm®)

SPM

1.6

0.375

2.6

6.9

0.125

2.6

30.2 0.50

2.6

1.6 0.75

2.6

PM1o 6.9 0.25

2.6

PMz.s 1.6 1.00

2.6

Table 3-2: Sources Considered by Project Phase

Source

Phase ("

Construction

Operations

Open pit emissions from drilling, blasting, material handling, in-pit road
dust, and mobile equipment

v

v

Material handling at the plant

Material handling and crushing of ore and mine rock

Material handling at ore stockpiles and the TMF

Material handling at quarries and aggregate sources

Dust from dozers at stockpiles

Equipment tailpipe exhaust from stockpiles, the TMF, quarries, aggregate
sources, dams, and other various areas of the Project

Concrete batch plant

Cemented rockfill plant

Paste plant

Ore processing at the process plant

ANENENENEENE ENENENENEN

Exhaust from natural gas substation

Exhaust from natural gas heating for underground ventilation

Exhaust from diesel generators

Dust and tailpipe exhaust from haul trucks along haul roads

Wind erosion at ore stockpiles and the TMF

Fuel combustion for heating

Portable crushers

ASANENENANAN

AN ENANENENANANANENENANERNE ENANANENEN

Notes:

1 The closure and decommissioning phase would have parameters in common with the construction phase but at

a reduced fleet and activity level.
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4 EXISTING ENVIRONMENTAL
CONDITIONS

4.1 BASELINE AIR QUALITY

The Project is located in the Red Lake mining district in a relatively undeveloped area approximately

25 km southeast of Red Lake. Local sources of emissions may include road dust, exploration and forestry
activities, comfort heating, operation of small gensets, recreational vehicles. While there are mining
activities in the area, the associated emissions are not expected to be measurable at the Project.

Baseline air quality at the Project is also influenced by long-range transport of air parameters as well as
by natural sources, such as wildfires and VOC emissions from forest vegetation.

An onsite baseline air monitoring program was undertaken from July 2022 to August 2024 to characterize
existing condition in the LSA (measuring SPM, PM1o, PM25, metals, NO2, SOz, VOCs, PAHs, DPM, and
dustfall). Results of the program are included herein. The baseline field program confirmed that baseline
air concentrations are well below respective AAQCs as expected. As an example, the 24-hour 90"
percentile SPM concentration for the program was 18% of its AAQC and the highest metal of interest was
cadmium at 4% of its 24-hour AAQC.

Where data could be collected onsite in a robust and representative manner, these data were
preferentially used to establish baseline concentrations; other data collected onsite were used to qualify
the use of regional data. Side-by-side comparisons of the onsite methods and ECCC National Air
Pollution Surveillance (NAPS) data for each parameter are provided in the Ambient Air Quality Baseline
Monitoring Report (WSP 2024).

Regional data summarized in the baseline report were collected by regulatory agencies at Thunder Bay,
Winnipeg (Ellen Station), and at the Experimental Lakes Area stations which are regional stations in the
NAPS network. The location of each regional station in UTM coordinates is provided in Table 4-1 and
shown in Figure 4-1. Although Thunder Bay is located approximately 420 km from the Project and
Winnipeg approximately 270 km, these stations are still representative of the regional air quality
experienced in northwestern Ontario. These urban stations will overestimate air concentrations at the
Project as they are influenced by urban sources (e.g., traffic, industry and residential heating) and are
considered to be a conservative baseline; this is particularly true where the 90t percentile of a measured
dataset are used.

The data collected for the determination of existing concentrations in the Project area are provided in the
Ambient Air Quality Baseline Monitoring Report (WSP 2024) and the baseline concentration used in the
assessment of air quality concentrations for each parameter is provided in Table 4 2.

4.1.1  PARTICULATES AND METALS ON PARTICULATE

For SPM and metals on SPM, high volume air sampling using a Tisch TE-5170 high volume sampler was
completed. The SPM measured by high-volume sampling was used to establish baseline concentrations.
For the baseline program 115 SPM and metals samples were analyzed, across two years and all four
seasons. High volume air sampling is the MECP’s approved reference method for SPM.

For PM1o, two methods were used for onsite sampling: PQ200 low volume sampling, and continuous
monitoring using Aeroqual Dust Sentry Pro instruments. PQ200 results were used to establish baseline
concentrations as a robust dataset (134 samples) was collected with seasonal variability and this is an
MECP reference method.

For PM25, two methods were used for onsite sampling: PQ200 low volume sampling, and continuous
monitoring using Aeroqual Dust Sentry Pro instruments. PQ200 results were used to establish baseline
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concentrations as a robust dataset (107 samples) was collected with seasonal variability and this is an
MECP reference method.

A total of 34 DPM samples were collected on site. These samples were analysed for elemental carbon
which was used to establish the baseline DPM value. The 90" percentile value was used for the 24-hour
averaging time concentration, while the mean value was used for the annual averaging time baseline value.

4.1.2 CRITERIA AIR PARAMETERS (NO2, SOz, CO, AND OZONE)

The baseline concentrations for CO and ozone were determined using regional data measured at the
Thunder Bay, Winnipeg, and Experimental Lakes Area NAPS stations. The baseline concentrations
determined at these sites are comparable or conservative, particularly at the 90t percentile, as both are
from stations located in a more urban environment in comparison to the remote location of the Project.

The baseline concentrations for NO2 and SO2 were determined using onsite data.

For NO2, baseline concentrations were established using the onsite data. For the 1-hour and 24-hour
averaging periods, the 90" percentiles of the 1-hour and 24-hour averaged continuous data were used,
respectively (24,865 hours of continuous data was collected). The annual baseline value was established
using the mean of the onsite passive monitoring data (63 passive samples were collected).

For SO, baseline concentrations were established using the onsite data. For the 10-minute, 1-hour, and
24-hour averaging periods, the 90t percentiles of the 10-minute, 1-hour, and 24-hour averaged
continuous data were used, respectively (13,923 hours of continuous data was collected). The annual
baseline value was established using the mean of the onsite passive monitoring data (63 passive
samples were collected).

For CO, baseline concentrations were established using Winnipeg data for the relevant averaging times.

For ozone, baseline concentrations were established using NAPS data for Experimental Lakes Area;
ozone was not quantitatively assessed for resultant concentrations but was an input in the air dispersion
models for NOx as part of the OLM method.

4.1.3 VOLATILE ORGANIC COMPOUNDS

Volatile Organic Compounds were measured on site using both US EPA Method TO-15 (25 samples
collected) and Method 325 (22 samples collected). For determination of baseline concentrations, data
from the Method TO-15 samples were used since these are 24-hour averaged samples. The 90t
percentile of measured concentrations were used for averaging times of less than one year, and the
average of measured values was used as baseline for the annual averaging time.

Of the VOCs commonly associated with diesel fuel combustion (i.e., vehicle and equipment tailpipe
emissions), only benzene and 1,3-butadiene were measured at concentrations greater than 5% of their
respective AAQCs onsite. For both benzene and 1,3-butadiene the onsite 90" percentile concentration
values were greater than the 90t percentile ambient concentration values recorded at the NAPS stations.
Accordingly, use of these values were utilized as surrogates for VOCs.

Onsite measurements of most VOCs were below the detection limit with the notable exceptions of
benzene, carbon tetrachloride, toluene, and some others.

4.1.4 POLYCYCLIC AROMATIC HYDROCARBONS

PAHs were measured on site using a Tisch TE-1000 poly-urethane foam (PUF) high volume sampler. A
total of 47 samples were analyzed across all seasons over nearly two years. The 90 percentile and
mean concentrations of b(a)p were taken to be used a surrogate for total PAH.
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4.1.5 OTHER PARAMETERS (HCN, CAO AND CUSOy)

Existing concentrations for HCN, CaO, and CuSO4 were assumed to be negligible and not present in the
baseline conditions in an appreciable concentration.
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Table 4-1: Regional Air Monitoring Station Locations

Station UTM Coordinates (NAD83) Distance Relevant Parameters
Station Northing Easting from Site
ID Zone Measured
_ (m) (m) (km)
ExperimontalLakes | 064001 | 5501512 | 447959 | 15U 135 Os
Thunder Bay 060809 5360 993 330 430 16U 420 O3
Winnipeg Ellen Station | 070119 5 528 926 663 112 14U 270 CcO
Great Bear Project WSP
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Table 4-2: Baseline Concentrations

. Baseline :
Air Parameter CAS Ave['aglng Concentration Reference f'or Baseline
Number Time 3 (1 Concentration
(ng/m3) @
24-hour 214 90t percentile of 24-hr concentrations
Suspended Particulate n/a Geometric mean of 24-hr concentrations
Matter (SPM) Annual @ 5.8 was 4.5 yg/m3, the annual arithmetic
mean of PM2.s was conservatively used.
- T - - -
Inhalable Particulate n/a 24-hour 18.3 90 perceptlle of onsite PQ200 24-hr
(PM10) concentrations
th B _
. . 24-hour 100 90 perceptlle of PQ200 24-hr
Respirable Particulate n/a concentrations
(PM2.5) 2 Arithmetic mean of PQ200 24-hr
Annual @ 5.8 X
concentrations
. . 90t percentile elemental carbon
(Dlejsl\jl) Particulate Matter n/a 24-hour 0.19 concentration
Annual 0.089 Average elemental carbon concentration
Respirable Silica
(SiO2, <10um) 14464-46-1 24-hour 0.10 90t percentile of 24-hr concentrations
Cristobalite
Respirable Silica Py ) th . ) .
(SiO2, <10um) Quartz 14808-60-7 24-hour 0.92 90™ percentile of 24-hr concentrations
Respirable Silica h . .
(SiO2, <10um) Tridymite 15469-32-3 24-hour 0.21 90™ percentile of 24-hr concentrations
th i i itori
1 hour 48 90t percentile of the onsite monitoring
data, 1-hr averages
Nitrogen Dioxide (NOz2) 10102-44-0 90t percentile of the onsite monitoring
24-hour 3.9
data, 24-hr averages
Annual 0.3 Mean of onsite passive monitoring.
1 hour 114 90t percentile of the regional monitoring
Carbon Monoxide data (Winnipeg)
630-08-0 T - - —
(CO) 90" percentile of regional monitoring
8-hour 114 o
data (Winnipeg)
th i i i i
10-minute 59 90 percen_tlle of the onsite monitoring
data, 10-minute averages
. 90t percentile of the onsite monitoring
Sulphur Dioxide 7446-09-5 1-hour 3.9 data, 1-hr averages
(SO2) " - - —
90t percentile of the onsite monitoring
24-hour 3.2
data, 24-hr averages
Annual 0.3 Mean of onsite passive monitoring.
Hydrogen Cyanide (HCN)| 74-90-8 24-hour — No appreciable baseline concentration.
The baseline concentrations of CaO
Calcium Oxide (Ca0) | 1305-78-8 | 24-hour | 1.7 (asCa) | Were estimated assuming the particulate
is of the same composition of ore and
mine rock.
Copper Sulphate (CuSOs)| 7758-99-8 24-hour — Conservatively assumes all copper is
copper sulphate
Arsenic (As) 7440-38-2 24-hour 0.0028
Chromium (Cr) 7440-47-3 24-hour 0.0023
Copper (Cu) 7440-50-8 24-hour 0.095
Iron (Fe) 7439-89-6 24-hour 0.13
Lead (Pb) 10099-74- | 24-hour 0.0014 90" percentile and mean, respectively,
8 30-day 0.0014 : X )
- of onsite SPM high-volume sampling.
Manganese (Mn) in 24-hour 0.0071
SPM 7439-96-5 :
Manganese (Mn) in PM1o R 24-hour 0.0071
Manganese (Mn) in PM2s 24-hour 0.0071
Mercury (Hg) 7439-97-6 24-hour 9.3E-06
Nickel (Ni) in SPM 7440-02-0 24-hour 0.0014
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Baseline

. CAS Averaging f Reference for Baseline
Air Parameter . Concentration .
Number Time (ng/m?) ® Concentration
Annual 0.0010
. . 24-hour 0.0014
Nickel (Ni) in PM1o Annual 0.0010
Zinc (Zn) 7440-66-6 24-hour 0.013
24-hour 0.55 90t percentile and mean, respectively,
Benzene 71-43-2 Annual 0.34 of the onsite 24-hr data
. 24-hour 0.56 90t percentile and mean, respectively,
1,3-Butadiene 106-99-0 Annual 0.56 of the onsite 24-hr data
90t percentile and mean of the onsite
24-hour 1.3E-05 monitoring data.
Benzo(a)pyrene 50-32-8
Annual 5.0E-06
Notes:

1 NAPS and onsite data are reported and measured in ppb and were converted to ug/m?® using a reference
temperature and pressure of 25° C and 760 mmHg respectively (Environment Canada, 2004) where a
conversion was not otherwise provided.

2 AAQC for SPM annual values states that the geometric mean of 24-hr concentrations be utilized, whereas the
AAQC for PM2.s annual values states that the mean of 24-hr concentrations be used. Accordingly, the baseline
concentration for annual SPM values is lower than that of PM2..
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5 PREDICTIVE AIR QUALITY
ASSESSMENT

5.1  SCENARIOS AND EMISSION RATE ESTIMATES

An assessment of predicted concentrations was undertaken for each Project phase to understand the
cumulative concentrations predicted from the Project emissions and the existing air concentrations for the
key parameters.

5.1.1  CONSTRUCTION PHASE — MINE INFRASTRUCTURE AND VIGGO PIT

The construction phase is expected to take place over a three-year period.
Construction activities are expected to include:

— Early works such as clearing and grubbing for road building and infrastructure pad preparations
— Development and use of onsite quarry areas

— Open pit preparation, development, and mining (Viggo pit)

— Haul road construction and operation

— Use of non-acid generating mine rock from the open pit as a construction material
— Process plant and site infrastructure construction and initial operation

— Preparation and use of stockpile pads

— TMF clearing, grubbing, and overburden removal

— TMF preparation, dam construction, and operation.

The prediction of concentrations encompasses the sources of air emissions that are associated with the
construction phase of the Project. The concentrations assessed evolve upon completion of this
construction phase as the activities transition into the operations phase. Equipment, activity levels,
emissions sources, and key parameters associated with the construction phase are similar to those of the
operations phase, but at a generally smaller scale and of shorter duration.

A maximum emission scenario was developed for the construction phase which considered variability in
the construction schedule and in the location of construction phase activities. The scenario combined the
most intensive period of earthworks construction with other activities which, while not necessarily
concurrent, were spatially offset. In some cases, modelling non concurrent tasks together meant that
emissions associated with certain construction equipment or activities were double-counted leading to
conservatism in the predicted concentrations.

Predicted concentrations were compared to the AAQCs and CAAQS with consideration of baseline air
quality concentrations.

5.1.2 OPERATIONS PHASE

The operations phase of the Project is expected to take place over a 25-year period. For the operations
phase, it was conservatively assumed that the Project will be operating under the maximum emission
scenario, which included all operations occurring concurrently at maximum activity rates.

A conservative approach was also taken to capture potential variation in material movement. The
emissions scenario for material movement considered the maximum movements for each activity (e.g.,
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ore from pit, mine rock from pit, stockpile management) over the life of the Project. The scenario modelled
was a maximum hybrid of all operational years (the peak material movement for all routes assumed to
happen concurrently), with material movement scaled to 120,000 tonnes per day to account for the
maximum ore, mine rock, and overburden extracted / moved. The full breakdown of the material
movement rates and origins/destinations can be found in Appendix C, Table C-3.

The modelled results are expected to over-predict the emissions and air quality concentrations for
material handling operations and haul truck movements.

All sources were considered in the air dispersion modelling to assess air quality concentrations for
comparison against AAQCs and CAAQS; certain sources were intentionally excluded from the modelling
where O. Reg. 419/05 requirements were followed to allow for appropriate comparisons against the
standards set out in O. Reg. 419/05 and the ACBs applicable to facility operations as described in
Section 2.2.

5.1.3 CLOSURE AND DECOMMISSIONING PHASE, AND POST-CLOSURE

The active closure and decommissioning period is expected to be three years in length, with passive
closure following. Activities in the closure and decommissioning phase are similar to those that occur
during the operations and construction phases, and use similar mining and construction equipment, but
on a generally smaller scale and timeframe. The fugitive dust management plan will include practices to
minimize dust emissions during the closure phase (e.g., watering, travel area surface management).
Accordingly, no quantitative closure and decommissioning phase assessment of air quality was
completed.

Notable sources of air parameter emissions that would warrant the assessment of concentrations are not
expected to be occur post-closure.

5.2 AIR QUALITY ASSESSMENT RESULTS

Air dispersion modelling was used to predict the offsite air concentrations of the key parameters identified
in Section 2 beyond the extent of the mine leases. The modelled air quality offsite concentrations were
compared against the criteria and standards (with, and without, inclusion of baseline concentrations as
applicable) as presented in:

— Table 5-1: Construction Phase — Maximum POI compared to AAQC

— Table 5-2: Construction Phase — Maximum POR compared to AAQC
— Table 5-3: Construction Phase — Maximum POR compared to CAAQS
— Table 5-4: Operations Phase — Maximum POI compared to AAQC

— Table 5-5: Operations Phase — Maximum POR compared to AAQC

— Table 5-6: Operations Phase — O.Reg. 419/05 (excludes baseline)

— Table 5-7: Operations Phase — Maximum POR compared to CAAQS.

Note, the maximum POI modelled concentration for each key parameter and relevant averaging time,
takes into account the removal of meteorological anomalies using the method described in the ADMGO
(MECP 2017). The maximum predicted air concentrations at the PORs did not have meteorological
anomalies removed.

The figures in Section 5 depict the predicted, worst-case, extent of each phase’s air quality
concentrations as predicted by the air dispersion model. The figures show contour lines that represent the
annotated percent of the relevant AAQC for the relevant averaging time.

The shapes of the contours indicate the location of predicted concentrations, which vary with direction
and distance, as a result of source locations, meteorological conditions, and topography. These contours
are a composite of the maximum predicted concentrations over the five-year dataset and not a snapshot
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in time. The contours show how ground-level concentrations decrease with distance from the Project, due
to the generally ground-level and open pit release height of the emissions for all phases.

The concentrations in the tables, not the concentration plots, should be taken as the final value of each
maximum predicted concentration as meteorological anomalies have not been removed from the plots.

5.2.1 CONSTRUCTION PHASE
5.2.1.1  MINE INFRASTRUCTURE AND VIGGO PIT OPERATIONS

For the construction of the mine infrastructure, the maximum predicted cumulative concentrations for all
parameters were below their respective AAQC, and there were no predicted concentrations above the
guidelines at PORs.

As previously noted, the CAAQS were not developed as project-level regulatory standards. Rather they
are used by provinces and territories to guide air zone management actions and represent an indicator of
good air quality (CCME 2019). For NOz, the Ontario AAQC over the same averaging time is over four
times greater than the CAAQS and is also not a regulatory value but is protective against effects on
health and the environment (MECP 2020). The CAAQS consist of a numerical standard and the statistical
form, intended to minimize the influence of variable meteorological conditions on compliance with the
CAAQS.

When a direct comparison to maximum modelled POI concentrations at PORs is compared to the
CAAQs, only NO2 concentrations for the 1-hour averaging time are predicted to be above the guidelines.
When the appropriate statistical form is considered, all of the air parameters were predicted to be below
the respective CAAQS.

The construction phase predicted concentrations are presented in Tables 5-1 to 5-3.

5.2.2 OPERATIONS PHASE
5.2.2.1 PARTICULATE MATTER

The modelling identified fugitive dusts, primarily from haul road fugitive emissions, as having the highest
potential for contributing to offsite concentrations, and effective dust mitigation is necessary to prevent, or
minimize, these contributions.

These predicted concentrations for particulate matter should be considered in the context of the
conservative nature of the emission rate estimates (all sources active at maximum all the time, activity
levels for all years at the maximum year of operations) and the conservative modelling (worst-case
meteorological conditions over five years of meteorological data). The modelled concentrations for
particulate are at a level that is also typical of many mining projects in Ontario.

As summarized in Table 5-4, the modelling predicts concentrations for all particulate fractions are below
their respective AAQCs.

The modelled concentrations were compared against the AAQC for each of the three particulate size
fractions.

Respirable silica and DPM are other particulates identified as key air parameters associated with mining
activities with air emissions quantified and the air quality concentrations predicted using air dispersion
modelling. For both respirable silica and DPM, the predicted concentrations were below the respective
criteria.

5.2.2.2 NITROGEN DIOXIDE AND SULPHUR DIOXIDE

These CAPs are by-products of fuel combustion, and the air quality concentrations for the 1-hour
averaging time are overwhelmingly influenced by fuel combustion emissions when compared with the in-
pit blasting and quarry blasting.
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The predicted maximum concentrations for NO2 and SO: at the extent of the mine leased area were
below their respective AAQC. Blasting was modelled during unfavourable meteorological conditions for
additional conservatism.

5.2.2.3 VOLATILE ORGANIC COMPOUNDS

As noted previously, the combustion of fuels results in the emission of VOCs to the air, for which benzene
and 1,3-butadiene were used as a surrogate for this Air Quality Assessment. The predicted benzene and
1,3-butadiene concentrations resulting from these Project emissions are below the AAQCs for both the
24-hour and annual averaging times.

5.2.24 POLYCYCLIC AROMATIC HYDROCARBONS

The combustion of fuels results in trace emissions of PAHSs to the air, for which b(a)p is used as a
surrogate in air quality assessments. The predicted b(a)p concentrations resulting from these Project
emissions are below the AAQC for both the 24-hour and the annual averaging times.

5.2.25 OTHER PARAMETERS

The predicted maximum concentrations of all other air parameters at the leased claims boundary, and
beyond, were below their respective AAQC even when baseline concentrations were added to the
modelled concentrations as a cumulative air quality effect. The results at the PORs, with baseline levels
included, were also less than the AAQCs.

For the metals identified in Section 2.1.5, namely As, Cr, Cu, Fe, Hg, Mn, Ni, Pb, and Zn, the maximum
offsite concentrations were estimated through speciation of the modelled particulate matter
concentrations, assuming that the dust is of the same composition as that of the samples of ore and mine
rock at the Project. There were no concentrations above the AAQCs for the metals.

5226 OZONE FORMATION

There are no sources of ozone associated with the Project. NOx and VOCs will however be released, are
known ozone precursors, and react in the presence of heat and sunlight to form ozone.

Given these requirements, ozone formation is most likely from May to September, between noon and the
early evening (MECP n.d.).

In 2021, Ontario measured ozone at 47 stations where the 90™ percentile of 1-hour values ranged from
36 to 47 ppb. The health-based AAQC for ozone is 80 ppb and given the range of ozone concentrations
from remote to urban locations only varied by 11 ppb, ozone is a regional air quality issue rather than a
local issue with no appreciable concentrations from the Project on the ozone concentrations in the LSA or
RSA.

5.2.27 ONTARIO REGULATION 419/05 COMPLIANCE

O. Reg. 419/05 air quality standards are used to assess emissions from all stationary sources associated
with the Project; by regulatory requirement and guidance, baseline concentrations, non-Project emissions
sources, construction activities, and mobile sources are excluded, and the total NOx is compared against
the ACB. The modelled Project concentrations were assessed against the O. Reg. 419/05 standards and
other applicable ACBs.

The emissions summary table (Table 5-6) summarizes the site-wide emission rates for all stationary
sources and the modelled predictions for all air parameters compared to the respective standards or
ACBs.

The emissions summary table demonstrates that the modelled concentrations for all air parameters are
predicted to below the respective O. Reg. 419/05 standards or ACB, including at the receptors and, as
such, the Project is predicted to be permittable in Ontario.

A complete Emission Summary and Dispersion Modelling Report will be prepared as part of an
application for an ECA (Air and Noise) for the Project.
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5.2.2.8 CANADIAN AIR QUALITY STANDARDS

As noted, the CAAQS were not developed as project-level regulatory standards. Rather, they are used by
provinces and territories to guide air zone management actions and represent an indicator of good air
quality (CCME 2019). For NO2, the Ontario AAQC over the same averaging time is over four times
greater than the CAAQS and is also not a regulatory value but is protective against effects on health and
the environment (MECP 2020).

The CAAQS consist of a numerical standard and the statistical form, intended to minimize the influence of
variable meteorological conditions on compliance with the CAAQS. When the direct comparison is
considered, all but one of the air parameters were predicted to be below their respective CAAQS. The
NO:2 concentrations in the operations scenario that were predicted to be above the CAAQS with a direct
comparison for the 1-hour averaging time are below the CAAQS when the matching statistical form is
considered.

These predicted concentrations should be considered in the context of the conservative nature of the
emission rate estimates (all sources active at maximum all the time, activity levels for all years at the
maximum year of operations) and the conservative modelling (worst-case meteorological conditions over
five years of meteorological data).
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Table 5-1: Construction Phase - Emissions Summary Table with Comparison of Maximum Modelled Concentrations to the Ambient Air Quality Criteria

CAS Averagin Eﬁg:gn Project Baseline Project + Baseline AAQC
Air Parameter Number Timge 9 Rate Concentration Concentration Concentration (ug/m?) % of AAQC
(a/s) (Hg/m?) (ng/m?) (Hg/m?) Ha
Suspended particulate matter NA 24-hour 76.9 17.4 214 38.8 120 32%
(SPM) annual ) 2.3 5.8 8.1 60 14%
Inhalable particulate (PM1o) NA 24-hour 30.2 12.5 18.3 30.8 50 62%
) . 24-hour 4.9 10.0 14.9 27 55%
Respirable particulate (PMas) NA arnual 7.5 0.66 58 6.5 8.8 73%
Diesel particulate matter NA 24-hour 30 4.2 0.19 4.5 10 45%
(DPM) annual ) 0.65 0.089 0.74 5 15%
Respirable silica (SiO, <10 ym) various 24-hour 2.3 0.9 1.2 2.2 5 43%
. o 1-hour 115 94.6 4.8 99.4 400 25%
Nitrogen dioxide (NO) 10102-44-0 24-hour 72.7 51.1 3.9 55.0 200 27%
. 1-hour 281 2805 114 2919 36200 8%
Carbon monoxide (CO) 630-08-0 8-hour 483 577 114 691 15700 4%
10-minute 3.2 56.8 4.8 61.6 178 35%
Sulphur dioxide (SO,) 7446-09-5 1-hour 3.2 34.4 3.9 38.3 100 38%
annual 0.19 0.38 3.2 3.6 10 36%
Hydrogen cyanide (HCN) 74-90-8 24-hour 0.56 0.89 — 0.89 8 1%
Calcium oxide (CaO) 1305-78-8 24-hour 0.13 0.18 1.7 1.8 10 18%
Arsenic (As) 7440-38-2 24-hour 0.057 0.013 0.0028 0.016 0.3 5%
Chromium (Cr) 7440-47-3 24-hour 0.0098 0.0022 0.0023 0.0045 0.5 1%
Copper sulphate (CuSOy) 7758-99-8 24-hour 0.040 0.12 — 0.12 50 0.2%
Copper (Cu) 7440-50-8 24-hour 0.022 0.0050 0.10 0.10 50 0.2%
Iron (Fe) 7439-89-6 24-hour 9.6 2.2 0.13 2.3 25 9%
30-day 0.032 0.0073 0.0014 0.0087 0.5 2%
Lead (Pb) 7439-92-1 24-hour 0.032 0.0073 0.0014 0.0087 0.2 4%
Manganese (Mn) in PM, 5 24-hour 0.019 0.013 0.0071 0.020 0.1 20%
Manganese (Mn) in PM+ 7439-96-5 24-hour 0.079 0.032 0.0071 0.040 0.2 20%
Manganese (Mn) in SPM 24-hour 0.20 0.045 0.0071 0.052 0.4 13%
Mercury (Hg) 7439-97-6 24-hour 0.000019 0.0000042 0.0000093 0.000014 2 0.001%
) . 24-hour 0.0016 0.0014 0.0030 0.2 1%
Nicke! (Ni) in SPM 7440.02.0 annual 0.0070 0.00021 0.0010 0.0012 0.04 3%
Nickel (Ni) in PM 24-hour 0.0070 0.0016 0.0014 0.0030 0.1 3%
10 annual ) 0.00021 0.0010 0.0012 0.02 6%
Zinc (Zn) 7440-66-6 24-hour 0.16 0.036 0.013 0.049 120 0.04%
24-hour 1.0 0.55 1.6 2.3 68%
Benzene 71-43-2 annual 12 0.10 0.34 0.44 0.45 98%
) 24-hour 0.080 0.56 0.64 10 6%
1,3-Butadiene 106-99-0 annual 0.051 0.0081 0.56 0.57 2 28%
24-hour 0.0000057 0.000013 0.000019 0.00005 37%
Benzo(a)pyrene 50-32-8 annual | °0000088 46000010 0.0000050 0.0000060 0.00001 60%
Notes:
o~ indicates that there is no value for the respective parameter and/or averaging time.
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Table 5-2: Construction Phase - Emission Summary Table with Maximum Concentration at a Point of Reception (POR)

. Pr_oje_ct Project Baseline Project + Baseline o
Air Parameter Nfrﬁger Av:_li'?ng‘;ng Reﬁ%ptor Elees]ts;on Concentration Concentration Concentration (':g‘l?ng) Aﬁj\ag
(gls) (ng/m®) (ng/m?) (ng/m?)
Suspended particulate matter NA 24-hour POR1 76.9 4.3 214 25.7 120 21%
(SPM) annual POR1 ) 0.50 5.8 6.3 60 11%
Inhalable particulate (PM1o) NA 24-hour POR1 30.2 3.6 18.3 21.9 50 44%
0,
Respirable particulate (PM;s) NA Zai:S:Ir Egg‘: 7.5 01..124 15%0 15192 82:3 gg“ﬁ
Diesel particulate matter NA 24-hour POR1 3.0 0.66 0.19 0.85 10 8%
(DPM) annual POR1 ) 0.084 0.089 0.17 5 3%
Respirable silica (SiO, <10 pm) various 24-hour POR1 2.3 0.27 1.2 1.5 5 30%
. L 1-hour POR1 115 82.0 4.8 86.8 400 22%
Nitrogen dioxide (NO) 10102-44-0 24-hour PORI1 72.7 10.6 3.9 145 200 7%
. 1-hour POR7 281 958 114 1072 36200 3%
Carbon monoxide (CO) 630-08-0 8-hour POR7 483 158 14 272 15700 2%
10-minute POR1 3.2 11.2 4.8 16 178 9%
Sulphur dioxide (SO,) 7446-09-5 1-hour POR1 3.2 6.8 3.9 11 100 11%
annual POR1 0.19 0.046 3.2 3.2 10 32%
Hydrogen cyanide (HCN) 74-90-8 24-hour POR1 0.56 0.18 — 0.18 8 2%
Calcium oxide (CaO) 1305-78-8 24-hour POR1 0.13 0.038 1.7 1.7 10 17%
Arsenic (As) 7440-38-2 24-hour POR1 0.057 0.0010 0.0028 0.0038 0.3 1%
Chromium (Cr) 7440-47-3 24-hour POR1 0.010 0.00017 0.0023 0.0025 0.5 0.5%
Copper sulphate (CuSOy) 7758-99-8 24-hour POR1 0.040 0.010 — 0.010 50 0.02%
Copper (Cu) 7440-50-8 24-hour POR1 0.022 0.00037 0.10 0.10 50 0.2%
Iron (Fe) 7439-89-6 24-hour POR1 9.6 0.16 0.13 0.29 25 1%
24-hour POR1 0.032 0.063 0.0014 0.064 0.5 13%
Lead (Pb) 7439-92-1 30-day POR1 0.032 0.00018 0.0014 0.0016 0.2 1%
Manganese - in PM; 5 24-hour POR1 0.019 0.00087 0.0071 0.0080 0.1 8%
Manganese - in PM1o 7439-96-5 24-hour POR1 0.079 0.0023 0.0071 0.0094 0.2 5%
Manganese - in SPM 24-hour POR1 0.20 0.0033 0.0071 0.010 0.4 3%
Mercury 7439-97-6 24-hour POR1 0.000019 0.00000031 0.0000093 0.0000096 2 <0.01%
. . 24-hour POR1 0.00012 0.0014 0.0015 0.2 1%
Nickel - in SPM 7440-02-0 annual PORI1 0.0070 0.000046 0.0010 0.0010 0.04 3%
Nickel - in PM1 e 24-hour POR1 0.0070 0.00021 0.0014 0.0016 0.1 2%
annual POR1 ) 0.000073 0.0010 0.0011 0.02 5%
Zinc (Zn) 7440-66-6 24-hour POR1 0.16 0.0087 0.013 0.022 120 0.02%
Benzene 71432 24-hour PORT 12 0.22 0.55 077 2.3 34%
annual POR1 ) 0.025 0.34 0.36 0.45 81%
. 24-hour POR1 0.018 0.56 0.58 10 6%
1,3-Butadiene 106-99-0 annual POR1 0.051 0.0020 0.56 0.56 2 28%
24-hour POR4 0.0000025 0.000013 0.000016 0.00005 31%
Benzo(a)pyrene 50-32-8 annual POR4 | 20000088 ™5 00000022 0.0000050 0.0000052 | 0.00001 52%
Notes:
o~ indicates that there is no value for the respective parameter and/or averaging time
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Table 5-3: Construction Phase - Emission Summary Table with Comparison to Canadian Ambient Air Quality Standards (CAAQS)

Averaging Proiect + Canadian
CAS Time Project Baseline Basjeline Ambient Air
Air Parameter (hr - unless Concentration Concentration g Quality Standard % of CAAQS
Number 3 3 Concentration
noted (ng/m?) (ng/m?) (ng/m?) -2030
otherwise) (ng/m®)
Fine particulate matter NA 24 1.2 10.0 11.2 23 49%
(PMy5) Annual 0.14 5.8 5.9 8 74%
. . 1M 44.0 4.8 48.8 79 62%
Nitrogen dioxide (NO;) 10102-44-0 Annual 106 03 109 23 7%
o 1 6.8 3.9 10.7 170 6%
Sulfur dioxide (SO2) 7446-09-5 Annual 0,046 32 32 10 32%
Notes:
1) Matching statistical form per Guidance Document on Achievement Determination For Canadian Ambient Air Quality Standards For Nitrogen Dioxide
(CCME 2020), all other comparisons are Direct Comparison.
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Table 5-4: Operations Phase - Emissions Summary Table with Comparison of Maximum Modelled Concentrations to the Ambient Air Quality Criteria

. Project Project Baseline Project + Baseline o
Air Parameter Nfrﬁger Av$li';gelng Emission Concentration Concentration Concentration (AAI?nS) Aﬁgg
Rate (g/s) (pg/m®) (pg/m®) (ng/m?®) H9
Suspended particulate matter NA 24-hour 63.6 16.9 214 38.3 120 32%
(SPM) annual ) 1.8 5.8 7.6 60 13%
Inhalable particulate (PM1o) NA 24-hour 24.2 12.1 18.3 30.4 50 61%
. . 24-hour 4.7 10.0 14.7 27 55%
Respirable particulate (PMs) NA annual 6.2 15 58 73 8.8 83%
Diesel particulate matter NA 24-hour 24 4.1 0.2 4.3 10 43%
(DPM) annual ) 1.5 0.1 1.5 5 31%
Respirable silica (SiO; <10 um) various 24-hour 1.8 0.91 1.2 2.1 5 43%
. s 1-hour 114 94.6 4.8 99.4 400 25%
Nitrogen dioxide (NO) 10102-44-0 5 4 hour 765 51.1 3.9 55.0 200 27%
. 1-hour 257 768 114 882 36200 2%
Carbon monoxide (CO) 630-08-0 8-hour 53.1 106 114 220 15700 1%
10-minute 2.8 14.8 4.8 19.6 178 11%
Sulphur dioxide (SO,) 7446-09-5 1-hour 2.8 9.0 3.9 12.9 100 13%
annual 0.16 0.013 3.2 3.2 10 32%
Hydrogen cyanide (HCN) 74-90-8 24-hour 0.56 0.89 — 0.89 8 11%
Calcium oxide (CaO) 1305-78-8 24-hour 0.13 0.18 1.7 1.8 10 18%
Arsenic (As) 7440-38-2 24-hour 0.047 0.012 0.0028 0.015 0.3 5%
Chromium (Cr) 7440-47-3 24-hour 0.0081 0.0021 0.0023 0.0044 0.5 1%
Copper Sulphate (CuSO.) 7758-99-8 24-hour 0.040 0.12 — 0.12 50 0.2%
Copper (Cu) 7440-50-8 24-hour 0.018 0.0048 0.10 0.10 50 0.2%
Iron (Fe) 7439-89-6 24-hour 7.9 21 0.13 2.2 25 9%
30-day 0.032 0.0084 0.0014 0.010 0.5 2%
Lead (Pb) 7439-92-1 24-hour 0.032 0.0084 0.0014 0.010 0.2 5%
Manganese (Mn) in PM, 5 24-hour 0.016 0.012 0.0071 0.019 0.1 19%
Manganese (Mn) in PM1o 7439-96-5 24-hour 0.063 0.032 0.0071 0.039 0.2 19%
Manganese (Mn) in SPM 24-hour 0.17 0.044 0.0071 0.051 0.4 13%
Mercury (Hg) 7439-97-6 24-hour 0.000015 0.0000041 0.0000093 0.000013 2 0.001%
. o 24-hour 0.0015 0.0014 0.0029 0.2 1%
Nicke! (Ni) in SPM 7440-02-0 annual 0.0058 0.00017 0.0010 0.0012 0.04 3%
Nickel (Ni) in PM 24-hour 0.0058 0.0015 0.0014 0.0029 0.1 3%
10 annual ) 0.00017 0.0010 0.0012 0.02 6%
Zinc (Zn) 7440-66-6 24-hour 0.13 0.13 0.013 0.1 120 0.1%
24-hour 1.0 0.55 1.5 2.3 67%
Benzene 71-43-2 annual 0.99 0.10 0.34 0.44 0.45 98%
. 24-hour 0.079 0.56 0.64 10 6%
1,3-Butadiene 106-99-0 annual 0.042 0.0081 0.56 0.57 2 28%
24-hour 0.0000053 0.000013 0.000018 0.00005 37%
Benzo(a)pyrene 50-32-8 annual 0.0000078 0.0000011 0.0000050 0.0000061 0.00001 61%
Notes:
o~ indicates that there is no value for the respective parameter and/or averaging time
Bolded values indicate a concentration that is above the guidelines.
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Table 5-5: Operations Phase - Emission Summary Table with Maximum Concentration at a Point of Reception (POR)

CAS Averagin Recebtor Project Project Baseline Project + Baseline Ontario
Air Parameter Number Timge 9 IDp Emission Concentration | Concentration Concentration AAQC % of AAQC
Rate (g/s) (ng/m?®) (ng/m?®) (Hg/m?) (ng/m?®)
Suspended particulate matter NA 24-hour POR1 63.6 4.1 214 25.5 120 21%
(SPM) annual POR1 ) 0.45 5.8 6.3 60 10%
Inhalable particulate (PM1o) NA 24-hour POR4 24.2 3.3 18.3 21.6 50 43%
. . 24-hour POR4 1.1 10 11.1 27 41%
Respirable particulate (PM_5) NA annual POR1 6.2 011 58 59 88 67%
Diesel particulate matter NA 24-hour POR1 24 0.52 0.19 0.71 10 7%
(DPM) annual POR1 ) 0.065 0.089 0.15 5 3%
Respirable silica (SiO; <10 ym) various 24-hour POR4 1.8 0.25 1.2 1.48 5 30%
. L 1-hour POR1 114 85.6 4.8 90.4 400 23%
Nitrogen dioxide (NO) 10102-44-0 4 hour POR1 76.5 10.7 3.9 14.6 200 7%
. 1-hour POR1 257 729 114 843 36200 2%
Carbon monoxide (CO) 630-08-0 8-hour POR1 53.1 94.9 114 209 15700 1%
10-minute POR1 2.8 14.3 4.8 19.1 178 11%
Sulphur dioxide (SO5) 7446-09-5 1-hour POR1 2.8 8.6 3.9 12.5 100 13%
annual POR1 0.16 0.0044 3.2 3.2 10 32%
Hydrogen cyanide (HCN) 74-90-8 24-hour POR1 0.56 0.18 0 0.18 8 2%
Calcium oxide (CaO) 1305-78-8 24-hour POR1 0.13 0.038 1.66 1.7 10 17%
Arsenic (As) 7440-38-2 24-hour POR1 0.047 0.0030 0.0028 0.0058 0.3 2%
Chromium (Cr) 7440-47-3 24-hour POR1 0.0081 0.00052 0.0023 0.0028 0.5 1%
Copper sulphate (CuSQOy) 7758-99-8 24-hour POR1 0.040 0.010 0 0.010 50 0.02%
Copper (Cu) 7440-50-8 24-hour POR1 0.018 0.0012 0.10 0.10 50 0.2%
Iron (Fe) 7439-89-6 24-hour POR1 7.9 0.51 0.13 0.64 25 3%
24-hour POR1 0.032 0.0020 0.0014 0.0034 0.5 1%
Lead (Pb) 7439921 5y jay POR1 0.032 0.0020 0.0014 0.0034 0.2 2%
Manganese - in PM;s 24-hour POR4 0.016 0.0028 0.0071 0.010 0.1 10%
Manganese - in PM1 7439-96-5 24-hour POR4 0.063 0.0086 0.0071 0.016 0.2 8%
Manganese - in SPM 24-hour POR1 0.17 0.011 0.0071 0.018 0.4 3%
Mercury 7439-97-6 24-hour POR1 0.000015 0.0000010 0.0000093 0.000010 2 0.001%
. ) 24-hour POR1 0.00037 0.0014 0.0018 0.2 1%
Nickel - in SPM 7440.02.0 |_annual POR1 0.0058 0.000042 0.0010 0.0010 0.04 3%
Nickel - in PM 24-hour POR4 0.0058 0.00080 0.0014 0.0022 0.1 2%
) 1 annual POR1 ' 0.000062 0.0010 0.0011 0.02 5%
Zinc (Zn) 7440-66-6 24-hour POR1 0.13 0.0084 0.013 0.021 120 0.02%
24-hour POR1 0.18 0.55 0.73 2.3 32%
Benzene 71-43-2 annual POR1 0.99 0.017 0.34 0.36 0.45 79%
. 24-hour POR1 0.014 0.56 0.57 10 6%
1,3-Butadiene 106-99-0 annual PORT1 0.042 0.0013 0.56 0.56 2 28%
24-hour POR4 0.0000027 0.000013 0.000016 0.00005 31%
Benzo (a)pyrene 50-32-8 annual pora | 00000078 0.00000025 0.0000050 0.0000053 0.00001 52%
Notes:
o~ indicates that there is no value for the respective parameter and/or averaging time
Great Bear Project WSP
Project No.: OMEMA2303 October 2025

Great Bear Resources Ltd.

Page 42



Table 5-6: Operations Phase - Emission Summary Table with Comparison to Ontario Regulation 419/05 Standards and Guidelines

Averadi Project Modelled POI R ?rt"tarigwlos ACB % of
Air Parameter CAS Number v:_;‘r::‘ggng Emission Rate Concentraation S(:grl\l d::::'gnor ACB B1/B2 Critoe(:ion
(g's) (ng/m?) e

Suspended particulate matter (SPM) NA 24-hour 17.9 10.8 120 B1 9%
Respirable silica (<10um) various 24-hour 11.9 0.58 5 B1 12%
Nitrogen oxides 10102-44-0 1-hour 99.7 281 400 B1 70%
(NOx, reported as NO,) 24-hour 63.0 59.7 200 B1 30%
Carbon monoxide (CO) 630-08-0 0.5-hour 243 919 6000 B1 15%
. 1-hour 2.8 9.0 100 B1 9%

Sulphur dioxide (SO.) 7446-09-5 annual 0.16 0013 10 B1 01%
Hydrogen cyanide (HCN) 74-90-8 24-hour 0.56 0.89 8 B1 11%
Calcium oxide (Ca0O) 1305-78-8 24-hour 0.13 0.18 10 B1 2%
Copper sulphate (CuSQ,) 7758-99-8 24-hour 0.040 0.12 0.5 B2 25%
Ammonia (NH3) 7664-41-7 24-hour 0.59 2.6 100 B1 3%
Arsenic (As) 7440-38-2 24-hour 0.013 0.008 0.3 B1 3%
Chromium (Cr) 7440-47-3 24-hour 0.0022 0.001 0.5 B1 0.3%

Copper (Cu) 7440-50-8 24-hour 0.0050 0.003 50 B1 0.01%
Iron (Fe) 7439-89-6 24-hour 2.1 1.276 25 B2 5%
24-hour 0.029 0.018 0.5 B1 4%
Lead (Pb) 7439-92-1 30-day 0.029 0.018 0.2 B2 9%
Magnesium (Mg) 1309-48-4 24-hour 0.40 0.24 72 B1 0.3%
Manganese (Mn) 7439-96-5 24-hour 0.044 0.027 0.4 B1 7%

Mercury (Hg) 7439-97-6 24-hour 0.0000042 0.0000025 2 B1 0.0001%

24-hour 0.001 2 DAV 0.1%

Nickel (Ni) 7440-02-0 Annual 0.0017 0.00017 04 AAV 0.04%
Annual 0.00017 0.04 B1 0.4%

Zinc (Zn) 7440-66-6 24-hour 0.036 0.022 120 B1 0.02%
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Table 5-7: Operations Phase - Emission Summary Table with Comparison to Canadian Ambient Air Quality Standards (CAAQS)

Averaging . .
CAS Time Modelled POR Baseline Modelled * ca"Z‘;'r'%‘u':“":';'e"t
. ) : . o
Air Parameter Number (hr - unless ConcentrSatlon Concentr?tlon Concentration Standard - 2030 % of CAAQS
noted (ng/m’) (ng/m’) (ng/m?) (Hg/m?)
otherwise)
Fine particulate matter NA 24 1.1 10.0 11.1 23 48%
(PM2.5) Annual 0.11 5.8 5.9 8 74%
. . 10 39.2 4.8 44.0 79 56%
Nitrogen oxides (as NO,) 10102-44-0 Annual 107 03 1.0 23 48%
. 1 8.6 3.9 12.5 170 7%
Sulfur dioxide (SO.) 7446-09-5 Annual 0.004 392 32 10 32%
Notes:

(1)

Great Bear Project
Project No.: OMEMA2303
Great Bear Resources Ltd.

Matching statistical form per Guidance Document on Achievement Determination for Canadian Ambient Air Quality Standards For Nitrogen Dioxide
(CCME 2020), all other comparisons are Direct Comparison.
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