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ATMOSPHERIC TECHNICAL SUPPORTING DOCUMENT SUMMARY

The Atmospheric Technical Supporting Document provides an <assessment> of the Phase 2 Proposal’s effects on the
atmospheric environment (including air quality, noise and vibration) and includes new information collected or published
since submission of materials for the Approved Project. The Phase 2 Proposal builds on the extensive baseline studies and
assessments carried out since 2011 for the larger Approved Project and is thus closely linked to the FEIS and previous
addendumes.

In general, air quality is evaluated by measuring concentrations of contaminants including dust (i.e., total suspended particles,
particulate matter), nitrogen dioxide (NOz), sulphur dioxide (SO), and carbon monoxide (CO), which are referred to as Criteria
Air Contaminants (CACs).

Construction of the railroad will increase dust emissions beyond current levels. Additional dust suppression efforts are
planned to address these dust emissions which will result mainly from increased traffic on the Tote Road during the
construction period, and to a lesser degree from construction at quarries and along the railway alignment. These dust
suppression efforts will include additional water takes, and will be reflected in the Air Quality and Noise Abatement
Management Plan. With the Phase 2 Proposal, secondary crushing will be moved from the Mine Site to Milne Port, where it
will be enclosed, reducing dust emissions at the Mine Site, although total dust emissions at Milne Port will increase.

The Phase 2 Proposal is not expected to increase noise and vibration to levels that will interact substantially with human
receptors due to planned mitigation and the small temporal and spatial footprint of auditory disturbance. Predicted sound
levels from movement of the train along the rail corridor are expected to be minor and localized due to the intermittent and
temporary nature of this source (i.e., several passes per day). Anticipated noise levels are expected to be below guidelines.
Modelling results suggest noise generated at Milne Port will be noticeable at the HTO Cabin east of Milne Port. Baffinland
will discuss this with the Mittimatalik Huntrs and Trappers Organization and the community of Pond Inlet.

Based on the present assessment and planned mitigation, Project activities proposed as part of the Phase 2 Proposal are not
predicted to result in significant adverse residual effects on the atomospheric environment.
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Projet de la riviere Mary Résumé de La documentation technique
Proposition de phase 2 complémentaire relatif a I'atmosphere

RESUME DE LA DOCUMENTATION TECHNIQUE COMPLEMENTAIRE RELATIF
A L'ATMOSPHERE

La documentation technique complémentaire relatif a I'atmosphére comporte une évaluation des effets de la proposition de
la phase 2 sur I'environnement atmosphérique (y compris la qualité de l'air, le bruit et les vibrations) et comprend les
nouveaux renseignements recueillis ou publiés depuis la soumission du matériel pour le projet approuvé. La proposition de
la phase 2 est fondée sur les études préliminaires et les évaluations complétes réalisées depuis 2011 pour I'ensemble du
projet approuvé et est donc étroitement a I'énoncé des incidences environnementales (EIE) et aux addendas précédents.

En général, la qualité de I'air est évaluée en mesurant les concentrations de contaminants, y compris les poussiéres (c.-a-d.
les particules totales en suspension, les particules), le dioxyde d'azote (NOz2), le dioxyde de soufre (SO:) et le monoxyde de
carbone (CO), soit ce qu'on appelle les principaux contaminants atmosphériques (PCA).

La construction du chemin de fer augmentera les émissions de poussiére au-dela des niveaux actuels. Des efforts
supplémentaires de suppression des poussieres sont prévus pour faire face a ces émissions de poussiéres résultant
principalement de I'augmentation du trafic sur le chemin Tote au cours de la période de construction et, dans une moindre
mesure, de la construction dans les carrieres et le long du tracé ferroviaire. Ces efforts de suppression de la poussiere
comprendront des prélévements d'eau supplémentaires et seront reflétés dans le plan de gestion de la qualité de I'air et du
bruit. Avec la proposition de la phase 2, le broyage secondaire sera déplacé du site minier au port de Milne, ou il sera fermé,
réduisant ainsi les émissions de poussiére au site minier, bien que les émissions totales de poussiére au port de Milne

augmenteront.

La proposition de phase 2 ne devrait pas augmenter le bruit et les vibrations a des niveaux qui interagiront sensiblement avec
les récepteurs humains en raison des mesures d'atténuation prévues et de la faible empreinte temporelle et spatiale des
perturbations auditives. Les niveaux sonores prévus causés par le mouvement du train le long du corridor ferroviaire
devraient étre minimes et localisés en raison du caractére intermittent et temporaire de cette source (c.-a-d. plusieurs
passages par jour). Les niveaux de bruit anticipés devraient étre inférieurs aux lignes directrices. Les résultats de la
modélisation suggerent que le bruit généré au port de Milne sera perceptible a la cabine HTO a I'est du port de Milne.
Baffinland en discutera avec I'Organisation des chasseurs et trappeurs de Mittimatalik et la collectivité de Pond Inlet.

Selon la présente évaluation et les mesures d'atténuation prévues, les activités du projet proposées dans le cadre de la
proposition de la phase 2 ne devraient pas entrainer d'effets résiduels négatifs importants sur I'environnement

atmosphérique.
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1-INTRODUCTION

1.1 OVERVIEW OF THE PHASE 2 PROPOSAL

The Mary River Project (the Project) is an operating iron ore mine located in the Qikigtani Region of
Nunavut. Baffinland Iron Mines Corporation (Baffinland; the Proponent) is the owner and operator of
the Project. As part of the regulatory approval process, Baffinland submitted a Final Environmental
Impact Statement (FEIS) to the Nunavut Impact Review Board (NIRB), which presented in-depth
analyses and evaluation of potential environmental and socioeconomic effects associated with the
Project.

In 2012, NIRB issued Project Certificate No 005 which provided approval for Baffinland to mine
18 million tonnes per annum (Mtpa) of iron ore, construct a railway to transport the ore south to a port
at Steensby Inlet which operates year-round, and to ship the ore to market. The Project Certificate
was subsequently amended to include the mining of an additional 4.2 Mtpa of ore, trucking this amount
of ore by an existing road (the Tote Road) north to an existing port at Milne Inlet, and shipping the ore
to market during the open water season. The total approved iron ore production was increased to
22.2 Mtpa (4.2 Mtpa transported by road to Milne Port, and 18 Mtpa transported by rail to Steensby
Port). This is now considered the Approved Project. The 18 Mtpa Steensby rail project has not yet
been constructed, however 4.2 Mtpa of iron ore is being transported north by road to Milne Port
currently. Baffinland recently submitted a request for a second amendment to Project Certificate
No0.005 to allow for a short-term increase in production and transport of ore via road through Milne Port
from the current 4.2 Mtpa to 6.0 Mtpa.

The Phase 2 Proposal (the third project certificate amendment request) involves increasing the
guantity of ore shipped through Milne Port to 12 Mtpa, via the construction of a new railway running
parallel to the existing Tote Road (called the North Railway). The total mine production will increase to
30 Mtpa with 12 Mtpa being transported via the North Railway to Milne Port and 18 Mtpa transported
via the South Railway to Steensby Port. Construction on the North Railway is planned to begin in late
2019. Completion of construction of the North Railway is expected by 2020 with transportation of ore
to Milne Port by trucks and railway ramping up as mine production increases to 12 Mtpa by 2020.
Shipping from Milne Port will also increase to 12 Mtpa by 2020. Construction of the South Railway and
Steensby Port will commence in 2021 with commissioning and a gradual increase in mine production
to 30 Mtpa by 2024. Shipping of 18 Mtpa from Steensby Port will begin in 2025.

Phase 2 also involves the development of additional infrastructure at Milne Port, including a second
ore dock. Shipping at Milne Port will continue to occur during the open water season, and may extend
into the shoulder periods when the landfast ice is not being used to support travel and harvesting by
Inuit. Various upgrades and additional infrastructure will also be required at the Mine Site and along
both the north and south transportation corridors to support the increase in production and construction
of the two rail lines.

The location of the Mary River Project within Nunavut is shown on Figure 1.1. An overview map of the
Mary River Project showing the project locations relevant to the Phase 2 Proposal and the atmospheric
environment local study area is shown on Figure 1.2.
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1.2 SCOPE

This Technical Supporting Document (TSD) provides an assessment of the effects of the Phase 2
Proposal on air quality and noise and vibration. Air quality modelling by RWDI (2018a,b) is presented
in Appendices A and B as supporting information. Noise dispersion modelling and assessments of
vibration by RWDI (2017a, 2018c) are presented in Appendices C and D.

13 CONSULTATION

Baffinland has undertaken consultation for the Phase 2 Proposal. A detailed account of workshops
and meetings undertaken for the Project is provided in TSD-2 Phase 2 Workshop Report and TSD-3
Phase 2 Public Consultation Report. The following sections document the concerns raised by
stakeholders with respect to the Phase 2 Proposal.

1.3.1 Air Quality

During community consultation on the Phase 2 Proposal, 15 of 865 questions or comments (1.7%)
related to air quality. The majority of these related to dust, with questions on incineration coming from
community members in Clyde River (Figure 1.3).

M Incineration

W Dust

O P, N W b U1 O N

Arctic Bay Clyde River Igloolik Pond Inlet

Figure 1.3 Community Concerns Regarding Air Quality

Several commenters expressed concern regarding the extent of fine red dust observed on the snow
during winter:

“When | was up there in the spring we collect water from the brooks. It was covered with red
dust; they should be white but they were covered with red dust. where the hunters cabin is by
the port. We draw water from the creek in behind this cabin. HTO would like to be brought
along to show Baffinland where the creek is and where the dust has been found.” (Pond Inlet
Public Meeting; Nov 22, 2016).

“Dust is a problem. Dust from the ore stockpile has been seen as far away as Bruce head. He
is very concerned about dust.” (Pond Inlet Hamlet Meeting;, May 30, 2017).

‘A lot of dust, when travelling along the tote road.” (Pond Inlet Public Meeting;
November 22, 2016).
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One community member commented that he/she was not concerned about the dust because unlike
the ore at Nanisivik, the Mine Site iron ore was not processed:

“The ore stored at Milne Inlet will not be in a building and exposed to the environment. | am
not concerned about the dust because there are no chemicals attached to it because of the
processing of the ore. In Nanisivik it was different because of the processing, but | am not
concerned here because it is very different.” (Ikajutit HTA, Arctic Bay; May 31, 2017).

Several community members brought up mitigation to reduce dust:

“Want to expand the dock at Milne. Prefer that dust collectors on the stockpile. With more
stockpiles, there should be dust collectors. If there is lots of dust going to the ocean, prefer
that stockpiles are indoors. Want research to be done, and want results in a timely manner.
Want to know how much dust has accumulated.” (Pond Inlet Public Meeting,
November 22, 2016.)

“The stockpile that was mentioned in Milne Inlet, they will increase stockpile in new location,
will that stockpile be covered or will it be an open stockpile?” (Pond Inlet Community Meeting,
May 30, 2017).

“Will the rail cars be covered to reduce dust?” (Pond Inlet Hamlet Meeting, May 30, 2017).

“Likes the idea that the crushers are being moved but is concerned about water being
impacted from the Tote Road. Is the water safe to drink?” (Pond Inlet Community Meeting,
May 30, 2017).

The three incineration-related questions from Clyde River focused on understanding Baffinland’s
waste management practices, including which wastes are incinerated, recycled or landfilled.

1.3.2 Noise and Vibration

During community consultation on the Phase 2 Proposal, 5 of 865 questions or comments (0.6%) were
deemed to relate to noise and vibration. Four comments were from Clyde River and one comment was
from Igloolik, and all five comments were regarding blasting, with the potential air quality impacts due
to the resultant dust being the primary concern.

“When there is a blasting to extract the resources, there is an explosion. It affects small wildlife
and streams and rivers are also affected by the blasting as dust and rock residue can impact
the environment, can you ftry to decrease that impact?” (Clyde River Community
Meeting, May 29, 2017).

“I can imagine that the dust would rise in the air from the blasting and fly in the wind and then
go to the snow and the ocean. Many animals look for food around the shore, so those are my
concerns. The animals always eat little vertebrates and what not and the dust will slowly go to
the ocean so that’s a concern | have.” (Clyde River Community Meeting, May 29, 2017).

The issue of noise in the context of potential sensory disturbance to terrestrial wildlife was raised as a
concern during review of the Approved Project.
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2 - AIR QUALITY

21 BACKGROUND

Air quality is selected as a valued ecosystem component in the FEIS (Baffinland, 2012) as it has been
identified as an important aspect of the environment by Inuit organizations, regulatory agencies, and
other interested parties, and air quality was identified as a potential VEC in the
EIS Guidelines (NIRB, 2015). Emissions from the Project activities have the potential to alter the
existing air quality in the vicinity of the Project.

Air quality was assessed for the Approved Project (Baffinland, 2012; 2013) for the following Criteria
Air Contaminants (CACs) as measureable parameters:

e Total Suspended Particulate (TSP): vehicle emissions and fugitive dust emissions from
construction and operation of roads, rail line, and other infrastructure.

e Sulphur Dioxide (SOz) Concentrations: product of combustion from both stationary and mobile
sources that use diesel fuel.

e NO:2 Concentrations: products of combustion, emitted from both stationary and mobile emission
sources.

e CO Concentrations: carbon monoxide emissions.

e Regional Acid Deposition: SOz and oxides of nitrogen (NOx) form acidifying chemicals in the
atmosphere and are removed by wet and dry deposition processes; the deposition is represented
as sulphur and nitrogen deposition and potential acid input (PAI) loads.

e Particulate Matter <2.5 uym (PMzs): Respirable particulate matter with aerodynamic diameters
less than 2.5 um; PMz:s is a product of fuel combustion and contained in dust generated by vehicle
traffic and by ore processing and handling.

e PMzio: Airborne particulate matter with aerodynamic diameters less than 10 um. Like PM2s, PM1o
is a product of fuel combustion and is contained in dust generated by the Project.

e Fugitive Dust and Metal Concentrations and Deposition: metals contained within fugitive
sources of TSP that arise mainly from the mining, processing, handling, and storage of the iron
ore.

The following air contaminants were identified as key issues but were not utilized as measureable
parameters for the assessment of air quality, since emissions were determined to be negligible, were
addressed as part of a measureable parameter, or were assessed separately:

. Ozone (0Os): photochemical production of Os due to the Project was considered negligible and
therefore not addressed.

e Products of Combustion: various hydrocarbons (volatile organic compounds and polycyclic
aromatic hydrocarbons); impact of these compounds was considered adequately addressed by
using NO:z as a marker for all combustion products.

e Trace Contaminants from Incineration: waste can produce elevated levels of certain trace
contaminants of concern, such as polycyclic aromatic hydrocarbons, dioxins and furans, acids and
trace metals; Baffinland addressed incinerator emissions through best available mitigation
measures, therefore these trace contaminants were not explicitly analyzed.

Local Study Areas (LSAs) were selected to illustrate the spatial distribution of concentrations and
deposition patterns associated with the Project and to represent areas where air quality effects may
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occur. The LSAs allow for an assessment of Project-related effects to air quality at a local, operational
scale. LSAs were established at a distance of 3 km around the edge of each established Project
Development Area (PDA).

Air quality dispersion modelling was conducted to predict ambient concentrations, which are compared
to ambient air quality objectives or criteria. Ambient air quality objectives are typically applied to areas
where there is public access (i.e., beyond the property boundary or fenceline). Due to the remote
location of the Project, there is no well-defined property boundary. As such, CACs were assessed
within the LSAs and in consideration of the PDA. Ambient conditions and CAC predictions are
compared to and assessed against air quality criteria and indicator thresholds (acceptable levels over
a given averaging period, see Table 2.1 and Table 2.2) from several Canadian jurisdictions outside of
the PDA.

Mitigation measures were identified in the Approved Project to reduce CAC concentrations from point
sources and fugitive emission sources at the Mine Site and Steensby Port operations; no mitigation
measures were identified for the rail transport of ore.

Based on dispersion modelling, emissions of PMio, and PMzs and TSP along with TSP deposition
rates were predicted to exceed the respective indicator thresholds at the Mine Site and Steensby Port
under worst-case conditions within the LSA (Baffinland, 2012). For rail operations, emissions and
deposition rates for the same parameters were predicted to be less than the respective indicator
thresholds for these parameters.

Concentrations of gaseous emissions were predicted to exceed indicator thresholds within the Mine
Site and Steensby Port LSAs during Project operation. SOz and CO concentrations were predicted to
exceed background values but be less than indicator thresholds within the Mine Site, South Railway
and Steensby Port LSAs during the operation phase. PAI loadings within the Mine Site and Steensby
Port LSAs during the same Project phases were predicted to exceed background values but be less
than indicator thresholds. Under worst-case conditions, predicted exceedances of indicator thresholds
were within the LSA with the exception of discrete areas just beyond the development
boundary (Baffinland, 2012).

In consideration of the magnitude (concentrations), extent, duration and frequency of
CAC exceedances of indicator thresholds, the effects of the Approved Project to air quality were
predicted to be not significant.

2.2 PROJECT MONITORING

Six (6) Project Certificate conditions relate to the potential impacts of the Project on air quality,
including calculations of total Project emissions from fuel consumption and gaseous monitoring. Air
guality monitoring results are presented in the annual reports to NIRB (Baffinland, 2017; 2018).

Continuous gaseous emissions monitoring equipment was set up in 2014 at Milne Port and the
Mine Site to monitor ambient concentrations of sulphur dioxide (SOz) and nitrogen oxides (NO32).
Continuous ambient air quality monitoring commenced in November 2014 and continued
throughout 2015. Monitoring throughout 2015 concluded that all results were well below the Ambient
Air Quality Standards (AAQS) set out by the Government of Nunavut (2011), resulting in the
discontinuation of the monitoring program in 2016. To ensure compliance with Project Certificate
Condition No. 7 and collect additional data over multiple shipping seasons, the monitoring program
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resumed at Milne Port in March 2017 and at the Mine Site in November 2017, and is currently ongoing.
SOz: levels at Milne Port and the Mine Site have remained consistently low and have not exceeded the
1-hour or 24-hour limits. NO:2 levels at both sites have not exceeded the 1-hour or
24-hour limits (Baffinland, 2018).

An annual dustfall monitoring program was initiated in 2012 and is conducted along Milne Inlet Tote
Road, at the Mine Site and at Milne Port. Dustfall sampling locations were chosen to represent areas
of various expected dustfall deposition rates based on isopleth dispersion models and the direction of
prevailing winds within the Regional Study Area, excluding areas of future infrastructure development.
Baffinland currently operates 33 dustfall monitoring stations, as follows:

e Mine Site - Nine dustfall samplers are located at the Mine Site: three within the Mine Site,
four outside the mine footprint within low to moderate isopleth areas, and two references sites
located at least 14 km from any Project infrastructure, outside of the extent of expected induced
changes in dustfall.

e Milne Port - Six dustfall samplers located at Milne Port: five active sites on the port site footprint
and one reference site to the northeast of the port site and beyond the extent of induced changes
in expected dustfall.

e Tote Road - Sixteen dustfall samplers divided between two transects, a north and south transect.
Eight dustfall samplers are positioned perpendicular to the Tote Road centreline at 30 m, 100 m,
1,000 m, and 5,000 m either side of the road. The prevailing wind direction is variable, often parallel
to the Tote Road as opposed to perpendicular; therefore ‘upwind’ and ‘downwind’ directions from
the road are not identified. Two reference dustfall samplers are located 14 km southwest of the
Tote Road (one at the north site, one at the south site).

The dustfall samplers located at 30 m and 100 m from the Tote Road centreline provide an indication
of the performance of dust suppression efforts. Dustfall concentrations are below or near the threshold
value of 55 g/m?/year at the 100 metre distance (the range is from 46.67 g/m?/year on the transect
north of the road to 60.29 g/m?/year) on the transect south of the road. Dustfall concentrations at
the 1,000, and 5,000 m stations were generally below or near the method detection limit (EDI, 2018).
The results of the monitoring program are contained in the 2017 Mary River Project Terrestrial
Environment Annual Monitoring Report (EDI, 2018).

2.3 ASSESSMENT METHODOLOGY

The Phase 2 Proposal involves the same activities as previously assessed, and will have comparable
increases in CAC concentrations. Nonetheless, air quality dispersion modelling was utilized to
guantitatively predict concentrations of the measurable parameter CACs.

The study area for the air quality effects assessment includes Milne Port, the northern corridor, and
the Mine site (Figure 1.2). The northern corridor comprises the Tote Road and the rail line. Two spatial
boundaries were used for the assessment of effects on air quality: the PDA and the LSA as shown on
Figure 1.2. The primary and secondary facilities to support mining, transportation, ore and waste rock
storage and shipping activities are captured within the PDAs. As there is limited public use within and
adjacent to the PDAs because of the remote location of the Project, it is considered a conservative
boundary. The LSA for the northern corridor is within the 10 km distance identified in the
NPC conformity review.
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In 2014, the North Baffin Regional Land Use Plan was amended to establish the Tote Road as a
transportation corridor. The road is currently a vital transportation link for the Project and, as such,
upgrades to the road have been ongoing. The Tote Road PDA encompasses the centreline to a
distance of 30 m on either side to reflect the area in the Commercial Lease. Similarly, a 40 m distance
on either side of the rail centreline was used for the assessment.

The temporal boundaries define the period within which the Project is expected to result in
environmental or socio-economic effects. The temporal boundaries are shown below:

e Construction and commissioning (Phase 2 component): two year time frame beginning in 2019
and ending in 2021

e Operation and Maintenance: 2018 to 2035

e Closure: three year period, and

e Post Closure: until closure objectives are satisfied

A standard assessment approach was used to determine air quality effects associated with Project
operations-related activities:

e Establish pre-development concentrations of CACs from baseline ambient air quality monitoring

o Determine the activity scenario at each Project site likely to represent worst-case conditions in
terms of CAC concentrations

o |dentify and quantify atmospheric emission sources associated with the selected activity scenarios

o Determine transport and dispersion patterns in the region using local meteorological conditions

¢ Predict ambient concentrations and deposition patterns using dispersion models

e Compare air quality predictions to ambient air quality and deposition thresholds

e Assess the significance of effects by identifying incremental air quality changes

The construction and closure phases associated with the Phase 2 Proposal are similar to that
previously assessed in the FEIS (Volume 5, Section 2), and therefore these Project phases have not
been reassessed.

In order to assess the air emissions associated with the Project, conservative assumptions about the
open pit mining operations, ore storage, ore haulage and transference were made. By making these
assumptions, the assessment is documenting a scenario that includes maximum emissions from the
Project while still allowing for flexibility due to future Project development. The throughputs and details
provided as assumptions in the modelling may not be the final design values, however, they were
chosen so that the emissions calculated will be conservative.

Air quality modelling was completed for the following Phase 2 Proposal activity
scenarios (Appendices A and B; RWDI, 2018a,b):

e Milne Port: An increase in ore shipping to 12 Mtpa and power generation to 22 MW

e Mine Site: An increase in production at the Mine Site to 30 Mtpa

e Northern Transportation Corridor: Construction of the North Railway connecting the Mine Site to
Milne Inlet and rail operations to transport 12 Mtpa

¢ Northern Transportation Corridor: Short-term haulage of 12 Mtpa of ore along the southern portion
of the Tote Road during Phase 2 commissioning and associated material handling activities
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No changes to the proposed South Railway or Steensby Port are part of the Phase 2 Proposal, and
therefore these project components were not included in the scope of activity scenarios.

A CALPUFF model was used to predict the transport, dispersion, chemical transformation, and
deposition from all sources associated with the Project, in three dispersion modelling domains
associated with each of the PDAs. The model was used to predict 1-h, 24-h and annual average
concentration patterns (as applicable) for SOz, NO2, CO, TSP, PM1o and PMzs; and 30-day and annual
average deposition patterns (as applicable) for dust and PAI. The CALPUFF model allows for the use
of a three-dimensional meteorological field over the modelling domain during a given hour, however
near field predictions (e.g., at a 30 m distance) cannot be accurately predicted as the CALMET model
horizontal domain resolution was set at 400 m (RWDI, 2018a).

A CALMET preprocessor was used to generate three-dimensional meteorological fields for
one year (2006) in the Milne Port and Mine Site meteorological domains. Terrain information for the
areas surrounding Milne Port and the Mine Site was obtained from Natural Resources Canada’s
Canadian Digital Elevation as input into CALMET. Modelling was designed to span a representative
year of meteorological conditions, to confirm that reasonably worst-case meteorological conditions
would be covered: 2006 was chosen as the representative meteorological year, as hourly,
three-dimensional meteorological data had already been developed for that year in the Approved
Project.

Baseline ambient air quality monitoring was reviewed to establish existing background levels: ambient
monitoring was conducted in July 2007 in the vicinity of the Mine Site in order to assess the background
air quality where Project activities will occur (FEIS Appendix 5A). The monitoring results near the Mine
Site are considered to be representative of baseline air quality in the area, including near Milne Port.
The monitoring program included SOz, NO2z, TSP, PMio, and dustfall. The contaminants PMzs and
CO were excluded from the program because the levels were expected to be too low to be measurable.

The models incorporate the proposed mitigation measures, such as a certain level of dust suppression,
chutes on the shiploaders, etc. The exception is the locomotive engines; the models assume these
are United States Environmental Protection Agency (US EPA) Tier 3 engines. All locomotives will be
equipped with US EPA Tier 4 diesel engines in accordance with the new Locomotive Emissions
Regulations, which came into force on June 9, 2017 (Transport Canada, 2017), and in compliance of
Commitment #18 in the Final Hearing Report (NIRB, 2012). Therefore, the SO2 and NO2 emissions
from the locomotives are overstated in the air quality models presented in Appendix A.

For air quality, a major effect can only occur if a criteria set out by provincial or federal regulators is
exceeded on a frequent basis at a location where people are expected to be. This is the premise of
the process that sets air quality standards. It is important to note that these criteria are exceeded
frequently in urban areas due to meteorological conditions and, therefore, a single exceedance is not
considered to be a major effect but must be considered in relation to the other effects criteria listed
below.

The ambient air quality standards, objective and guidelines applicable to the Project, are summarized
in Table 1 of Appendix A. The indicator thresholds used in this assessment are those used in the
Approved Project. Thresholds for gaseous emissions CACs and PAI loads are presented in Table 2.1,
and thresholds for particulate matter CACs are presented in Table 2.2.
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Table 2.1 Indicator Thresholds for Gaseous Emissions and Potential Acid Input
Parameter Unit Reference Source | Averaging Period Threshold
1-hour 450
SO2 (ug/m3) 1,2 24-hour 150
Annual 30
1-hour 400
NO: (Hg/m?) 1,2 24-hour 200
Annual 60
1-hour 15,000
Cco (ug/m?®) 2
8-hour 6,000
Acid deposition | (keq H+/halyear) 3 Annual 1
NOTES:

1. NUNAVUT AMBIENT AIR QUALITY STANDARDS (GOVERNMENT OF NUNAVUT, 2011).

2. NORTHWEST TERRITORIES AMBIENT AIR QUALITY STANDARDS (GOVERNMENT OF THE NORTHWEST
TERRITORIES, 2014).

3. ALBERTA ENVIRONMENT, 2008.

Table 2.2 Indicator Thresholds for Particulate Matter
Parameter Unit Reference Source | Averaging Period Threshold
24-hour 120
TSP (ug/m3) 1,2
Annual 60
PM1o (ug/m?3) 4 24-hour 50
PM2s (ug/m?3) 1 24-hour 30
Dust deposition (9/m?/30-d) 3,5,6 30-day 5.3-15.8
Dust deposition (g/m?/year) 7 Annual 55
NOTES:
1. NUNAVUT AMBIENT AIR QUALITY STANDARDS (GOVERNMENT OF NUNAVUT, 2011).
2. BC AMBIENT AIR QUALITY OBJECTIVES (BRITISH COLUMBIA MINISTRY OF ENVIRONMENT, 2016).
3. ALBERTA AMBIENT AIR QUALITY OBJECTIVES AND GUIDELINES (ALBERTA ENVIRONMENT AND PARKS, 2017).
4.  ONTARIO’S AMBIENT AIR QUALITY CRITERIA (ONTARIO MINISTRY OF THE ENVIRONMENT, 2012).
5.  RESIDENTIAL AND RECREATION AREAS - PROVINCE OF ALBERTA.
6. COMMERCIAL AND INDUSTRIAL AREAS - PROVINCE OF ALBERTA.
7. ONTARIO MINISTRY OF THE ENVIRONMENT AND CLIMATE CHANGE (2016) AS REFERENCED IN RWDI (2017B).

Air quality standards are applicable in areas accessible to the general public or areas beyond the
Project’s property line. Typically, air quality effects at or beyond a Project’s property lines are compared
to standards and objectives. For this assessment, the PDAs, which also approximate the current
Commercial Lease boundaries, are used as the property lines for Milne Port and the Mine Site. Air
quality impacts are also evaluated at two Hunter Trapper Organization (HTO) cabins located near
Milne Port and Mine Site, outside the PDAs. The results from within the PDA are intended to inform
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potential mitigation beyond standard industrial health and safety practices, but are not considered in
the evaluation of significance.

2.4 EFFECTS ASSESSMENT

For the purposes of the analysis of effects on air quality, an effect is considered to be a predicted
change in concentration of the indicator compound as a result of the Project activities.

The environmental effects assessment predicts and describes the likely environmental effects,
mitigation measures and residual adverse effects on air quality that could reasonably be expected as
a result of the Project. Potential interactions (effects pathways, or Project components or activities that
contribute emissions to the atmosphere and result in a change in air quality) are identified in Table 2.3.
It is noted that Project-environment interactions may vary between Project phases. Effects of the
Project on the environment may occur either directly or indirectly. A direct interaction occurs when the
VEC is affected by a Project component and/or activity. An indirect interaction occurs when the VEC is
affected by a change in another VEC including VECs selected by other disciplines and documented in
their respective TSDs. Only direct interactions are carried forward through the Air Quality
Environmental Effects assessment: indirect effects on other VECs due to the changes in air quality
are considered in the following TSDs:

e TSD No. 9: Vegetation Baseline and Impact Assessment

e TSD Supporting Document No. 10: Terrestrial Wildlife Baseline and Impact Assessment

e TSD No. 11: Evaluation of Exposure Potential from Ore Dusting Events in Selected VECs:
Humans, Caribou and Blueberry

Interactions of the Phase 2 Proposal with air quality presented in Table 2.3 that have the potential to
have a major interaction with air quality were subject to a detailed assessment using air dispersion
modelling. The Air Quality Model Report presented in Appendix A presents an air quality dispersion
model that evaluates most aspects of the Project (RWDI, 2018a). A subsequent amendment to that
modelling report, presented in Appendix B, addresses short term haulage of 12 Mtpa during
commissioning of the North Railway, the construction laydown area developed for the construction of
the railway at km 57 that will be re-purposed as an ore staging area(ore will be transported by trucks
to this staging area, dumped on a small 12,000 t stockpile, and loaded onto railcars by front end
loaders. This trans-loading facility will remain in operation until the railway terminal at the Mine Site is
fully operational), as well as increased power generation at Milne Port (RWDI, 2018b).

The results of the modelling described in Section 2.4.1 for Milne Port, Section 2.4.2 for the Mine Site,
and Section 2.4.3 for the Northern Transportation Corridor. The results as related to sensitive
receptors are discussed in Section 2.4.4.
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Table 2.3 Phase 2 Proposal Interactions with Air Quality

Project Infrastructure or Activity

Level of
Interaction

Mine Site

Increase mine production rate by 7.8 Mtpa (from 22.2 Mtpa to 30 Mtpa)

Larger North Railway ore stockpiles

N

Relocate crushing and screening to Milne Port

Tote Road

Short-term traffic increase (6 Mtpa of ore and rail construction)

Short-term traffic increase during commissioning (12 Mtpa)

Reduced road traffic once the North Railway is operational

IR

North Railway

Transport construction equipment and supplies

Prepare site area and construct access trail

Quarry, crush, screen, haul and place aggregate

Construct rail embankment, superstructure, bungalows, etc.

Install additional communication towers along corridor

Culvert crossings

Bridges with piers at four large crossings

Transport 12 Mtpa of ore over the railway

Transport of supplies and fuel over the railway

Conduct regular rail inspection and maintenance

RlRIN R R RN NN e

Milne Port

Second ore dock

Additional/larger ore stockpiles and ore handling facilities

Rail lines and maintenance facilities

Additional ancillary port facilities

Load ore on ships at an additional dock

Increased number of ship-to-shore fuel transfers

Increased number of sealift deliveries

Increased number of operating tug and line vessels

NN R[N R R R

Shipping

Increased ore carrier transits and larger vessels

N

Increased fuel tanker transits

15)

Ore carrier transits during ice formation and break-up (July 1 to November

Winter sealift

NOTES:

1.

INTERACTIONS ARE RATED AS FOLLOWS:
1 - MINOR INTERACTION POST-MITIGATION, DISCUSSION ASSESSMENT.
2 - MAJOR INTERACTION SUBJECT TO DETAILED ASSESSMENT.
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2.4.1 Increases in CACs at Milne Port

During the construction phase (approximately three years) airborne emissions will occur during the
building of the second ore dock, and the expansions of ore stock piles and ore handing facilities. Dust
will be generated during the construction of the rail line and maintenance facilities, ore truck haulage
and unloading which will continue until the rail line is operational, and subsequent unloading of rail
cars onto the ore storage pads. There will be increased dust emissions during the loading of the current
ore storage pads, stackers and conveyance of ore to vessels. Emissions from ore transport carriers,
sea lift deliveries, and tug and line vessels will also increase. Point source emissions will occur from
the use of diesel generators, and other combustion sources such as frost fighters and rail idling (these
sources were modelled as non-buoyant area and volume sources, respectively). The secondary ore
crushing and screening operation will be located at Milne Port. The crushing and screening plant will
be located indoors (the current crushing and screening plant at the Mine is outdoors). Some dust will
be emitted during the decommissioning and reclamation phases.

Gaseous Emissions CACs

The maximum predicted levels of SOz, NO2, CO and PAI are below their respective indicator
thresholds everywhere outside the PDA (Figures D-1 to D-8 and D-15 in Appendix A), including at/near
the Hunter Trapper Organization (HTO) cabin. The maximum predicted concentrations are
summarized in Table 2.4

Table 2.4 Maximum Predicted Concentrations of Gaseous Emissions at Milne Port
Averagin Maximum
Parameter Unit _g g Threshold | Concentration Comments
Period
In the LSA
No exceedance above the
1-hour 450 15-30 threshold (even within the PDA).
Maximum SO2 concentrations
SO2 ug/m?3 of 15- 30 pg/m3and 5 - 8 pg/m3
24-hour 150 5-8 occur outside the LSA periodically
during the 1 hr and 24 hr
Annual 30 0.3-15 averaging periods, respectively.
No exceedance above the
threshold within the LSA.
1-hour 400 200-300 Concentrations of 200 - 300 pg/m?3
occur outside the LSA.
No exceedance above the
threshold at any location.
NO m? 24-hour 200 75-100 However, concentrations of
2 Hg 75 - 100 ug/mé occur outside the
LSA.
No exceedance above the
threshold within the LSA.
Annual 60 15-30 However, concentrations of
15 - 30 ug/m?® occur outside the
LSA.
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Averagin Maximum
Parameter Unit .g 9 Threshold Concentration Comments
Period
In the LSA

No exceedance above the

1-hour 15,000 150-400 threshold at any locations.
However, concentrations of
Cco pg/m?3 150 - 400 ug/m3 occur outside the
LSA for the 1-hr averaging period
8-hour 6,000 120-500 and 120 - 500 for the 8-hr

averaging period.

No exceedance above the

Acid Input | keq H+/halyr Annual 1.00 ND 4 threshold within the LSA.

NOTES:
1. ND - NO EMISSIONS PREDICTED TO OCCUR WITHIN THE LSA.

The supplemental Air Quality Model Report (Appendix B; RWDI, 2018a) evaluated whether an
increase in the installed capacity of power generators at Milne Port from the 16.75 MW modelled in
the original model report (Appendix A; RWDI, 2018b) to the planned 22 MW represented a meaningful
change. Four additional 1.35 MW generators added in the vicinity of the existing generators represent
a 32% increase of power generation that would generally translate into a linear increase in emissions
of contaminants (Appendix B). SOz and CO concentrations were previously modelled well below the
selected criteria. Therefore, a 32% increase of SOz and CO emissions from the generators will
translate into an increase in concentrations less than or equal to 32%, which will still be lower than the
selected criteria for those contaminants. For example, the maximum predicted concentrations of SOz
over a 1-hr averaging period within the LSA was 15 — 30 pg/m®: a 32% increase results in a range
of 19.8 - 39.6 ug/m3, well below the indicator threshold of 450 ug/ms.

For NO2, the predicted exceedances were mostly associated with frost fighters and generators
emissions near the accommodation building. Therefore, a 32% increase of NO2 emissions from the
generators will translate into an increase in concentrations less or equal to 32%. This indicates that
the 1-hr maximum concentration range of 200 - 300 pg/m? predicted within and outside the LSA would
increase to 264 - 396 ug/m3, which remains below the indicator threshold of 400 ug/ms3, and the 24-hr
maximum concentration range of 75 - 100 ug/m? predicted within and outside the LSA would increase
to 99 - 132 ug/m3, which remains below the indicator threshold of 200 ug/ma.

The highest predicted impacts from SOz, NOz, and CO are from the combustion emissions from frost
fighters and rail idling, but concentrations are anticipated to vary seasonally, since the emissions from
the frost fighters were modelled as continuous from November to April, and emissions from ships at
anchor, ships at port, and tugboat operations were modelled as continuous from July to October (see
Table 3 in Appendix A).

Particulate Matter CACs

The maximum predicted levels for TSP, PMio, PM2s and dustfall were above the indicator thresholds
for all averaging periods within the LSA (Figures D-9 to D-14 in Appendix A). However, concentrations
are expected to decrease in the LSA below the indicator threshold with distance from the edge of the
PDA and exceedances are expected to occur infrequently at distances of 500 m and 1,000 m away
from the PDA boundary (Appendix C, RWDI 2018d). Importantly, none of the indicator thresholds are
exceeded at the HTO cabin.
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The maximum predicted concentrations are summarized in Table 2.5. The main sources that
contribute to these exceedances are fugitive dust from material handling and road dust from vehicles
on the fine ore road.

Table 2.5 Maximum Particulate Matter Concentrations at Milne Port

Maximum
Averaging Concentration
Period Threshold Within the Comments

LSA

Parameter Unit

Threshold exceedance
contained within the LSA. The
PMio ug/m? 24-hour 50 > 100 frequency of threshold
exceedances at 1 km outside
the PDA is 6 days/year.

Threshold exceedance
contained within the LSA, and
the indicator threshold is
predicted be exceeded only at
the PDA boundary and only at a
frequency of 4 days/year. No
exceedances are predicted

500 m from the PDA.

Threshold exceedance
contained within the LSA. The
number of indicator threshold
exceedances at 1 km from the
PDA within the LSA is 11
daysl/year.

PMzs ug/m? 24-hour 30 >30

24-hour 120 >240

TSP pg/m3

Threshold exceedance
contained within the LSA, and
the indicator threshold is
predicted be exceeded only at
the PDA boundary and only at a
frequency of 1day/year.

Annual 60 >60

Threshold exceedance
contained within the LSA, and
g/m?/30- the 30-day indicator threshold is

d 30-day 5.3t015.8 >15.8 predicted be exceeded only at

the PDA boundary and only at a

Dustfall frequency of 1day/year. The
indicator threshold for the annual
concentration is expected to be
exceeded at a distance of 500 m
outside of the PDA, but only at a
g/m?/a Annual 55 >55 frequency of 1 day/year.

The main source of 24-hour exceedances that occur north of the PDA (i.e., for TSP, PM1o and PMz2s)
is material handling. The conveyor to the transfer point at the ship loader, and the discharge chute on
the Cape size ship, in particular, lie within 50 m of the northern edge of the PDA. Exceedances of
24-hour TSP and PMyo outside the PDA are the most extensive in that area, (Figures D-9 and D-11 in
Appendix A) while the impact of the handling sources is lower on 24-hour PM2s (Figure D-12 in
Appendix A) because the material handled (iron lump and fines) is comprised mostly of larger particle
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matter (PM) size fractions. The exceedances of 24-hour TSP and PMio that are predicted to occur to
the west of the PDA, are due to a combination of fugitive dust from material handling and vehicle road
dust, with vehicle road dust alone predicted to exceed the 24-hr averaging period criteria threshold, a
few hundred meters past the PDA.

2.4.2 Increases in CACs at the Mine Site

Phase 2 construction activities that will contribute to dust emissions includes the construction of the
railway and associated ore handling facilities that will replace the current loading truck ore facilities
and other supporting infrastructure.,

During operations particulate and gaseous emissions will occur during the drilling and blasting of ore,
haulage of waste and ore, the expansions of the ore stockpiles, continued primary crushing, the
transfer of ore via stacking conveyors and loading the rail cars. The process flow diagram for the
12 Mtpa north rail operation at the Mine Site is presented as Figure 2.1 in Technical Supporting
Document 2 Phase 2 Development Proposal: Project Description. Airborne emissions during mining
are identified in the FEIS - Volume 5, Table 5-2.11 Emission Sources and Estimated Annual Emissions
Due to the Mine Site. Minor amount of dust will be generated during the ongoing and final reclamation
activities.

Emission sources at the Mine Site that were assessed in the air quality model (Appendix A) for the
Phase 2 Proposal include the power generating station, waste incinerators, idling locomotives at the
loading stations, mobile engine operations (drills, shovels, loaders, frost fighters, etc.), grading, dozing,
drilling, blasting, excavation, ore material handling (stockpiles, reclaimer, conveyance), and vehicle
road dust.

Gaseous Emission CACs

The maximum predicted concentrations of SOz, NO2, CO and PAI are below their respective indicator
thresholds everywhere outside the PDA (Figures E-1 to E-8, and E-15 in Appendix A). Maximum
predicted increases in gaseous CAC parameters and PAI loads within the LSA are summarized in
Table 2.6.

Table 2.6 Maximum Predicted Concentrations of Gaseous Emissions at the Mine Site
Maximum
. i C trati
Parameter Unit Avera_lgmg Threshold on.cer] ration Comments
Period Within the
LSA
co m? 1-hour 15,000 15-400 No exceedance above the
MO 8-hour 6,000 120-500 threshold within the LSA.
1-hour 400 200-300
No exceedance above the
3 - -
NO: ug/m 24-hour 200 75-100 threshold within the LSA.
Annual 60 15-30
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Maximum
Parameter Unit Avera}glng Threshold Con.cerltratlon Comments
Period Within the
LSA
1-hour 450 ND The SOz plume does not
SOz ug/ms 24-hour 150 ND extend to the LSA for any of
Annual 30 ND the time periods.
. No exceedance above
Acid Input keq H+/ha/a Annual 1 0.17-0.25 threshold within the LSA.
NOTES:

1. ND-NO EMISSIONS PREDICTED TO OCCUR WITHIN THE LSA.

The sources for gaseous emission SO2, NO2, CO and PAI at the Mine Site are from the combustion
emissions from mobile equipment in the ore pit and on haul roads near the ore pit, frost fighters,
generators, and rail idling.

There are no exceedances of the indicator thresholds outside the PDA. None of the gaseous emissions
extend to the HTO cabin on the west side of Camp Lake.

Particulate Matter CACs

The main sources of particulate matter are road dust from vehicles on the haul roads, and fugitive dust
from material handling. The maximum predicted concentrations within or just outside the LSA are
summarized in Table 2.7 and shown on Figures E-9 to E-14 in Appendix A.

Table 2.7 Maximum Particulate Matter Concentrations at the Mine Site
Maximum
Parameter Unit Avera_lglng Threshold Con_ce_ntratlon Comments
Period within the
LSA
Threshold exceedance extends
slightly beyond the LSA (<300m);
PMao ug/ms3 24-hour 50 >100 however, within the LSA the
frequency of exceedance at 1 km
from the PDA is 6 days/year.
Threshold exceedance contained
3 ) within the LSA. There are no
PMzs ug/m 24-hour 30 >30 predicted exceedances at 1 km
from the edge of the PDA.
Threshold exceedance contained
within the LSA. The frequency of
24-hour 120 >240 indicator threshold exceedances
at 1 km from the PDA within the
TSP pHg/m? LSA is 11 daysl/year.
Threshold exceedance contained
within the LSA. There are no
Annual 60 >60 exceedances at the 1 km distance
from the PDA within the LSA.
TECHNICAL SUPPORTING 18 of 40 NB102-181/39-9 Rev 1

DOCUMENT NO. 7 - ATMOSPHERIC

ASSESSMENTS

August 3, 2018




BAFFINLAND IRON MINES CORPORATION Knight PiéSOld

MARY RIVER PROJECT - PHASE 2 PROPOSAL CONSULTING
Maximum
Parameter Unit Avera_lgmg Threshold Con_ceptranon Comments
Period within the
LSA

Dustfall is expected to exceed the
indicator threshold within the LSA,;
however, exceedances are only
expected at the edge of the PDA
at a frequency of 1 day/year and
no exceedances are predicted at
1 km from the PDA within the
LSA. Dust concentrations beyond
Dustfall the LSA are in the range of 1-

2 g/m?/30-d.

g/m?/30-d 30-day 15.8 >15.8

The annual dustfall threshold is
exceeded in into the LSA but the
frequency of occurrence at the
g/m?/a Annual 55 >55 edge of the PDAis only 1
day/year. Dust concentrations
beyond the LSA are in the range
of 5 - 10 g/m?/a.

The material handling sources at the Mine Site stockpiles and vehicle road dust along the haul roads
contribute to dust and particulate emissions. The 24-hour TSP andPMio extend over 2.5 km past the
PDA towards the southwest (Figures E-9 and E-11 of Appendix A). The impact is lower on 24-hour
PMzs (Figure E-12) and the exceedances only extend 300 m outside of the PDA. The exceedances of
24-hour TSP and PMzio that are predicted to occur to the east of the PDA are mainly due to vehicle
road dust along the haul roads leading to the pit. The annual TSP concentrations extend less than
300 m southeast of the PDA boundary and 30-day and annual dustfall are also driven mainly by vehicle
road dust (Figures E-10, E-13 and E-14 of Appendix A). The exceedances of annual TSP and dustfall
are limited to within 200 m of the PDA.

2.4.3 Increase in CACs along the Northern Transportation Corridor

During the construction phase air borne emissions will occur during the development of the rail line,
laydown areas and ongoing improvements along the Tote Road. Dust will be emitted during the
extraction of quarry material by crushing, screening and haulage of rock for rail bed preparation. Ore
haulage will occur during construction as well as to provide access to the railway alignment. The rail
line will be commissioned in sections, which will contribute to additional dust loadings.

During operations, the Milne Tote Road traffic volumes will be limited to personnel transport between
the Mine Site and Milne Port, and for deliveries such as water and fuel. Road usage will subsequently
be reduced from current levels once the North Railway is operational. The operation of the North
Railway will reduce the amount of dust generated along the Northern Corridor. The use of quarry
material will be needed to obtain rock for ballast replacement for railway maintenance. Minor amounts
of dust will be generated during the reclamation and decommissioning phase.

The PDA for the North Rail is a 40 m buffer on either side of the rail centreline, Emission sources that
were modelled for the Northern Transportation Corridor included mobile engine operations round the
quarry, rail bed and roads, vehicle road dust, grading, dozing, drilling and crushing, and blasting in the
quarry.
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Gaseous Emission CACs

Maximum predicted levels of SOz, NO2, CO and PAI were well below their respective indicator
thresholds everywhere in the Northern Transportation Corridor modelling domain. For this reason,
contour plots were not prepared for the gaseous emission CACs (see Appendix A section 5.3).

Particulate Matter CACs

The maximum predicted levels of TSP, PMio, PM2s and dustfall exceed their respective indicator
thresholds along the Northern Transportation Corridor LSA. Concentration and deposition contour
plots for this scenario are provided in Appendix A, as follows:

e Figures F-1 to F-6 present particulate matter and dustfall results for the Tote Road only. These
impacts are mainly from vehicle road dust generated by ore trucks using the Tote Road.

e Figures F-7 to F-12 present particulate matter and dustfall results for sources related to railway
construction. The predicted emissions along the transportation corridor and near the quarry are
mainly from vehicle road dust along the rail bed road, and the predicted levels lie below the
applicable indicator thresholds for all particulate matter species and dustfall, for all applicable
averaging periods. The predicted emissions near the active construction area (i.e., the rail bed)
are mainly from grading and dozing.

e Figures F-13 to F-18 present particulate matter and dustfall results for all sources combined,
including construction-related sources and ore trucks using the Tote Road during commissioning.
Since the predicted emissions for particulate matter and dustfall from the Tote Road are more
predominant than those from the construction sources, the contours for all sources combined are
very similar to those shown for only the Tote Road (i.e., Figures F-1 to F-6). The maximum
predicted concentrations are summarized in Table 2.8. None of the particulate and dustfall
concentrations extend beyond the Northern Corridor LSA.

Plotting the emissions from rail construction separate from ore haulage on the Tote Road allows for a
better understanding of the contributing sources of each particulate matter CAC.

Additional air quality modelling was conducted to assess emissions associated with the Temporary
Transfer Facility and combined road and rail activity along the Northern Transportation Corridor: the
results of this analysis are presented in Appendix B (RWDI, 2018b). The Temporary Transfer Facility
was relocated from its proposed location to a section of the Tote Road previously modelled in
Phase 2 Proposal Environmental Air Quality assessment.

Figure 1 in Appendix B presents the layout and modelled air emission sources. Figures 2 to 7 present
PM and dustfall results for the Tote Road and the Temporary Ore Transfer Facility. Road traffic
emissions were doubled on the southern portion of the Tote Road and removed on the northern portion
of the Tote Road going from the Temporary Ore Transfer Facility to the Milne Port. As expected for
the southern part of the Tote Road, the predicted levels that lie above the applicable indicator threshold
are in general limited to within 500 m to 2 km of the Tote Road or the Temporary Ore Transfer Facility
and within the LSA.

Figures 8 to 13 of Appendix B present PM and dustfall results for the Tote Road and the Temporary
Ore Transfer Facility (as shown on Figures 2 to 7) along with concurrent construction activities. Overall,
emissions are dominated by the combined Tote Road and the Temporary Ore Transfer Facility
operations, and the emissions related to construction activities are relatively less significant.
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Additional dust suppression efforts are planned to address the increase in particulate matter emissions
resulting from mainly increased traffic on the Tote Road, and to a lesser degree construction at quarries
and along the railway alignment (Knight Piésold, 2017). This includes the establishment of an
additional 13 water take locations along the Northern Transportation Corridor.

The increased CAC concentrations predicted for the Northern Transportation Corridor will be
short-term, occurring over the 3-year North Railway construction phase when an increased quantity of
ore will also be hauled by truck to Milne Port. Once the North Railway is operational, CAC emissions
will be substantially reduced, compared to this 3-year period, as well as current early revenue
phase (ERP) operations. Air quality issues related to the operating railway were assessed to be
negligible (FEIS Volume 5, Section 2.6.3.2). The Tote Road will continue to be used to transport
workers and some supplies between Milne Port and the Mine Site, but the traffic levels will be modest
compared to current operations, and the same dust suppression efforts will continue to be applied to
the road.

The maximum predicted concentrations are summarized in Table 2.8.

2.4.4 Increases in CACs at Sensitive Receptors

The HTO cabins located near Milne Port and Mine Site were identified as sensitive receptors, as users
of the cabins could be affected by reduced air quality. The HTO cabin near Milne Port is located
approximately 600 m to the east of the north edge of the PDA. Because of the proximity of the cabin
within the LSA there is some exposure to the lower levels of SOz, NO2, CO, and TSP concentrations
for some of the averaging periods and for the PMio 24-hour averaging period; however, there are no
exceedances of any indicator thresholds. The TSP 24-hour averaging period and PMio 24-hour
averaging period indicator threshold criteria are expected to be exceeded only 26 days/year and
23 dayslyear, respectively, at a distance of 500 m from the PDA. The TSP annual averaging period
indicator threshold criteria is not expected to be exceeded at a distance of 500 m from the PDA.
Concentrations of PMz.s 24-hour averaging, dustfall, and PAI are not predicted to be elevated near the
cabin. Therefore, although some of the CAC emissions are predicted to increase for short periods of
time at the location of the HTO cabin near Milne Port, the emissions are not expected to affect the
users of the cabin.

The HTO cabin near the Mine Site is located approximately 500 m to the south of the PDA along the
Tote Road and approximately 6 km to the northwest of the Mine. No increased concentrations of SOz,
NO2, CO, PAI, and PM2s 24-hour averaging period are predicted to occur at or near the cabin.
Concentrations are predicted to be in the lower modelled ranges for the annual and 24-hour averaging
periods for TSP and the 24 -hour averaging period for PM1o at the cabin. The frequency of indicator
exceedance is predicted to be 26 days/year for the 24-hour TSP and 23 days/year for the 24-hour
PMio concentrations at 500 m from the PDA,; therefore, it is reasonable to expect that concentrations
less than the indicator criteria will occur less frequently. Therefore, although some of the
CAC emissions are predicted to increase for short periods of time at the location of the HTO cabin
near the Mine Site, the emissions are not expected to affect the users of the cabin.

Road watering mitigation will potentially reduce PMio concentrations at the HTO cabin to below
indicator thresholds. Concentrations will be monitored, and additional mitigation measures will be
considered, including moving the cabin, if air quality impacts are noted.
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Table 2.8 Maximum Particulate Matter Concentrations along the Northern
Transportation Corridor

A . Maximum
Parameter Unit ‘{ffﬁg'”g Threshold Concentration Comments
eriod T
within LSA
Threshold exceedance
contained within the LSA. The
PM1o ug/m? 24-hour 50 >100 frequency of indicator

threshold exceedance at
1 km from the PDA within the
LSA is 29 days/year.

Threshold exceedance
contained within the LSA.
Occasional exceedances
PMz.s ug/ms 24-hour 30 >30 centred around quarries. No
exceedances are predicted to
occur 1 km from the edge of
the PDA within the LSA.

Threshold exceedance
contained within the LSA. The
predicted frequency of
24-hour 120 >240 threshold indicator
exceedances at 1 km from
the PDA within the LSA is

6 days/year.

TSP pHg/m3 Threshold exceedance
contained within the LSA. The
predicted frequency of
threshold indicator

Annual 60 >60 exceedances at 500 m from
the PDA within the LSA is

1 dayl/year; no exceedances
are predicted at 1 km from
the PDA.

Threshold exceedance
contained within the LSA.
There are no predicted
exceedances at 1 km from
g/m?/30-d 30-day 15.8 >15.8 the edge of the PDA, and the
indicator criteria are only
expected to be exceeded at
Dustfall the PDA boundary

12 dayslyear.

Threshold exceedance
contained within the LSA.
g/m?/a Annual 55 >55 There are no predicted
exceedances at 1 km from
the PDA boundary.

2.45 Significance of Residual Effects

For the purposes of the analysis of effects on air quality, an effect is considered to be a predicted
change in concentration of the indicator compound as a result of the Project activities, and include any
change in concentration, not just those that exceed an indicator threshold. Residual effects are those
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that remain after the implementation of mitigation measures, and, therefore are the expected
consequences of the Project on the VECs. Residual effects of air quality are assessed outside the
project footprint, represented by the PDA, which corresponds to the areas covered by Baffinland’s
tenure. The significance of the residual effects of the Project on the air quality VEC are assessed in
the LSA that surrounds the PDA.

As for all VECs, the significance of adverse residual effects of the Project on the air quality VEC were
assessed by considering the following five criteria:

e Magnitude: size or degree of the effect

o Geographic Extent: spatial scale of the effect

e Duration: temporal scale of the cause of the effect

e Frequency: rate at which the effect occurs, and

o Degree of Reversibility: ability to return to pre-Project conditions

In addition to an assessment of the significance of a residual effect based on these criteria, the
certainty or likelihood that the effect will occur is also considered. An evaluation of the predicted
residual effects to air quality as a result of the Phase 2 Proposal is summarized in Table 2.9. These
residual effects are likely to occur, and the certainty of the effects assessment is moderate.

Milne Port

e Predicted concentrations of NOz, and CO, and predicted depositions of PAI for all relevant
averaging periods

e Predicted concentrations of TSP, PM1o and PMzs, and predicted dustfall for all relevant averaging
periods

Mine Site

e Predicted concentrations of SOz, NO2, and CO, and predicted depositions of PAI for all relevant
averaging periods

e Predicted concentrations of TSP, PM1o and PMzs, and predicted dustfall for all relevant averaging
periods

Northern Transportation Corridor

e Predicted concentrations of TSP, PM1o and PMzs, and predicted dustfall for all relevant averaging
periods

The residual effects to air quality from the Phase 2 Proposal are predicted to be not significant.

2.5 CLIMATE CHANGE CONSIDERATIONS

Anticipated changes to the climate in the study area are described by Baffinland (2017). These
changes are not expected to interact with the Project’s effects to air quality.

2.6 MITIGATION AND MONITORING PLAN UPDATES

The Air Quality and Noise Abatement Management Plan (Baffinland, 2016a) outlines mitigation
measures for air quality and monitoring parameters. The mitigation measures incorporated into the air
quality dispersion modelling are integral to the Project design, with the exception of dust suppression.
Baffinland plans to increase its dust suppression efforts along the Tote Road and North Railway
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alignment during the construction phase, and additional water take locations have been identified for
this purpose (Knight Piésold, 2017). The Air Quality and Noise Abatement Management Plan will be
updated to incorporate the additional dust suppression efforts.

The air quality monitoring program described in the Air Quality and Noise Abatement Management
Plan (Baffinland, 2016a), along with the dustfall monitoring program described in the Terrestrial
Environment Mitigation and Monitoring Plan (TEMMP; Baffinland, 2016c) will be adequate to monitor
the effects of the Phase 2 Proposal. Each of the monitoring programs will be reviewed to determine if
any minor modifications or additional stations will be required. The updated plan shall be provided to
the NIRB for review and comment at least 60 days prior to commencement of construction activities.
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Table 2.9 Significance of Residual Effects on Air Quality in the LSA
Residual Effect Evaluation Criteria Qualifiers
Significance Probability Cert.ainty
Residual Effect _ _ L of Residual | (| juelihoog | (CONfidence
Magnitude Extent Frequency Duration Reversibility Effect in the
of the Effect
Occurring) Eff_ec_ts
Prediction)
Level Il
Milne Port - Effect will occur Level |
Particulate Level Il Level Il continuously but | Level Il Effect is
matter (TSP, PMuo Measurable with limited Effect will occur . Not Effect will
Exceedance ; reversible after L Moderate
and PMz2s) A changes extend frequency at 1 during S Significant occur
L within LSA . the activity
emissions due to beyond the LSA km from the operations ceases
port operations PDA within the
LSA.
Level Il
Level Il Level | Effect will occur Level Il
Milne Port - Dust Predicted to Measurable continuously but | Level lll -
. e - . Deposition -
Deposition - exceed the changes are with limited Deposition will Not Effect will
o N . . effects are Lo Moderate
Deposition due to indicator confined to the frequency at 1 occur during artiall Significant occur
port operations thresholds LSA in areas km from the operations Eeversi)lgle
within LSA adjacent to PDA PDA within the
LSA.
Milne Port - Level | Above Level Il Level Il CO Level Il CO, Level |
Gaseous emissions | background ' (NO2) Effect is fully .
X Changes (NO2) . . Not Effect will
CO, NOz2 loading values and redicted bevond | Effect will occur Effect will occur reversible after Significant oceur Moderate
due to port below indicator | P y : during the activity 9
. PDA continuously .
operations thresholds operations ceases
Milne Port - Level | Level | Level | Level Il Ié?f\éilt ils full
Gaseous emissions No changes No changes Effect not Effect will occur reversible a)f/ter Not Effect will Moderate
PAI loading due to predicted within | predicted beyond | anticipated to during S Significant occur
4 . . the activity
port operations LSA PDA occur in LSA operations
ceases
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Residual Effect Evaluation Criteria Qualifiers
Significance | Pprobability | Certainty
Residual Effect _ _ - of Residual | (| jyelihoog | (CONfidence
Magnitude Extent Frequency Duration Reversibility Effect in the
of the Effect
Occurring) Eff_ec_ts
Prediction)
Level | Level | Level |
. Above Measurable Level Il .
Milne Port - Level Il . Effect is fully .
. Background changes are . Effect will occur ; Not Effect will
Gaseous emissions ' Effect will occur ; reversible after Lo Moderate
values and confined to small X during . Significant occur
SO2 - L continuously . the activity
below indicator | areas within the operations ceases
thresholds LSA
Level Il
Mine Site - Level Il Effe_ct will oceur Level |
- . Level Il continuously but | Level Il .
Particulate matter Predicted to T . Effect is fully )
Measureable with limited Effect will occur . Not Effect will
(PM 10, PM 2.5, exceed - reversible after L Moderate
. o changes extend frequency at during S Significant occur
TSP) emissions due | indicator km f h . the activity
to mine operations thresholds beyond the LSA 1 km rom the operations ceases
PDA within the
LSA.
Level Il Level II
Mine Site - Dustfall Deposition is Level lll Level Il Level I . Deposition )
" predicted to Measureable . Deposition will Not Effect will
deposition due to Effect will occur . effects are Lo Moderate
) exceed the changes occur : occur during . Significant occur
port operations o continuously : partially
indicator beyond the LSA operations ;
reversible
threshold
Level |
Mine Site - Gaseous | Emissions Level | Level II Level |
emissions, CO, above Measurable Level Il Effect will occur Effect is Not Effect will
NO2, SO2 and PAI background but | changes are durin reversible after Significant oceur Moderate
loading due to mine less than the confined to the o ere?tions the activity 9
operations indicator LSA P ceases
threshold
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Residual Effect Evaluation Criteria Qualifiers
Significance | Pprobability | Certainty
Residual Effect _ _ - of Residual | (| jyelihoog | (CONfidence
Magnitude Extent Frequency Duration Reversibility Effect in the
of the Effect
Occurring) Effects
9 Prediction)
Northern
Transportation Level Il Level Il Level Il Level |
Corridor - Particulate | Emissions are Measurable Level | Effect will persist | Effectis Not Effect will
matter (TSP, PM10 above the changes are Effect will occur | for the duration reversible after Significant oceur Moderate
and 2.5) emissions indicator confined to the continuously of the Project the activity 9
due to tote road use | thresholds LSA phase ceases
and rail construction
Level |
North Most of the
Troa[rtwser(?rtation Level Il Level | Level Il predicted effects | Level I
Sp Deposition is Measurable , will occur during | Deposition .
Corridor - Dustfall Effect will occur | iy tructi Not Effect will
. above the changes are ; € construction effects are Lo Moderate
deposition due to - . during road h . Significant occur
indicator confined to the phase. partially
tote road use and haulage . ;
. . thresholds LSA Level Il during reversible
rail construction :
operations.

NOTES:

1. MAGNITUDE: 1 (LEVEL I) = A CHANGE THAT IS LESS THAN THRESHOLD VALUES; 2 (LEVEL Il) = A CHANGE THAT IS GREATER THAN THRESHOLD VALUES AND

w

OR THAT RESULTS IN A CHANGE THAT IS MEASURABLE BUT ALLOWS RECOVERY IN ONE OR TWO GENERATIONS; 3 (LEVEL Ill) = A CHANGE THAT IS AN
ORDER OF MAGNITUDE GREATER THAN THRESHOLD VALUES; INCLUDES CONSIDERATION OF ENVIRONMENTAL SENSITIVITY (IE THE HTO CABINS) AND OR
REDUCED POPULATION SIZE OR OTHER LONG- LASTING EFFECTS.

EXTENT: 1 (LEVEL I) = CONFINED TO THE LSA; 2 (LEVEL Il) = BEYOND THE LSA.

FREQUENCY: 1 (LEVEL I) = INFREQUENT (RARELY OCCURRING); 2 (LEVEL Il) = FREQUENT (INTERMITTENTLY OCCURRING); 3 (LEVEL Ill) = CONTINUOUS.
DURATION: 1 (LEVEL 1) = SHORT-TERM, (EFFECT LAST FOR YEARS); 2 (LEVEL Il) = MEDIUM-TERM FOR THE LIFE OF THE OPERATION; 3 (LEVEL IIl) =
LONG-TERM (BEYOND THE LIFE OF THE PROJECT) OR PERMANENT.

REVERSIBILITY: 1 (LEVEL I) = FULLY REVERSIBLE AFTER ACTIVITY IS COMPLETE; 2 (LEVEL Il) = PARTIALLY REVERSIBLE AFTER ACTIVITY IS
COMPLETE; 3 (LEVEL Illl) = NON-REVERSIBLE AFTER THE ACTIVITY IS COMPLETE.

THE LEVEL OF SIGNIFICANCE OF AN EFFECT WAS ASSIGNED BY USING THE RESIDUAL EFFECT EVALUATION CRITERIA. OVERALL, ALL AIR QUALITY EFFECTS
ARE CONSIDERED TO BE IMMEDIATELY REVERSIBLE, AND THE SINGLE VC, AIR QUALITY, IS CONSIDERED TO BE OF HIGH VALUE TO LOCAL RESIDENTS. THE
MAGNITUDE EXTENT IS EVALUATED WITHIN OR BEYOND THE LSA, SINCE THE PDA IS THE LOCATION OF THE EMISSIONS SOURCES. THEREFORE, THE
EFFECTS CRITERIA (I.E., MAGNITUDE, GEOGRAPHIC EXTENT, AND FREQUENCY) ARE COMBINED TO IDENTIFY THE LEVEL OF SIGNIFICANCE FOR AIR
QUALITY.
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3 - NOISE AND VIBRATION

3.1 BACKGROUND

The existing noise environment in the Project area was described in the FEIS (Baffinland, 2012) and
FEIS Addendum (Baffinland, 2013). The potential noise effects from the Approved Project were
evaluated for the construction and closure phases qualitatively, and the operation phase was
evaluated quantitatively using noise modelling to predict environmental sound levels. Modelling results
were compared to the Directive 038 Guidelines (Alberta Energy Regulator, 2007). Nunavut does not
have established environmental noise levels, and so the Alberta guidelines have been used to assess
noise effects for similar projects in Nunavut and the Northwest Territories. The assessment
concentrated on comparisons with guideline limits and effects on human receptors, as effects on other
biophysical components such as wildlife, vegetation and human health were addressed separately by
the appropriate disciplines.

During construction of the Approved Project, noise levels at some locations were estimated to be
moderate to loud, with the potential for noise to extend out to 1.5 km from the PDA (Baffinland, 2012;
2013). During Operations the maximum sound levels at 1.5 km from the Mine Site PDA was predicted
to be 45 Leq (1-hour) dBA and the indoor sound level at the Worker Accommodation Building was
predicted to be Balance Noise Criterion (NCB) 29 (Baffinland, 2012; 2013).

Noise modelling was also conducted for the Milne Port PDA (Baffinland, 2013). Construction activities
at Milne Port were deemed to have the potential to generate noise that would be audible out to 1.5 km
from the facility. Noise levels at some locations within the construction area were predicted to be
moderate to loud, which could affect the aesthetic use of the eastern end of the beach by residents of
Pond Inlet or other communities, if or when they seek to use the area for camping during the operation
phase (Baffinland, 2013). The effect was anticipated to be not significant. During operations the
maximum sound levels at 1.5 km from the Milne Port PDA was predicted to be 40 Leq (1-hour),
dBA and the indoor sound level at the worker accommodation building was predicted to be
NCB 42 (Baffinland, 2013). Predicted average hourly sound levels from truck traffic along the
Tote Road was expected to be minor. The significance of residual noise effects (increase in noise
levels) was rated as not significant.

Vibration effects were assessed in the Approved Project. A qualitative vibration assessment was
conducted for the construction or closure phases, in consideration of the intermittent and temporary
nature of the work. The vibration assessment conducted for the operation phase characterized
vibration emissions, established vibration criteria, selected receptors of concern, and predicted
operation phase vibrations using screening level models. The key indicator used in the vibration
assessment was peak vibration levels.

Construction activities at the Mine Site, Milne Port, Steenshy Port, and the North Railway were
gualitatively assessed to have the potential to generate perceptible vibration levels extending outwards
from blasting activities; however, since there no vibration-sensitive environmental receptors were
identified, effects were not anticipated. The duration of effect was rated as short-term, the frequency
of effect was rated as occasional and the effect was rated as reversible.

Maximum predicted vibration levels at the Mine Site during operation were predicted as 2.5 mm/s peak
particle velocity (ppv) at 1.5 km from the PDA and at the Worker Accommodation Building. No major
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sources of vibration were associated with Milne Port or Steensby Port operations. Due to the temporary
and short duration nature of vibration along the Milne Inlet Tote Road truck traffic and South Railway
use, vibration effects were not anticipated.

3.2 PROJECT MONITORING
Five (5) PC conditions relate to the potential impacts of the Project on noise and vibration.

Noise and vibration monitoring is undertaken by Baffinland annually, with the results reported in the
company’s annual reports to NIRB (Baffinland, 2017; 2018). Noise monitoring is undertaken inside the
accommodation buildings at the Mine Site and Milne Port, in accordance with Term and Condition
No. 14 of Project Certificate No. 005 (NIRB, 2014).

Noise and vibration monitoring at the Mine Site and Milne Port accommodations is scheduled annually
by Baffinland Health and Safety staff. Monitoring uses a sound meter with microphone and a vibration
pad with meter set-up in different rooms and wings of accommodation buildings at both sites. The
noise equipment used by Baffinland runs continuously for two 12-hour periods (the vibration equipment
runs for two 10-hour periods) in each room with calibration of the instruments occurring before and
after use as well as between the periods. Monitoring is conducted once per summer and once per
winter season.

In June 2017, one room at the Mine Site and one room at the Port site were tested for noise and
vibration. During this time, noise monitoring was conducted in each room for two 12-hour periods
representing the day and night shifts worked at the sites with vibration monitoring conducted in each
room for 10 hours during the day and night. Due to equipment malfunctions and availability that were
not resolved before the end of 2017, scheduled winter noise and vibration monitoring was unable to
be conducted in 2017.

Based upon the single monitoring event, the average noise level inside the Milne Port accommodation
building in 2017 (Baffinland, 2018) was similar to average noise level recorded in 2015 (41.7 dBA;
Baffinland, 2016b) and below the average noise level recorded in 2016 (50.3 dBA, Baffinland, 2017).
Average noise levels at the Mine Site in 2017 were lower than the two previous years (34.8 and
30.6 dBA in 2015 and 2016, respectively). Vibration levels in both 2015 and 2016 were generally too
low to register on the equipment.

In 2018, Baffinland is implementing additional QA/QC measures to its noise and vibration monitoring
program to ensure testing is completed. This will include conducting five (5) samples at the Mine site
and five (5) samples at Port site, twice per calendar year (summer and winter).

3.3 ASSESSMENT METHODOLOGY

The current assessment utilizes the same approach, modelling methodology and indicator thresholds
as the previous assessments (Baffinland, 2012; 2013).

The predicted Project lifecycle was reviewed to determine the most intensive year of activity for noise
emissions for each Project site. Once the worst-case scenario at each of the Mine Site, Northern
Transportation Corridor and Milne Port were identified, the following steps were undertaken:

¢ |dentify and quantify noise emission sources
e Establish existing sound levels
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e Predict levels from worst-case operations
e Compare the predicted noise modelling results to the guideline limits

Sound levels were modelled using a computerized version of the ISO 9613 international standard
noise model. Potential effects for the Mine Site and Milne Port Construction phase were assessed
gualitatively. Noise exposure forecasts (NEFs) for aircraft noise were predicted using NEFCalc, a
software package developed by Transport Canada (2018).

The previous vibration assessment was not updated for the Phase 2 Proposal since the previous
assessment predicted and subsequent monitoring has confirmed that vibration effects are negligible,
and the Phase 2 Proposal will not introduce any new major sources of vibration (RWDI, 2017a).

3.4 EFFECTS ASSESSMENT

Interactions of the Phase 2 Proposal with noise (i.e., sources of increased sound levels) are presented
in Table 3.1. Those interactions assessed to have a major interaction with noise were subject to a
detailed assessment using noise modelling. A Noise Modelling Report presented in Appendix D
presents noise modelling that evaluates most aspects of the Project (RWDI, 2017a). A subsequent
amendment to that modelling report, presented in Appendix E, addresses the short-term haulage
of 12 Mtpa of ore along the southern portion of the Tote Road to the Temporary Ore Transfer Facility,
as well as increased power generation at Milne Port (RWDI, 2018c). Noise modelling results,
characterization or residual effects, and significance rating of the residual effects are presented in the
sections that follow.

Table 3.1 Phase 2 Proposal Interactions with Sound Levels

Project Infrastructure or Activity Level Qf
Interaction

Mine Site
Increase mine production rate by 7.8 Mtpa (from 22.2 Mtpa to 30 Mtpa) 2
Replace trucking operation ore stockpiles and truck loading facilities/equipment with larger ore 5
stockpiles and rail loading facilities (with secondary crushing relocated to Milne Port)
Tote Road
Short-term traffic increase associated with increased ore haulage to 6 Mtpa and to support rail 5
construction
Short-term traffic increase to Temporary Transfer Station (12 Mtpa) 2
Reduced road traffic once the North Railway is operational 1
North Railway
Transport construction equipment and supplies 1
Prepare site area and construct access trail 1
Quarry, crush, screen, haul and place aggregate 2
Construct rail embankment, superstructure, bungalows, etc. 2
Install additional communication towers along corridor 1
Construct permanent culvert crossings (and temporary culvert crossings at two bridge 1
locations)
Construct bridges with piers at four large crossings (the same crossings with bridges along the 1
Tote Road)
TECHNICAL SUPPORTING 30 of 40 NB102-181/39-9 Rev 1
DOCUMENT NO. 7 - ATMOSPHERIC August 3, 2018

ASSESSMENTS




BAFFINLAND IRON MINES CORPORATION Knight PiéSOId

MARY RIVER PROJECT - PHASE 2 PROPOSAL CONSULTING
Project Infrastructure or Activity Inlzg:/:cl:tci)cf)n
Transport 12 Mtpa of ore over the railway 2
Transport of supplies and fuel over the railway 1
Conduct regular inspection and maintenance of the railway 1
Milne Port

Construct second ore dock (includes pile driving but no blasting or dredging) 1
Construct additional ore stockpiles and material handling facilities 1
Construct railway lines, rail maintenance facilities 1
Construct ancillary port facilities (additional fuel storage, etc.) 1
Load ore on ships at two docks at a higher combined transfer rate 2
Increased number of ship-to-shore fuel transfer by the floating hose method 1
Increased number of sealift vessels unloaded by barge or at freight dock 2
Increased number of tug and line vessels operating at the docks 2
Shipping

Increased ore carrier _transits to and from Milne Port during open water, a portion of which are 1
larger vessels (capesize)

Increased vessel anchoring at assigned anchorages

Increased fuel tanker transits to and from Milne Port during open water 1
Vessel transits to and from Milne Port during the periods of ice formation and ice break-up 1
(July 1-November 15).

Winter sealift 1

NOTES:

1. INTERACTIONS ARE RATED AS FOLLOWS:
1 - MINOR INTERACTION POST-MITIGATION, DISCUSSION ASSESSMENT.
2 - MAJOR INTERACTION SUBJECT TO DETAILED ASSESSMENT.

Based on the above interactions, noise modelling scenarios were established to evaluate noise effects
from the Phase 2 Proposal (Table 3.2). The same LSAs that were used in the air quality effects
assessment were selected to illustrate the spatial distribution of changes in sound levels associated
with the Project. The LSAs allow for an assessment of Project-related effects at a local, operational
scale. LSAs were established at a distance of 3 km around the edge of each established PDA.

Table 3.2 Noise Modelling Scenarios for the Phase 2 Proposal

Scenario Location Year Description of Activities
Operation Phase: Operating at the maximum production rate of

1 Mine Site 2030 30 Mtpa in a year when the waste rock stripping ratio is at its highest
(the maximum equipment is being operated)

2 Milne Port 2024 Operation Phase: Operating at the maximum throughput of 12 Mtpa

3a Northern 2019 Construction Phase: Railway construction in full swing and 6 Mtpa of

Transportation ore is being transported by truck to Milne Port

3b Corridor 2024 | Operation Phase: 12 Mtpa of ore is being transported by rail

4 Aircraft 2026 Operation/South Railway Construction: Maximum number of flights of
1342
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Scenario Location Year Description of Activities

Temporary road haul of 12 Mtpa of ore over southern section of
Northern Transportation Corridor, operation of Temporary Ore
Transfer Facility and northern section of Northern Transportation
Corridor

Temporary Ore
5 Transfer 2021
Facility

The results of the effects assessment are summarized in the following sections for the Construction
and Operation phases.

3.4.1 Increase in Noise Levels during Construction and Closure

An increase in sound levels associated with the construction phase is assessed below.
Decommissioning activities in the closure phase will be similar to that of the construction phase.

34.1.1 Mine Site

Construction activities at the Mine Site will be modest, limited to installation of the ore stockpiles and
loading facilities associated with the North Railway, followed by decommissioning of the trucking
operation ore loading facilities and stockpiles. The noise generated by these activities will be less than
that previously assessed for the original construction phase (RWDI, 2017a).

3411 Milne Port

In addition to current operations at the port, the following construction activities have the potential to
create noise (RWDI, 2017a):

e Preparation of lay down areas or work areas

e Construction of Project facilities: access roads, railway and associated infrastructure from the Mine
Site to Milne Port, secondary crushing and screening facilities, and additional loading dock

¢ Development of existing aggregate sources for rock, sand and gravel

There is the potential for perceptible construction noise to extend out to 1.5 km from the Milne Port
PDA into the LSA, but the duration is rated as short-term, frequency is occasional, and effect is rated
as reversible. Overall, the effect is anticipated to be not significant. Construction noise is exempt from
AER Directive 038, since although noise levels may be high they are considered temporary. The
Directive does recommend that mitigation measures be implemented to reduce noise effects on nearby
residences. The following measures would be applicable for Milne Port (RWDI, 2017a):

e Confirm that all internal combustion engines are fitted with appropriate muffler systems
e Utilize acoustical screening from existing on-site buildings to shield dwellings from construction
equipment noise

3.4.1.2 Northern Transportation Corridor

Sound levels of 40 dBA are predicted to extend into the LSA to a distance of approximately 2.5 km
along the Northern Transportation Corridor during construction when rail bed construction, tote road
operations, and quarry extraction overlap. The following mitigation measures are recommended:

e Confirm that all internal combustion engines are fitted with appropriate muffler systems
e Where possible, take advantage of local topography to screen noise emissions
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Construction activities will be localized, the duration is rated as short-term, frequency is occasional,
and effect is rated as reversible.

Supplemental modelling was completed to evaluate noise levels from a temporary ore haulage and
transfer operation that may occur in 2021 for 1 to 2 years (RWDI, 2018c). The noise model accounts
for short-term road transportation between the Mine Site and the Temporary Ore Transfer Facility, and
rail transportation between the Temporary Ore Transfer Facility and Milne Port. Road traffic levels are
doubled from the previously modelled 6.3 Mtpa to 12 Mtpa, and trains are modelled with a frequency
of 6 per 24-hour period.

For summer operations, the impacts of the transfer site will extend into the LSA, as they are predicted
to be 50 dBA at approximately 1,000 m from the site, and 45 dBA approximately 630 m from the site.
For winter operation, these distances are reduced by approximately 50 m.

Average road noise is predicted to extend into the LSA, with 50 dBA predicted at a distance of 350 m
from the center of the road, and 45 dBA at 305 m from the center of the road, with very little difference
between summer and winter conditions. For rail, 50 dBA impacts are predicted at a distance of 65 m
from track centre, and 45 dBA at 180 m from track centre. Again, little difference is predicted between
summer and winter conditions.

Figures 1 and 2 of Appendix E presents noise contours indicating predicted noise impacts from the
road, rail and Temporary Ore Transfer Facilities, for summer and winter conditions, respectively.

For rail only operation, worst case noise levels are predicted to be less than 30 dBA, 1.5 km from the
PDA of the Northern Transportation Corridor.

3.4.2 Increase in Noise Levels during Operation

34.2.1 Mine Site

Worst case noise levels associated with Mine Site operations and incorporating mitigation features in
the design were predicted to extend into the LSA as follows:

e 171046 dBA, 1.5 km from the PDA
e 33to 35 dBA atthe HTO Cabin

The predicted worst case noise levels exceed the Permissible Sound Level (PSL) of 40 dBA (1-hour
average) in areas beyond the 1.5 kilometre limit; however, the PSL guidelines are intended to be
protective of humans in nearby dwellings. The noise level is below the PSL at the HTO Cabin, the only
off-site receptor meeting the definition of a “dwelling”.

Plots of Leg(1) sound levels for summer and winter operations at the Mine Site are provided on Figure 5
and Figure 6 of Appendix D. These indicate that within the LSA sound levels are generally expected
to be within the 50-55 dBA range in areas adjacent to the PDA, with sound levels of 40-45 dBA
extending slightly past the LSA boundary to the southeast of the Mine Site in summer. These values
are also applicable to winter conditions, except that increased sound levels are not predicted to occur
outside of the LSA.
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3.4.2.2 Milne Port

Worst case noise levels associated with Milne Port operations and incorporating mitigation features in
the design were predicted as:

e 261044 dBA, 1.5 km from the PDA
o <50 dBA during the summer and 48 dBA during winter months at the HTO cabin

The predicted worst case noise levels exceed the PSL of 40 dBA (1-hour average) at the HTO Cabin.
These elevated levels will be noticeable, and have a potential to cause sleep disturbance at the
HTO Cabin in its current location; Baffinland may consider discussing this impact with the Mittimatalik
HTO or community members to determine if this is a material impact to land users, and potential
mitigation measures. These mitigation measures may include re-locating the cabin to an area outside
the area of disturbance.

Plots of Leq(1) sound levels for summer and winter operations at Milne Port are provided on Figure 7
and Figure 8 of Appendix D. These indicate that within the LSA sound levels are generally expected
to be within the 55 - 60 dBA range in areas adjacent to the PDA, up to 55 dBA within 1.5 km of the
PDA, and primarily 40 - 45 dBA within the LSA in both the summer and winter. Sound levels are
expected to be below 40 dBA outside of the LSA.

34.2.1 Aircraft

According to Transport Canada, land exposed to NEF 30 and greater are typically subject to
development restrictions. The primary mitigation of aircraft noise is adherence to the 600 m minimum
flight altitude requirements specified in land use permits (contingent to safety concerns).

3.4.3 Significance of Residual Effects

The modelled noise levels at the sensitive receptors in the LSA (RWDI, 2017a) are summarized in
Table 3.3.

Table 3.3 Modelled Noise Levels at Sensitive Receptors during Operations
Modelling Location Seasonal Sound Level .
Summer | Winter
Mine Site
1.5 km from PDA 20 - 46 Leq (1 hr) dBA 17 - 44 Leq (1 hr) dBA
HTO Cabin 35 Leq (1 hr) dBA 33 Leq (1 hr) dBA
Milne Port
1.5 km from PDA 33-47 Leq (1 hr) dBA 31-45 Leq (1 hr) dBA
HTO Cabin 50 Leq (1 hr) dBA 48 Leq (1 hr) dBA

Residual effects (those that remain following implementation of mitigation measures) are characterized
based on magnitude in relation to indicator thresholds; geographic extent; duration; frequency; and
reversibility of effects. The criteria for each of these categories are the same that were used in
Volume 2, Section 3 of the FEIS. The overall rating of significance then takes into consideration
certainty and probability of occurrence: the residual effects characterization is presented in Table 3.4.
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Table 3.4 Significance of Residual Effects on Noise
Residual Effect Evaluation Criteria Qualifiers
Significance Pr.obe_lbility Cert_ainty
Residual Effect _ _ o of Residual | (Likelihood | (Confidence
Magnitude Extent | Frequency Duration Reversibility Effect of the in the
Effect Effects
Occurring) | Prediction)

Milne Port Level Il
Construction - Predicted to Leve_l : Level Ill L evel | Effect Level |

. . Confined | Frequent is short-term Not : .
Increase in noise exceed . fully I High High

- to the or (construction . significant

levels 1.5 km indicator LSA continuous hase) reversible
outside PDA threshold P
Northern
Transportation
Corridor Level Il Level | Level IIl Level Il
Construction - Predicted to : Effect will Level |

; . Confined | Frequent ; Not . .
Increase in noise exceed persist for fully Lo High High

S to the or : : significant
levels 40 dBA to a indicator LSA continuous the duration reversible
distance of threshold of the Project
approximately
2.5km
Mine Site Level Il Level I Level Il
X ; Extends | Level lll .
Operations - Predicted to Effect will Level |
. . : beyond Frequent ; Not : .
increase in noise exceed the LSA or persist for fully significant High High
levels > 40 dBA PSL | indicator in continuous the duration | reversible 9
beyond 1.5 km threshold of the Project
summer

Milne Port Level Il Level | Level IIl Level Il
Operations - Predicted to X Effect will Level |
) . . Confined | Frequent X Not . .
increase in noise exceed to the or persist for fully sianificant High High
levels > 40 dBA PSL | indicator LSA continuous the duration | reversible 9
at HTO Cabin threshold of the Project
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Residual Effect Evaluation Criteria Qualifiers
Significance Pr.oba.\bility Cert.ainty
Residual Effect _ _ o of Residual | (Likelihood | (Confidence
Magnitude Extent Frequency Duration Reversibility Effect of the in the
Effect Effects
Occurring) | Prediction)
Northern
Transportation Level | Level | Level IIl Level Il
Corridor Operations | Predicted to : Effect will Level |
) . ; Confined | Frequent ; Not . .
- Increase in noise remain below persist for fully Lo High High
- to the or : . significant
levels 1.5 km indicator LSA continuous the duration reversible
outside PDA threshold of the Project
<30 dBA
. . Level | Level Il
Alrcraft O_perapons " | Predicted to Leve_l I Level Ill Effect will Level |
Increase in noise . Confined | Frequent ; Not : .
remain below persist for fully I High High
levels between NEF | .~ . to the or : : significant
indicator . the duration reversible
25 and NEF 30 LSA continuous X
threshold of the Project
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3.5 CLIMATE CHANGE CONSIDERATIONS

Anticipated changes to the climate in the study area are described by Baffinland (2017). These
changes are not expected to interact with the Project’s noise emissions.

3.6 MITIGATION AND MONITORING PLAN UPDATES

The noise monitoring program described in the Air Quality and Noise Abatement Management
Plan (Baffinland, 2016a) will be adequate to monitor the effects of the Phase 2 Proposal.
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