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Executive Summary

Galaxy Lithium Canada Inc. (Galaxy) engaged Golder Associates Ltd. (Golder) to complete Preliminary Engineering
design of tailings, waste rock, overburden and associated surface water management facilities for the James Bay
Lithium Mine Project, Quebec. The following studies and analyses were completed to support the preliminary
engineering design:

m Establishment of design criteria for mine waste and water management facilities.

m Preliminary engineering design of mine waste and water management facilities.

m Site wide water balance considering average, wet and dry climate conditions and conceptual water
management plan.

m  Construction quantities for the mine waste and water management facilities over the life of mine.

The James Bay Lithium Mine Project will produce approximately 31.4 Mt (~18.5 Mm?) of tailings over the 18.5 year
mine life at a production rate of 5,500 tpd. Filtered tailings was selected as the preferred level of dewatering. Filtered
tailings will be co-disposed with waste rock in four Waste Rock Tailings Storage Facilities (WRTSFs). The overall
design objective of the WRTSFs is to provide stable rockfill structures that will store tailings solids during both
operations and long term (post-closure). Mine waste rock from open pit development will be the primary
embankment construction material. The WRTSF embankments will have a 2.3H:1V slope with a maximum height
of 83 m. The WRTSF embankments will be raised continuously during mine operation to provide the necessary
tailings storage during the life of mine. Closure of the WRTSFs will involve placing a vegetated cover over the
tailings and waste rock embankment slopes. Limited geotechnical investigations have been completed to date at
the site. A review of available geotechnical investigation data was carried out to develop the preliminary design.

Runoff from the WRTSFs will be captured by perimeter collection ditches which drain to one of two Water
Management Ponds (WMPs). Water will be transferred from the East Water Management Pond (EWMP) to the
North Water Management Pond (NWMP) where it will be either recycled to the process plant or treated (if a
treatment is required) and discharged to the environment at the final effluent point. Emergency discharge spillways
will be provided from the WMPs. Groundwater from the open pit dewatering will be pumped to the NWMP. The
EWMP will have a storage capacity of 0.18 Mm?3 and the North WMP will have a storage capacity of 1.36 Mm?,
which is required to contain the design flood (“crue de projet”) defined in Directive 019 without spillage to the
environment.

The following activities are recommended to support the design of the WRTSF as it advances to Pre-Feasibility
Study (PFS) and Feasibility Study (FS) level designs:

m Supplemental geotechnical site investigation of the WRTSF, WMP and OPSF areas to characterize the
foundation conditions.

m  Geotechnical investigations to identify potential granular borrow sources.

m In-situ permeability tests of the overburden soils and bedrock beneath the WRTSFs to confirm compliance
with Quebec Directive 19 and water management plan assumptions.

m Develop a groundwater model to evaluate potential impacts of the WRTSFs on the local environment.
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m Tailings laboratory testing to determine the filterability (dewatering) and geotechnical characteristics.

m Additional tailings and waste rock geochemical characterization to determine acid generation potential and
metal leaching in accordance with Quebec Directive 19.

m  Optimization of the proposed WRTSF design and construction staging based on additional geotechnical site
investigation data including consideration of the Global Industry Standard on Tailings Management (GISTM)
on WRTSF design.

m  Further refinement of the site wide water balance.
m  Optimize the locations and designs of the WMPs.

m Hazard assessment to determine the Consequence Classification of the WRTSF slopes and WMP dykes in
accordance with CDA guidelines.

m  Adam breach and inundation study to support the WMP dam classification.

m  Fish sampling in the proposed WRTSF and WMP areas should be conducted to confirm fish
presence/absence in the waterbodies of interest that may be impacted by the proposed development.

m  Advancement of the mine closure plan.

m Confirmation of mine plan and material balance to confirm availability of construction materials for
development of the WRTSFs over the life of mine including pre-production and closure periods.

m  Condemnation drilling for the WRTSF sites to verify the absence of mineralization.

m  Water treatment requirements for effluent discharge from the NWMP.
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1.0 INTRODUCTION

Galaxy Lithium Canada Inc. (Galaxy) engaged Golder Associates Ltd. (Golder) to complete Preliminary Engineering
design of the mine waste and associated surface water management facilities for the proposed James Bay Lithium
Mine Project located approximately 380 km north of the town of Matagami, in the province of Quebec, Canada.
G-Mining Services Inc. (G-Mining) was responsible for mine planning, design of the process plant and mine site
infrastructure.

In 2020, Golder carried out a Value Engineering (VE) exercise, reviewing the previously completed Feasibility Study
conducted by Stantec in 2019 to identify opportunities to refine the engineering of the mine waste and water
management facilities to reduce initial and sustaining capital expenditures for development. Subsequent to the
completion of VE studies, Galaxy revised the project schedule to re-evaluate engineering at the Preliminary
Economic Assessment (PEA) level and incorporate the results of VE studies.

The following studies and analyses were completed during Preliminary Engineering design of the mine waste and
water management facilities to support the PEA:

m  Establishment of design criteria for mine waste and water management facilities
m Preliminary engineering design of mine waste and associated surface water management facilities

m Updated site-wide water balance considering average, wet and dry climate conditions and conceptual water
management plan

m  Construction quantity estimates for the mine waste and water management facilities over the life of mine

Initial and sustaining capital cost estimates over the life of mine (LOM) for the PEA were the responsibility of G-
Mining.

2.0 SITE AND PROJECT INFORMATION

The James Bay Lithium Mine Project is located approximately 10 km south of the Eastmain River, and 100 km east
of James Bay. There are two mine waste streams; waste rock and filtered “dry” tailings. The mine will produce
approximately 31.4 Mt (~18.5 Mm3) of tailings over the 18.5 year mine life at a production rate of 5,500 tonnes per
day (tpd). Filtered tailings was selected by Galaxy as the preferred level of tailings dewatering. Filtered tailings will
be co-disposed with waste rock in four Waste Rock Tailings Storage Facilities (WRTSFs). The overall design
objective of the WRTSFs is to provide stable waste rockfill structures that will store tailings solids during both
operations and long term (post-closure). Peat and organic materials along with mineral soil overburden waste will
be contained in a separate storage area referred to herein as the Overburden and Peat Storage Facility (OPSF).

The project components and activities at the site will include the construction, operation and eventual
decommissioning and closure of the following key elements:

m  Open pit

m  Run-of-Mine (ROM) pad and stockpile

m  Mineral processing infrastructure and site buildings
m  Spodumene concentrate warehouse

m  Truck shop and fuel station
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m  Overburden and Peat Storage Facility (OPSF)
m Four Waste Rock Tailings Storage Facilities (WRTSFs)

m  North Water Management Pond (NWMP), East Water Management Pond (EWMP), Process Plant Raw
Water Pond (RWP) and water collection ditches

m Propane and explosives storage facilities
m  Access roads
m 69KV substation and power transmission lines

m  Other ancillary infrastructure and equipment

Figure 1 illustrates the proposed site plan configuration at the ultimate stage of the life of mine. The mine site will
be accessible from the existing James Bay Road, which runs along the east perimeter of the site. The Run-of-Mine
(ROM) stockpile and spodumene concentrate warehouse will be located adjacent to the process plant. A total of
four WRTSFs will be constructed around the open pit. The WRTSF locations were selected to minimize haul
distance from the open pit. The currently proposed WRTSF locations will have to be confirmed to minimize their
environmental impact during future studies. All runoff water generated by precipitation which falls on areas
impacted by mining activities is considered “contact water”. A surface water drainage network will be built to collect
and convey contact water from the ROM, WRTSFs, OPSF and process plant area to one of two WMPs. The same
strategy will be used to manage the contact water for all disturbed land. After settling of sediment in the North WMP,
excess water will be discharged to the CE2 Creek. Most on-site work and the locations of the various infrastructure
and buildings will comply with the required minimal setback distance of 60 m from the high-water mark of any lake
or watercourse. The exception are the two haul roads required to cross the CE3 Creek, and the East WRTSF, which
overlaps a segment of the intermittent CE4 Creek.

3.0 DESIGN CRITERIA
3.1 WRTSF Design Criteria

WRTSF design criteria are summarized in Appendix A. Measured infiltration rates beneath the West and Northeast
WRTSFs were identified to be lower than 3.3. L/m2/day (WSP, 2020), which will meet the requirements of a low
permeability soil in accordance with Québec Directive 019 (MDDELCC, 2012). The infiltration rate beneath the other
proposed WRTSFs is assumed to be similar for the current PEA.

The key WRTSF operating data are listed below:

m Life of mine is 18.5 years

m Total tonnage of tailings produced is ~31.4 million tonnes (Mt)

m  Nominal mill production rate is 5,500 tonnes per day (tpd) or 2,000,000 tonnes per annum (tpa)
m Deposited dry density of filtered tailings in the WRTSF is 1.7 t/m3

m  Total volume of tailings is ~18.5 million cubic metres (Mm?3)

m  Annual required storage volume of tailings solids is ~1 Mm3
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m Total tonnage of waste rock produced is 129.9 Mt
m  Waste rock dry density is 2.2 t/m?3

m Total volume of waste rock is ~59.0 Mm3

It is anticipated that the tailings will be fairly coarse grained with a maximum particle size of 15 mm and a grain size
distribution of 51.5% gravel sized particles, 44% sand sized particles and 4.5% fines (i.e., silt and clay sized
particles). The waste rock is expected to consist of particles ranging from 30 mm to a maximum of 900 mm in
diameter with a D50 of about 200 mm (average size).

4.0 MINE WASTE STORAGE FACILITY DESIGN

4.1 Design Assumptions

The following additional general assumptions were made for the preliminary WRTSF and OPSF design:

m Limited geotechnical information is available for the site. Based on available investigation information, the

foundation of the WRTSFs has been assumed to be primarily granular till over bedrock. Additional
geotechnical investigation will be required (during future studies) to confirm this assumption.

m  The WRTSF embankment slopes will be constructed primarily with waste rock from open pit development.

m The tailings and waste rock are considered non-PAG, “Low Risk” under Directive 019, but leachable for
various metals species over the short-term only.

m Tailings storage will be distributed amongst all four of the WRSTFs.

m The East WRTSF will extend into the southeast end of the open pit after it is mined out for in-pit disposal of

waste rock only. Low permeable waste overburden sourced from WMP excavation can be used as fill to
construct the WMP perimeter dykes.

m Excess tailings process water, seepage and runoff contact water from the WRTSFs and OPSF will be
collected in perimeter ditches that drain to the WMPs or to the open pit. Collected contact water will be
transferred from the EWMP and open pit to the NWMP by pumping.

m The site water management will be developed in a staged approach. Phase 1 (constructed in Year -1 pre-
production) would be required to manage the run-off associated with mine infrastructure footprint up to the
end of Year 3. The Phase 2 expansion would then manage run-off up to the end of mining (LOM).

m  Water in the NWMP will be reclaimed back to the mill for process use on a year-round basis. Excess water
that is not required by the process plant will be treated (if required) and discharged to the environment from
the NWMP.

4.2 Water Management

4.2.1 Water Balance

A deterministic site wide water balance was developed with a Microsoft Excel spreadsheet to simulate operational
conditions (Appendix B). The monthly accumulation of water in the WMPs, for a range of climate conditions
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(average, 1:25 year dry, 1:25 year wet and projected-climate change average), is the basis for developing the water
management plan for the facility. The water balance model includes the following:

m Flows associated with processing the ore, including loss of water retained in the deposited tailings

m Flows associated with runoff from precipitation

m Flows associated with dewatering of the open pit

m Evapotranspiration from WRTSFs and OPSF

m Evaporation from pond surfaces

m  Seepage from WRTSF and OPSF

m Infiltration losses and other water uses/losses (e.g., dust control)

Run-off from WRTSFs and OPSF will be captured by perimeter collection ditches that drain to either the East or
North WMP or open pit. Water from open pit dewatering will be pumped to the NWMP. The water balance assumes
that the excess water (not required for mineral processing) is treated and discharged to the CE2 Creek from the
NWMP. The water balance has assumed the following:

m Effluent can be discharged to the environment all year long.

m An average effluent discharge capacity (i.e., water treatment capacity) of about 150,000 m3*/month assuming
that effluent discharge is not allowed during winter months (i.e., December to April).

m Spring freshet is fixed in May (month when average temperature is positive).

m Freeboard of 1.0 m between Directive 019 flood level and WMP dam crest.

m 2.0 mof ice thickness.

m  Minimum water reserve for Mill Supply in case of a late spring freshet equal to 52 days of water demand.

The results from the water balance model determined that the NWMP can provide all the mill's make-up water
requirements. The annual water balance is positive even under the 1:25 year dry scenario, and the process plant
demand could be supplied by the site runoff and pit dewatering flows. Effluent is expected to be discharged to the
environment even under 1:25 year dry scenario.

4.2.2 Water Management Ponds

The two WMPs will collect seepage and runoff from WRTSFs as well as from the OPSF. Figure 2 illustrates WMP
construction required to support for the first 3 years of operation (Phase 1). Construction of the EWMP is required
during pre-production. Figure 1 illustrates the ultimate expansion of the NWMP that is required after Year 3 (Phase
2). During the mine’s operational phase, water will be pumped from the NWMP via a reclaim pump system for the
operation of the processing plant. The water balance assumes that water will be recycled from the NWMP to the
mill at an assumed rate of 13,870 m3/month. Under mean annual precipitation conditions, annual inflows to the
WMPs exceed the annual process plant water requirements. Excess water will be pumped from the NWMP, treated
with a Water Treatment Plant if required, and discharged to the environment.

Under normal conditions, the WMPs are sized to collect and contain runoff and contact water. The NWMP, with a
maximum storage capacity of 1.36 Mm?, has been sized to contain the design flood (“crue de projet”) defined in
Directive 019 without spillage to the environment and meet process water requirements year-round. The EWMP
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will have a maximum storage capacity of 0.18 Mm?3 sufficient to contain the design flood. Both WMPs will have an
emergency spillway to prevent embankment overtopping under extreme climate conditions. The emergency
spillways shall be designed to pass the Probable Maximum Flood (PMF).

4.2.2.1 Water Management Pond (WMP) Dyke Design

The WMPs will be constructed in cut, with perimeter dykes constructed of low permeable fill material sourced from
cutting excavation. The perimeter dykes will be constructed primarily of clayey material sourced from the waste
overburden from open pit stripping and/or WMP excavation. The internal slopes of the WMPs will be protected with
erosion protection. A crest width of 6 m has been assumed for the WMP dykes to allow for vehicle and equipment
movement. The slopes for the WMP dykes will be 3H:1V upstream and downstream for stability. The upstream
slope will have a 0.3 m thick layer of rip-rap underlain by non-woven geotextile. The downstream slope will be
vegetated with a thin layer of topsoil to reduce erosion. A typical cross-section of the WMP dykes is shown in
Figure 4.

423 Perimeter Water Collection Ditches

Water collection ditches will be constructed along the toe of the WRTSFs and OPSF areas. The perimeter water
collection ditches will collect run-off and seepage contact water from the WRTSFs and OPSF. The ditches will direct
flow to the WMPs or the open pit, where water will be pumped to the NWMP. Figure 2 and Figure 1 illustrate the
proposed perimeter collection ditching alignments in plan over the first 3 years of operation (Phase 1) and remaining
years of operation (Phase 2), respectively. The typical cross-section for the perimeter collection ditches considered
for material construction quantities at this stage of the project is trapezoidal with a minimum base width of 1.0 m,
minimum depth of 1.5 m, 2.3H:1V side slopes and 0.3 m thick erosion protection over non-woven geotextile.
Figure 4 illustrates the typical perimeter collection ditch in cross-section. The design of perimeter water collection
ditches will be refined during future phases of the project’'s development.

4.3 Waste Rock Tailings Storage Facility Development

Tailings and the waste rock will be co-disposed of within the WRTSF areas, with filtered tailings placed and
compacted into cells contained within a waste rock embankment. The combined waste rock and filtered tailings
storage will be divided into four (4) distinct management areas designated as the “West”, “Northeast”, “Southwest”
and “East” WRTSFs as indicated on Figure 1. Progressive development (staged construction) of the mine waste
and water management facilities has been considered in the preliminary design. Table 1 presents the cumulative
production volumes of waste rock and tailings over the life of the project, using dry density parameters outlined in
Section 3.1. Table 1 also designates which WRTSF will receive tailings during each year of mine operation and
the WMP that will collect contact water. Figure 2 illustrates the WRTSF and WMP development over the first 3
years of operation (Phase 1). Figure 1 illustrates the ultimate WRTSF development at the end of the LOM.
Construction of the fully expanded NWMP (as shown in Figure 1) will be required after the end of Year 3 to
accommodate increased runoff from the larger WRTSF and OPSF catchment areas.
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Table 1: Waste Rock and Tailings Volumes by Year

Waste Rock  Tailings Active WRTSF WMP Receiving Runoff

from Active WRTSF

Completed WMP
Construction

Volume (m3) Volume (m3) Receiving Tailings

-1 835,313 0 ; ] EWN(IEthsi '}'\)’VMP
1 2,284,233 1,000,000 East EWMP -
2 2,748,020 1,000,000 East EWMP -
3 2,339,979 1,000,000 East EWMP -
4 2,402,750 1,000,000 East EWMP North NWMP (Phase 2)
5 2,720,712 1,000,000 West NWMP (Phase 1) -
6 2,401,705 1,000,000 West NWMP (Phase 1) -
7 2,433,218 1,000,000 West NWMP (Phase 1) -
8 3,545,455 1,000,000 West NWMP (Phase 1) -
9 3,838,761 1,000,000 West NWMP (Phase 1) -
10 4,103,404 1,000,000 West NWMP (Phase 1) -
11 4,023,522 1,000,000 Southwest (JB1) Open Pit -
12 4,276,935 1,000,000 Southwest (JB1) Open Pit -
13 4,193,224 1,000,000 Southwest (JB1) Open Pit -
14 4,122,835 1,000,000 Northeast NWMP (Phase 2) -
15 3,069,970 1,000,000 Northeast NWMP (Phase 2) -
16 3,165,301 1,000,000 Northeast NWMP (Phase 2) -
17 2,727,273 1,000,000 Northeast NWMP (Phase 2) -
18 3,223,644 1,000,000 Northeast NWMP (Phase 2) -
19 591,191 450,860 Northeast NWMP (Phase 2) -
Total | 59,047,447 | 18,450,860 - - -

The following is a summary of development and operation of the WRTSFs and WMPs:

Pre-Production (Year -1): Under the proposed development plan, the EWMP and Phase 1 of the NWMP will need
to be constructed in the pre-production period (i.e., Year -1). All waste rock mined during the pre-production period
will be used to construct the base drainage layer and perimeter containment berms for the East WRTSFs.
Overburden from pit stripping and site development will be placed in the OPSF with runoff being collected in the
NWMP (Phase 1).

Start-up (Years 1through 4): In Years 1 through 4 of mine operation, waste rock placement will occur at both the
East WRTSF and West WRTSF. Tailings will be placed within waste rock cells at the East WRTSF only during the
first 4 years of mine operation. During this period, waste rock placement at the West WRTSF will be used to
construct the base drainage layer and perimeter containment berms. Contact water from the East WRTSF
(containing both waste rock and tailings) will be collected in the EWMP where it will be pumped to the NWMP.
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Runoff from the OPSF and West WRTSF (containing waste rock only) will be collected in Phase 1 of the NWMP
during this initial operating period.

Years 5 through 10: During Years 5 through 10 of mine operation, tailings will be placed within waste rock cells
at the West WRTSF. During this period, waste rock placement will continue in the West WRTSF (during placement
of filtered tailings) and begin in the Northeast WRTSF (to construct the base drainage layer). There may be some
final waste rock placement in the East WRTSF to cover any exposed tailings and achieve the required external
waste rock embankment slopes. Phase 2 of the NWMP will need to be constructed prior to Year 5 to collect runoff
from both the OPSF, West WRTSF (containing both waste rock and tailings) and North WRTSF (containing waste
rock only) during this period. The EWMP will continue to collect contact water from the East WRTSF.

Years 11 through 13: During Years 11 through 13 of mine operation, tailings will be placed within waste rock cells
at the Southwest (JB1) WRTSF. During this period, waste rock placement will continue in the West WRTSF (to
cover any exposed tailings and achieve the required external waste rock embankment slopes) and Northeast
WRTSF (to construct the base drainage layer and perimeter containment berms prior to tailings deposition). Runoff
from the Southwest (JB1) WRTSF will drain to the open pit where it will be pumped to the NWMP. The NWMP
(Phase 2) will continue to collect runoff from the West WRTSF and Northeast WRTSF. The EWMP will continue to
collect contact water from the East WRTSF.

Years 14 through 18.5: During the final years of mine operation, tailings will be placed within waste rock cells at
the Northeast WRTSF. Waste rock placement during this period will be primarily in the mined out open pit (i.e.,
East WRTSF extension). There will also be some waste rock placement in the WRTSFs to cover any exposed
tailings and achieve the required external waste rock embankment slopes. Runoff from the OPSF, West WRTSF
and Northeast WRTSF will drain to the NWMP (Phase 2). The EWMP will continue to collect contact water from
the East WRTSF. Runoff from the Southwest (JB1) WRTSF will continue to drain to the open pit and be pumped to
the NWMP.

After the planned footprint of each WRTSF has been developed to the full extent (i.e., completion of the base waste
rock drainage layer) and initial perimeter containment berm, waste rock will then be used to construct internal
tailings disposal cells in successive lifts across the entire WRTSF plateau surface to the maximum design
elevations. WRTSF development and raising will have to be carried out carefully to prevent localized failure of any
underlying clayey soil foundation, if present. Stability analyses indicate that a 2.3H:1V overall slope will provide
stable external WRTSF slopes (Section 4.5). The benching design and inter-bench slopes for progressive
development of the WRTSFs should be optimized during the next phase of study, following completion of additional
site characterization work (e.g., field and laboratory investigations). The ultimate WRTSF development plan is
illustrated on Figure 1.

4.4 Waste Rock Tailings Storage Facility (WRTSF) Design

The overall design objective of the WRTSFs is to protect the regional groundwater and surface water resources
during both operations and long term (post-closure), and to achieve effective reclamation upon mine closure.

Co-disposal of filtered tailings and waste rock offers the following advantages:

Free draining waste rock embankment that does not impound water
Waste rock embankment zones that improve the physical slope stability of the WRTSF

Accelerated consolidation and improved shear strength of tailings
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m  Reduced risk of embankment failure and loss of tailings containment

m Reduced potential for metal leaching from the waste rock (if tailings and waste rock are mixed)
m Reduced total footprint area for mine waste disposal facilities

m Reduced freeze-drying, dusting and erosion of tailings (due to encapsulation in waste rock)

m Improved opportunities for progressive closure

The WRTSFs are located within the project site limits positioned around the open pit to reduce waste rock haul
distance. The WRTSFs occupy a combined footprint of approximately 172.5 ha. Table 2 summarizes the proposed
geometry of the WRTSFs.

Table 2: WRTSF Geometry

Ultimate Footprint Ultimate Crest Maximum Final Slope Overall

Area (ha) Elevation (masl) Height (m) Grade (X H:1V)
West 29.0 260 53 23
Northeast 54.4 290 83 23
Southwest (JB1) 31.0 270 62 23
East 58.1 280 68 23

Preliminary design of the four WRTSFs considered applicable regulations and current government
recommendations, including Directive 019 sur I'lndustrie Miniére (MDDEFP, 2012) and the Guidelines for preparing
mine closure plans in Québec (MERN, 2017). One of the criteria is that mine waste management facilities must be
located 60 m from the high water mark of natural water courses and water bodies. The exception is the East
WRTSF, which overlaps a segment of an intermittent creek that drains from Kapisikama Lake. However, it is
understood that Kapisikama Lake will become dry during operation of the open pit (i.e., so this creek will already be
impacted by pit development). The suitability of proposed mine infrastructure locations and compliance with
applicable environmental requirements (e.g., 60 m distance from high-water mark) will need to be confirmed during
future studies.

The WRTSF preliminary design assumes that the foundation soil has sufficiently low permeability to meet the
maximum infiltration requirements of Québec Directive 019 without the need for a geomembrane liner. Measured
infiltration rates beneath the West and North WRTSFs were identified to be lower than 3.3. L/m?/day (WSP, 2020),
indicating that a geomembrane liner will not be required. Additional site investigations are being carried out to further
evaluate this assumption, including investigations at the Southwest and East WRTSFs.

The WRTSF embankment slopes will be constructed using mine waste rock materials. The WRTSFs will receive
waste rock trucked from the open pit and filtered tailings trucked from the process plant. A typical cross-section of
the WRTSFs is shown on Figure 4. The embankment design concept consists primarily of pit run rockfill to create
tailings cells that will retain the filtered tailings solids. The WRTSF external embankment slopes will be 2.3H:1V
overall for stability with 8.75 m wide benches every 5 m vertical. Peat will be excavated from a 25 m wide strip
along the perimeter of the WRTSFs to improve slope stability. There will be a minimum 3 m thick layer of waste
rock placed across the bottom of the WRTSF areas to provide drainage to the perimeter water collection ditching.

S GOLDER 13
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Tailings containment cells should be a maximum of 5 m deep and 50 m wide at the base with 10 m wide internal
waste rock separator berms that will provide haul truck access to the tailings cells. It is envisioned that the tailings
placement in each cell will be carried out by dozers spreading in thin lifts followed by compaction with smooth drum
vibratory compaction. Each tailings containment cell should be covered with a 5 m thick lift of waste rock to ensure
the WRTSF maintains an overall free-draining property and global slope stability. For the purposes of the preliminary
engineering, it is assumed that the tailings leaving the process plant will be filtered to a 75% solids content (by
mass). For the tailings to achieve long term strength parameters and not be susceptible to liquefaction, it is critical
that the tailings be sufficiently filtered to permit adequate compaction during placement in the WRTSFs.

4.5 Overburden Peat Storage Facility (OPSF) Design

The overall design objective of the OPSF is to safely store overburden and peat excavated from open pit
development while protecting surface water from sediment and allowing for reclamation upon mine closure.

Site preparation work, pre-stripping for the open pit, and excavation of the WMP’s will generate overburden soil
materials to be managed and stockpiled. All overburden will be stored in the OPSF located immediately North of
the West WRTSF.

Organic soils (primarily peat) and non-organic mineral soil waste are to be stored separately in distinct zones within
the OPSF to achieve stable slopes and to support potential reuse at closure. The OPSF will be located immediately
upstream of the North WMP, with the overall surface drainage directed to the latter.

For preliminary engineering, Golder carried out an update to the waste material soil balance over the life of mine
and it is estimated that the OPSF will need to store a total of approximately 2.9 Mm? of waste (5.8 Mt at 2.0 t/m?3).
Based on the footprint area, the OPSF will reach a final elevation at 220.0 masl or a maximum height of 16 m with
a total capacity of approximately 1.4 million m?3 at Phase 1 (End of Year 3) and 3.4 million m3 at Phase 2 (LOM).
The total storage capacity accounts for an assumed credit of 750,000 m?® of waste material that is utilized for
progressive reclamation of the WRTSFs instead of being stored at the OPSF.

Typical cross-sections of the OPSF slopes are shown on Figure 5.The OPSF will have a 16 m wide perimeter waste
rock haul road toe berm. Peat will be excavated from a 15 m wide strip around the perimeter of the OPSF. A
perimeter haul road will be constructed at the toe of the OPSF for access prior to waste deposition. The haul road
will also act as a toe berm for slope stability purposes. The haul road / toe berm is proposed to be constructed of
waste rock with dimensions of 16 m width and 4 m height. The slope of the OPSF has been designed at 5H:1V.
The slope will be protected with a layer of waste rock erosion protection material. The OPSF will be zoned with fine
grained clay / silt waste material being stored internally and granular waste peripherally. The finer clay / silt waste
is to be stored a minimum 15 m offset from the slope crest to maintain stability. The peat waste will be stored in its
own designated area, separate from the mineral soil overburden waste (clay / silt and granular material).

4.6 Subsurface Conditions and Slope Stability

Two-dimensional limit equilibrium slope stability analyses were performed using the commercially available program
SLOPE/W 2019 R2, developed by GEOSLOPE International Ltd., employing the Morgenstern Price method of
analysis. Slope stability was analysed for a representative critical section of the ultimate WRTSF slopes, OPSF
slopes and WMP dykes. Slope stability analysis results and geotechnical parameters used in the analyses are
summarized in Figures C-1 to C-10 and Table C-1 in Appendix C. The  foundation stratigraphy  for  the
representative design sections modelled in the slope stability analyses were developed based on findings from
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geotechnical investigations undertaken at the site by WSP Inc. in 2018, Stantec in 2019 (Stantec, 2019)" and SNC
Lavalin (SNC) in 2020 (SNC, 2020)2. The 2018 investigation included fifty-three boreholes. The 2019 investigation
by Stantec advanced a total of four boreholes and eight Cone Penetration Tests (CPTs). The 2020 investigation by
SNC advanced a total of 4 boreholes and 31 test pits. The existing site investigation locations are shown on
Figure 3.

The general stratigraphy of the site consists of, in descending stratigraphic order: peat/organic solil, clay, granular
till, and bedrock. The organic soil/peat layer consists of fibrous peat to silty peat and is typically greater in thickness
in areas that are relative topographic lows. The clay and silt layer has liquid limit ranging from 28% to 61% and
plasticity index ranging from 7% to 35% (Stantec, 2019 and SNC, 2020). In-situ vane shear testing conducted on
the clay layer measured undrained shear strength values ranging from approximately 31 kPa to 128 kPa indicating
a firm to very stiff consistency (Stantec, 2019). The clay was only encountered in the northwestern area of the site,
in the foundations of the proposed NWMP and OPSF. The native granular till is typically composed of silty sand to
sandy silt with some gravel and contains boulders and cobbles. The bedrock typically ranges from fair to excellent
quality.

The stratigraphic layers for the analyses have been simplified for the purposes of the preliminary engineering
assessment. The existing ground surface and foundation layers are assumed to be horizontal. Table C-1
summarizes the simplified soil stratigraphic foundation layers overlying bedrock used for each model. The
piezometric groundwater level used in the analyses was assumed to be at the existing ground surface. For the
OPSF slope stability (i.e., peat, clay foundation and waste clay overburden fill), total stress parameters were
employed in the analyses of the undrained conditions. The undrained shear strengths for the foundation units were
represented using the Stress History and Normalized Soil Engineering Properties (SHANSEP) model with an
undrained shear strength ratio (Su/c'v). Construction induced excess porewater pressure generation and
dissipation within the clay foundation was modelled using a b-bar coefficient. For long-term conditions, effective
stress shear strength parameters were employed for the cohesive soil and peat. The OPSF will require a 16 m wide
rockfill toe berm for stability purposes (as illustrated in Figure 5). The NWMP undrained clay foundation was
modelled with an undrained strength (Su) for the end of construction loading condition. Non-cohesive soil including
waste rock and native granular till was modelled using effective stress parameters (i.e., the Mohr-Coulomb failure
criteria).

Based on available geotechnical investigations, this analysis assumed that no continuous layers of clay are present
in the foundation material at the EWMP or WRTSFs. Some lenses of silt and clay material were observed within
the footprint of the Northeast WRTSF during the 2020 investigation. For the preliminary engineering level stability
analysis, the clay and silt lenses were not included in the simplified model. Consideration for the lenses should be
taken during the next design stage following completion of additional site investigations.

Based on review of available geotechnical investigation data the surface organic layer for the WRTSF locations
ranges in thickness from 0 to 2.6 m, with an average thickness of 0.7 m. The glacial till layer for the WRTSF locations
ranges in thickness from 0.8 to 16.7 m, with an average thickness of 3.9 m. The preliminary slope stability analyses
assumed a 5 m, 4 m, and 3 m thick layer of glacial till over bedrock for the West, Northeast and East WRTSF,

' Stantec (2019). “Geotechnical Investigation Report, Waste Rock and Tailings Storage Facility (WRTSF), James
Bay Lithium Project”. Project No. 121622255. August 9, 2019.

2 SNC Lavalin (2020). “James Bay Lithium Mine Project Detailed Geotechnical Investigation - Phase 2”. Report
No. 673356-EG-L01-00. October 21, 2020
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respectively. The preliminary slope stability analyses assumed a 1 m thick layer of surficial organics / peat for the
West and Northeast. The East WRTSF slope stability analysis assumed a 0.5 m thick surficial layer of organics. No
geotechnical soil investigations have been carried out in the Southwest WRTSF area therefore it was assumed to
have similar foundation conditions as the West WRTSF (to be confirmed during future investigations). Additional
geotechnical investigation of foundation conditions at the proposed Southwest and East WRTSFs and East WMP
is recommended for the next stage of study to validate the preliminary stability analyses. The stability analysis
assumes that the WRTSF’s will be constructed on peat foundations material except for stripping of peat over a 25
m width along the toe. The undrained shear strength for the peat was represented using the SHANSEP model. For
the WRTSF, construction induced excess porewater pressure generation and dissipation within the peat was
modelled using a b-bar coefficient of 0.1 for the long-term condition and 0.4 for the shot-term end of construction
condition.

Pseudo-static slope stability analyses of the WRTSF, OPSF and WMP dykes were carried out using the 1/2,475
return earthquake with a PGA = 0.038g corresponding to a “high” consequence classification in the event of slope
failure (CDA, 2019)2% and a horizontal seismic coefficient equal to %2 the PGA (Hynes-Griffin, 1984)4. Preliminary
slope stability analyses indicate that the minimum target factors of safety (FoS) can be met (i.e., 1.3, 1.5 and 1.0
for end of construction, long-term and pseudo-static conditions respectively).

4.7 Conceptual WRTSF Closure

The major closure and reclamation activities planned for the WRTSF are expected to occur during the first two
years of closure. The WRTSFs will be designed for long-term stability. Thus, no additional re-grading of the side
slopes will be required at closure. A vegetation cover will be placed over the WRTSF crest surface and slope
benches at closure. Placement of topsoil and revegetation of the lower WRTSF benches may occur as progressive
reclamation closure during operations. The proposed closure vegetative cover is a 0.5 m thickness of overburden
soil that will be hydroseeded. The WRTSF closure cover design will be finalized during detailed design and field
trials during mine operation.

Initially after closure, runoff from the WRTSFs will continue to be collected in the WMPs. Water will continue to be
treated before discharge, if required, until water quality monitoring demonstrates that water collected in the pond is
acceptable for direct release to the environment. At that time, the WMP dykes will be breached and regrading will
be carried out to restore natural drainage and encourage natural revegetation.

5.0 CONSTRUCTION MATERIAL QUANTITY ESTIMATES

Construction material quantities were estimated by Golder for the development of the WRTSFs and related water
management infrastructure over the life of mine (Appendix D). G-Mining was responsible for estimating unit rate
costs (for consistency throughout the PEA) and compiling the PEA cost estimate (both initial and sustaining CAPEX
and OPEX).

Golder did not design or estimate quantities/costs for the following items (i.e., designed and costed by others):

3 Canadian Dam Association (CDA, 2019) “Technical Bulletin: Application of Dam Safety Guidelines to Mining
Dams”, update of the original 2014 version.

4 Hynes-Griffin ME, Franklin AG. (1984) “Rationalizing the seismic coefficient method.” U.S. Army Corps of
Engineers Waterways Experiment Station, Vicksburg, Mississippi, 1984, Miscellaneous Paper GL-84-13, 21 pp.

O GOLDER 16



March 22, 2021 19135464-11000

6.0

Tailings dewatering/filtration systems at the process plant

Water reclaim pipelines and pumping system from the WMP to the process plant
Water management transfer pipelines/pumps

Effluent water treatment

Access and haul roads

Engineering, Procurement and Construction Management (EPCM)

Post-closure monitoring, maintenance and water treatment

PATH FORWARD

The following activities are recommended to support the design of mine waste and water management facilities as
the project advances to Pre-Feasibility Study (PFS) and Feasibility Study (FS) level:

Supplemental geotechnical site investigation of the WRTSF, WMP and OPSF areas to characterize the
foundation conditions.

Geotechnical investigations to identify potential granular borrow sources.

In-situ permeability tests of the overburden soils and bedrock beneath the WRTSFs to confirm compliance
with Quebec Directive 19 and water management plan assumptions.

Develop a groundwater model to evaluate potential impacts of the WRTSFs on the local environment.
Tailings laboratory testing to determine the filterability (dewatering) and geotechnical characteristics.

Additional tailings and waste rock geochemical characterization to determine acid generation potential and
metal leaching in accordance with Quebec Directive 19.

Optimization and further evaluation of the proposed WRTSFs and construction staging based on the findings
of the geotechnical site investigations.

Further refinement of the site wide water balance.
Optimize the locations and designs of the WMPs.

Hazard assessment to determine the Consequence Classification of the WRTSF slopes and WMP dykes in
accordance with CDA guidelines.

A dam breach and inundation study to support the WMP dam classification.

Fish sampling in the proposed WRTSF and WMP areas should be conducted to confirm fish
presence/absence in the waterbodies of interest that may be impacted by the proposed development.

Advancement of the mine closure plan.

Confirmation of mine plan and material balance to confirm availability of construction materials for
development of the WRTSFs over the life of mine including pre-production and closure periods.

Condemnation drilling for the WRTSF sites to verify the absence of mineralization.

Water treatment requirements for effluent discharge from the NWMP.
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7.0 CLOSURE

We trust that this report meets your project requirements. If you have any questions or require further information,

please do not hesitate to contact the undersigned.

Golder Associates Ltd.

Orignal Signed By

Joao Paulo Lutti, Ing (QC)
Senior Water Resources Engineer

Orignal Signed By Orignal Signed By Darrin
Matt Soderman, PEng (ON) Johnson, PEng (ON)
Geotechnical Engineer Associate
DCJ/JPL/IGK/MAS

Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/119892/project files/6 deliverables/6. preliminary engineering design report/final/19135464 galaxy mw and wmf prelim design

report_final_22mar2021.docx
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TECHNICAL MEMORANDUM

DATE  December 16, 2020 Project No. 19135464-9000-Rev0
TO Patrick Gince

Galaxy Lithium
FROM  Darrin Johnson EMAIL darjohnson@golder.com

WASTE ROCK TAILINGS STORAGE FACILITY DESIGN CRITERIA
JAMES BAY LITHIUM MINE PROJECT PRELIMINARY ENGINEERING

1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by Galaxy Lithium (Canada) Inc. (GLCI) to complete Preliminary
Engineering Design of the Waste Rock Tailings Storage Facility (WRTSF) and related water management systems
for the proposed James Bay Lithium Mine Project in Québec. This memorandum outlines design criteria based on
applicable regulatory standards and guidelines, project information provided by Galaxy, and assumptions based on
Golder’s experience with similar projects, which will serve as the basis for the Preliminary Engineering Design.
Golder is also providing input into the stockpile geotechnical slope stability (stockpiles to be designed by G-Mining).

2.0 MINE PRODUCTION SCHEDULE

G-mining is responsible for developing the mine plan for the project. Proposed production rates and mine waste
produced by year are summarized in Table 1. The information is sourced from G-mining’s updated mine schedule
for the project which has been provided to Golder (MS Excel file titled “Galaxy Schedule 2020-12-03_Shared”).

Table 1: Proposed Mine Production Rates (GMS, 2020e)

Ore Milled (t) Tailings Generated (t) Waste Rock (t) Overburden (t)

-1 0 0 1,837,688 478,724
1 2,000,000 1,700,000 5,025,313 967,923
2 2,000,000 1,700,000 6,045,645 0

3 2,000,000 1,700,000 5,147,954 830,390
4 2,000,000 1,700,000 5,286,049 656,616
5 2,000,000 1,700,000 5,985,567 14,433
6 2,000,000 1,700,000 5,283,752 252,004
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Ore Milled (t) Tailings Generated (t) Waste Rock (t) Overburden (t)

7 2,000,000 1,700,000 5,353,079 646,590

8 2,000,000 1,700,000 7,800,002 1,048,884

9 2,000,000 1,700,000 8,445,275 190,565

10 2,000,000 1,700,000 9,027,489 1,842

11 2,000,000 1,700,000 8,851,748 148,252

12 2,000,000 1,700,000 9,409,258 0

13 2,000,000 1,700,000 9,225,094 0

14 2,000,000 1,700,000 9,070,236 0

15 2,000,000 1,700,000 6,753,935 246,065

16 2,000,000 1,700,000 6,963,663 319,143

17 2,000,000 1,700,000 6,000,000 0

18 2,000,000 1,700,000 7,092,017 0

19 901,720 766,462 1,300,620 0
Total 36,901,720 31,366,462 129,904,382 5,801,431

Note: 1. Tailings produced at a rate of 85% of ore milled.

3.0 PROPOSED MINE WASTE STORAGE FACILITIES
3.1 Mine Waste Storage Facilities

The general arrangement (GA) drawing for the Preliminary Economic Assessment has been developed by G-Mining
(GMS, 2020d). Waste rock and tailings will be co-disposed in the WRTSF. The WRTSF will receive waste rock
trucked from the open pits and filtered tailings trucked from the production plant. The tailings will be filtered to an
approximate solids content of 75% (by mass). In addition, overburden and peat excavated from open pit
development will be stockpiled adjacent to the West WRTSF in the Overburden and Peat Storage Facility (OPSF).
Mine operating data and calculated tailings design parameters are summarized in Table 2 (attached).

It is currently envisioned that mine waste will be placed in the following storage facilities:

OPSF (overburden and peat from open pit stripping)

West WRTSF (co-disposed waste rock and tailings with OPSF to the north)
North East WRTSF (co-disposed waste rock and tailings)

South West WRTSF (co-disposed waste rock and tailings)

o=
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5. East WRTSF (co-disposed waste rock and tailings)
6. In-pit waste rock disposal

3.2 Mine Waste Volumes

Table 3 summarizes the total tailings, overburden and waste rock in tonnes (provided by G-Mining) and estimated
volumes over the life of the mine.

Table 3: Mine Waste Material Quantities

Mine Waste Material ‘ Tonnes ‘ Density (t/m3) Volume (m?)

Tailings 31,366,462 | 1.7 18,450,860
Total Overburden 5,801,431 2.0 2,900,716
Waste Rock 129,904,382 | 2.0 64,952,191

4.0 PHYSICAL SETTING
4.1 Monthly Precipitation and Evaporation

Table 4 summarizes average monthly and annual total precipitation and lake evaporation for the project site.

Table 4: Monthly Total Precipitation and Evaporation

Average Total 25-year-wet 25-year-dry Average Total Evaporationl (mm)
Precipitationl (mm) Total Total Precipitation —
Precipitationl Precipitationl Climate
(mm) (mm) Change2 (mm)
January 33 41.1 25.4 39.6 2
February 24 29.9 18.5 28.9 3
March 32 39.6 245 33.8 6
April 34 41.7 25.8 35.6 15
May 40 49.2 304 421 48
June 65 80.7 49.9 67.5 77
July 79 97.1 60.0 81.2 88
August 91 112.7 69.7 94.3 68
September | 111 137.2 84.8 121.3 36
October 89 109.6 67.8 96.9 18
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Average Total 25-year-wet 25-year-dry Average Total Evaporationl (mm)
Precipitationl (mm) Total Total Precipitation —
Precipitationl Precipitationl Climate
(mm) (mm) Change2 (mm)
November | 72 89.0 55.0 78.7 7
December | 46 57.0 35.3 55.0 3
Total 715.2 885.0 547.0 774.9 370
Annual

'Stantec, 2019.
2Golder, 2020b.

4.2 Extreme Climate Variables

Table 5 summarizes extreme climate variables to be considered during the design of water management
structures.

Table 5: Extreme climate variables to be considered during design of water management infrastructure

Parameter ‘Unit Value Source

1:100 year snow cover water equivalent mm | 388.5 | WSP, 2018b
24-hr 1:100 year rainfall mm | 80.8 | Stantec, 2019
24-hr 1:1000 year rainfall mm | 101.6 | WSP, 2018b

24-hr Probable Maximum Precipitation (PMP) | mm | 330.0 | Golder, 2020b

Ice thickness during winter operations m 20 Stantec, 2019

4.3 Runoff Coefficients

For water balance purposes, the monthly runoff coefficients for each catchment based on Thornthwaite equation
as presented by Stantec (Stantec, 2019) will be assumed.

Volumetric runoff coefficients considered for the design of water management ponds are summarized in Table 6.

Table 6: Volumetric Runoff Coefficients Considered for the Design of Water Management Ponds

Type of surface Volumetric runoff coefficient

WRTSF 0.44

OPSF 0.65

0 GOLDER 4
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Type of surface Volumetric runoff coefficient
Haul roads 0.65
Open Pit 0.65
Industrial (plant) area 0.65
Pond surface 1.00
4.4 Seismic Hazard

Peak ground acceleration (PGA) values for the James Bay Lithium Mine Project site obtained from the National
Building Code of Canada seismic hazard database (NRCC, 2015) are summarized in Table 7.

Table 7: Peak Horizontal Ground Acceleration (NRCC, 2015)

Return Period (years) 475 1000 ‘ 2475
Peak Horizontal Ground Acceleration (g) | 0.004 0.014 0.022 0.038

Note: If required (i.e., depending on the dam hazard classification), the PGA of a 1:10,000 year earthquake will be estimated
based on a linear extrapolation of available NRCC data in the absence of a site-specific seismic hazard assessment.

5.0 DESIGN CRITERIA
51 Guidelines

Recommendations from five different guidelines will be taken into account in the design of the mine waste storage
facilities for the project. Table 8 summarizes the applicable references.

Table 8: Guidelines for Mine Waste Storage Facility Preliminary Design

Guideline Comments

MDDELCC “Directive 019" (MDDELCC, 2012) 2012 version

Ministére de 'Energie et de Ressources Naturelles “Guide de
préparation du plan de réaménagement et restauration des 2017 version
sites miniers au Québec” (MERN, 2017)

CDA “Dam Safety Guidelines” (CDA Guidelines) 2013 version

Technical bulletin of the CDA on the “Application of Dam 2014 version
Safety Guidelines to Mining Dams”

Environment Canada Environmental code of practice 2009 version
for metal mines

bGOLDER 5
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5.2 Water Management

The WRTSF and stockpiles will have perimeter water collection ditches draining to water management ponds
(WMPs). The WMP dams will be designed as a water retaining structure. Table 9 lists proposed design criteria for
the water management infrastructure.

Table 9: Water Management Pond Design Criteria

Component Design Criteria Design Comments Source
Water Storage Normal operating water level (NOWL) | NOWL considered from the Standard
Volume based on water balance results for maximum water storage for practice
average climate conditions an average climate year
Environmental Design Flood (EDF): EDF contained (no spillway Directive 019

24-hr precipitation with a return period | discharge)
of 2,000 years and the snowmelt from
a snow accumulation with a return
period of 100-yr over 30 days.

Emergency Spillway | Inflow Design Flood (IDF): Probable IDF/PMF discharged through | Directive 019

Maximum Flood (PMF) spillway

Freeboard Freeboard (measured between the Minimum freeboard Directive 019
EDF water level and the dike crest): assuming that downstream
1.0m environment is not sensitive.

Freeboard (measured from IDF water | Propose for current PEA level | Standard
level and the dike crest): 0.5 m design to account for wave practice
height.

53 Dam Classification

The WRTSF slopes and WMP dams will be classified using the Canadian Dam Association (CDA) “Dam Safety
Guidelines” (2013) and “Application of Dam Safety Guidelines to Mining Dams” (2014). Dam classification will be
used to determine the design criteria for slope stability, design floods and design earthquake levels.

The WMP dams will likely be classified as having a “Significant” consequence of failure because there is no
downstream population at risk (i.e., temporary workers only), failure would not result in significant loss of important
fish or wildlife habitat and that restoration or compensation of fish or wildlife habitat would be possible. The Quebec
Directive 019 design storm requirements outlined above (in Section 5.2) exceed the CDA requirements for a
“Significant” dam hazard classification

5.4 Slope Stability

Table 10 presents the factors of safety for slope stability from the CDA guidelines and/or Québec Directive 019,
where applicable.

O GOLDER 6
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Table 10: Factors of Safety for Slope Stability

Loading Condition Minimum Factor
of Safety

Short-term 1.3

Long-term 1.5

Pseudo-static 1.1

Post earthquake (if required) 1.3

5.5 Design Earthquake Levels

Table 11 presents design earthquake levels based on CDA guidelines. Per Quebec Directive 019, the recurrence
of the design earthquake must not be less than the annual exceedance probability of 1/2,475 years, which exceeds
the CDA requirement for a “Significant” dam hazard classification.

Table 11: CDA (2013) Design Earthquake Levels for Dams

Dam Consequence Classification Earthquake Design Ground Motion (EDGM)
Annual Exceedance Probability (AEP)

Low 1/100

Significant Between 1/100 and 1/1000

High 1/2475"

Very High ¥ between 1/2475 and 1/10000 or MCE?

Extreme 1/10000 or MCE

" This level has been selected for consistency with seismic design levels given in the National Building Code of Canada
2 MCE is the Maximum Credible Earthquake and has no associated AEP

5.6 Geochemistry
5.6.1 Waste Rock

Waste rock was previously geochemically characterized (WSP, 2018a) to determine how it should be managed
according to Québec Directive 019 (MELCC). The classification serves to define design parameters of the WRTSF
and waste rock stockpile to ensure aquifer protection prescribed by D019.

The waste rock appears to be non-PAG but metal leaching over the short-term only, therefore Level A groundwater
protection measures will have to be applied. Based on the available geotechnical and hydrogeological investigation
information the preliminary design will assume that the in-situ overburden will meet Québec Directive 019
(MDDELCC, 2012) requirements (i.e., no geomembrane liner will be required).

""'oGOLDER 7
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5.6.2 Tailings

James Bay Lithium Project tailings samples were geochemically characterized (WSP, 2018a) and are non-PAG but
metal leaching. Based on the results of the geochemical testing completed to date, the WRTSFs will require a low
permeability liner in accordance with Québec Directive 019 (MDDELCC, 2012). For the purposes of the preliminary
design, we will assume that the in-situ overburden will meet the requirements of Québec Directive 019 (MDDELCC,
2012) and no geomembrane liner will be required beneath the WRTSFs. Furthermore, the infiltration rate beneath
the West and North WRTSFs was identified to be lower than 3.3. L/m?/day (WSP, 2020), indicating that a
geomembrane liner will not be required in accordance with Québec Directive 019. Additional field investigation and
hydrogeological analyses is required to confirm this assumption for the next phase of study.

57 Buffer Distances

The following constraints and buffer distances will be applied to the WRTSF and stockpile footprints:
m  No destruction of Schedule 2 fish habitat areas.

m 60 m from natural water courses and identified fish habitat areas.

m Additional 30 m allowance for perimeter access roads and water collection ditches.

5.8 Additional Desigh Assumptions

The following additional general assumptions will be adopted for the James Bay Lithium Mine Project mine waste
storage facility preliminary design:

m The mine waste infrastructure will be developed in a staged approach with respect to the water management
strategy, with “Phase 1” being constructed to manage water up to End of Year 3, and “Phase 2” being the
remaining balance of the Life of Mine (LOM).

m Phase 1 and Phase 2 mine infrastructure footprints will be provided by G-Mining.

m Limited geotechnical information is available for the site. Additional geotechnical investigation will be
required during future studies to confirm foundation conditions.

m  The WRTSF slopes will be constructed with waste rock from pit development.

m Itis assumed that waste overburden will be used to construct the low permeability WMP dams. Geotechnical
investigation will be required (during future studies) to confirm this assumption.

m  Excess tailings process water and runoff will be collected in a WMP equipped with a pump to reclaim
process water back to the mill (reclaim pump and pipeline designed/costed by G-Mining). Reclaim water
from the WMP to the process plant will occur year-round.

m All seepage and runoff from the WRTSFs and OPSF will be collected in perimeter ditches and/or trenches
and directed to the WMP (i.e., no net seepage loss).

> GOLDER 8
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TAILINGS MANAGEMENT FACILITY DESIGN PARAMETERS
GALAXY LITHIUM JAMES BAY PROJECT

TABLE 2

Design Parameter Symbol Source_or Value Unit
Calculation
Mineral extracted Lithium
PRODUCTION
Resources and Production
Resources(Note 1)
Included in PEA A Galaxy 36,901,720 t (metric)
Potential Future (not included in PEA) B Galaxy 3,898,280 t (metric)
Mill design rate (Note 2)
annually C D * 365 2,100,000 t/year
daily D Galaxy 5,753 t/day
hourly E D/24 240 t/hour
Process plant availability F G/C 95.2% %
Nominal (average) ore processing rate (Note 3)
annually G H* 365 2,000,000 t/year
daily H Galaxy 5,479 t/day
hourly | H/24 228 t/hour
Mine life J AlIG 18.5 years
Tailings
Tailings : Ore ratio K Galaxy 85% % by weight
Nominal (average) tailings production
annually N G*K 1,700,000 t/year
daily o N /365 4,658 t/day
hourly P O/24 194 t/hour
Total tailings production Q N*J 31,366,462 t
DEPOSITED TAILINGS DENSITY & REQUIRED STORAGE VOLUME
Specific Gravity of tailings solids G, Galaxy 2.70 -
Deposited void ratio (volume voids / volume solids) e Assumed 0.59 -
Deposited dry density P G/ (1+e) 1.70 t/m®
% solids of deposited tailings R Gs/ (Gste) 82.1% % solids by weight
Required storage volume of tailing solids
annually S N/ pg 1,001,111 m®/year
daily T S /365 2,743 m’/day
hourly U T/24 114 m®hour
Total required storage volume of tailing solids \ N/ pgxJ 18,471,361 m®
PROCESS WATER
Discharged tailings solids content W Galaxy 75% % solids by weight
Volume of water in tailings from mill (nominal)
annually X (N/W)-N 566,667 m3/year
daily Y X /365 1,553 m°/day
Saturated water content of deposited tailings w e/ Gg 21.9% % by weight
Volume of water retained in deposited tailings
annually z N xw 371,481 m’lyear
daily AA Z/365 1,018 m°/day
Volume of water released from deposited tailings
annually BB X-Z 195,185 m’lyear
daily cC Y- AA 535 m®/day
NOTES:

1 Based on reported resource by Galaxy and mine plan by G-Mining.

2 The design rate is used for design of the mill equipment, pumps, and pipelines. It considers the mill to be at full operational availability and is always

larger than the nominal rate.

3 The nominal (average) rate is used to size the tailings storage facility. It accounts for planned shutdowns and the operational availability of the mill.
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TECHNICAL MEMORANDUM

DATE  March 19, 2021 N° de projet 19135464-11000
TO
Galaxy Lithium (Canada) Inc.
C.C
FROM Joao Paulo Lutti and Vlad Rojanschi EMAIL ADDRESS

joaopaulo_lutti@golder.com

APPENDIX B - JAMES BAY LITHIUM MINE PROJECT — PRELIMINARY ENGINEERING DESIGN — WATER
MANAGEMENT PONDS DESIGN AND SITE-WIDE WATER BALANCE UPDATE

1.0 INTRODUCTION

Galaxy Lithium (Canada) Inc. (GLCI) undertook preliminary engineering design studies for the James Bay Lithium
Mine Project (JBLMP) in support to the project Preliminary Economic Assessment (PEA). The project is presently
an undeveloped lithium mine property located in northwestern Quebec, approximately 380 km north of the town of
Matagami.

Golder Associates Ltd. (Golder) was commissioned to complete preliminary engineering design of the water
management ponds (WMPs) associated to the mine waste rock and tailings storage facilities (WRTSF), and to
update an initial site-wide water balance model, which was developed in support of the JBLMP previous feasibility
study, to account for the new site arrangement and water management plan.

This appendix details the design of the two WMPs, and the results of the updated site-wide water balance model
as part of the JBLMP preliminary engineering design study.

2.0 SITE SURFACE WATER MANAGEMENT STRATEGY

The proposed surface water management strategy for the site has been developed in conjunction with the WRTSF
and overburden and peat storage facilities (OPSF) design and considering the preliminary site layout for the JBLMP.
All runoff water generated by precipitation, which falls on areas impacted by mining activities, is considered “contact
water.” Contact water will be collected and retained prior to being treated (if required) and released to the
environment.

The surface water management strategy for the JBLMP includes the following:

m Divert natural runoff (i.e., non-contact water) around areas impacted by mining activities to limit mixing of
natural runoff with contact water (i.e., reduce the volume of contact water requiring management).

m Limit the risk of discharging contact water to the environment.

Golder Associates Ltd.

6925, Century Avenue, suite 100, Mississauga (Ontario) L5N 7K2, Canada T: +1 905 567 4444 F: +1 905 567 6561

Golder and the G logo are trademarks of Golder Associates Corporation
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m Collect all runoff and seepage from the WRTSFs and OPSF. Contact water from the WRTSFs and OPSF will
be collected in perimeter ditches that drain to either the North WMP (NWMP), East WMP (EWMP) or the open
pit. Water collected in the EWMP and in the open pit mine will be pumped to the NWMP, which is the main
water management pond for the site.

m  Prioritize reuse (i.e., reclaim) of contact water from the NWMP to the process plan to minimize fresh water
requirements (i.e., fresh water taking).

m Have one single effluent point (CE2 Creek).

3.0 WATER MANAGEMENT PONDS - PRELIMINARY DESIGN

This section presents the design of the two water management ponds; the EWMP and NWMP.

East Water Management Pond

The EWMP will collect seepage and runoff from the East-WRTSF only. Water collected in this pond will be pumped
towards the NWMP. This pond is designed to operate at a low water level (or empty) most time, except during the
spring freshet. In spring, snowmelt and rainfall seepage and runoff will be stored until the complete melt of the snow
cover. Once the snowmelt ends, water will be pumped to the NWMP.

North Water Management Pond

The NWMP is designed to function as the main WMP of the site and will ultimately collect seepage and runoff from
the entire mine site. At the beginning of winter, the pond will store enough water to supply the mill with process
water during the winter. At the beginning of spring, the water level will be maintained at a low water level to preserve
storage capacity to contain the spring freshet volume. Once the spring freshet ends, the excess of water will be
treated (if required) and released to the environment.

3.1 Design Criteria

As recommended by the Directive 019 (MDDEP, 2012), both WMPs are designed to contain a design flood (“crue
de projet”’) without spillage of non-treated water to the environment, ensuring a minimal freeboard of 1.0 m
(measured between the design flood water level and the dyke crest). The design flood is a combination of a 24-hour
precipitation with a return period of 1,000 years and the snowmelt over 30 days from a snow accumulation with a
return period of 100 years.

Table 1 lists the proposed design criteria selected for the design of the WMPs.

Table 1: Water Management Pond — Hydrological and Hydrotechnical Design Criteria

Description Unit Value Comments

Minimum pond water storage | m? 48 700 Includes a 30% contingency. Accounts for a 30 m3h
for plant water supply. plant water demand for 52 days, based on the historical
Applied at the beginning of variation of the snowmelt date (Stantec, 2009).

the freshet for the NWMP

only. (note 1)

O GOLDER 2



N° de projet 19135464-11000

Galaxy Lithium (Canada) Inc. March 19, 2021
Description Unit Value Comments
Ice thickness during winter m 2.0 The ice thickness has an impact on the overall pond
operations (note 1) volume and, especially, for the required plant water

supply winter reserve.

Volumetric runoff coefficient 0.44 Assumes a very permeable surface, even during flood
for WRTSF events, including spring flood events (e.g. no increased
runoff on a frozen surface)

Volumetric runoff coefficient 0.65 The 0.65 coefficient considers that the ground surface
for OPSF maintains a reasonable infiltration capacity even under
_ o extreme spring freshet conditions; for the open pit area, it
Volumetric rurToff coefficient 0.65 considers that a small amount of accumulation is
for the open pit acceptable during very wet conditions.
Volumetric runoff coefficient 0.65
for roads
Volumetric runoff coefficient 0.65

for the industrial (plant) area

Volumetric runoff coefficient 1.00 No significant pond seepage losses. Pond evaporation
for the pond surface losses are negligible during short-term flood events.

Note 1: These criteria apply only for the design of the North Water Management Pond
3.2 Extreme Climate Input
Table 2 summarizes extreme climate input used in the preliminary design of the WMPs.

Table 2: Extreme Climate Input Used in the Preliminary Design of Water Management Ponds

Parameter ‘ Unit Value ‘ Source
1:100 year snow cover water equivalent mm 388.0 WSP, 2018
24-hr 1:1000 year rainfall mm 101.6 WSP, 2018

3.3 Design Flood

Other than the extreme climate input, the assessment of WMPs design flood uses the catchment area draining
towards each pond. Figures B-1 and B-2 (attached at the end of the memo) present the catchment limits considered
for each of the two project phases.

Table 3 presents the WMPs estimated design flood volumes.
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Table 3: Water Management Ponds Design Flood Volumes

Project Phase  Catchment Area Volumetric Runoff Design Flood
(km2) Coefficient Volume
(area-weighted) (m3)
NWMP Phase 1 1.20 0.64 376,200
Phase 2 272 0.60 792,700
EWMP Phase 1 0.43 0.56 117,100
Phase 2 0.67 0.51 168,600

3.4 Preliminary Design

The EWMP will have a maximum storage capacity of 0.18 Mm? sufficient to contain the design flood with a minimal
freeboard of 1.0 m between the design flood water level and the dyke crest.

The NWMP will have a storage capacity of 1.36 Mm?3, as detailed in Table 4.

Table 4: North Water Management Pond Preliminary Design - Phase 2

Elevation (m) Storage Volume (m) Description

198.2 0 Pond base

198.5 48,700 Plant water supply needs (end-of-winter minimum allowance)

200.5 359,700 Top of late winter ice layer (2 m)

204.9 1,152,400 Maximum water level during the Design Flood (Directive 019
“crue de projet”)

205.9 1,358,800 Minimum dyke crest, 1.0 m above the maximum Design Flood
water level

4.0 SITE-WIDE WATER BALANCE UPDATE

The objective of the site-wide water balance review is to:
m estimate the effluent discharge to CE2 Creek; and

m define a water management strategy for the North Water Management Pond (NWMP) that is in accordance
with the NWMP design while providing a year-long process plant water supply.

The initial site-wide water balance was developed by Stantec (2019) using a Microsoft Excel spreadsheet to
simulate monthly water fluxes. For the current update, GLCI provided Golder with a copy of the initial model
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spreadsheet. As instructed by GLCI, Golder kept the model’s structure along with unchanged assumptions, as much
as possible. For this reason, this technical memorandum should be considered a complement of the Stantec (2019)
report; reading both documents is required to understand the site-wide water balance model as the current
memorandum does not document all Stantec (2019) model details.

The following sections document:

m  Golder’s updates to the Stantec (2019) water balance model;
m the results of the updated model; and

m  Golder's recommendations for future project phases.

4.1 Initial Water Balance Model

A flow logic diagram of the initial model (Stantec, 2019) is presented in Figure B-3:

m The model calculates monthly evaporation, runoff, and infiltration for each catchment based on precipitation
and temperature climate data and the Thornthwaite equation (Stantec, 2019).

m The site-wide runoff was collected in two ponds. The water is being reused as process water at the ore process
plant. The surplus is being discharged to the environment to two natural creeks (i.e., CE2 Creek and CE3
Creek).
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Figure B-3: Site Wide Water Balance Flow Diagram From Initial Water Balance Model (Stantec, 2019)

4.2 Changes to the Initial Water Balance Model

This section describes the updates made by Golder to the initial water balance model (Stantec, 2019) in the current
study.

42.1 Updated Water Management Plan and Flow Logic Diagram

Golder updated the initial water balance model (Stantec, 2019) to reflect the preliminary engineering design study
changes. The main updates to the water management plan are:

m  All site runoff will be ultimately managed at the NWMP.
m  Runoff from infrastructure located north of CE3 Creek will be conveyed to the NWMP mostly by gravity.

m  Runoff from the open pit and infrastructure located south of the CE3 Creek will be collected in the EWMP or
in a sump in the open pit, and will be pumped to NWMP.
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The preliminary engineering design staged the water management plan in two phases, Phase 1 until the end of
Year 3 of operations and Phase 2 for the remaining life of the mine. The site layouts for the two phases are presented
in the main body of the Tailings, Waste Rock, Overburden and Water Management Facility Preliminary Engineering
Design Report.

The updated flow logic diagrams for the site-wide water balance model and for the two development phases are

presented in Figures B-9 and B-10 (in Section 4.3).

422 Climate Scenarios

Climate inputs to the initial water balance model and the updated model are precipitation and pond evaporation.
Pond evaporation was kept constant, using monthly average values for all climate scenarios; precipitation alone
was varied between the scenarios. Stantec (2019) defined three climate (precipitation) scenarios:

m  Average conditions
m  1:25 year wet
m 1:25yeardry

Stantec (2019) developed precipitation statistics were calculated based on records from the La Grande Riviére
climate station (operated by Environment and Climate Change Canada - ECCC).

For the current water balance update, Golder defined a new climate (precipitation) scenario accounting for potential
climate change impact on the average climate conditions. Average seasonal change ratios were applied to the
historical average monthly precipitation based on (Ouranos 2020) 2041-2070 Moderate Emission Scenario climate
change predictions. According to the selected scenario, mean precipitation is predicted to increase by 19.3% in
winter, 5.7% in spring, 3.5% in summer, and 9.4% in fall. Golder applied these change percentages to the Stantec
(2019) average monthly precipitation values, as shown in Table 5.

Table 5: Average Total Precipitation Values for Current and Future Climate Conditions

Average Precipitation — Historical =~ Average Precipitation — Climate

Climate (Stantec, 2019) Change Scenario (note 1)
(mm) (mm)
January 33.2 39.6
February 24.2 28.9
March 32.0 33.8
April 33.7 35.6
May 39.8 421
June 65.2 67.5
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Average Precipitation — Historical

Climate (Stantec, 2019)

Average Precipitation — Climate
Change Scenario (note 1)

(mm) (mm)

July 78.5 81.2
August 91.1 94.3
September 110.9 121.3
October 88.6 96.9
November 71.9 78.7
December 46.1 55.0
ANNUAL TOTAL 715.2 774.9

Note 1: Developed by applying changes extracted from Ouranos (2020) 2041-2070 Moderate Emission Scenario to Stantec (2019) historical
average values.

4.2.3 Catchment Areas

Catchments areas were updated relative to Stantec (2019) based on the updated site layout from the preliminary
engineering design study. Table 6 presents the updated catchment area values. Figures B-1 and B-2 (attached at

the end of the memo) present the catchment limits considered for each of the two project phases.

Table 6: Catchment Areas Considered on the Site Wide Water Balance Update

Year of Operation

Facility INGER(GEY)

-1t0 3 221
Water Management Ponds

4t019 34.9
Waste Rock and Tailings Storage Facility -1t0 3 61.2
(WRTSF)

41019 172.5
Overburden and Peat Storage Facility -1to 3 114
(OPSF)

41019 254
Process Plant -1t0 19 9.6
Concrete Batch Plant -1t019 6.2
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Facility Year of Operation Area (ha)
North Haul Roads (north of CE3 Creek) -1t0 19 10.9
South Haul Roads (south of CE3 Creek) -1t019 18.1
Explosives Magazine -1t019 0.9
ROM Pad -1t0 19 4.2

42.4 Production Rates

Preliminary engineering design updated ore, tailings and waste rock production rates are presented in Table 7.
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Table 7: Ore, Tailings and Waste Rock Production Rates

oEi?;t?;n Ore Production (t) Tailings Production (t) Waste Rock Production (t)
1 0 - 1,837,688
1 2,000,000 1,700,000 5,025,313
5 2,000,000 1,700,000 6,045,645
3 2,000,000 1,700,000 5,147,954
4 2,000,000 1,700,000 5,286,049
5 2,000,000 1,700,000 5,985,567
6 2,000,000 1,700,000 5,283,752
7 2,000,000 1,700,000 5,353,079
8 2,000,000 1,700,000 7,800,002
9 2,000,000 1,700,000 8,445,275
10 2,000,000 1,700,000 9,027,489
11 2,000,000 1,700,000 8,851,748
12 2,000,000 1,700,000 9,409,258
13 2,000,000 1,700,000 9,225,094
14 2,000,000 1,700,000 9,070,236
15 2,000,000 1,700,000 6,753,935
16 2,000,000 1,700,000 6,963,663
17 2,000,000 1,700,000 6,000,000
18 2,000,000 1,700,000 7,092,017
19 901,720 766,462 1,300,620

TOTAL 36,901,720 31,366,462 129,904,384
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425 Site-Wide Soil Balance

The preliminary engineering design study updated the site-wide soil balance. The updated volumes are presented
in Table 8.

Table 8: Site Wide Soil Balance

Operation Year Organic Soil / Peat (m?) Clay (m3) Granular Soil (m?)
-1 32,224 363,525 505,696

1 15,302 0 732,583

2 0 0 0

3 10,587 122,188 701,209

4 10,381 0 496,968

5 944 1547 10,924

6 3,984 0 190,732

7 1 0 489,379

8 16,582 0 793,860

9 3,013 0 144,231

10 29 0 1,394
11 0 0 112,206
12 0 0 0
13 0 0 0
14 0 0 0
15 3,890 0 186,237
16 5,045 0 241,547
17 to0 19 0 0 0
TOTAL 101,983 487,259 4,606,966
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4.2.6 North Water Management Pond Operating Rules

The following NWMP operating rules were implemented in the updated water balance model:

The pond water level is lowered before the spring freshet to accommodate the Directive 019 Project Flood
without overflow as recommended by (MDDEP, 2012).

No water is discharged from the NWMP to the environment during the spring freshet.

After the spring freshet, the contact water from the site is pumped to the NWMP while maintaining a minimum
1 m freeboard below the pond’s spillway invert.

From November to March, the minimal NWMP operational water volume is defined considering a maximum
process plant demand of 30 m3/h (Stantec, 2019)" for the remainder of the winter season. The monthly
timestep model assumes the spring freshet starts on May 1. If the available water storage in the pond is below
the minimal operational storage, no water is pumped from the NWMP to the final effluent.

The NWMP maximum and the minimal operational water volumes, as they were implemented in the updated
water balance models, are presented on Tables 9 and 10.

The NWMP operating rules influence the monthly effluent discharge, but change little the annual effluent volume.

" The VE study did not define an updated process plant demand.
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Table 9: North Water Management Pond Maximum Operational Water Volumes (m?3)

Year of Operation NWMP Operational Strategy to Maintain the Pond Volume below the Maximum
Operational Water Volumes
1to 3

1 386,700 386,700 756,000 Progressive level drawdown to provide capacity to store a D019 Design Flood in spring

2 326,300 326,300 623,900 Progressive level drawdown to provide capacity to store a D019 Design Flood in spring

3 265,800 265,800 491,800 Progressive level drawdown to provide capacity to store a D019 Design Flood in spring

4 205.300 205.300 359.700 Mgintain process plant water supply (late freshet allowance) + allow for late winter icepack
thickness (2 m)

5 609,600 609,600 1,186,500 Reaches maximum capacity in the event of a Directive 019 Design Flood

6 558,600 558,600 1,103,300 Progressive level drawdown after spring freshet

7 507,700 507,700 1,020,200 Maintain level 1 m below spillway invert

8 507,700 507,700 1,020,200 Maintain level 1 m below spillway invert

9 507,700 507,700 1,020,200 Maintain level 1 m below spillway invert

10 507,700 507,700 1,020,200 Maintain level 1 m below spillway invert

11 507,700 507,700 1,020,200 Maintain level 1 m below spillway invert

12 447,200 447,200 888,100 Progressive level drawdown to provide capacity to store a D019 Design Flood in spring
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Table 10: North Water Management Pond Minimum Target Operational Water Volumes (m3)

Year of Operation NWMP Operational Strategy to Maintain the Pond Volume above the Minimum

1to0 3 Operational Water Volumes

Maintain 3 months of process plant supply + Allow for late winter icepack thickness (2 m) +
1 270700 270700 425000 Maintain process plant supply in case of late freshet
Maintain 2 months of process plant supply + Allow for late winter icepack thickness (2 m) +
2 248 900 248 900 403 300 Maintain process plant supply in case of late freshet
Maintain 1 month of process plant supply + Allow for late winter icepack thickness (2 m) +
3 227 100 227 100 381500 Maintain process plant supply in case of late freshet
4 205 300 205 300 359 700 Mgintain process plant water supply (late freshet allowance) + Allow for late winter icepack
thickness (2 m)
5 205 300 205 300 359 700 Maintain at least 1 month of process plant supply
6 205 300 205 300 359 700 Maintain at least 1 month of process plant supply
7 205 300 205 300 359 700 Maintain at least 1 month of process plant supply
8 205 300 205 300 359 700 Maintain at least 1 month of process plant supply
9 205 300 205 300 359 700 Maintain at least 1 month of process plant supply
10 205 300 205 300 359 700 Maintain at least 1 month of process plant supply
1 314 200 314 200 468 600 Ma!nta!n 5 months of process plant supply + Allow for late winter icepack thickness (2 m) +
Maintain process plant supply in case of late freshet
12 292 500 292 500 446 800 Ma!nta!n 4 months of process plant supply + Allow for late winter icepack thickness (2 m) +
Maintain process plant supply in case of late freshet
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4.3

Water Balance Results

The following summarizes the main results of the updated water balance model:

The annual water balance is positive even under the 1:25 year dry scenario, and the process plant demand
could be supplied by the site runoff and pit dewatering flows. Effluent is expected to be discharged to the
environment even under 1:25 year dry scenario. Under historical average climate conditions, the average
monthly effluent discharge for the second phase of the mining operation is about 160,000 m3*/month, with a
peak discharge of about 320,000 m3*/month in October, as presented in Figure B-4. The operational rules
impose that there is no effluent discharge during the snowmelt period (May and June).

400 000

| —— Effluent Discharge

300 000

200 000

100 000

Effluent Discharge (m3/month)

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Month

Figure B-4: Monthly Discharge Flows from the North Water Management Pond to Creek CE-2 under Normal Climate
Conditions — Year 9 of Mine Operation

For all 4 modelled climate scenarios, the water level in the NWMP remains below the spillway invert. This is
expected because the NWMP was sized to contain the Directive 019 flood event, which is larger than the 1:25
year wet runoff.

Figures B-5, B-6, B-7, and B-8 present the calculated NWMP monthly storage volumes and effluent discharge
for the average, 1:25 year dry, 1:25 year wet, and climate change scenarios.

Table 11 presents the annual effluent discharge values.

Tables 12 and 13 present the monthly effluent discharge for Year 3 and Year 9, which are representative of
the project's two operational phases.

Figures B-9 and B-10 present the flow diagram including annual average flows for Year 3 and Year 9 for the
simulated average (historical) climate conditions.
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Figure B-5: North Water Management Pond Stored Water Volume and Effluent Discharge for Historical Average Climate Conditions
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Figure B-6: North Water Management Pond Stored Water Volume and Effluent Discharge for 1:25 year Dry Climate Conditions.
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Figure B-7: North Water Management Pond Stored Water Volume and Effluent Discharge for 1:25 year Wet Climate Conditions.
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Figure B-8: North Water Management Pond Stored Water Volume and Effluent Discharge for Average Climate Conditions Considering the Potential Effects of

Climate Change on Average Monthly Precipitation
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Table 11: Annual Effluent Discharge from the North Water Management Pond

Effluent Discharge (m?) for Each Climate Scenario

Average

Conditions

1:25 Year Dry 1:25 Year Wet Considering
Potential Climate

Change Effects

Year of

Operation  Average Historical
Conditions

1 702,400 556,900 849,300 761,900
2 650,500 495,600 807,500 713,400
3 909,100 716,300 1,103,600 985,300
4 1,054,600 705,900 1,406,600 1,202,400
5 1,439,700 1,090,000 1,792,800 1,587,900
6 1,541,500 1,171,100 1,915,500 1,697,100
7 1,721,500 1,311,200 2,135,600 1,891,200
8 1,978,000 1,535,300 2,424,900 2,159,200
9 1,900,800 1,455,400 2,350,500 2,083,000
10 1,891,700 1,447,300 2,342,200 2,074,200
11 1,904,700 1,456,800 2,356,800 2,087,700
12 1,911,500 1,463,700 2,365,100 2,094,900
13 1,785,400 1,366,700 2,209,700 1,958,500
14 1,786,300 1,366,800 2,211,400 1,959,700
15 1,791,300 1,367,200 2,219,500 1,966,000
16 1,811,200 1,385,100 2,241,300 1,986,500
17 1,770,800 1,344,100 2,203,300 1,946,800
18 1,649,300 1,255,000 2,049,000 1,813,800
19 1,464,500 1,070,200 1,864,200 1,629,000
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Table 12: Year 3 Monthly Effluent Discharge from the North Water Management Pond

Effluent Discharge (m3)

Average

Conditions

1:25 Year Dry 1:25 Year Wet Considering
Potential Climate

Change Effects

Month of

the Year Average Historical
Conditions

1 79,570 76,830 82,340 82,650
2 76,140 74,210 78,100 78,560
3 77,540 75,280 79,820 79,160
4 80,670 77,670 83,700 82,470
5 0 0 0 0
6 0 0 15,040 0
7 84,000 0 155,360 109,540
8 95,520 73,220 116,430 101,990
9 140,300 109,060 171,840 153,310
10 143,260 111,320 175,500 156,540
11 45,510 36,560 54,550 50,100
12 86,540 82,160 90,960 90,960
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Table 13: Year 9 Monthly Effluent Discharge from the North Water Management Pond

Effluent Discharge (m3)

Month of Average Conditions

the Year Average Historical Considering

1:25 Y D) 1:25 Year Wet ; :
ear Dry Sali’e Potential Climate

Change Effects

Conditions

1 152,790 148,060 157,560 158,920
2 147,110 143,710 150,540 152,150
3 148,800 145,010 152,630 152,650
4 155,250 149,940 160,610 159,470
5 0 0 0 0
6 0 0 94,620 0
7 217,850 11,700 331,330 284,130
8 218,420 167,190 270,140 236,120
9 308,530 236,100 381,640 338,700
10 317,280 242,800 392,470 348,270
11 69,560 53,340 85,930 78,790
12 165,240 157,580 172,970 173,780
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Figure B-10: Water Balance Flow Diagram and Average Flows (m?/day) for Operational Year 9 under Historical Average
Climate Conditions

5.0 CONCLUSION

The current study presents the preliminary design of WMPs and the updated water balance modelling results for
the JBLMP Project.

5.1 Design of Water Management Ponds

The NWMP, with a maximum storage capacity of 1.36 Mm?, has been sized to contain the design flood (“crue de
projet”) recommended by Directive 019 without spillage to the environment and meet process water requirements
year-round. The EWMP will have a maximum storage capacity of 0.18 Mm? sufficient to contain the design flood.
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5.2 Water Balance Model

An initial model was developed by Stantec (2019) in support of the JBLMP previous project’s feasibility study. Golder
updated the model to incorporate the changes to the site footprint and to the water management strategy following
the completion of the preliminary engineering design studies.

As instructed by GLCI, Golder used the spreadsheet model developed by Stantec (2019) and limited to a minimum
the changes to the model. The Stantec (2019) model structure and many assumptions were preserved. The main
changes to the Stantec (2019) model include:

m Inclusion of a new average climate scenario, which accounts for potential climate change effect on
precipitation.

m Update of the site general arrangement plan (that is, the catchment areas) following the preliminary
engineering design study.

m Use of the updated ore and tailings production rates, and site-wide soil balance.
m Use of the updated North Water Management Pond operational rules.
The main results of the updated model are:

m The site’s annual water balance is positive even under the 1:25 year dry scenario, and the process plant
demand can be supplied by the site runoff and pit dewatering flows. Effluent is expected to be discharged to
the environment even under 1:25 year dry scenario.

6.0 RECOMMENDATIONS
The design of the NWMPs and the site-wide water balance model should be updated during future project’s

engineering phases.

A detailed water management plan should be prepared including a refined water balance and detailed design for
water management infrastructure.

Design of Water Management Ponds
m The design of both WMPs should be reviewed during future phases of design of JBLMP.

m Both WMPs will require an emergency spillway to prevent embankment overtopping under extreme climate
conditions. The emergency spillways shall be designed to pass the Probable Maximum Flood (PMF), and the
design of WMPs should be adjusted if required.

m Verify with provincial government the Directive 019 environmental flood design event containment criteria (i.e.
would the government accept water discharge during the flood event as part of the event’'s management
strategy).
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Site-wide water balance model:

m  Account for a more detailed site development plan, incorporating the sequence of development of the open
pit, WRTSFs and OPSF.

m Update catchment areas based on the design of the site drainage infrastructure (ditches, sumps and pump
capacities), which is planned to be completed at future engineering design phase of the JBLMP.

m Update of the open pit dewatering plan accordingly to the sequence of development of the pit.

m Simulate a wider range of climate conditions and climate variability, including a spectrum of climate change
scenarios, to evaluate required WMPs pump capacities based on daily effluent discharge rates.

m  Account for variability in evapotranspiration and evaporation rates in runoff generation.

7.0 REFERENCES

Ministére du Développement Durable, de I'Environnement et des Parcs, 2012 — Directive 019 sur l'industrie miniére.

Ouranos, 2020 — Consortium sur la climatologie régionale et l'adaptation aux changements climatiques.
https://www.ouranos.ca/portraits-climatiques. Date of last access : May 20, 2020.

Stantec, 2019 — Report: Galaxy Lithium - Mine Wide Water Balance, In support of the Feasibility study for the James
Bay Project., N°121622255

WSP (2018). James Bay Lithium, Feasibility Study, James Bay, Quebec, N°171-02562-01.

JPLIVR/

Attachments:

m  Figures B-1 and B-2. Delineation of the watersheds, whose runoff is managed in the Water Management Pond
for Phase 1 (Year -1 to Year 3) and Phase 2 (Year 4 to Year 19) of the site development, respectively.
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Table C-1: Slope Stability Summary

. Foundation o
Crest ~ Maximum Overall —— Minimum Factor of Safety
Elevation Height Slope ickness (m)
(m) (m) (XH:1V) Peat Clay Till Loading Condition Target Calculated
Short-term Static (EoC) 1.3 1.3 CA1
OPSF — Overburden .
. . 220 16 5 1 6 1 Long-term Static 1.5 2.9 -
Mineral Soil
Long-term Pseudo-static 1.0 2.6 -
Short-term Static (EoC) 1.3 1.3 C-2
OPSF — Peat 220 16 5 1 6 1 Long-term Static 15 1.6 -
Long-term Pseudo-static 1.0 1.5 -
Short-term Static U/S (EoC) 1.3 1.7 C-3
North WMP — High Fill 206.2 8 3 1 4.7 1 Long-term Static U/S 1.5 1.7 -
Long-term Pseudo-static U/S 1.0 1.6 -
Short-term Static U/S (EoC) 1.3 1.8 C-4
North WMP — Deep Cut 206.2 8 3 3 3.6 3 Long-term Static U/S 15 1.8 -
Long-term Pseudo-static U/S 1.0 1.7 -
Short-term Static U/S (EoC) 1.3 1.9 -
East WMP — High Fill 213 4 3 0.1 - 9 Long-term Static D/S 1.5 1.8 C-5
Long-term Pseudo-static D/S 1.0 1.6 -
Page 1 of 3
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Crest Maximum  Overall Fpundation Minimum Factor of Safety
Elevation Height Slope VaEEEs ()
(i) (D) PARELY) Peat Clay Till Loading Condition Target Calculated
Short-term Static U/S (EoC) 1.3 1.3 C-6
East WMP — Deep Cut 213 4 3 0.1 - 9 Long-term Static U/S 15 1.9 -
Long-term Pseudo-static U/S 1.0 1.7 -
Short-term Static (EoC) 1.3 1.3 -
West WRTSF 260 53 2.3 1 - 5 Long-term Static 15 1.5 C-7
Long-term Pseudo-static 1.0 1.4 -
Short-term Static (EoC) 1.3 1.3 -
Northeast WRTSF 290 83 2.3 1 - 4 Long-term Static 15 1.5 C-8
Long-term Pseudo-static 1.0 1.4 -
Short-term Static (EoC) 1.3 1.3 -
East WRTSF 290 73 2.3 0.5 - 3 Long-term Static 15 1.5 C-9
Long-term Pseudo-static 1.0 1.4 -
Short-term Static (EoC) 1.3 1.3 -
Southwest WRTSF 270 60 23 1 - 5 Long-term Static 1.5 1.5 C-10
Long-term Pseudo-static 1.0 1.4 -
Page 2 of 3
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Notes:

1. OPSF = “Overburden Peat Storage Facility”; WMP = “Water Management Pond”, WRTSF = “Waste Rock Tailings Storage Facility”; EoC = “End of
Construction”; D/S = “downstream”; U/S = “upstream”

2. WMPs — maximum height is equal to pond depth; crest width = 6 m; 3H:1V berm and excavation slopes U/S and D/S

3. Southwest WRTSF - No geotechnical investigations completed, assumed foundation conditions based on general site conditions.

4. The general stratigraphy of the site consists of, in descending stratigraphic order: peat/organic soil, clay, till, and bedrock. Stratigraphic layers are based
on available geotechnical investigations to date and have been simplified for the purposes of the preliminary stability analysis.

Page 3 of 3
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Appendix D - PEA Level Quantities and Capital Cost Estimate

Waste Rock Tailings Storage Facility, Water Management Ponds and Overburden Peat Stockpile

James Bay Lithium Mine Project

Prepared by: MAS
Checked by: DCJ
Unit Total Phase 1 (Year -1) Phase 2 CAPEX (Ultimate) Total (including closure)
Item / Description Unit i
Cost Quantity Quantity Cost Quantity Cost Quantity Cost
Earthworks contractor mobilization Lump sum 1 1 S0 0 S0 1 S0
Site preparation
Tree clearing (full footprints)
North WMP (including toe berm footprint) m? 260,327 131,762 S0 128,565 S0 260,327 S0
East WMP m? 81,053 81,053 S0 0 S0 81,053 S0
East WRTSF m? 543,750 347,309 S0 196,441 S0 543,750 S0
Northeast WRTSF m? 552,323 0 S0 552,323 S0 552,323 $S0
West WRTSF m? 292,520 292,520 S0 0 S0 292,520 S0
Southwest WRTSF m? 313,080 0 S0 313,080 S0 313,080 S0
OPSF m? 252,584 112,502 S0 140,082 S0 252,584 S0
Foundation Preparation (for slope stability purposes)
North WMP (toe berm footprint only) m? 92,169 41,830 S0 50,339 S0 92,169 S0
East WMP (toe berm footprint only) m? 2,633 2,633 S0 0 S0 2,633 S0
East WRTSF (25 m wide overburden stripping) m? 39,323 28,963 S0 10,360 S0 39,323 S0
Northeast WRTSF (25 m wide overburden stripping) m? 59,063 0 S0 59,063 S0 59,063 S0
West WRTSF (25 m wide overburden stripping) m? 33,200 33,200 S0 0 S0 33,200 S0
Southwest WRTSF (25 m wide overburden stripping) m? 43,103 0 S0 43,103 S0 43,103 S0
OPSF (15 m wide overburden stripping) m? 27,784 4,256 S0 23,528 S0 27,784 S0
WMP Construction
North WMP
Excavate WMP - Peat m? 130,465 74,107 S0 56,358 S0 130,465 $S0
Excavate WMP - Soil m? 694,412 394,444 S0 299,968 S0 694,412 S0
Perimeter Berm Fill - Place, Compact clay (0.3m lifts, moisture condition, compact, trim) m? 245,718 98,616 S0 147,102 S0 245,718 S0
Supply and install non-woven geotextile on slopes and crest m? 86,307 45,184 S0 41,123 S0 86,307 S0
Anchor trench - non-woven geotextile lin.m 3,184 1,704 S0 1,480 S0 3,184 S0
Erosion protection - 300 mm minus Rip-rap m’ 38,344 20,119 $0 18,225 $0 38,344 $0
East WMP
Excavate WMP - Peat m? 7,904 7,904 S0 0 S0 7,904 $S0
Excavate WMP - Soil m? 92,817 92,817 S0 0 S0 92,817 $S0
Perimeter Berm Fill - Place, Compact clay (0.3m lifts, moisture condition, compact, trim) m? 30,883 30,883 S0 0 S0 30,883 $S0
Supply and install non-woven geotextile on slopes and crest m? 16,796 16,796 S0 0 S0 16,796 $S0
Anchor trench - non-woven geotextile lin.m 1,138 1,138 S0 0 S0 1,138 S0
Erosion protection - 300 mm minus Rip-rap 3 8,084 8,084 S0 0 S0 8,084 S0
WRTSF Construction
East WRTSF Perimeter Access Road lin.m 3,053 2,147 S0 906 S0 3,053 Nl
Northeast WRTSF Perimeter Access Road lin.m 3,907 0 S0 3,907 Nl 3,907 S0
West WRTSF Perimeter Access Road lin.m 2,127 2,127 S0 0 S0 2,127 S0
Southwest WRTSF Perimeter Access Road lin.m 2,148 0 S0 2,148 S0 2,148 S0
OPSF Construction
Waste rock berm / perimeter haul road m3 167,549 85,610 S0 81,939 S0 167,549 S0
Erosion protection - 1000mm minus rockfill m3 44,836 4,400 S0 40,435 S0 44,836 S0
Surface course for haul road m3 5,452 2,589 S0 2,863 S0 5,452 S0
Perimeter Collection Ditch Construction
East WRTSF (D1, D2, D8 and D9)
Ditch length lin.m 3,053 2,147 $S0 906 S0 3,053 $S0
Excavation Volume (1m base width, 1.5m depth, 2.5H:1V) m3 30,225 21,255 S0 8,969 S0 30,225 S0
Supply and install Non-woven geotextile m? 27,721 19,495 S0 8,226 S0 27,721 S0
Rip-Rap - 0.3 m thick m? 7,510 5,282 S0 2,229 S0 7,510 S0
West WRTSF (D3 and D4)
Ditch length lin.m 2,127 2,127 S0 0 S0 2,127 S0
Excavation Volume (1m base width, 1.5m depth, 2.5H:1V) m3 21,057 21,057 S0 0 S0 21,057 S0
Supply and install Non-woven geotextile m? 19,313 19,313 S0 0 S0 19,313 S0
Rip-Rap - 0.3 m thick m? 5,232 5,232 S0 0 $0 5,232 $0
Northeast WRTSF (D7)
Ditch length lin.m 3,907 0 S0 3,907 S0 3,907 S0
Excavation Volume (1m base width, 1.5m depth, 2.5H:1V) m3 38,679 0 S0 38,679 S0 38,679 S0
Supply and install Non-woven geotextile m? 35,476 0 S0 35,476 S0 35,476 S0
Rip-Rap - 0.3 m thick m? 9,611 0 $0 9,611 S0 9,611 $0
Southwest WRTSF (D5, D6)
Ditch length lin.m 2,148 0 S0 2,148 S0 2,148 S0
Excavation Volume (1m base width, 1.5m depth, 2.5H:1V) m3 21,265 0 S0 21,265 S0 21,265 S0
Supply and install Non-woven geotextile m? 19,504 0 S0 19,504 S0 19,504 S0
Rip-Rap - 0.3 m thick m? 5,284 0 S0 5,284 $0 5,284 $0
WRTSF Intermediate Pump Stations
Excavate/Construct Sump and Supply/Install Pump Station each 4 2 S0 2 S0 4 S0
MINE WASTE MANAGEMENT CAPEX SUBTOTAL $ Cdn - - - $0 - $0 - $0
Mine Waste Facility Design and CQA (assume EPCM is included elsewhere in PEA) Allowance 15% - - S0 - S0 - S0
Mine Waste Storage Facility Closure
West WRTSF (0.5 m thick overburden cover on top and benches) ha 29.3 29.3 S0
Northeast WRTSF (0.5 m thick overburden cover on top and benches) ha 55.2 55.2 S0
East WRTSF (0.5 m thick overburden cover on top and benches) ha 54.4 54.4 S0
Southwest WRTSF (0.5 m thick overburden cover on top and benches) ha 313 313 S0
OPSF vegetation/seeding (full surface) ha 254 25.4 S0
Drainage system modifications for closure (spillway and ditch modifications) Allowance 1 1 S0
Infrastructure decommissioining (pipelines and pump stations) Allowance 1 1 S0
Closure design and CQA (assume EPCM factor included elsewhere in PEA) Allowance 15% 1 1 S0
MINE WASTE CAPEX GRAND TOTAL (Including Closure) - - - $0 - $0 - $0
Notes:
1) Material quantities have been calculated based on PEA level design.
2) Unit rates (shaded blue) to be estimated by G-Mining and Galaxy Lithium.
3) No contingency has been included in the above cost estimates.
4) All costs are in 2021 SCDN dollars and exclude taxes.
5) Pipelines and pumping costs (shaded blue) to be estimated by G-Mining.
6) Waste rock and overburden haul costs are included under mining.
19135464 GOLDER 2021-03-17_RevA
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1 INTRODUCTION

WSP Canada have engaged WSP USA to update the geochemical models for the Galaxy Lithium James Bay Pegmatite
Project in Quebec Canada. WSP Canada and WSP UK previously updated the models in 2018 (WSP report 171-02562-
00_GC_R1, 2018) and 2019 (Technical Memorandum), and the original study was used to support the engineering design
and environmental assessment of the project. Galaxy has completed a Value Engineering Exercise for the project. As a
result of value engineering, several project components were relocated or modified, necessitating updates to the
geochemical models.

This document addresses the James Bay Lithium Project site (the site) as described in the 2021 Preliminary Economic
Assessment (PEA) prepared by G Mining Services Inc. (G Mining Services) and Golder. This report includes an update to the
water balance (water balance developed by Stantec and updated by Golder) and an updated mine plan (including final pit
shell and waste dumps (completed by G Mining Services and Golder)). This information was used to update the
geochemical models to predict the discharge from the north water management pond (NWMP) and the water quality of
the pit lake.
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2 DATA REVIEW

The mine plan was updated following the Value Engineering Exercise. Changes include an increase in the number of the
waste rock and tailings storage facilities (WRTSFs), updates to the final pit layout, and now includes the plan for waste
rock disposal into the pit during the later portion of the mine life. The general site plan is shown on Figure 1, and Figure 2
shows the layout of the WRTSFs, showing both without in-pit filling and with in-pit filling.

The life of mine (LOM) has increased from 17 years to 18.5 years, and the final operational year base elevation of the pit
was deepened from -39 mRL to -48 mRL. The final total waste and tailings amounts have increased by approximately
14,500,000 tonnes from those modeled in 2019. The cumulative tonnage of ore, waste rock, and tailings over the life of
mine (LOM) are presented in Figure 3. Tailings and waste rock will be co-disposed within the WRTSFs, with the filtered
tailings placed and compacted into cells contained within the waste rock embankments.

Previously, the mine plan included stacking the waste rock and tailings within one WRTSF beside the retention basin
northwest of the pit (without any barriers between both facilities), the mine plan now includes four separate WRTSFs that
will ultimately drain to the NWMP. The four WRTSFs are as follows:

— West WRTSF;

—  South West WRTSF;

— North East WRTSF; and
— East WRTSF.

The East WRTSF is located east of the pit and once the east pit (JB3) is mined out in 2035, this WRTSF will extend into the
pit for in-pit filling (East Dump Extension).

The proportion (total) of waste rock and tailings going to the WRTSFs are shown on Figure 4. The distribution of waste
rock and tailings into the WRTSFs are shown on Figure 5. The ratio of waste rock to tailings varies over LOM; the waste
rock averages 81 percent and the tailings averages 19 percent. It is important to note that the tailings tonnages in Figures
3 through 5 are estimated as 85 percent of the ore material that was mined.

The WRTSFs drain to water management ponds (WMPs). The development and operation of the WRTSFs and WMPs are
summarized in the PEA.
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Figure 2: WRTSF Layout (G Mining Services, 2021)
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Figure 3: Cumulative Ore, Waste, and Tailings over LOM
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Figure 4: Proportion of Waste and tailings in WRTSFs
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3 WATER MANAGEMENT POND MODELS

3.1 CONCEPTUALIZATION

The models for the NWMP are updated from the models conceptualized for the 2018 Geochemical Modeling report (WSP
report 171-02562-00_GC_R1, 2018) and the 2019 technical memorandum. All site runoff will be managed at the NWMP. The
water quality in the NWMP will depend on the chemistries and volumes of the different water types that mix in the
NWMP, and the geochemical reactions that occur in the NWMP.

The main water types that flow into the NWMP are:

— Runoff from the Overburden and Peat Storage Facility (OPSF) - Overburden from pit stripping and site development;
—  Water pumped from the East WMP (EWMP) containing runoff from the East WRTSF;

— Runoff from the West WRTSF;

—  Runoff from North East WRTSF; and

—  Pumped runoff from pit/South West WRTSF.

The water pumped from the pit into the basin is a mixture of

—  Pit wall run-off;

— Groundwater inflow; and

— Direct precipitation to the pit, including snow-melt.

Figure 1 shows the distribution of waste rock and tailings for LOM and the information is summarized in Table 1, including
the collection of runoff and seepage from each WRTSF. Because of the variations in placement of waste rock and tailings,

water quality in the NWMP was modeled throughout LOM for both wet and dry climate scenarios to provide a range of
results for the mine plan.

3.2 UPDATED MINE PLAN AND WATER BALANCE

The changes incorporated into the NWMP models include the following:

— Changes to the mine plan (G Mining Services);
— Updated waste rock, overburden, and water management facility design (Golder); and
— Updated site-wide water balance model completed by Golder.

Updates to the mine plan and water management facility design are generally summarized above. One major update is that
waste rock will no longer be stored where it will be partially saturated.

The water balance for the new updated mine plan is similar to the water balance reviewed for the previous models (Golder
2021). As before, all runoff and seepage from area facilities reports to the NWMP. However, runoff and seepage from the
East WRTSF is captured in the EWMP prior to being pumped to the NWMP. The component of the water balance can be
broken down to correspond to a specific chemistry within the geochemical model, those components are listed in Table 2
and proportions of each component are shown in Table 3 for three of the years included in the model. The model
addresses two climate scenarios presented in the water balance, 25 year wet and 25 year dry. The water balance also
evaluated a scenario accounting for potential climate change impact on the average climate conditions, but that scenario
was not evaluated as part of the surface water chemistry models. For geochemistry and water quality, it is assumed that
the drier years will produce poorer water quality, and the wetter years will produce potentially better water quality based
on increased dilution.
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Table1 Waste rock and tailings distribution for LOM

Management Area

Year

]

-4

5-10

113

14-18.5

North Water
Management Pond
(NWMP)

Construction
Runoff from OPSF

Runoff from OPSF

Runoff from West
WRTSF

Pumped water

Runoff from OPSF

Runoff from West
WRTSF

Runoff from North

Runoff fromm OPSF

Runoff from West
WRTSF

Runoff from North

Runoff from OPSF
Runoff from West WRTSF

Runoff from North East
WRTSF

from EWMP East WRTSF East WRTSF Pumped water from
Pumped water Pumped water EWMP
from EWMP from EWMP

Pumped runoff
from pit/South
West WRTSF

Pumped runoff from
pit/South West WRTSF

East Water
Management Pond
(EWMP)

Construction

Runoff from East
WRTSF

Runoff pumped to
NWMP

Runoff from East
WRTSF

Runoff pumped to
NWMP

Runoff from East
WRTSF

Runoff pumped to
NWMP

Runoff from East WRTSF
Runoff pumped to NWMP

OPSF

— Placing Runoff to NWMP Runoff to NWMP Runoff to NWMP Runoff to NWMP
overburden from
pit striping and
site development
— Runoff to NWMP
East WRTSF Waste rock Waste rock Runoff to EWMP Runoff to EWMP and
placement placement and pumped to pumped to NWMP
Tailings placement Runoff to EWMP NWMP Waste rock placement in
. in cells and pumped to mined pit (East WRTSF
Contact water NWMP extension)
draining to EWMP
and pumped to
NWMP
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Table1 Waste rock and tailings distribution for LOM

Management Area Year
-1 1-4 5-10 1-13 14-18.5
West WRTSF — Waste rock — Waste rock — Waste rock — Runoffto NWMP
placement placement placement
-- — Runoff to NWMP — Tailings placement | — Runoff to NWMP
in cells

— Runoff to NWMP

North East WRTSF

— Waste rock — Waste rock — Tailings placement
-- -- placement placement — Waste rock placement
— Runoff to NWMP — Runoff to NWMP —  Runoffto NWMP
South West WRTSF —  Waste rock — Runoff to pit and then
placement pumped to NWMP

— Tailings placement

— Runoffto pitand
then pumped to
NWMP

Information from Golder. 2021. 7ailings, Waste, Rock, Overburden, and Water Management Facility Preliminary Engineering Design. March.

UPDATE TO FACILITY SURFACE WATER QUALITY MODELING WSP
Project No. 31402949
Galaxy Lithium (Canada) Inc. Page 9



Table 2 Water balance inflow components for north water management pond

models

Water Balance Component

Chemical Input for Model

WRTSF Runoff

Proportional waste rock and tailings contact water

WRTSF Seepage Proportional waste rock and tailings contact water
OPSF Runoff Median surface water
OPSF Seepage Median surface water

Process Plant Runoff

Median surface water

Concrete Batch Plant Area Runoff

Median surface water

North Haul Road Runoff

Waste rock contact water

South Haul Road Runoff

Waste rock contact water

Explosives Magazine Runoff

Median surface water chemistry

Open Pit Runoff

Waste rock contact water

Open Pit Ground Water

Groundwater near the pit

Direct Precipitation to WMP

Pure water

Table 3 Water balance components for north water management pond models

Water Balance Dry Wet
Component
Year 3 Year 9 Year19 | Year3 Year 9 Year 19
Waste rock contact | 54% 62% 63% 54% 61% 63%
runoff and seepage
Tailings contact 8% 8% 7% 7% 8% 7%
runoff and seepage
Median surface 19% 8% 8% 18% 8% 8%
water
Groundwater near 6% 1% 8% 7% 12% 8%
pit
Direct precipitation | 12% % 14% 14% M% 14%
Evaporation 4% 4% 5% 4% 4% 5%

The input chemistry used in the models was based on humidity cell column tests described in the 2018 modeling report
and 2019 technical memorandum and monitoring data collected in previous studies. The chemical inputs are described in
the 2018 modeling report, unless described below. The PHREEQC model requires dissolved concentrations as inputs,
therefore the chemistry from earlier in the humidity cell tests was used rather than the total concentrations,
representative of long-term steady state conditions, measured later in the evolution of the humidity cell tests. This also
acts as a more conservative assessment, as the water chemistry of the leachates produced in the tests improved as the
humidity cell tests progressed. The chemistry inputs used within the models are presented in Table 4 and Table 5 for dry
and wet conditions, respectively.

A change included in the modeling update is water quality entering and mixing in the NWMP was calculated in monthly
timesteps throughout LOM based on monthly water balance data. The previous models calculated the water quality by
mixing the discreet components for three specific years but did not evaluate the changing water quality in the NWMP as
water from the mine entered the NWMP. This update provides a more robust calculation of evolving water quality within
the NWMP. A second update from the 2019 models is to the chemistry used to represent the contact water of waste rock
and tailings in the WRTSFs. The waste rock is unsaturated (vs. the 2019 model when it was a mix of unsaturated and
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saturated waste rock), and the unsaturated waste rock uses the chemistry for the unsaturated waste rock humidity cell
from weeks 1-4. Scaling of the waste rock, tailings, and pit runoff chemistry is analogous to the models completed
previously with a scaling factor of 5.5 used for waste rock, tailings, and pit wall runoff.

Direct precipitation and evaporation are assumed to have no mass load and a pH of 5.5 (to mimic the natural chemistry of
rainfall). Evaporation is the removal of pure water and does not remove solute load from the model.
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Table 4 Estimated inflow chemistry for water management pond model for dry

conditions

Parameter Units Waste Rock Tailings HCT Median Groundwater
HCT first flush | first flush surface water | near pit
unsaturated unsaturated chemistry

pH S.U. 7.6 7.65 423 7.38

Alkalinity mg/L as 28 31 0.75 492

CaCO3

pe pe units 8.5 8.4 6.0 4.0

EC 24.8 35.7 1.4 10.3

Ca mg/L 454 475 0.5 19

Mg mg/L 81 51 03 21

K mg/L 556 510 15 16.3

Na ma/L 246 25 1.4 13

cl ma/L n/a n/a 03 12

SO4 ma/L 50 50 0.20 0.08

Al ma/L 0.63 0.92 0.000004 0.00039

Sb mg/L 0.010175 0.009533 0.000002 0.00001

Ag mg/L 0.000138 0.000138 0.0009 0.0934

As mg/L 0.8003 0.9442 0.004 0.013

Ba ma/L 0.065 0.033 0.00001 0.00004

Be mg/L 0.00003 0.00002 1.8E-05 9.2E-06

cd ma/L 25E-05 8.3E-06 0.0010 0.0005

Cr mg/L 0.001 0.0006 0.0002 0.0004

Co mg/L 0.0028 0.00T] 0.00032 0.00162

cu mo/L 0.00169 0.00491 n/a 000

Sn mg/L 01591 0.0464 1.615 0.087

Fe mg/L 0.336 0105 1.0E-06 1.0E-06

Hg ma/L 2 8E-05 15E-04 0.0008 0.58

Li mg/L 52633 0.485] 0.025 0125

Mn mg/L 0143 one 0.00004 0.00158

Mo mg/L 0.0126 0.0023 0.00043 0.00300

Ni mg/L 0.0180 0.0035 0.00041 0.00007

Pb mg/L 0.00030 0.00193 0.00012 0.00037

Se mag/L 0.00187 0.00057 0.016 0.126

Sr ma/L 0.566 0.379 0.00001 0.00065

0] mg/L 0.03839 0.02438 0.00001 0.00035

v mg/L 0.00792 0.00875 0.005 0.004

Zn mag/L 0.006 0.006 423 7.38
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Table 5 Estimated inflow chemistry for water management pond model for wet

conditions

Parameter Units Waste Rock Tailings HCT Median Groundwater
HCT first flush | first flush surface water | near pit
unsaturated unsaturated chemistry

pH S.U. 7.6 7.65 423 7.38

Alkalinity mg/L as 28 31 0.75 492

CaCO3

pe pe units 8.5 8.4 6.0 4.0

EC 24.8 35.7 1.4 10.3

Ca mg/L 4.4 6.93 0.5 19

Mg mag/L 303 333 03 2.1

K mg/L 18.8 42 15 16.3

Na ma/L n/a n/a 1.4 13

Cl mg/L 50 50 0.3 12

SO4 ma/L 0.34 825 0.20 0.08

Al ma/L 0.00555 0.0024 0.000004 0.00039

Sb mg/L 0.00008 0.00147 0.000002 0.00001

Ag ma/L 0.4365 0.948 0.0009 0.0934

As mg/L 0.036 0.2826 0.004 0.013

Ba ma/L 0.00002 0.0555 0.00001 0.00004

Be mg/L 1.9E-05 0.002007 1.8E-05 9.2E-06

Cd mg/L 0.0006 0.0729 0.0010 0.0005

Cr mg/L 0.0015 0.02667 0.0002 0.0004

Co mg/L 0.00092 0.1335 0.00032 0.00162

Cu ma/L 0.0868 0.2043 n/a 0.00M

Sn mg/L 0.183 57.6 1.615 0.087

Fe mg/L 1.5E-05 0.00081 1.0E-06 1.0E-06

Hg mg/L 1.23 3.69 0.0008 0.58

Li mg/L 0.078 9.27 0.025 0.125

Mn mg/L 0.00686 0.01407 0.00004 0.00158

Mo mg/L 0.00983 0.0873 0.00043 0.00300

Ni mg/L 0.00017 0.2124 0.00041 0.00007

Pb mg/L 0.00102 0.00036 0.00012 0.00037

Se mg/L 0.309 0.423 0.016 0.126

Sr ma/L 0.02094 0.2673 0.00001 0.00065

0] mg/L 0.00432 0.0345 0.00001 0.00035

\Y ma/L 0.003 1.098 0.005 0.004

Zn mg/L 7.6 7.65 423 7.38
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3.3 RESULTS

The NWMP modeling results for wet and dry conditions are presented in Tables 6 through 8 for select months in LOM
years, 3, 9, and 19 and are compared with applicable effluent limits defined by Directive 019 (D019) and MMER. The months
were selected to represent summer/fall conditions as the water balance model is not as robust for winter months.

Similar to previous models, solute loads in the dry climate scenarios are typically around double those of the wet climate
scenarios, as there is less dilution for the released mass load from the waste, tailings, and pit wall rock in the dry climate
scenario. The results are similar to those produced by previous models with the exception that arsenic concentrations for
the dry conditions exceed the applicable effluent limits. Concentrations of all other solutes are simulated to be compliant
with regulations. Monthly arsenic concentrations for dry conditions are shown on Figure 6. Arsenic concentrations in May
and June generally do not exceed D019 limits, but in later months, when there is a decrease in direct precipitation, arsenic
concentrations increase and begin to exceed the D019 limit around Year 8. While the arsenic concentrations in previous
models did not exceed the D019 limits, the Year 10 models did indicate arsenic concentrations may be up to 0.15 mg/L. The
different results from the models is likely due to the 2021 model addressing the ongoing NWMP water quality compared to
the 2019 model that evaluated it at specific time steps.

Arsenic Concentrations - Dry Conditions
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Figure 6.  Arsenic Concentrations in North Water Management Pond

These modelling results are based on a simplified conceptualization, commensurate with the limited geochemical data
available to date and the level of current understanding of water flow dynamics in the pit and water management pond.
For instance, single chemistries have been assigned to a compound of runoff and seepage generated from waste rock or
tailings, while runoff and seepage are expected to have markedly different degrees of interaction with the waste materials
and resulting chemical signatures.

It is likely that the simulated parameter values are subject to a degree of uncertainty and are also likely to fluctuate
significantly over time during a single year and over different years due to changing climatic conditions. The model
simplifies actual mine scenarios by combining seepage and runoff water and making assigning the chemistry to the
various components based on past studies. The PHREEQC model was set up to simulate sorption of arsenic and other trace
metals onto iron precipitates, assuming a good contact between the percolating water and the iron precipitates in the
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waste pile prior to mixing of runoff and seepage in the NWMP. At field scale, due to the kinetics and location of
precipitates, this process may be less efficient, and arsenic in the waste pile contact water may be more elevated than
predicted. Due to the arsenic concentration exceeding the D019 limit, the design of water treatment infrastructure should
assume that removal of arsenic will be necessary at least during part of each year to ensure compliance with D019 and
MMER limits. A more detailed study of the waste and tailings, combined with the current geochemistry dataset, could be
completed should a more detailed prediction be required.
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Table 6 Water management pond geochemical modeling results — LOM Year 3 - summer

D019 MMER
Average Monthly
Parameters Unit Year 3 Dry Year 3 Wet Monthly Mean
Concentra | Concentra
tion tion
Physical-chemical July August | Sept July August | Sept
pH - 76 76 7.6 7.4
é'a@ggi)ty (as mg/L 183 17.9 17.4 108 107 104
Major ions
Calcium mg/L 34.] 33.6 331 18.9 18.6 18.2
Chloride mg/L 03 0.4 0.4 03 0.4 0.4
Magnesium mg/L 6.1 6.0 59 35 34 33
Potassium mg/L 392 38.6 38.0 213 209 20.4
Sodium mg/L 291 287 28.2 16.4 16.1 15.8
Sulphate ma/L 35.4 35.0 345 353 347 340
Trace Metals
Aluminum mg/L 0.005 0.005 0.005 0.003 0.003 0.003
Antimony mg/L 0.007 0.006 0.006 0.004 0.004 0.003
Silver mg/L 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002
Arsenic mg/L 0.148 0.157 0.159 0.106 0.113 0.112 0.2 05
Barium mg/L 0.08 0.08 0.08 0.05 0.04 0.04
Beryllium mg/L 1.11E-0O6 110E-06 110E-06 112E-06 1.11E-0O6 114E-06
Cadmium mg/L 0.00016 0.00016 0.00016 0.00013 0.00012 0.00012
Chromium mg/L 0.013 0.012 0.012 0.006 0.006 0.006
Cobalt mg/L 0.004 0.004 0.004 0.003 0.003 0.002
Copper mg/L 0.00004 0.00004 0.00004 | 0.00004 0.00004 0.00004 0.3 0.3
Iron mg/L 0.00008 0.00008 0.00008 0.000M 0.000M 0.00012
Lithium mg/L 2.0 2.0 19 1 11 1.0
Manganese mg/L 0.00019 0.00020 0.00021 0.00049 0.00050 0.00052
Mercury mg/L 4.71E-05 456E-O5 | 4.46E-O5 | 2.88E-O5 | 2.77E-05 | 2.74E-05
Molybdenum mg/L 0.0100 0.0098 0.0097 0.0054 0.0053 0.0052
Nickel mg/L 0.008 0.008 0.008 0.008 0.008 0.008 0.5 0.5
Lead mg/L 215E-05 2.12E-05 2.12E-05 1.54E-05 1.51E-05 1.52E-05 0.2 0.2
Selenium mg/L 0.0012 0.0012 0.0012 0.0007 0.0007 0.0007
Strontium mg/L 0.42 0.42 0.41 023 0.23 0.23
Uranium mg/L 0.068 0.065 0.063 0.034 0.033 0.032
Vanadium mg/L 0.0054 0.0055 0.0056 0.0038 0.0038 0.0038
Zinc mg/L 0.021 0.021 0.022 0.027 0.026 0.027 0.5 0.5
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Table 7 Water management pond geochemical modeling results — LOM Year 9 - summer

D019 MMER
Average Monthly
Parameters Unit Year 9 Dry Year 9 Wet Monthly Mean
Concentra | Concentra
tion tion

Physical-chemical July August | Sept July August | Sept

pH -- 7.7 7.7 7.7 7.5 7.5 7.5

é'a@ggi)ty (as mg/L 209 205 202 138 137 13.4

Major ions

Calcium mg/L 371 36.7 36.4 20.8 20.5 20.2

Chloride mg/L 03 03 03 03 03 03

Magnesium mg/L 6.6 6.6 6.5 38 37 37

Potassium mg/L 42.4 42.0 41.6 231 22.8 22.4

Sodium mg/L 317 314 311 182 18.0 17.7

Sulphate ma/L 389 386 383 388 383 37.8

Trace Metals

Aluminum mg/L 0.006 0.006 0.006 0.004 0.004 0.004

Antimony mg/L 0.007 0.007 0.007 0.004 0.004 0.004

Silver mg/L 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002

Arsenic mg/L 0.199 0.216 0.216 0.137 0.150 0.147 0.2 05

Barium mg/L 0.07 0.07 0.07 0.05 0.05 0.05

Beryllium mg/L 113E-06 1.11E-0O6 112E-06 1.04E-06 1.03E-06 1.05E-06

Cadmium mg/L 0.00015 0.00015 0.00015 0.00012 0.000M 0.000M

Chromium mg/L 0.012 0.012 0.012 0.006 0.006 0.006

Cobalt mg/L 0.004 0.003 0.003 0.003 0.002 0.002

Copper mg/L 0.00005 0.00004 | 0.00004 | 0.00004 | 0.00004 | 0.00004 0.3 0.3

Iron mg/L 0.00007 0.00007 0.00007 0.00010 0.00010 0.00010

Lithium mg/L 22 2. 2.1 12 12 12

Manganese mg/L 0.00015 0.00016 0.00016 0.00031 0.00031 0.00032

Mercury mg/L 5.08E-05 | 4.89E-O5 | 4.84E-05 3.12E-05 2.95E-05 | 297E-05

Molybdenum mg/L 0.0108 0.0106 0.0105 0.0059 0.0058 0.0057

Nickel mg/L 0.008 0.008 0.008 0.007 0.007 0.007 0.5 0.5

Lead mg/L 2.38E-05 | 2.36E-05 2.37E-05 1.62E-05 1.59E-05 1.61E-05 0.2 0.2

Selenium mg/L 0.0014 0.0013 0.0013 0.0008 0.0008 0.0007

Strontium mg/L 0.46 0.46 0.45 0.26 0.25 0.25

Uranium mg/L 0.068 0.066 0.065 0.036 0.034 0.033

Vanadium mg/L 0.0063 0.0063 0.0064 0.0042 0.0041 0.0041

Zinc mg/L 0.019 0.019 0.020 0.022 0.021 0.022 0.5 0.5
UPDATE TO FACILITY SURFACE WATER QUALITY MODELING Wsp
Project No. 31402949
Galaxy Lithium (Canada) Inc. Page 17




Table 8 Water management pond geochemical modeling results — LOM Year 19 - summer

D019 MMER
Average Monthly
Parameters Unit Year 19 Dry Year 19 Wet Monthly Mean
Concentra | Concentra
tion tion
Physical-chemical July August | Sept July August | Sept
pH - 7.6 7.6 7.6 7.4 7.4 7.4
é'a@ggi)ty (as mg/L 182 17.6 17.3 N4 1 109
Major ions
Calcium mg/L 38.0 37.7 372 211 20.9 20.6
Chloride mg/L 0.2 0.2 0.2 02 0.2 0.2
Magnesium mg/L 6.8 6.7 6.7 38 38 37
Potassium mg/L 44.1 437 432 24.0 23.8 23.4
Sodium mg/L 319 316 312 18.0 17.8 175
Sulphate ma/L 401 39.8 393 399 395 389
Trace Metals
Aluminum mg/L 0.005 0.005 0.005 0.003 0.003 0.003
Antimony mg/L 0.008 0.007 0.007 0.004 0.004 0.004
Silver mg/L 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002
Arsenic mg/ L 0.241 0.259 0.257 0.149 0.161 0.157 0.2 05
Barium mg/L 0.07 0.07 0.07 0.05 0.05 0.05
Beryllium mg/L 1.10E-06 1.09E-06 11E-06 110E-06 1.10E-06 114E-06
Cadmium mg/L 0.00016 0.00015 0.00015 0.00012 0.00012 0.00012
Chromium mg/L 0.012 0.0m 0.011 0.006 0.006 0.006
Cobalt mg/L 0.004 0.004 0.004 0.003 0.003 0.003
Copper mg/L 0.00004 0.00004 0.00004 | 0.00004 0.00004 0.00004 0.3 0.3
Iron mg/L 0.00008 0.00008 0.00008 0.000M 0.000M 0.000M
Lithium mg/L 22 2. 2.1 12 12 12
Manganese mg/L 0.00020 0.00021 0.00022 0.00046 0.00048 0.00049
Mercury mg/L 4.67E-O5 | 4.48E-05 | 4.42E-O5 | 2.96E-05 2.81E-05 2.81E-05
Molybdenum mg/L 0.0110 0.0109 0.0108 0.0060 0.0059 0.0058
Nickel mg/L 0.009 0.009 0.009 0.008 0.008 0.008 0.5 0.5
Lead mg/L 2.31E-05 2.29E-05 2.33E-05 1.63E-05 1.60E-05 1.65E-05 0.2 0.2
Selenium mg/L 0.0014 0.0014 0.0014 0.0008 0.0008 0.0008
Strontium mg/L 0.47 0.47 0.46 0.26 0.26 0.25
Uranium mg/L 0.067 0.064 0.063 0.036 0.034 0.033
Vanadium mg/L 0.0071 0.0071 0.0071 0.0045 0.0044 0.0044
Zinc mg/L 0.021 0.021 0.022 0.026 0.025 0.026 0.5 0.5
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4 PIT LAKE MODEL

4.1 CONCEPTUALIZATION

The model for the pit lake in closure is conceptualized as per the original model described in the Geochemical Modelling
report (WSP report 171-02562-00_GC_R1, 2018). Any changes to inputs and set-up are described in this report, otherwise
inputs and set-up can be assumed to match the previous description.

Similar to the previous 2018 and 2019 modeling studies, the pit lake model water chemistry results are presented as the
water chemistry at the point of discharge following the completion of pit lake filling up to the spill point elevation in the
open pit. The chemistry of the pit lake discharge point is presented in this report along with an estimation of how the
chemistry may evolve as the lake is forming (only under the lower flow scenario).

4.2 UPDATED MINE PLAN AND WATER BALANCE AND GEOCHEMICAL DATA

4.2.1 MINE PLAN

The final pit shell for the planned mine has changed following updates to the mine plan. Changes are described earlier in
this report and major changes include the following:

— The pit was deepened from -38 mRL to -48 mRL;

—  Waste rock will be placed in the pit in the East Dump Extension; and

— The final pit layout is updated from the 2019 pit layout.

The new final pit shell is shown in the schematic in Figure 7. The stage vs. volume curve and stage vs. lake surface area

curve were derived from the final pit shell (Figure 8). The spill point is 209 mRL and may occur at anywhere along the pink
line along the pit rim on Figure 7.

Figure7.  Schematic of Final Pit Shell Used in Pit Lake Filling Model
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Figure 8. Stage-Volume and Stage-Surface Area Curves for the Final Pit Lake Filling

Model

4.2.2 GROUNDWATER INFLOWS AND WATER BALANCE

The groundwater inflows for the pit lake water balance were derived from the FEFLOW groundwater model for the Galaxy
project area, updated in 2021. The pit lake model included two scenarios originally to estimate the likely range of
groundwater inflow values after mine closure. The updated groundwater modelling has provided new inflow values for
Scenario 1 (low groundwater flow), based on the calibrated model where the rocks surrounding the pit have a very low
permeability and for Scenario 2 (high groundwater flow) assume that the pit is connected to the more permeable

paragneiss unit at some point. The groundwater inflow rate for the two scenarios are shown in Table 9.

Runoff and seepage from the South West WRTSF will drain to the pit. The model was updated to incorporate the
runoff/seepage from the South West WRTSF. The model incorporates the volume of runoff/seepage from year 19 of the
water balance during the 25-year dry conditions to provide a conservative estimate of the impact of the runoff/seepage on

the lake.

All other elements of the water balance, such as climate data, are the same as the 2018 and 2019 models. The lake forms
over 138 years for the low groundwater inflow scenario, and year 98 for the high groundwater inflow scenario. A summary

of the water balance, provided in 10-year intervals, is shown for both scenarios in Table 10 and Table 11.
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Table 9 Estimated groundwater inflows to the final pit under two flow scenarios

Groundwater

Model Elevation Inflow (m3/d)
SC 1: Calibrated model (very low permeability) -48 m 365

50 m 340

150 m 280

209 m 3
SC 2: Connected with the paragneiss unit at some point | -48 m 125

50 m 1078

150 m 864

209 m 4
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Table 10

Summary of pit lake water balance for Scenario 1 (low permeability)

Year | Pit Lake Pit Lake Pit Lake Groundwater | Rainfall+Snow | Pit wall WRTSF Waste Rock | Evaporation (m3)

Water Level | Volume (m3) | Surface Inflow (mM3) on lake (m?3) runoff (m3) | Runoff/Seepage | Flushing

(mRL) Area (m?) (m?3) water (m3)
10 59 4,155,521 101,977 1,370,671 456,149 1,697,898 834,929 - -204,126
20 88 7,827,859 147,191 1,164,839 788,281 1,318,570 751,776 2944 -354,072
30 109 11,439,197 185,671 1,109,762 988,880 1,165,214 750,000 72,406 -474,924
40 126 15,128,246 232,165 1,104,646 1,308,370 1,045,833 774,833 73,958 -618,590
50 140 18,772,012 279,927 1,067,075 1,583,033 889,186 772,520 73,043 -741,092
60 152 22,374,035 345,414 1,031,847 1,826,559 750,554 770,567 72177 -849,682
70 161 25,529,609 356,261 823,001 1,944,482 523,942 699,313 63,220 -898,444
80 170 28,856,219 376,059 752,686 2,269,855 511,300 771,691 66,670 -1,045,592
90 178 32,132,851 419,407 624,048 2,604,431 382,087 795,274 65,650 -1,194,858
100 185 35,134,977 437,417 468,901 2,607,431 299,854 759,471 60,146 -1,193,738
110 191 37,799,295 451,519 330,527 2,491,781 227,879 699,697 53,400 -1,138,965
120 197 40,764,075 498,166 272,999 3,204,281 81,580 807,026 59,376 -1,460,482
130 202 43,277,168 510,088 152,350 2,861,387 44,237 707,777 50,332 -1,302,991
140 207 45,845,537 517,220 77,223 3,087,249 10,434 746,584 51,439 -1,404,559
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Table 11 Summary of pit lake water balance for Scenario 2 (high permeability)

Year | Pit Lake Pit Lake Pit Lake Groundwater | Rainfall+Snow | Pit wall WRTSF Waste Rock | Evaporation (m3)

Water Level | Volume (m3) | Surface Inflow (mM3) on lake (m?3) runoff (m3) | Runoff/Seepage | Flushing

(mRL) Area (m?) (m?3) water (m3)
10 82 6,959,732 142,169 4,197,372 610,573 1,596,831 828,186 - -273,23]
20 n7 13,101,015 217,896 3,564,845 1,130,912 1,179,163 772,445 108,669 -506,082
30 140 18,772,012 279,927 3,202,366 1,508,874 894,853 740,123 113,683 -675,219
40 158 24,466,381 352,324 3,099,566 2,033,493 693,695 778,101 14,103 -909,986
50 171 29,232,918 377,333 2,280,712 2,239,857 502,674 745,128 95,511 -1,002,333
60 181 33,397,709 423,882 1,685,889 2,535,343 334,920 743,202 83,445 -1,134,563
70 190 37,349,042 449130 1,285,703 2,874,513 278,272 799,185 79174 -1,286,341
80 197 40,764,075 498,166 819,999 3,111,962 97,651 778,020 68,406 -1,392,599
90 203 43,787,979 511,533 464,378 3,166,204 42,820 767,374 60,563 -1,416,872
100 207 45,845,537 517,220 148,945 2,407,875 6,317 571,942 41,208 -1,077,521
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4.2.3 GEOCHEMICAL DATA

The water quality for the source terms was derived on the same basis as for the NWMP model, and for the previous 2018 &
2019 models with the exception that it now incorporates runoff/seepage from the South West WRTSF and waste rock
placed in the pit. The source term water chemistries are shown in Table 12. The groundwater quality used within the
model is the same monitoring data as per the previous model. The water quality of the pit wall runoff and the
runoff/seepage from the South West WRTSF was estimated using the week 1 - 4 data from the unsaturated waste rock
humidity cell test, using a scaling factor of 2, which is the same scaling factor used in the 2018 and 2019 models. Rainfall
and snowmelt onto the lake water table, and evaporation from the lake were represented as pure water with a pH of 5.5.
The base depth of waste rock within the pit was estimated to be at 88.5 mRL based on the site configuration shown on
Figures 1 and 7. The waste rock was incorporated into the pit lake model with the assumption that for each meter of depth
in the pit, pore space in the waste rock comprises two percent of the pit volume and two percent of the planar area.
Therefore, beginning at 88.5 mRL, two percent of the planar area was estimated to contain water from flushing waste rock
voids. The water quality of the waste rock flushing water was estimated using the week 0 data from the saturated waste
rock humidity cell test. Because the waste rock is sitting in the pit unsaturated for a number of years before the pit lake
reaches it (20 years in low flow scenario and 12 years in higher flow scenario), mineral salts are assumed to have formed in
the waste rock that will be flushed out once it is saturated with pit lake water. A scaling factor of 10 was used to represent
the accumulation and flushing of these salts.
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Table 12

Estimated inflow chemistry for pit lake

Parameter Units Waste Rock HCT Wgste Rock HCT Groundwgter snF;?AllrriaelK &
week 1-4 unsat. first flush sat. near pit evaporation

PpH S.U. 76 7.66 7.38 55
Alkalinity (r;;gc/lc_)za:s o8 35 492 0
Redox. mv 2895 258 - -
potential

pe pe units 85 8 4 4.0
Ca ma/L 16.5 749 103 0
Mg mg/L 29 38 19 0
K ma/L 202 163 21 0
Na mg/L 12,6 105 163 0
Cl ma/L n/a n/a 13 0
SO4 ma/L 14 14 12 0
Al mg/L 023 18 0.08 0
Sb ma/L 0.003700 0.009 0.00039 0
Ag mg/L 0.000050 0.0009 0.00001 0
As ma/L 0.2910 131 0.0934 0
Ba mg/L 0.024 121 0.013 0
Be mg/L 0.00001 0.00952 0.00004 0
Cd ma/L 13E-05 3.8E-04 9.2E-06 0
Cr mg/L 0.0004 0.266 0.0005 0
Co ma/L 0.0010 0.0498 0.0004 0
Cu mg/L 0.00062 0.083 0.00162 0
Sn ma/L 0.0579 0.515 0.00M 0
Fe ma/L 0.122 75.7 0.087 0
Hg mg/L 1.0E-05 5.0E-05 1.0E-06 0
Li ma/L 0.8230 6.14 0.58 0
Mn mg/L 0.052 148 0.125 0
Mo ma/L 0.0046 0.0199 0.00158 0
Ni mg/L 0.0066 0.187 0.00300 0
Pb mg/L 0.000T 0.0443 0.00007 0
Se mg/L 0.00068 0.0057 0.00037 0
Sr mg/L 0.206 1.01 0126 0
U mg/L 0.01396 0.0403 0.00065 0
\4 mg/L 0.00288 0.194 0.00035 0
Zn mg/L 0.002 0.23 0.004 0
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4.3 MODELING METHODOLOGY

The modeling methodology was the same as used for the 2018 report and 2019 technical memorandum. For each of the two
scenarios, using the proportions shown in Tables 10 and 11, the four inflow water types were mixed in PHREEQC and
evaporated water was removed from the mixture. As the residence time in the lake water is long, precipitation of
supersaturated mineral phases including ferrihydrite and amorphous aluminum hydroxide was again permitted. The
partial pressure of carbon dioxide (CO,) was adjusted to equilibrium with atmospheric CO, levels. As most of the lake water
body is expected to be anoxic, no equilibrium with atmospheric oxygen was specified. Also, for conservatism, as most of
the water in the lake will not be in close contact to the pit walls and bottom, no sorption of trace elements onto iron
hydroxides was simulated.

4.4 RESULTS

The results for the water quality at the end of the pit lake filling time, at the point of discharge from the lake, are tabulated
in Table 13. This includes both the low groundwater inflow scenario (post-closure year 138), and the high groundwater
inflow scenario (post-closure year 98).

Solute concentrations for the low flow scenario are more concentrated than those for the higher flow scenario. The
simulated pH for both the low inflow and high inflow scenarios is pH 8.0, compliant with D019 and MMER average monthly
limits. Dissolved As in both scenarios is greater than 0.1 mg/L, compliant with both Directive 019 and MMER, but relatively
close to the Directive 019 limit of 0.2 mg/L. All other parameters are also compliant with both Directive 019 and MMER
average monthly limits.

A separate model was created to evaluate the progression of the water quality throughout the period of the filling of the
pit for scenario 1 (low flow) and this model returned similar results to the static model run for the end of the pit lake
filling time. The pH was between 8.0 and 8.1 throughout filling of the pit lake. The final static filled mix for the pit lake has
a dissolved arsenic concentration of 0.168 mg/L, less than both the D019 and MMER average monthly limits. However,
Figure 10 shows that the initial estimated concentration for arsenic at the beginning of the pit lake filling mix has an
arsenic concentration of 0.223 mg/L, elevated above the D019 limit. The arsenic concentration continues to exceed the
D019 limit for the first 62 years of pit filling. Following ongoing dilution, the arsenic concentration drops over time.

The incorporation of the waste rock in the pit at 88.5 mRL is visible at the 20 year mark when the pit lake encounters the
base of the waste rock in Figures 9 and 10. However, the impact on the chemistry of the pit lake is limited. This is to be
expected as pore space in the waste rock was assumed to comprise only two percent of the pit volume,

While the pit lake model does account for the presence of waste rock in the pit, a more robust model may be developed
with the actual volume of waste rock present. In addition, the model provides a conservative estimate of the potential
impact of runoff/seepage from the South West WRTSF into the pit. The estimate is conservative as the source term
chemistry for the runoff/seepage utilizes humidity cell data from weeks 1-4 when the average arsenic concentrations were
generally more elevated than the other periods during humidity cell testing. While the arsenic may flush faster from the
South West WRTSF, it is still anticipated that arsenic concentrations will initially exceed the D019 limit.
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Table 13

Modeling results of the final water quality in the pit lake

Scenario 1 Scenario 2 DO19 Average | MMER Monthly
Parameters Unit Low Inflow High Inflow Monthly Mean
Concentration | Concentration
Physical-chemical
pH - 8.0 8.0
é;%gg;ty (as mg/L 4.8 454
Major ions
Calcium mg/L 10.6 10.9
Chloride mg/L 03 0.6
Magnesium mg/L 23 2.4
Potassium mg/L 1.8 97
Sodium mg/L 10.8 13.0
Sulphate mg/L 17.0 16.1
Trace Metals
Aluminum mg/L 0.012 0.013
Antimony mg/L 0.00182 0.00142
Silver mg/L 0.00004 0.00004
Arsenic mg/L 0.167 0.151 0.2 05
Barium ma/L 0.033 0.034
Beryllium mg/L 0.0002 0.0002
Cadmium mg/L 0.00001 0.00001
Chromium mg/L 0.005 0.005
Cobalt mg/L 0.001 0.001
Copper mg/L 0.00202 0.00234 03 03
Iron mg/L 0.02 0.0085
Lithium ma/L 0.59 0.62
Manganese mg/L 0.075 0.098
Mercury mg/L 0.00000533 0.00000424
Molybdenum ma/L 0.00264 0.00241
Nickel mg/L 0.007 0.006 05 05
Lead mg/L 0.001 0.001 02 02
Selenium mg/L 0.00047 0.00047
Strontium ma/L 0.13 0.14
Uranium mg/L 0.007 0.005
Vanadium mg/L 0.005 0.004
Zinc mg/L 0.006 0.006 0.5 05
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pH Evolution Over Pit Lake Filling Time
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Figure 9: pH Evolution Over Pit Lake Filling Time
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Figure 10:  Arsenic Evolution Over Pit Lake Filling Time
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5 SUMMARY AND CONCLUSIONS

The geochemical models for the NWMP and the final pit lake filling model were updated using similar conceptualizations
as the 2018 and 2019 models. Updates included changes to the mine plan, including in-pit disposal of waste rock.

The water management pond model was updated to address the changing water chemistry in the NWMP throughout LOM
for both 25-year dry conditions and 25-year wet conditions. Results of the model indicate that arsenic concentrations in
the dry scenario will begin to exceed D019 average monthly limits in approximately Year 8 and concentrations will
continue to increase over time. Based on these results, design for any water treatment infrastructure for the NWMP
discharge should assume that removal of arsenic may be necessary during parts of the year. Because of the elevated
arsenic concentrations during LOM, we recommend that the geochemical models are refined to address additional changes
to the mine plan.

For the geochemical model of the final pit lake, two water qualities were simulated for low and high groundwater inflow
values. Dissolved arsenic in both scenarios is near 0.15 mg/L, compliant with both Directive 019 and MMER, but relatively
close to the Directive 019 limit of 0.2 mg/L. All other parameters are also compliant with both Directive 019 and MMER
average monthly limits. However, arsenic concentrations exceeded the D019 limit for the first 62 years of the pit filling
model. This is a conservative estimate. As for the NWMP model, a degree of uncertainty remains regarding the likely
solute concentrations in the final pit lake (particularly regarding arsenic), due to the limited current knowledge about the
future pit lake dynamics. Should further information become available we would recommend refining the pit lake filling
model and chemistry prediction.

The geochemical modelling results presented herein are based on limited geochemical data and therefore represent high-
level estimates. It is recommended to carry out additional geochemical sampling, laboratory testing and more detailed
modelling to reduce the inherent uncertainties. It is good practice to increase the amount of geochemical information and
sample numbers commensurate with project stage.
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Executive Summary

Stantec Consulting Ltd. (Stantec) was contracted by Galaxy Lithium (Canada) Inc. (Galaxy) to conduct an
air quality dispersion modelling assessment, as well as a GHG emission estimate to support the James
Bay Lithium Pegmatite Project (the Project), located in the region of Nord-Du-Quebec. This report
presents the results of the air quality dispersion modelling assessment. In 2018, Galaxy prepared an air
dispersion modelling study and GHG assessment (WSP 2018) to support the development of an
Environmental and Social Impact Assessment (ESIA). Since the completion of the initial ESIA modelling,
there have been several site layout and operational changes that arose in the Value Engineering phase
(GMS 2020) of the Project which require revised air dispersion modelling. In addition, there were
comments and Information Requests from the regulatory bodies (e.g., the Impact Assessment Agency of
Canada, IAAC, and the Comité d'examen des répercussions sur I'environnement et le milieu social,
COMEX), which have been incorporated in the dispersion modelling. Where applicable, Stantec remained
consistent with the previous methods applied in the initial ESIA air dispersion modelling (WSP 2018),
including for the estimation of emissions and the set-up of the modelling parameters.

The GHG assessment involved updating the GHG emission estimates to be representative of the revised
site layout and to be compliant with the most recent requirements from Environment and Climate Change
Canada (ECCC). Emissions of GHGs were quantified by individual pollutant and expressed in units of
kilotonnes of CO:2 equivalent per year (kt CO2e/y). The GHG species in the emission inventory included
carbon dioxide (COz2), methane (CHa), and nitrous oxide (N20). The GHG assessment is attached to this
air dispersion modelling report.

The objective of the air dispersion modelling study was to verify whether applicable ambient air quality
limits will be met for contaminants that are expected to be emitted from two Project phases (i.e.,
construction and operation). The ambient air quality limits used in this assessment were prescribed by the
Quebec Ministry of Environment and Climate Change/Ministére de I'Environnement et de la Lutte contre
les changements climatiques (MELCC 2018), the Canadian Council of Ministers of the Environment
(CCME 2021), and the World Health Organization (WHO 2005). The CAAQS are reference values for
regional air quality management and are applicable to measured ambient concentrations at human
receptor locations away from the industrial facility boundaries. The maximum model predicted
concentrations from the Project are compared to the CAAQS in this context and do not imply compliance
at the application boundary limit.

The air contaminants of interest include carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide
(S0O2), volatile organic compounds (VOCs), and particulate matter (total particulate matter, TPM;
particulate matter with an average size of 10 ym, PM10; and particulate matter with an average size of 2.5
um, PMzs), for both the construction and operation phase, and 19 metals for the operation phase.

The emission rates used in the air dispersion modelling were based on a combination of site-specific data
and published emission factors. The dispersion modelling was performed using the AERMOD dispersion
modelling system (v18181) and hourly meteorological data for a 5-year period, 2011-2015, consistent
with the former WSP (2018) ESIA modelling.
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The assessment was conducted following the “Guide de la modélisation de la dispersion atmosphérique”
(GMDA) (MELCC 2005) and the instruction guide “Préparation et réalisation d’'une modélisation de la
dispersion des émissions atmosphériques — Projets miniers” (MELCC 2017).

Modelling results are presented at locations at and beyond a defined application boundary as well as at
several sensitive receptors that fall into the categories of Cree Camp, traditional activity, valued area, and
a local truck stop (km 381). The model predicted concentrations for construction phase were below the
applicable ambient air quality limits for all species except for the 1-hour NO2 (CAAQS). The 1-hour NO2
concentration exceeded the 2020 CAAQS by 164% and 234% for the 2025 CAAQS. The model predicted
maximum 1-hour NO2 concentrations that were greater than the 2020 and 2025 CAAQS were limited in
spatial area and not near the sensitive receptors.

For operation phase, the model predicted concentration for all species/averaging period were below the
applicable ambient air quality limits except 24-hour TPM, 1-hour NO2 (CAAQS), 1-hour crystalline silica
and annual crystalline silica concentrations. The 24-hour TPM concentration limit was exceeded by 101%
at a single location on the application boundary, for one 24-hour period over the 5-years modelled
(~0.05% of the time). The 1-hour NO2 (CAAQS) concentration exceeded the CAAQS on the application
domain and at the traditional activity sensitive receptors. The maximum 1-hour NO2 (CAAQS)
concentration exceeded the 2020 CAAQS by 196% and 280% for 2025 CAAQS. The 1-hour crystalline
silica air quality limit was exceeded by 179% in the application domain (outside the defined application
boundary), but not exceeded at any of the sensitive receptors. The annual crystalline silica air quality limit
was exceeded by 435% in the application domain (outside of the defined application boundary), by 213%
at the km 381 truck stop, and by 261% at location of traditional activity.
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Abbreviations

Ag

As
ANFO
Ba

Be
CAAQS
CAT
CCME
Cd

CHa4
CEAA
CoO
COMEX

Cr (VI)
Co

Cu
DEMP
DMS
ECCC
ESIA
EQA
FeSi
GHGs
GMS
Hg

JBNQA
MELCC
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silver

arsenic

ammonium nitrate/fuel oil

barium

beryllium

Canadian Ambient Air Quality Standards
Caterpillar (machinery and equipment brand)
Canadian Council of Ministers of the Environment
cadmium

methane

Canadian Environmental Assessment Agency
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1.0 INTRODUCTION

Stantec Consulting Ltd. (Stantec) was contracted by Galaxy Lithium (Canada) Inc. (Galaxy) to conduct an
air quality dispersion modelling assessment and greenhouse gas (GHG) emission estimate to support the
James Bay Lithium Project (the Project) in the region of Nord-Du-Quebec. The Project mine site is located
approximately 10 km south of the Eastmain River, 100 km east of James Bay, and 1 km North of the 381
kilometer truck stop managed by the Société de Développement de la Baie James. The mine site is
located on Cree territory and Category lll lands as classified by the James Bay and Northern Quebec
agreement.

An atmospheric dispersion modelling study and GHG assessment (WSP 2018) were conducted in 2018
to support an Environmental and Social Impact Assessment (ESIA). The former dispersion modelling
assessment will herein be referred to as the initial ESIA modelling (WSP 2018). The Project is subject to
the provincial environmental impact assessment and review procedure, as stated in Section 153 of
Chapter Il of the Environment Quality Act (Loi sur la qualité de I'environnement) (EQA). Annex A of the
EQA lists the projects that require an assessment, and includes “any mining project, including expansion,
conversion, or modification of an existing mining operation.” In addition, the Project is in territory governed
by the James Bay and Northern Quebec Agreement (JBNQA), in which Annex 1 of Chapter 22 of the
JBNQA lists mining projects as being required to undergo and environmental impact assessment.

The Project is also subject to a federal environmental assessment under the Canadian Environmental
Assessment Act, 2012 (CEAA 2012). Article 16(b) of the CEA Act lists the Regulations Designating
Physical Activities and includes the construction and operation of a new mine, other than a rare element
mine or gold mine, with a production capacity of 3,000 t/day or more and a metal mill with an input
capacity of 4,000 t/day or more will require an environmental assessment.

The Project requires additional modelling due to site layout and operational changes made by a Value
Engineering Feasibility Assessment (GMS 2020) conducted since the initial ESIA modelling submission in
2018 (WSP 2018). In addition, there were several information requests/comments provided by the Impact
Assessment Agency of Canada (IAAC - formerly known as the Canadian Environmental Assessment
Agency, CEAA), and the Comité d'examen des répercussions sur I'environnement et le milieu social
(COMEX), which have been addressed by this revised air quality dispersion modelling assessment.

The site layout changes are the relocation of the processing plant, and relocation of the overburden,
waste rock, and tailings stockpiles. The site layout changes resulted in a reduction of the proposed
developed site area, which reduced road distances and truck travelling distances across the site.
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The proposed site layout changes also affect greenhouse gas (GHG) emissions, and as such, Stantec
updated the GHG emission estimates that consider the proposed site layout changes and to be compliant
with the most recent requirements from Environment and Climate Change Canada (ECCC). Emissions of
GHGs were quantified by individual pollutant and as kilotonnes of CO2 equivalent per year (kt CO2ely).
The GHG species in the emission inventory included carbon dioxide (CO2), methane (CHa), and nitrous
oxide (N20). The GHG assessment is attached to this air dispersion modelling report (Appendix D).

This report is divided into the following sections:

Section 1 provides a general introduction to the dispersion modelling assessment

Section 2 provides a description of the Facility and operations

Section 3 describes the air contaminants of interest and applicable ambient air quality limits
Section 4 provides an overview of the Facility emissions

Section 5 provides the methods and inputs used to conduct the air dispersion modelling
Section 6 provides the results of the modelling study

Section 7 provides a summary and the overall conclusions

Section 8 provides closing remarks

Section 9 provides the list of references used in the report

2.0 PROJECT DESCRIPTION AND PROCESS OVERVIEW

The James Bay lithium mine, located in the region of Nord-du-Quebec, will be constructed over an 18-
month period. The construction phase includes, but is not limited to, road preparation, concentrator
construction, waste rock pile preparation, dike construction, and the operation of the pits for the supply of
construction material.

Following construction, the mine will be operated as a conventional open pit mine that will extract
approximately 2.0 million tonnes of spodumene pegmatites per year. The extracted ore will be sent to a
concentrator mill on-site and processed to the product, spodumene concentrate beneficiated to
approximately 6.0% lithium oxide (Li2O). The mine and associated processing mill are expected to
operate for 19 years.

The Project site will have stockpiles (for topsoil, overburden, waste rock, tailings and ore), retention
basins, a water treatment unit, administrative buildings, a camp for workers, garages and an explosives
storage site.

In the pit, conventional open pit methods using drill and blast technique will be used to access the ore.
Ammonium nitrate/fuel oil (ANFQO) explosive will be used for the blasting of the ore during the winter
months (November to April) and bulk emulsion explosives used during the warmer months (May to
October). During construction, blasting will occur approximately 20 times over the peak construction year
for a maximum of three blasts per week. For the peak operational year (year 14), blasting will occur
approximately 156 times annually, with approximately three blasts per week. The peak operational year
was determined from the material movement log provided by Galaxy and presented in Appendix G.
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Waste rock will be transported to the designated waste rock stockpiles via truck. The active waste rock
pile changes throughout the operation of the mine, as capacity is reached. The east waste rock pile is
active during construction, while the east waste rock extension is active during the peak operational year
(year 14). Ore will be transported to the run-of-mine (ROM) stockpile at the processing mill storage yard.
The processing will include a three-stage crushing/screening circuit, dense media separation,
dewatering/filtration and dry stack tailings disposal, and concentrate stockpile and shipping. The three-
stage crushing will consist of a primary jaw crusher, a multi-deck sizing screen, a secondary crusher, and
a tertiary crusher that conveys the crushed material ranging from 1 to 15 mm to the crushed material
stockpile.

The crushed material will then be fed to the Dense Medium Separation (DMS) plant via vibrating pan
feeders and a sizing screen feed conveyor which will separate fines (<1 mm) out to be sent directly to
tailings. In the DMS plant, the material is first mixed with a ferrosilicon (FeSi) slurry, used to densify the
material to enhance gravity separation. The primary DMS cyclone is then fed, the overflow streams will be
dewatered by a series of static and vibrating screens and the FeSi will be recovered. The dewatered
waste and fines will be sent to the dry tailings and waste rock stockpile. The primary cyclone underflow
streams will be dewatered and the FeSi recovered. The dewatered products will be directed to the
secondary DMS cyclones to repeat the process. The spodumene concentrate is then stockpiled and
ready for shipping.

The process overview information was obtained from several sources, including but not limited to the
ESIA Modelling Scope of Work (Galaxy 2020), the Value Engineering Report (GMS 2020), and the former
dispersion modelling report (WSP 2018).

2.1 DUST MANAGEMENT PLAN

Since the initial ESIA modelling (WSP 2018) was conducted, Galaxy has developed a Dust Emissions
Management Plan (DEMP) that outlies dust control techniques that will be applied during all Project
phases, i.e., construction, operations, and closure. The DEMP has been provided in Appendix E. The
DEMP includes controls including, but not limited to, the following:

e minimizing uncovered stripped surface areas by restoring and revegetating storage piles

e |ow loading drop heights limited to a 10 m height

e dust collectors on the drilling machines

e water jets prior to the crushing line (during construction)

e watering of unpaved roads

e chemical dust suppression applied on unpaved roads, when deemed necessary

e low speed limits of 40 km/h on site

e avoiding unnecessary idling

o dust collectors at the concentrator plant (during operations)

¢ limiting certain operations during particulate meteorological conditions, e.g., to avoid blasting/material
handling during times of high winds or when prevailing winds can transport dust to sensitive areas
(e.g., truck stop at km 381)
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The DEMP also outlines the ambient air quality monitoring program Galaxy will implement for the
Project’s operations phase.

3.0 AIR CONTAMINANTS OF INTEREST

The air contaminants of interest considered in this study remain consistent with those that were assessed
in the initial ESIA modelling (WSP 2018) and include those expected to be released which have a
standard or criteria defined by the Quebec Ministry of the Environment and Climate Change/Ministére de
I'Environnement et de la Lutte contre les changements climatiques (MELCC 2018), the Canadian Council
of Ministers of the Environment (CCME 2021), or whose modelling was required by the CEA Guidelines
for the Preparation of an EISA.

The air contaminants of interest include carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide
(S0O2), volatile organic compounds (VOCs), particulate matter (total particulate matter, TPM, particulate
matter with an average size of 10 ym, PM1o, particulate matter with an average size of 2.5 ym (PMzs),
and 19 metals and metaloids. The metals include antimony (Sb), silver (Ag), arsenic (As), barium (Ba),
beryllium (Be), cadmium (Cd), chromium (Cr (Ill)), cobalt (Co), copper (Cu), crystalline silica (SiO2),
manganese (Mn), mercury (Hg), nickel (Ni), lead (Pb), thallium (TI), titanium (Ti), vanadium (V), and zinc

).
3.1  AMBIENT AIR QUALITY LIMITS

Ambient air quality (e.g., outdoor air as opposed to workplace air) in Quebec is regulated under the
Environment Quality Act. Provincial ambient air quality limits have been established by the Quebec
Ministry of the Environment and Climate Change (MELCC) (Ministére de I'Environnement et de la Lutte
contre les changements climatiques) and defined under the Quebec air quality standards and
criteria/Normes et critéres Québécois de qualité de I'atmospheére, version 6 (NCQQA, v6) (MELCC 2018).
In addition, the Canadian Council of Ministers of the Environment (CCME 2021) has established
Canadian Ambient Air Quality Standards (CAAQS) which have been considered in this assessment.

Since PM1o values are not presented in the NCQQA, guideline values from the World Health Organization
(WHO) are used instead.

In accordance with the MELCC modelling guide (MELCC 2005), the predicted modelled concentrations
must be added to ambient (background or initial) concentrations representative of the region studied to
assess compliance. To determine ambient concentrations, the following approaches can be considered:

e Concentration measurements obtained on-site
e Concentration measurements taken by MELCC air quality monitoring stations, available from MELCC
e Generic initial concentrations defined by MELCC.
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The initial concentrations used in this study are sourced mainly from generic initial concentration defined
by MELCC. The project is remote and located away from major sources of emissions due to human
activity, and as such, the initial concentrations described for Northern Projects in the document -
Preparation and realization of a dispersion modeling Atmospheric emissions - Mining projects/ Guide
d’instructions — Préparation et réalisation d’'une modélisation de la dispersion des émissions
atmosphériques — Projets miniers (MELCC 2017) were adopted for this assessment. For some species,
the initial concentrations for Northern Projects are not defined, in which the concentrations in the NCQQA
v5 were considered.

For the annual concentration of PM2s, an initial concentration of 4.5 pg/m3was used, established in the
initial ESIA modelling (WSP 2018) from the measurements at the Pémonca station which is in a region
representative of the modelling domain. For PM1o, an initial 24-hour concentration of 21.8 pg/m3was
estimated in the original ESIA modelling (WSP 2018) from an interpolation between the initial 24-hour
concentration for TPM (40 pg/m3) and PM2s (15 pug/m3), whereas the annual PM1o value (5.5 pg/m?3) was
estimated using the same method from the annual concentration of TPM at the Lac-Edouard station (8
pg/m3) and PM2s at the Pémonca station (4.5 pug/m?3),

There is no available initial concentration value for VOCs. As there is no defined VOC limit, the
concentration results with or without the addition of the initial concentration is irrelevant, especially since
the sources of the project will be the main VOC emission in the modelling domain. An initial concentration
of zero was therefore considered appropriate for VOCs.

The initial concentrations applied were consistent with those used in the initial ESIA modelling submission
(WSP 2018). The threshold limits for each air contaminant listed in the NCQQA (MELCC 2018), the
CAAQS, or WHO, are presented in Table 1 along with their applicable initial concentration. The threshold
limits are presented in units of micrograms per cubic meter (ug/ms3).
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Table 1 Ambient Air Quality Limits
Air Averadin Initial Initial
. 19ing Statistical Limit (ug/m?®) Type of Limit Authority Concentration Concentration
Contaminant Period 3
(ng/m?) Reference
Total Suspended
Particulate 24 hours 1t Maximum 120 Standard MELCC 40 Northern projects
(TPM)
Particulat 24 hours 99t Percentile 50 Guidelines WHO 21.8 TPM/
articulate : PM 2.5 interpolation
Matter < 10 ym TPM/
PM t i ideli
(PM1o) Annual 1st Maximum 20 Guidelines WHO 5.5 PM 2.5 interpolation
) ) 24 hours 18t Maximum 30 Standard MELCC 15 Northern projects
Fine particulate 24h 98" Percentile’ 27 CAAQS CCME 15 North ject
matter (PMo.s) ours ercentile orthern projects
Annual 18t Maximum? 8.8 CAAQS CCME 4.5 MELCC monitoring'
1 hour 98t Percentile* 13 gggg; I3 CAAQS CCME 50 Northern projects
Ni dioxid 1 hour 1st Maximum 414 Standard MELCC 50 Northern projects
(’\llt(r)zg);en loxide 24 hours 18t Maximum 207 Standard MELCC 30 Northern projects
Annual 15t Maximum 103 Standard MELCC 10 Northern projects
Annual 1t Maximum® 32 ((22%2205))/ 23 CAAQS CCME 10 Northern projects
4 min 18t Maximum® 1,310 Standard MELCC 40 Northern projects
4 min 99.5" Percentile® 1,050 Standard MELCC 40 Northern projects
. 183 (2020) / 170 .
th 7 6
Sulphur dioxide 1 hour 99t percentile (2025) CAAQS CCME 21 Northern projects
(S02) 24 hours 18t Maximum 288 Standard MELCC 10 Northern projects
Annual 18t Maximum?® 52 Standard MELCC 2 Northern projects
Annual 18t Maximum 13 ((22%22052)/ 10 CAAQS CCME 2 Northern projects
Carbon 1 hour 18t Maximum 34,000 Standard MELCC 600 Northern projects
monoxide (CO) 8 hours 18t Maximum 12,700 Standard MELCC 400 Northern projects
Volatile Organic
Compounds Annual 18t Maximum - - ACEA 0 -
(VOCs)
Antimony (Sb) Annual 18t Maximum 0.17 Standard MELCC 0.001 Northern projects
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Table 1 Ambient Air Quality Limits
Air Averadin Initial Initial
. 19ing Statistical Limit (ug/m?®) Type of Limit Authority Concentration Concentration

Contaminant Period 3

(ng/m?) Reference
Silver (Ag) Annual 15t Maximum 0.23 Standard MELCC 0.005 Northern projects
Arsenic (As) Annual 18t Maximum 0.003 Standard MELCC 0.002 Northern projects
Barium (Ba) Annual 15t Maximum 0.05 Standard MELCC 0.02 Northern projects
Beryllium (Be) Annual 18t Maximum 0.0004 Standard MELCC 0 Northern projects
Cadmium (Cd) Annual 15t Maximum 0.0036 Standard MELCC 0.0005 Northern projects
gl)lrlw)r)omlum (Cr Annual 18t Maximum 0.1 Standard MELCC 0.01 Northern projects
g\r);;)mlum (Cr Annual 1t Maximum 0.004 Standard MELCC 0.002 Northern projects
Cobalt (Co) Annual 15t Maximum 0.1 Criterion MELCC 0 Northern projects
Copper (Cu) 24 hours 18t Maximum 2.5 Standard MELCC 0.2 Northern projects
Manganese (Mn) Annual 15t Maximum 0.025 Criterion MELCC 0.005 Northern projects
Mercury (Hg) Annual 18t Maximum 0.005 Standard MELCC 0.002 Northern projects
Nickel (Ni) 24 hours 18t Maximum 0.014 Standard MELCC 0.002 Northern projects
Lead (Pb) Annual 18t Maximum 0.1 Standard MELCC 0.004 Northern projects
Selenium (Se) Annual 1t Maximum 2 Criterion MELCC 0.15 NCQQA v5
Crystalline silica 1 hour 18t Maximum 23 Criterion MELCC 6 NCQQA v5
(SiO2) Annual 18t Maximum 0.07 Criterion MELCC 0.04 NCQQA v5
Thallium (TI) Annual 18t Maximum 0.25 Standard MELCC 0.005 Northern projects
Titanium 24 hours 18t Maximum 2.5 Criterion MELCC 0 NCQQA v5
Vanadium (V) Annual 18t Maximum 1 Standard MELCC 0.01 Northern projects
Zinc (Z) 24 hours 18t Maximum 2.5 Standard MELCC 0.1 Northern projects
Notes:
1 The 3-year average of the annual 98" percentile of the daily 24-hour average concentrations
2  The 3-year average of the annual average concentrations
3 Value established from measurements at the Pémonca station located in a region representative of the study site, compared to other available stations (WSP 2018)
4 The 3-year average of the annual 98" percentile of the NO, daily maximum 1-hour average concentrations
5  The arithmetic average over single calendar year of all 1-hour NO, concentrations
6  Based on the initial 4-minute concentration converted for a period of 1 hour using the conversion formula (C (T) = C wwxX 0.97 T )
7  The 3-year average of the annual 99"" percentile of the SO, daily maximum 1-hour average concentrations
8  The arithmetic average over single calendar year of all 1-hour SO, concentrations
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4.0 EMISSION SOURCES

An emissions inventory was developed for the proposed emission sources at the Project. Emissions were
categorized for the construction and operation phases. Emissions were estimated using published
emission factors or engineering calculations in combination with operational and compositional data
provided by Galaxy. The methodologies, assumptions, and general data used in the emission estimation
for each of the Project sources are described in the following sub-sections. When applicable, the sources
of data, estimation methodologies, and assumptions were kept consistent with those used in the initial
ESIA modelling (WSP 2018). Sample calculations of the source emission estimates are provided in
Appendix C.

4.1 CONSTRUCTION PHASE

The location of the emission sources included in the modelling of the construction scenario are presented
in Figure B2-1 (Appendix B) while the source description tables are presented in Appendix A. The
construction activities generally occur for 10 hours a day, from 7 am to 5 pm, with the peak construction
occurring over a 100-day period. As consistent with the initial ESIA modelling (WSP 2018), construction
emissions included TPM, PM1o, PM25, CO, NOx, VOCs, and SO2. Metals were not considered from the
construction phase.

4.1.1 Ore Concentrator and Workers’ Camp

The concentrator is not in operation during construction hence concentrator emissions in the construction
model scenario were not considered. The workers’ camp and some administrative buildings will be
operational during the construction phase. The combustion of propane for heating these buildings is a
source of particulates and combustion gas emissions (TPM, PM1o, PM25, CO, NOx, VOCs and SO3z) and
were considered in the modelling. The administrative buildings with air emissions include the dormitories,
kitchens, offices, laundry, and medical room. Eleven stacks were considered active for the construction
period. These sources were modelled at their nominal capacity for a period of 24 hours per day, as such,
they are conservatively overestimated in the modelling scenario. In addition, the auxiliary heating sources
would only be active during the cold season, however, they were conservatively modelled year-round.

The stack characteristics for these sources, such as location, dimensions (height and diameter),
temperature, and exit velocity have been compiled using information provided by Galaxy and are
presented in Table A.1.1 (Appendix A).

Emission rates from the combustion of propane were estimated using the nominal propane consumption
(provided by Galaxy) and emission factors from the US EPA AP-42 Chapter 1.5 - Liquefied Petroleum
Gas Combustion (US EPA 2008). For particulates, the emissions included the sum of filterable particles
and condensable particles. All particles are less than 1 ym in size, as described in Section 1.5 of AP-42,
as such, the ratios of PM+1o/TPM and PM2.s/TPM were 100%. The estimated emission rates are presented
in Table A.1.2 (Appendix A).
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4.1.2 Unpaved Roads

Traffic on the unpaved roads generates fugitive dust emissions. The generation of emissions is directly
proportional to the quantity of material transported, the vehicle type, the road silt content, and the
maintenance of road surfaces.

The main roads used during the construction scenario correspond to those required for mining during
operations. The usage and physical characteristics of the roads modeled were based of technical data
provided by Galaxy. The proposed haul truck fleet is detailed in Table 2 for the construction model
scenario. The height, length, and gross weight were obtained from manufacturer specifications for the
haul truck model, CAT 777G.

Table 2 Description of the Proposed Transport Truck Fleet - Construction
. . . . Number of Vehicles in
Vehicle Model Height (m) Width (m) Gross Weight (t) the Fleet (construction)
Caterpillar 777G 5 4 164.4 3

The routes considered were based on the material hauling log for the construction phase provided by
Galaxy, which are provided in Appendix F. There are three routes, center pit phase 1 bench to surface,
surface to ore (processing plant), and surface to the east waste rock pile. The haul trucks transport
material from the pit to the storage yard where the construction material is crushed, and from the pit to the
waste rock pile. These routes are presented in Figure B2-1 (Appendix B). These sources were modeled
as adjacent line-volume sources and set up using the haul-roads tool in Lakes Environmental (AERMOD
view). The release height and initial vertical dimensions were estimated based on the average height of
the trucks, while the width and horizontal dimension were based on the 20 m width of the roads
throughout the site. The source parameters of the roads are presented in Table A.1.3 (Appendix A).

The length of road segments and number of cycles were obtained from the material movement log for
haul trucks (see Appendix F). The number of cycles considers that the payload is approximately 86 dry
tonnes of rock per trip (GMS 2020), the number of construction days during the year is 100, and there is
10 hours of construction per day. The vehicle kilometers traveled (VKT) were determined based on the
route length and number of trips.

Particulate emissions were calculated using the method from US EPA, AP-42, Chapter 13.2.2 Unpaved
Road, Equation 13.2.2(1a) (US EPA 2006a). A fugitive dust control efficiency of 95% was applied during
the winter months (October-May) as there is snow coverage, and a summer (June-September) fugitive
dust control efficiency of 80% for the application of dust suppression and consistent road watering. These
efficiencies were obtained from Golder Associates. 2012. "Final Report Determination of Natural Winter
Mitigation of Road Dust Emissions from Mining Operations in Northern Canada." The silt content of the
unpaved road surface material, 2%, was provided by Galaxy. The emission rates for each road segment
are presented in Table A.1.4 (Appendix A).
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The distance, annual amount of material hauled, and the number of truck trips for each of the assessed
routes is presented in Table 3.

Table 3 Construction Phase Haul Road Usage Details
Approximate Annual Material Truck Trips
Haul Route Length (m) Hauled (kt) Annual Daily
Center Pit Phase 1 (CP1) — Bench 11,34 2.500 29,070 291
to Surface
CP1 — Surface to Ore 1,827 184 2,135 22
CP1 — Surface to East Waste Rock 1,634 2,316 26,936 270

4.1.3 Material Handling

Material handling (loading and unloading) to haul trucks generates fugitive emissions of particulates and
particulate metals. Material loading/unloading were assessed as drop sources, with particulate emissions
calculated using US EPA, AP-42 Chapter 13 Aggregate Handling and Storage Piles, Equation 13.2.4.(1)
and the quantity of material transferred (US EPA 2006b). The quantity of material transferred was based
on the data provided by Galaxy in the material handling log (provided in Appendix F). Hourly emission
rates were determined for each hour in the 5-year data set as a function of the corresponding hourly wind
speed. The moisture content for ore is 5% (from project engineering data for pit materials, consistent with
the initial ESIA modelling by WSP 2018) while the moisture content for sand is 7.4% according to AP-42
Chapter 13.2.4 for Municipal solid waste landfills, sand (US EPA 2006b).

The locations of the material handling source emissions are presented in Figure B2-1 (Appendix B) and
the physical source parameters and emission rates are presented in Table A.1.5 (Appendix A). For
material loading, the initial horizontal dispersion parameter was estimated from the width of the load
excavator (Caterpillar 374), while the release height and initial vertical dispersion parameters were
estimated from the dimensions of the haul trucks. For material unloading, these three parameters were
estimated based on the dimensions of the haul trucks.

4.1.4 Mobile Crushing/Screening

There are two crushing/screening lines located in the storage yard each consisting of a mobile crusher
and a mobile screen. The model specifications are not available, as such, conservative assumptions were
made to estimate the emissions. The feed rates of the units were assumed to be consistent with those
presented in the initial ESIA modelling (WSP 2018), which are 725 t/h for each line, for a total of 1,450 t/h.
This works out to be a daily tonnage of 11,109 t/d crushed rock for 10 hours of construction per day.

Particulate emissions from crushing and screening were estimated using throughput data and emission
factors sourced from the US EPA AP-42 Chapter 11.19.2 - Crushed Stone Processing and Pulverized
Mineral Processing (US EPA 2004a). It was conservatively assumed that the emission factors for
crushing corresponded to controlled tertiary crushing. The controlled emission factors were used as there
will be direct water sprays on the material prior to crushing.
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The crushing and screening units have been modelled as volume sources, the physical parameters and
emission rates are presented in Table A.1.6 (Appendix A). The exhaust gas from these units has also
been included in the modelling, modelled as point sources, as described in Section 4.1.8.

4.1.5 Dozing

Bull dozers are used to lay construction material during the construction of the dike, waste areas, and
storage yard. The maximum construction year assessed does not correspond to the construction stage of
the dikes and waste areas, as such, the three dozers (two track dozers and one wheel dozer) were
placed in the storage yard.

The dozer emission rates for particulate were estimated using emission factors presented in AP-42
Section 11.9 Western Surface Coal Mining (US EPA 1998). The emission factors for overburden were
used. A control efficiency of 50% was applied to represent the intermittent nature of this type of activity.
Rock moisture was assumed to be 5%, consistent with the initial ESIA modelling (WSP 2018) which was
based on engineering data for the pit materials. The silt content was 2%, which is the site-specific content
for ore provided by Galaxy.

The dozing activities were represented in the model using volume sources, as shown in Figure B2-1
(Appendix B). The physical characteristic and the emission rates of these modeled sources are presented
in Table A.1.7 (Appendix A).

4.1.6 Blasting

Blasting occurs during construction to generate the waste rock used in the construction activities and
during the preparation of the pit. Blasting parameter data was provided by Galaxy and included, but was
not limited to, the quantity of explosives used during the construction phase, the tonnage of rock
displaced, the frequency of blasts, drill holes per blast and blast/drill hole dimensions. Construction blasts
can occur up to three times per week. Ammonium nitrate (AN) emulsion will be used for blasting in the
summer while ANFO will be used for blasting in the winter. It was assumed that winter blasting occurred
for six months, from November to April, while summer blasting occurred for the remainder of the year.
The relevant construction phase blasting data used in the emission estimates and modelling parameters
is presented in the Table 4.

Table 4 Source Parameters used to Estimate Blasting Emissions during
Construction

Blasting/Drilling Parameter Unit Value
Burden m 5
Spacing m 5
Blasting surface by drilling m?/hole 25
Holes per blast Hole/blast 185
Total Blasting Surface m?/blast 4,616
Tonnes Blasted Kt/period 2,500
Blasts per week Number 3
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Emissions from explosive detonation were estimated using the mass of explosives per blast and emission
factors sourced from Australian NPI - "Emission estimation technique manual for explosives detonation
and firing ranges Version 3.1" (2016). Emissions from ore blasting were estimated using emission factors
sourced from US EPA, AP-42, Fifth Edition, Volume I, Chapter 11.9 Western Surface Coal Mining (US
EPA 1998). Galaxy indicated that the duration of the explosive detonation is 3 seconds.

The blasting was assumed to occur at 6 pm on Monday, Wednesday and Friday. The height of the blast
was estimated to be 10 m. Blasting emissions were modelled as volume sources, the location is shown in
Figure B2-1 (Appendix B) while the source parameters and emission rates are presented in Table A.1.8
(Appendix A).

4.1.7 Drilling

Drilling of the blasting boreholes in the starter pit is a source of fugitive dust emissions. Two drills were
considered during construction, one pre-split drill and one production drill. There are 185 holes/blast
during construction. There can be up to three blasts per week during the construction phase. The drill
penetration rate is 19.6 m/h. Drilling emissions will be controlled with dust collectors.

Particulate emissions from drilling were calculated using the estimated number of holes drilled per hour
and the emission factors presented in AP-42 Chapter 11.9 - Western Surface Coal Mining (US EPA
1998). A control efficiency of 99% (for a dust collector) was used following Australian NPl Emission
estimation technique manual for mining Version 3.1 (2012). The estimated number of holes drilled each
hour was estimated from the number or holes drilled per blast, the blast frequency, and the operational
hours per day.

The drilling emissions were modelled using a volume source, the locations are presented in Figure B2-1
(Appendix B), while the source parameters and emission rates are presented in Table A.1.9 (Appendix
A). The source characteristics were based on the physical parameters of a Caterpillar MD5125 drill rig.

4.1.8 Combustion Exhaust Gases

The emissions of diesel combustion exhaust gases (TPM, PM1o, PM25s, CO, NOx, SOz, and VOCs) from
large mobile equipment and haul-trucks were considered in the construction phase modelling. Smaller
mobile sources (smaller equipment and passenger vehicles) were not modelled as the expected air
contaminant releases are not likely to contribute substantively to ground-level concentrations outside the
Project’s defined application boundary.

Exhaust gas emissions from off-road mobile equipment were estimated using the engine power (hp), the
load factor, and emission factors (g/hp hr) obtained from the US-EPA (2010a) document "Exhaust and
Crankcase Emission Factors for Nonroad Engine Modeling Compression-Ignition". This method was
applied for total hydrocarbon emissions, in which the rates of VOCs were speciated from using
conversion factors provided by the US EPA (2010b). As the specific vehicle ages is unknown, the
emissions were conservatively estimated assuming that the engine degradation was maximized. The list
of mobile equipment was provided by Galaxy, where engine power was not provided, it was assumed to
be like those in the former assessment performed by WSP (WSP 2018). The diesel sulphur content was
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assumed to be 15 ppm, the limit prescribed by the Sulfur in Diesel Fuel Regulations (ECCC 2013) for
diesel fuels for off-road engines. The input data used to estimate emissions from mobile equipment
exhaust are presented below in Table 5.

As haul trucks exhaust pipes are often horizontal or on the side of the vehicle, the dispersion is impacted
by the movement of the vehicle. The haul trucks were categorized using line-volume sources in the model
(combined with the unpaved road emissions), which conservatively removes the consideration of
buoyancy and vertical exit velocity. The emissions were distributed over the segments based on the
average time spent on the segment (e.g., based on the route lengths and number of trips per route).

For the localized mobile equipment, the dispersion is not significantly influenced by vehicle movements as
travel is at low speed. As such, exhaust gases from these sources were represented by point sources
using physical parameters (e.g., vertical exit velocity, temperature, height, and diameter of released)
based on the vehicle specifications. The locations of these sources are presented in Figure B2-1
(Appendix B). The source parameters and emission rates of these sources are presented in Table A.1.10

(Appendix A).

Table 5 Mobile Equipment Source Parameters for Construction
Power Number in
Equipment Assumed Ratin Engine Loading Fleet Modelled
quip Model 9 Tier Factor (Construction | Sources
(hp) Phase)
100 t haul truck Caterpillar 777 916 T4 0.59 3 Roads
Track dozer Caterpillar D9T 441 T3 0.59 2 Trdoz1x,
Trdoz2x
Wheel dozer Caterpillar 966K 496 T3 0.59 1 Whdz1x
. . . Crush1x,
Crushing unit Kpijci 3055 415 T3 0.43 2 Crush2x
Screening unit Kpijci FT6203 225 T3 0.43 2 Scrnix
pre-split drilling Caterpillar
machine MD5125 325 T3 0.43 1 Scrn2x
Production Drilling Caterpillar .
Machine MD5125 325 T3 0.43 1 Prodrilx
Grader Caterpillar 14M 294 T3 0.59 1 Predrix
Utility Wheel Loader | Caterpillar 966K 250 T4i 0.59 1 Whidr1x

The total emissions from the haul trucks were distributed over the different segments based on the
average time spent on each, which are presented in Table 6. These sources were modeled cumulatively
with the emissions from the unpaved routes.

Table 6

Percent of Time Spent on Each Road Segment

Road Segment

Time Spend on Each Segment (%)

Caterpillar 777

Center Pit Phase 1 (CP1) Bench to Surface 50
CP1 Surface to Ore 5
CP1 Surface to East Waste Rock 45
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4.1.9 Wind Erosion - Storage Piles

Wind erosion of the storage pile surfaces is a source of fugitive dust. During construction, the piles
considered were construction material (rock and sand) in the storage yard, the east waste rock pile, and
the stripping required for the south-west waste rock pile. It was assumed that all these piles were
exposed.

The equation for estimating storage pile particulate emissions is sourced from Mojave Desert Air Quality
Management District (MDAQMD 2000), Mineral Handling and Processing Industries, Table 2 (2000), as
presented in the ECCC’s (2017) NPRI "Pits and quarries reporting guide." This method is for an annual
estimate and was converted to an emission rate in g/s. This equation has a wind speed threshold of 19.3
km/h (i.e., there are no emissions unless the wind speed is equal to or greater than 19.3 km/h). The
variable emissions by wind speed class function were used in the AERMOD model such that for hours
with a wind speed greater than 5.14 m/s (18.6 km/hour) would result in emissions. This is conservative as
it assumed emissions for winds between 18.6 and 19.3 km/hour that would not generate emissions,
however, these wind speed categories are pre-programmed into the AERMOD model. To represent the
worst-case emissions, the control factor due to precipitation was not taken into consideration.

Only a fraction of the waste rock piles would be “active” at any one time, meaning that unloading/loading
and dozing activities would only be carried out in a small fraction of the pile footprint. In addition, once the
wind threshold is surpassed and the fine particles are emitted, the emissions from the pile will reduce
unless the next modelled hour has a wind speed that is greater than the threshold. Precipitation and
humidity will also wash surfaces and cement fine particles, further decreasing particulate emissions. For
the construction phase, assuming that the entire waste rock piles are active is conservative. The
construction material piles in the storage yard will likely remain active as re-handling occurs consistently.

Silt content of the ore piles was 2%, a value provided by Galaxy. In absence of specific project data, the
silt content of the remaining categories was sourced from AP-42 Chapter 13.2.4 (US EPA 2006b), as
follows:

e Sand Storage Pile: 2.6% according to the category Municipal solid waste landfills, sand
e Stripped Surface of Waste Rock Piles: 7.5% according to the Western surface coal mining,
Overburden category

Storage pile erosion emissions were modelled as area sources using a release height at the height of the
piles and the area of the pile, the locations are presented in Figure B2-1 (Appendix B). The source
parameters and emission rates are presented in Table A.1.11 (Appendix A) along with the estimated
emission rates.

File: 121416913 14



ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT MODELLING - AIR DISPERSION
MODELLING

4.1.10 Generators

The generators used during construction will be a source of exhaust gas and particulate emissions. The
exact models are unknown, and as such, it was assumed that the assumption applied in the CEAA-QC60
& 104 Information Request responses (WSP 2020) could be applied. This assumes that there are five
100 kW generators and five 500 kW generators used during construction. The emission rates were
estimated following the same methodology of off-road mobile equipment, as presented in Section 4.1.8.
For conservatism and to simplify the modelling, the generators have been positioned in two specific
points in the storage yard, consistent with the approach by WSP (WSP 2020), the locations are presented
in Figure B2-1 (Appendix B). The source parameters and emission rates are presented in Table A.1.11
(Appendix A).

4.1.11 Dust Collector

The concrete plant used during construction will have a dust collector to control emissions from the
various dust sources such as the cement silo or the loading of concrete trucks. The dust collector
considered was assumed to be consistent with that presented in the CEAA-QC60 & 104 Information
Request responses (WSP 2020). A flow rate of 13,000 ft3/minute (368 m3/minute) was used, and the
emissions were set at 30 mg/Rm?, consistent with the limit presented in Section 10 of the Regulation on
Air Purification/reglement sur I'assainissement de I'atmosphére (Quebec 2019). Consistent with WSP’s
(2020) assumption, the filtration efficiency rates used to estimate the ratios of particulate emissions were
PMjo is 76% of TPM and PM2s is 35% of TPM. The dust collector was modelled as a point source, the
source parameters and emissions are presented in Table A.1.12 (Appendix A).

4.2 OPERATION PHASE

The location of the emission sources included in the modelling of the operation scenario are presented in
Figure B3-1 (Appendix B) while the source description tables are presented in Appendix A. Mine
operations are generally scheduled for 24-hours per day, 365 days per year, with the exception of
blasting and concentrate shipping. Blasting only occurs three times per week, assumed to be at 5 pm.
Concentrate shipping occurs during a 12-hour period each day. As consistent with the initial ESIA
modelling (WSP 2018), operation emissions included TPM, PM1o, PM25, CO, NOx, VOCs, SOz, and
metals.

The peak operational year was assessed for the emission rates and dispersion modelling, based on the
maximum rates for mining activities, material movement, and milling. This year corresponds to year 14.
The material movement log for the life of the mine is presented in Appendix F.

Emissions from the transport of concentrate from the mine site to Matagami, QC, along the James Bay
Road, were assessed separately and the results are presented in Appendix H.
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4.2.1 Ore Concentrator and Workers’ Camp

The ore concentrator is active during operations, which includes emission sources from dust collectors
and from propane combustion in the heating and ventilation for the plant and camp.

A total of 33 stationary combustion stacks were considered active for the operation model scenario.
These sources were modelled at their nominal capacity for a period of 24 hours per day, as such, they
are overestimated in the modelling scenario. In addition, the auxiliary heating sources would only be
active during the cold season, however, they were conservatively modelled as continuous sources year-
round. The emission estimation methods and the assumptions were the same as those used for the
construction scenario (refer to Section 4.1.1). The stack characteristics for these sources are presented in
Table A.2.1 (Appendix A) and the emission rates are presented in Table A.2.2 (Appendix A).

Three dust collectors will emit particulate matter. As mentioned in the Information Request response to
QC2-35, Galaxy will be committed to using dust collectors which have manufacturer guarantees of
particulate emissions less than 20 mg/Nm3. The output concentration along with the units’ flowrates were
used to estimate the particulate emissions from the dust collectors. The dust collector filtration efficiency
ratios were PM1o is 95% of TPM, while PM2.sis 50% of TPM. The flow rates and the output ratio of
particulate size were consistent with those used in the WSP dispersion modelling assessment (WSP
2018). The stack characteristics and the emission rates for the dust collector sources are presented in
Table A.2.3 (Appendix A).

4.2.2 Unpaved Roads

Traffic on the unpaved roads during operations is a source of fugitive dust emissions. The unpaved roads
use crushed waste rock as the aggregate (i.e., road surface material). The main roads traveled on during
operations are those required for mining (haul roads) and the road for concentrate shipping. The
proposed operational haul truck fleet contains the same make and models as presented in Table 3 for
construction, but nine haul trucks are used during operations.

The routes considered were based on the material movement log for the peak operational year (year 14),
provided by Galaxy, and are comprised of eight active roads during operations. These eight roads are
presented in Table 7 along with the parameters used to estimate the emission rates and modelled
lengths. These routes are presented in Figure B3-1 (Appendix B). These sources were modeled as line-
volume sources (adjacent) and set up using the haul-roads tool in Lakes Environmental (AERMOD view).
The release height and initial vertical dimensions were estimated based on the average height of the
trucks (5 m), while the width and horizontal dimension was based on the width of the roads (20 m)
throughout the site. The source parameters of the roads are presented in Tale A.2.4.

Particulate emissions were calculated using the method previously presented in Section 4.1.2 and are
presented in Table A.2.5 (Appendix A).
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The length of the road segments and number of cycles were obtained from the material movement log for
haul trucks (Appendix F). The number of cycles considers that the payload is approximately 86 tonnes of
rock per trip (GMS 2020), and operations 24 hours per day 365 days per year for all roads except
shipping, which occurs during a 12-hour period. The vehicle kilometers traveled (VKT) were determined
based on the route length and number of trips. The distance, annual amount of material hauled, and the
number of truck trips for each of the assessed routes is presented in Table 7.

Table 7 Operations Phase Haul Road Usage Details
Apbroximate Annual Truck Trips
Haul Route PP Material Hauled .
Length (m) (kt) Annual Daily

Center Pit Phase 4 (CP4) Bench to Surface 3,590 8,969 104,291 286
CP4 Surface to Ore 1,827 1,173 13,642 38
CP4 Surface to East Dump Extension 2,486 7,796 90,649 249
East Pit Phase 1 (EP1) Bench to Surface 827 2,031 23,617 65
EP1 Surface to Ore 2,405 757 8,798 25
EP1 Surface to East Dump Extension 2,405 1,275 14,820 41
Concentrate Shipping — Loadout to Off-Site 450 - - 532
Tailings to East Dump Extension 2,220 1,691 19,663 54
Notes:
253 daily deliveries provided directly from Galaxy

4.2.3 Material Handling

Material handling (loading and unloading) to haul trucks generates fugitive emissions of particulates and
particulate metals. The same methodology applied in Section 4.1.3 to estimate the construction
emission rates and physical parameters of material handling sources were used for operations.

The moisture content for ore was 5% (from project engineering data for pit materials), for tailings the
moisture content was 11.4%, and for the concentrate at the moisture content was 10%. The loading of
concentrate occurs inside a building, however, it was still conservatively assumed as a source of
emissions for the air dispersion model. The production activities were continuous.

The locations of the modelled material handling sources are presented in Figure B3-1 (Appendix B) and
the physical source parameters are presented in Table A.2.6 (Appendix A). For material loading, the initial
horizontal dispersion parameter was estimated from the width of the load excavator (assumed to be the
Caterpillar 6015B), while the release height and initial vertical dispersion parameters were estimated from
the dimensions of the haul trucks. For material unloading, these three parameters were estimated based
on the dimensions of the haul trucks.
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4.2.4 Dozing

Two track dozers are used at the active waste rock pile to dispose of material and one wheel dozer is
used in the pit. The same methodology presented in Section 4.1.5 for construction to determine the
source parameters and emission rates are used for operations. The moisture content was 5% and the silt
content was 2%, as provided by Galaxy. A control efficiency of 50% was applied to represent the
intermittent nature of this type of activity.

The dozing operations were represented in the model using volume sources, as shown in Figure B3-1
(Appendix B). The physical characteristic and the emission rates of these modeled sources are presented
in Table A.2.7 (Appendix A).

4.2.5 Blasting

The quantity of rock blasted in the peak operations year (year 14) is estimated to be 11,000 kt. Blasts
could occur three times per week during the peak operational year. Blasting parameter data was
provided by Galaxy and included, but was not limited to, the annual quantity of explosives used, the
tonnage of rock displaced, the frequency of blasts, drill holes per blast and blast/drill hole dimensions.
Ammonium nitrate (AN) emulsion will be used for blasting in the summer while ANFO will be used for
blasting in the winter. It was assumed that winter blasting occurred for six months, from November to
April, while summer blasting occurred for the remainder of the year. The relevant blasting data used for
estimating blasting emissions during the peak operational year is presented in Table 8.

Table 8 Parameters used to Estimate Blasting Emissions during Peak Operations
Blasting/Drilling Parameter Unit Value
Burden m 5
Spacing m 5
Blasting surface by drilling m?/hole 25
Holes per blast Hole/blast 1,032
Total Blasting Surface m?/blast 2,539
Tonnes Blasted Kt/period 11,000
Blasts per week Number 3

Emissions from the explosive detonation and from the ore blasting were estimated using the same
techniques presented in Section 4.1.6 for construction. Physical blast characteristics also followed the
same methods presented in Section 4.1.6 for construction. The emissions were modelled as volume
sources, with the locations presented in Figure B3-1 (Appendix B) and the source parameters and
emissions rates presented in Table A.2.8 (Appendix A).

4.2.6 Drilling

Drilling of boreholes used for blasting of the pit is a source of fugitive dust emissions. Three drills were
considered during operations, one pre-split drill and two production drills. There are 1,032 holes/blast.

There can be up to three blasts per week during the peak operational year. The drill penetration rate is
19.6 m/h. Particulate emissions from drilling are controlled with dust collectors.

File: 121416913 18



ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT MODELLING - AIR DISPERSION
MODELLING

The methodology used to determine the drilling source characteristics and emission rates is consistent
with that presented in Section 4.1.7 for construction.

The drilling operations were modelled using a volume source, the locations are presented in Figure B3-1
(Appendix B), while the source parameters and emission rates are presented in Table A.2.9

(Appendix A). The source characteristics were based on the physical parameters of a Caterpillar MD5125
drill rig.

4.2.7 Combustion Exhaust Gases

The emissions of diesel combustion exhaust gases (TPM, PM1o, PM25, CO, NOx, SO2, VOCs, and
various metals) from large mobile equipment and haul-trucks were considered in the modelling. Smaller
mobile sources (smaller equipment and passenger vehicles) were not modelled as the expected air
contaminant releases are not likely to contribute substantively to ground-level concentrations outside the
Project’s defined application boundary. The mobile equipment considered was estimated using technical
data provided by Galaxy for year 14 of operations.

For off-road vehicles and mobile equipment, the same methodology presented in Section 4.1.8 for
construction was applied to estimate physical source parameters and emission rates. The source
parameters and emission rates of these sources are presented in Table A.2.10 (Appendix A).

For on-road vehicles (e.g., Kenworth T800 transport truck), the emission rates were estimated using the
US emission standards presented in the document “Light-Duty Vehicles and Light-Duty Trucks: Clean
Fuel Fleet Exhaust Emission Standards” (US-EPA 2016) with a speed of 30 km/h. Only the road
segment on-site was included. The source parameters and emission rates of these sources are
presented in Table A.2.10 (Appendix A).

The input data used to estimate emissions from mobile equipment exhaust during operations are
presented in Table 9 for off-road equipment and Table 10 for on-road equipment.

Table 9 Off-Road Mobile Equipment Parameters Considered during Operations
Power Number in
Equipment Assumed Model | Rating Englne Loading Fleet' Modelled
Tier Factor (Operation Sources
(hp) Phase)
100 t haul truck Caterpillar 777 916 T4 0.59 9 Roads
Track dozer Caterpillar DOT | 441 T3 0.59 2 Trdoz1x,
trdoz2x
Wheel dozer Caterpillar 966K 496 T3 0.59 1 Whdoz1x
Pre-split drilling Caterpillar .
machine MD5125 325 T3 0.43 1 Predril1x
production drilling Caterpillar Prodril1x,
machine MD5125 325 3 0.43 2 prodril2x
Utility Wheel Loader . .
- (250HP) Caterpillar 966K 250 T4i 0.59 1 Whldr1x
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Table 10 On-Road Vehicles Parameters Considered during Operations
. .. . Gross Maximum
. Vehicle Emission Useful Life . Modelled
Vehicle Type Catego Standard Weight Speed Sources
yp gory (tonne) (km/h)
Keﬁg"(’)%”h HLDTs LEV Full 44 30 Roads

The total emissions from the haul trucks and Kenworth transport trucks were distributed over the different
segments based on the average time spend on each road segment as shown in Table 10. These sources
were modeled cumulatively with the emissions from the unpaved routes.

Table 11 Percent of Time Spent on Each Road Segment

Road Segment Time Spend on Each Segment (%)
Caterpillar 777" Kenworth T800

Center Pit Phase 4 (CP4) Bench to Surface 34 0
CP4 Surface to Ore 6 0
CP4 Surface to East Dump Extension 31 0
East Pit Phase 1 (EP1) Bench to Surface 9 0
EP1 Surface to Ore 6 0
EP1 Surface to East Dump Extension 6 0
Plant Loadout to Off-Site 0 100
Tailings to East Dump Extension 9 0
Notes:
"Due to rounding, total time spent on each segment does not add up to 100%

4.2.8 Wind Erosion - Storage Piles

The operations phase considered wind erosion from several storage piles, such as four waste rock piles,
the ROM pad stockpile, the primary ore stockpile and the final product stockpile.

The methodology used to determine the storage pile wind erosion source characteristics and emission
rates is consistent with that presented in Section 4.1.9 for construction.

The surface area of the piles was based on technical drawings provided by Galaxy and it was
conservatively assumed that emissions could occur from the full surface. The active waste rock pile (east
waste rock for the peak operations year) had a 5,000 m? active area during any one time, while the
remaining area was considered inactive. The active area used a silt content of 2%, while the inactive area
used a silt content of 0.5%. The inactive area would be covered by materials of larger size, and it would
also have been exposed for longer and the fine particles have been blown away, washed away, and/or
formed a crust due to precipitation. The ore stockpile surface was assumed to have a silt content of 9.5%
according to the AP-42 table 13.2.4-1 for “Iron and steel production, Lump ore” category (US EPA
2006b).

Storage pile erosion emissions were modelled using area sources using a release height at the height of
the piles and the area of the pile. The source parameters are presented in Table A.2.11 (Appendix A)
along with the estimated emission rates.
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4.2.9 Metal Emissions

Metal emissions were estimated for the operation phase from particulate emissions and associated
lithologies performed on ore, waste rock and tailings. It was assumed that the metal content in the
particulate matter emitted is like the metal content in the associated material in which particulate matter is
emitted from. There were six different groups of materials with differing lithologies, described in Table 12.

Table 12 Material Group Descriptions to Estimate Metal Concentrations
Group Description Example of Sources Associated
Dust collector at the concentration plant.
Mineral Ore Ore handling operations only loading / unloading of ore, wind erosion of the
ore dump
Loading / unloading of waste rock. crushing.
Waste Rock Waste rock handling operations only bulking and wind erosion of building material
piles
Haul Routes Haul Route related emissions Haul routes across the entire site
Handling of Waste Operations related to the handling of Dumping on the waste rock piles and wind
Rock materials in the waste rock piles erosion of the waste rock piles
Pit Extraction Operations related to the hand!lng of Dozing. drilling and blasting in the open pit
ore or waste rock in the pit
. Combustion of diesel in mobile Mobile equipment exhaust, e.g., dozers,
Diesel Exhaust . . .
equipment drilling machine, haul trucks, etc.
Metal-free Metal emission-free operations Exhaust gases from plant combustion sources
(propane)

The metal content of the particulates emitted from each of these groups, except diesel exhaust, is
estimated from the lithologies associated with these source groups and their respective metal contents.
The lithologies applied for the peak operational year were consistent with the former dispersion modelling
report (WSP 2018) and are presented in Table 13.

Table 13 Distribution of Lithologies Associated with each Source Group
Composition of Lithologies per Source Group (%)
Source Group Mineral - Pegmatite Waste Rock - Gneiss Waste RGOCK._ Banded
neiss
Mineral Ore 100 0 0
Waste Rock 0 86 14
Routes 0 86 14
Handling of Waste Rock 11 76 13
Pit Extraction 13 75 12
Metal-free 0 86 14

The metal emission rates were obtained by multiplying the determined composition content by the
emission rate of particulates. As presented by the MELCC, the metal concentrations are mainly based on
TPM, except for manganese, nickel, 1-hour crystalline silica and titanium which uses PM10, and annual
crystalline silica where PM4 is used. However, PM4 was not assessed in the previous study. To estimate
the annual crystalline silica emissions rates from the emission rates for PM4, the methods prescribed in
the US EPA AP-42 Appendix B.2 — Generalized Particle Size Distributions were applied based on the
source category (US EPA 1995).
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The lithologies were based on geochemical compositional tests carried out by Activation Laboratories
Ltd. (Actlabs November 2017) and by SGS Canada Inc. (SGS August 2018). The certificate of analysis is
presented in Appendix F. The average of the samples analyzed was used, as consistent with the initial
ESIA modelling (WSP 2018). If the value was below the detection limit, half of the detection limit was
used. For crystalline silica (SiO2), the compositions are based on a quantitative mineralogy analysis also
presented in Appendix F. Table 14 presents the metal contents for each of these lithologies.

Table 14 Metal Content by Lithology

Content by lithology (kg/kg)

Metal Pegmatite Gneiss Gneiss rubane Diabase
Mineral Waste Rock Waste Rock Aggregate
Antimony (Sb) 1.00E-06 1.00E-06 1.00E-06 4.00E-07
Silver (Ag) 1.50E-06 1.50E-06 1.50E-06 5.00E-07
Arsenic (As) 3.17E-05 1.12E-04 3.70E-05 8.05E-06
Barium (Ba) 3.66E-05 6.85E-04 711E-04 6.95E-04
Beryllium (Be) 1.15E-04 3.50E-06 1.50E-06 9.50E-07
Cadmium (Cd) 1.00E-06 1.00E-06 1.00E-06 3.73E-07
Ch’°"(‘g‘r’)“ total 2.30E-04 2.70E-04 3.53E-04 7.25E-05
Cobalt (Co) 3.60E-07 2.41E-05 2.05E-05 5.43E-05
Copper (Cu) 1.00E-06 5.30E-05 5.63E-05 3.53E-05
Manganese (Mn) 3.06E-04 6.19E-04 5.31E-04 1.75E-03
Mercury (Hg) 2.50E-09 2.50E-09 2.50E-09 2.50E-08
Nickel (Ni) 5.00E-06 9.30E-05 7.67E-05 4.90E-05
Lead (Pb) 4.30E-06 1.69E-05 1.42E-05 1.07E-05
Selenium (Se) 1,57E-05 1.19E-06 4.00E-07 3.50E-07
C’VSt?é';g‘:)s"'ca 2.64E-01 3.00E-01 3.28E-01 2.30E-02
Thallium (T1) 4.72E-06 1.87E-06 1.43E-06 4.40E-07
Titanium (Ti) 5.00E-05 3.67E-03 3.17E-03 1.65E-02
Vanadium (V) 2.50E-06 1.25E-04 9.70E-05 3.78E-04
Zinc (zn) 1.71E-04 9.60E-05 7.00E-05 1.80E-04

Metal emissions from mobile equipment diesel exhaust were estimated using estimated fuel consumption
and emission factors (g/gal) obtained from the "US-EPA 2018 document Speciation Profiles and Toxic
Emission Factors for Nonroad Engines in MOVES2014b" (US EPA 2018). It was conservatively assumed
the equipment had no diesel particulate filters (DPF) or selective catalytic reduction (SCR).
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5.0 AIR DISPERSION MODELLING METHODOLOGY

5.1 MODEL SELECTION

The United States Environmental Protection Agency (US EPA) dispersion modelling system referred to as
AERMOD was used in this assessment. AERMOD is a regulatory model developed by the American
Meteorological Society/Environmental Protection Agency Regulatory Model Improvement Committee
(AERMIC) in association with the US EPA. AERMOD is a steady-state plume dispersion model that is
designed to estimate near-field (less than 50 km) concentrations from most types of industrial emission
sources (US EPA 2004b; 2005). The AERMOD modelling system consists of three separate programs,
including the plume dispersion model (AERMOD), a meteorological pre-processor (AERMET), and a
terrain pre-processor (AERMAP). This dispersion modelling assessment uses the version of the US EPA
AERMOD dispersion model consistent with the previous dispersion modelling assessment (version
18081).

AERMOD makes use of two continuous stability parameters, friction velocity, and Monin-Obukhov length
to characterize the atmosphere. The friction velocity is a measure of mechanical effects alone, such as
wind shear at ground-level. The Monin-Obukhov length indicates the relative strengths of mechanical and
buoyancy effects on atmospheric turbulence. Thus, AERMOD can account for turbulence both from wind
shear and from buoyancy effects due to solar heating during the day and radiation cooling at night. To
properly account for these effects, AERMOD requires three land use parameters: albedo, Bowen ratio,
and surface roughness. Albedo is defined as the fraction of total incident solar radiation reflected by a
particular surface without absorption. Bowen ratio is an indicator of surface moisture conditions and can
be defined as the ratio of the sensible heat flux to the latent heat flux. Bowen ratio can vary significantly
over the course of the day; however, it usually remains fairly constant during mid-day. Surface roughness
is a length scale that characterizes the roughness of the earth’s surface.

Modern planetary boundary layer theory is used to scale turbulence and other parameters to the height of
the plume. The AERMOD system (specifically, the AERMET meteorological pre-processor) derives hourly
mixing heights based on the morning upper air sounding and the surface meteorology, including available
solar radiation. AERMAP is a terrain pre-processor that is designed to handle the input of receptor terrain
elevation data for the AERMOD dispersion model. With the assumption that the effect of terrain on an
individual receptor is directly proportional to the difference between the elevation of the receptor and the
height of the local terrain features and inversely proportional to the distance between the receptor and
terrain features, AERMAP searches for the terrain height and location that has the greatest influence on
dispersion for an individual receptor. This height is referred to as the height scale (hc). The height scale,
which is uniquely defined for each receptor location, is used to calculate the dividing streamline height
along which a plume is assumed to travel under stable atmospheric conditions. Output from AERMAP
therefore includes the location and height scale for each receptor, which are used for the computation of
air flow around hills.
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AERMOD is approved for use in Quebec level 2 studies, a study that is required when one of the
following conditions is met (MELCC 2005):

o the project is located in an industrial park

e there are multiple emission sources

e the sum of the modelled and ambient (background) concentrations are equal to or greater than 80%
of the applicable standard

e the project is located near a body of water

e the emission sources emit toxic or dangerous air pollutants

5.2 MODELLING APPROACH

Ground level concentrations of the air contaminants of interest (refer to Section 3) were predicted for the
operation of the Project. Five-years (2011-2015) of meteorological data was used to predict the maximum
ground-level concentrations.

5.3 MODEL DOMAIN

The modelling domain consisted of a 27 km by 27 km area centered at the mine site (Zone 18N, UTM
coordinate 356,600 m easting, 5,790,100 m northing). The modelling domain is presented in Figure B1-1
(Appendix B).

5.4 APPLICATION BOUNDARY

For air dispersion modelling, the boundary used to determine compliance with ambient air quality
standards and criteria (i.e., limits) is known as the application limit or application boundary. The proposed
mine site is located on public land, the MELCC Mining Project Modelling Guide defines the application
boundary requirements for projects that are in whole or in part on public land to be generated at 300 m
from the “facilities of the project” (MELCC 2017). The application boundary for this assessment is 300 m
from project facilities, as shown in Figure B1-1 (Appendix B). Compliance with the applicable ambient air
quality limits is assessed at this application boundary and beyond.

5.5 TERRAIN DATA

The terrain elevations used in this modelling study were generated using a combination of technical
drawings of the proposed infrastructure, from a LIDAR survey covering the immediate vicinity of the mine
site, and from the Canadian Digital Elevation Data (CDED). The CDED data is generated by the
Cartographic Information Branch of the Department of Natural Resources Canada and provides terrain
elevations at a base resolution of 0.75 arc second in geographic coordinates, corresponding to a
resolution of approximately 16 meters over the defined domain.

The construction model scenario terrain was generated using the LIDAR data supplemented with CDED
information. For the operations model scenario, data from technical drawings were used to adjust for the
elevations of the pit depth and waste rock pile heights.

The terrain data was processed using the AERMAP terrain processor.
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5.6 METEOROLOGICAL DATA

The meteorological 5-year (2011-2015) data set was developed by WPS for the 2018 dispersion
modelling assessment originally submitted with the ESIA and provided to Stantec for use (WSP 2018).
The meteorological data obtained from WSP was preprocessed using AERMET (v18081) and was
AERMOD-ready. In the absence of available representative weather station data, prognostic
meteorological data using the Weather Research and Forecast (WRF) model (version 3.6) was used in
the development of this data set.

The surface data used in the development of the dataset was taken from the WRF prognostic data at grid
point 357,183 m, 5,790,573 m UTM18 (52.24°, -77.09"). The upper air data was obtained from the
MERRA-2 analysis (Modern-Era Retrospective analysis for Research and Applications, Version 2), which
has hourly data produced by NASA on a horizontal grid of 50 km. The upper air data was extracted at the
grid point 371 286 m, 5 762 698 m UTM18 (52.00°, -76.87").

For details on the meteorological input data and processing, please refer to Section 5.5. of the initial ESIA
modelling report (WSP 2018). Wind roses presented by year for the processed data are presented in
Figure 2 of the former dispersion modelling report (WSP 2018), while map B.1.3 presented the defined
land-use categories used in the processing of the data set (WSP 2018)

Please refer to Figure 2 in the WSP (2018) Atmospheric and dispersion Model Report for wind roses
presented by year.

5.7 BUILDINGS

Solid structures may affect the flow of air in the vicinity of a source and cause downwash effects (e.g.,
eddies on the downwind side), which have the potential to reduce plume rise and affect dispersion. For
dispersion modelling purposes, downwash effects were considered using the PRIME downwash routine
algorithm in AERMOD (Schulman et al. 1998).

Wind direction dependent building information such as width, length, and height were simulated using the
US EPA BPIP (Building Profile Input Program) processor. The building processor requires input data
defining the coordinates of the building corners, the tier heights as well as the source locations on each
building. The output file from the building processor becomes part of the input file to AERMOD. The BPIP
model was developed to incorporate the two fundamental features associated with building downwash:
enhanced plume dispersion coefficients due to turbulent wake, and reduced plume rise caused by a
combination of descending streamlines in the lee of the building and the increased entrainment in the
wake.
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The AERMOD model requires direction dependent building information for use in the building wake and
building downwash calculations. These data were generated with the BPIP processor based on the site-
plans and technical drawings provided by Galaxy. Only buildings that were within the zone of influence
from the point sources were included.

5.8 RECEPTORS

Receptors represent specific locations where the air dispersion modelling program (i.e., AERMOD) will
compute a ground-level concentration (GLC) value. The receptors have been separated into three
categories, the cartesian receptor grid, the application boundary limit, and sensitive receptors, with their
positions presented in Figure B1-2 (Appendix B). The receptors were established based on their unique
terrain elevations, using the AERMAP preprocessor.

5.8.1 Receptor Grid

The receptor grid used for the dispersion modelling consisted of a 27 km by 27 km grid with receptors
spaced as follows:

e 100 m resolution grid in the immediate vicinity of the mining site, spanning 3,000 m in all directions
e 500 m resolution beyond 3,000 m in all directions.

The receptor grid density makes it possible to generate enough modeled values to obtain isopleths for the
model predicted GLCs.

5.8.2 Application Boundary Receptors

Receptors were placed every 50 m along the application boundary limit (defined in Section 5.4) for a total
of 145 boundary receptors.

5.8.3 Sensitive Receptors

The 52 sensitive receptors that were presented in the previous submission of the EISA modelling report
(WSP 2018) were used in this study. The sensitive receptors have been groups into the following
categories:

o Road Relay: 1 receptor representing the truck stop station kilometer 381, located approximately 320
m from the application limit.

o Cree camp: 5 receptors representing the Cree camps near the site. The Cree camps considered are
located between 4.5 km and 9.5 km from the application limit.

e Valued area: 10 receptors representing valued areas in the domain, such as preservation areas,
waterways, and spawning grounds. The closest valued area to the mine site is located approximately
500 m from the application boundary limit.

File: 121416913 26



ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT MODELLING - AIR DISPERSION

MODELLING

Traditional activity: 29 receptors representing areas of practice for traditional activities, such as
hunting, trapping, fishing, etc. The closest traditional activity area to the site is within the application

boundary limit.

Not considered: 8 receptors were not considered in the modelling as they either are located within the
application boundary limit (e.g., workers camp) or they do not present an issue to air quality

The 53 sensitive receptors are presented in Table 15.

Table 15 Sensitive Receptors
L S X- Y- Elevation
Receptor Description Identification | Coordinate | Coordinate (m) Category
. . " . (m) (m) g
Hunting, Trapping, and fishing TRP1 357,154 5785,844 293.6 Tradl'tl(')nal
area Activity
Hunting, Trapping, and fishing CHS1 360,904 5,788,066 202.0 Tradlltlc_)nal
area Activity
Hunting, Trapping, and fishing CHS2 358,179 5783,529 2592 Tradl'tl(')nal
area Activity
Hunting, Trapping, and fishing CHS3 356,472 5781,385 293.8 Tradl'tl(')nal
area Activity
Hunting, Trapping, and fishing CHS4 355745 5.779.203 248.9 Tradlltlc_)nal
area Activity
Hunting, trapping a'nd' fishing CCT1 348,024 5779869 229 1 Tradl'tlc')nal
area — berry picking Activity
Hunting, Trapping, and fishing CHS5 356,913 5793,331 206.4 Tradl'tl(')nal
area Activity
Hunting, Trapping, and fishing PCH1 357 543 5798645 1427 Tradlltlc_)nal
area Activity
Hunting, Trapping, and fishing PCH2 356,295 5798042 1417 Tradl'tlc')nal
area Activity
Hunting, Trapping, and fishing PCH3 353,946 5777245 2315 Tradl'tl(')nal
area Activity
Hunting, Trapping, and fishing PCH4 354 644 5782,067 2950 Tradlltlc_)nal
area Activity
Hunting, Trapping, and fishing PCH5 351,607 5781447 215.2 Tradl'tlc')nal
area Activity
Beaver Preservation Area AVLA1 352,453 5,791,523 185.9 Valued Area
Cree permanent camp CRI1 357,465 5,797,428 205.8 Cree Camp
Cree permanent camp CRI2 353,672 5,782,074 225.3 Cree Camp
Cree temporary camp CRI3 346,167 5,794,496 159.9 Cree Camp
Cree temporary camp CRI4 353,575 5,797,022 164.1 Cree Camp
Cree temporary camp CRI5 356,570 5,795,738 198.1 Cree Camp
Worker camp CPT1 359,071 5,790,376 2171 Not Considered
Carex Sterilis PLT1 359,239 5,790,063 209.4 Not Considered
Hunting, Trapping, and fishing CHS6 373.148 5792945 188.2 Tradl'tlc')nal
area Activity
Valued watercourse AQU1 354,395 5,788,754 209.9 Valued Area
Valued watercourse AQU2 355,361 5,788,529 202.5 Valued Area
Valued watercourse AQU3 356,327 5,788,384 206.4 Valued Area
Valued watercourse AQU4 357,306 5,788,251 204.0 Valued Area
Spawning ground AQU5 354,091 5,782,457 225.5 Valued Area
Spawning ground AQU6 350,083 5,780,989 216.8 Valued Area
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Table 15 Sensitive Receptors
L e o X- Y- Elevation
Receptor Description Identification | Coordinate | Coordinate (m) Category
(m) (m)
Spawning ground AQU7 351,406 5,777,549 232.4 Valued Area
Hand well EAU1 359,202 5,788,503 2121 Not Considered
Secondary Well EAU2 359,201 5,788,615 213.4 Not Considered
Km 381 road stop REL1 359,330 5,788,510 211.2 Road Relay
Canoe river RIVA 350,021 5781841 | 21276 Traditional
Activity
Hunting, trapping, and fishing TRP2 357,689 5795,316 204.55 Tradl'tl(')nal
area Activity
Hunting, trapping, and fishing TRP3 358,655 5792789 208.19 Tradlltl(_)nal
area Activity
Hunting, trapping, and fishing TRP4 354316 5,783,701 2959 Tradlltlc_)nal
area Activity
Hunting, trapping, and fishing TRP5 356,079 5792548 201.5 Tradl'tl(')nal
area Activity
Hunting, trapping, and fishing TRP6 355815 5,794 551 202.47 Tradlltl(_)nal
area Activity
Hunting, trapping, and fishing TRC1 359,103 5790758 207.37 Tradlltlc_)nal
area Activity
Hunting, trapping, and fishing TRC2 358,569 5788,648 209.08 Tradl'tl(')nal
area Activity
Snowmobile trai MOT1 358,708 5,788,040 | 202.65 Traditional
Activity
Snowmobile trai MOT2 356,234 5,786,360 | 218.65 Traditional
Activity
Snowmobile trail MOT3 355,308 5,786,624 208.6 Traditional
Activity
Snowmobile trail MOT4 352,596 5,783,978 | 230.94 Traditional
Activity
Snowmobile trai MOT5 350,863 5,785,063 231.2 Traditional
Activity
Snowmobile trail MOT6 349,593 5783476 | 211.72 Traditional
Activity
Snowmobile trail MOT7 351,882 5,782,801 223.88 Traditional
Activity
Snowmobile trail MOT8 347,916 5,778,237 229.31 Tr:gt'it\'fi’t;a'
Launch site AQUS8 356,036 5,798,729 145.71 Valued Area
Launch site AQU9 352,847 5,781,995 215.18 Valued Area
Source of drinking water EAU3 350,294 5,794,707 165.59 Not Considered
Source of drinking water EAU4 352,848 5,796,480 163.67 Not Considered
Source of drinking water EAU5 357,652 5,798,307 205.6 Not Considered
Source of drinking water EAU6 349,356 5,778,250 237.84 Not Considered
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5.9 NOxTO NO2CONVERSION

Nitrogen oxides (NOx) are composed of nitric oxide (NO) and nitrogen dioxide (NO:z), however only NO2
concentrations are regulated by provincial and federal agencies in Canada. Therefore, it is important to
be able to estimate the proportion of predicted ground-level NOx that is NO2. Since most sources emit
primarily NO which may transform to NO2 in the atmosphere because of chemical reactions, a conversion
method for determining the amount of NO: in the plume must be used. The rate of conversion depends
on the oxidizing potential of the atmosphere at the time of release. If sufficient ozone (O3) is available and
given enough time, the NO will be converted by oxidation to NO.. If the Os concentration is low, the
conversion of NO to NO2 will be limited by the amount of O3 available in the atmosphere.

For this air quality assessment, the ozone limiting method (OLM) was used to estimate the conversion of
NOx to NOg, (i.e., predict ground-level NO2 concentrations based on the AERMOD model results for
NOx). The OLM was applied to the predicted NOx concentrations based on NO2/NOx ratio at the source
and the ozone available in the ambient air. The ambient ozone concentrations were taken from MELCC
for modelling of northern projects (MELCC 2017), which are 120 ug/m?3 (hourly), 80 ug/m? (daily) and 50
pg/m3 (annual). For the NO2/NOx ratio, different sources of NOx have different ratios at the source (i.e.,
in-stack ratio). For diesel engines, 20% is suggested (NL DECC 2012), whereas for blasting, a value
around 4% is expected (Attalla 2008). For the 24-hour and 1-year periods, the 20% in-stack ratio was
applied as it is representative of the emissions from the mobile equipment exhaust gases, and
conservative compared to the emissions during blasting. However, for the 1-hour period in which the
contribution of blasting is greater, a ratio of 4.8% was applied, consistent with the method applied by
WSP (2018) in the former EISA. This ratio was estimated from a weighted average based on contribution.

5.10 ESTIMATES OF CONCENTRATIONS FOR PERIODS LESS THAN 1
HOUR

The shortest output averaging period available in the AERMOD dispersion model is 1-hour, however,
there are ambient air quality limits for some contaminants with shorter averaging periods. For
contaminants with averaging periods less than 1-hour, the following equation is used to estimate the
concentration over the desired period, following the MELCC Atmospheric Dispersion Model Guide
(MELCC 2005):

C(T) = Cypor X 0.97 T7025

Where T is the period expressed in hours and Cinour is the model predicted maximum hourly
concentration.
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6.0 AIR DISPERSION MODELLING RESULTS

The following sections present the results of the dispersion modelling conducted for the construction and
operations phases. The model predicted concentrations are added to the initial concentrations for
comparison against the respective ambient air quality limits. The applicable limits were presented in
Section 3.1 and include standards and criteria set by MELCC (2018) in the Quebec standards and criteria
for the quality of the atmosphere/Normes et critéres québécois de qualité de I'atmosphére, NAAQS set
out by the CCME (2021), and WHO (2005) guidelines. The initial concentrations and their source were
also described in Section 3.1.

The results are presented at or outside of the applicable boundary limit, which has been set as 300 m
beyond “facilities of the project” as described in Section 5.8.2, as well as at locations of sensitive
receptors. The results represent the maximum predicted concentrations over the modelling period
spanning five years (2011 — 2015).

6.1 CONSTRUCTION SCENARIO

A summary of the air dispersion modelling maximum concentration results for the construction phase in
the modelling domain outside of the application boundary limit are presented in Table 16, and the
maximum concentrations at locations of sensitive receptors in Table 17. Particulate deposition results are
presented in Table 18 and Table 19, for the maximum in the application domain (outside of the
application boundary limit) and the maximum at sensitive receptors, respectively. For contaminants in
which the concentration (modelled plus initial) exceeded 50% of the respective ambient air quality limits,
isopleth concentration figures are presented in Appendix B.

The model predicted air quality concentrations for all species assessed for the construction phase were
lower than their applicable ambient air quality limits except the 1-hour NO2 (CAAQS). The model
predicted 1-hour NO2 concentrations were greater than the CAAQS at locations near the application
boundary limit and at the traditional activity sensitive receptors. The maximum predicted 1-hour NO2
concentrations occured on the south side of the application boundary limit (maximum concentration of
185 pg/m?® or 164% of the 2020 CAAQS and 234% of the 2025 CAAQS). The frequency of exceedance is
48 days over a 5-year period for the 2020 CAAQS and 75 days over a 5-year period for the 2025 CAAQS.
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Table 16 Model Predicted Air Quality in the Application Domain for Construction
Averaging Limit Type of Initial Modeled Concentration (ug/m3) Concentration | Contribution | Percentage
Substance CAS No. Period Statistical (ug/m?) Limit Authority | Concentration Maximum per Meteorological Year Total’ of Project? of Limit®
Ha (ug/m?) Y1 Y2 Y3 Y4 Y5 Max. (ug/m?) (%) (%)

Total Suspended N/A-1 24 hours 15t Maximum 120 Standard | MELCC 40 37.5 32.7 32.7 25.6 27.9 37.5 77.5 48% 65%

Particulate (TPM)

Particulate Matter N/A-2 24 hours 99t Percentile 50 Guideline WHO 21.8 13.7 16.6 15.6 12.7 14.1 16.6 38.4 43% 7%
<10 ym (PM1o) Annual 18t Maximum 20 Guideline WHO 5.5 1.82 1.82 1.77 1.83 1.98 1.98 7.48 26% 37%
Fine particulate 24 hours 18t Maximum 30 Standard MELCC 15 12.7 9.73 114 7.34 9.76 12.7 27.7 46% 92%
matter (PMa.s) N/A-3 24 hours 98t Percentile* 27 CAAQS CCME 15 4.49 4.66 4.21 4.06 4.19 4.66 19.3 24% 71%

] Annual 18t Maximum® 8.8 CAAQS CCME 4.5 0.76 0.753 0.734 0.746 0.816 0.816 5.27 15% 60%
V)
1 hour 98t Percentile® 1 ;S gggg; / CAAQS CCME 50 151 139 128 126 135 151 185 82% 126:;112((220022052{

Nitrogen dioxide 1 hour 18t Maximum 414 Standard MELCC 50 239 264 170 234 350 350 400 88% 97%

(NO) (from OLM) 10102-44-0 24 hours 15t Maximum 207 Standard MELCC 30 31.4 32.4 211 211 21.4 32.4 62.4 52% 30%

Annual 18t Maximum 103 Standard MELCC 10 3.81 3.51 3.48 3.31 3.83 3.83 13.8 28% 13%
o,
Annual 18t Maximum? 3223((22002205))/ CAAQS CCME 10 3.81 3.51 3.48 3.31 3.83 3.83 13.8 28% 4630&((22002205))/
4 min 18t Maximum?® 1,310 Standard MELCC 40 521 55.4 23.4 43.9 37 55.4 95.4 58% 7%
4 min 99.5™ Percentile® 1,050 Standard MELCC 40 1.78 1.72 1.68 1.59 1.64 1.78 41.8 4% 4%
th 59 183 (2020) / o 16% (2020) /
Sulphur dioxide 7 446.00.5 1 hour 99" percentile 170 (2025) CAAQS CCME 21 12.4 9.12 5.34 7.38 6.68 124 28.8 43% 17% (2025)
(SO2) 24 hours 18t Maximum 288 Standard MELCC 10 1.14 1.21 0.514 1.00 0.818 1.21 11.2 11% 4%
Annual 18t Maximum 52 Standard MELCC 2 0.0275 0.0216 0.0166 0.0176 0.0167 0.0275 2.03 1% 4%
A st . 10 13 (2020) / o 16% (2020) /
nnual 18t Maximum 10 (2025) CAAQS CCME 2 0.0275 0.0216 0.0166 0.0176 0.0167 0.0275 2.03 1% 20% (2025)
Carbon monoxide 630-08-0 1 hour 15t Maximum 34,000 Standard MELCC 600 10,947 13,131 4,872 10,552 10,964 13,131 13,731 96% 40%
(CO) 8 hours 18t Maximum 12,700 Standard MELCC 400 1,370 1,642 610 1,320 1,372 1,642 2,042 80% 16%
Volatile Organic
Compounds N/A-4 Annual 18t Maximum - - ACEA 0 0.353 0.332 0.321 0.307 0.347 0.353 0.353 100% -
(VOCs)
Notes:
"The modeled total concentration is the sum of the modeled maximum concentration and the initial concentration.
2The project contribution is the maximum modeled concentration divided by the total concentration, as a percentage.
3The percentage of the limit value is the total concentration divided by the limit value, as a percentage.
“The 3-year average of the annual 98" percentile of the daily 24-hour average concentrations
5The 3-year average of the annual average concentrations
5The 3-year average of the annual 98" percentile of the NO, daily maximum 1-hour average concentrations
"The arithmetic average over single calendar year of all 1-hour NO, concentrations
8Based on the initial 4-minute concentration converted for a period of 1 hour using the conversion formula (C (T) = C ywxx 0.97 T 0%)
9The 3-year average of the annual 99" percentile of the SO, daily maximum 1-hour average concentrations
"°The arithmetic average over single calendar year of all 1-hour SO, concentrations
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Table 17 Model Predicted Air Quality at Sensitive Receptors for Construction
Model Predicted Concentration (ug/m?)
Averagin Limit Initial Maximum per Category Concentration | Contribution | Percentage
Substance CAS No. 1ging Statistical 3 Type of Limit Authority Concentration Road -, Total' of Project? of Limit®
Period (ng/m?) (ug/m®) Relay km Cree Valued Traditional Max (ug/m?) (%) (%)
Hg 33'1 Camp Area Activity Hg ° °

Total Suspended N/A-1 24 hours 1t Maximum 120 Standard MELCC 40 15.1 0.981 10.7 9.74 15.1 55.1 27% 46%

Particulate (TPM)

Particulate Matter N/A-2 24 hours 99t Percentile 50 Guideline WHO 21.8 4.54 0.622 4.12 5.33 5.33 271 20% 54%
<10 ym (PM1o) Annual 18t Maximum 20 Guideline WHO 5.5 0.497 0.0586 0.276 0.902 0.902 6.40 14% 32%
Fine particulate 24 hours 18t Maximum 30 Standard MELCC 15 3.49 0.316 3.55 2.51 3.55 18.6 19% 62%
matter (PMz.s) N/A-3 24 hours 98t Percs;entlle4 27 CAAQS CCME 15 1.16 0.181 0.77 1.38 1.38 16.4 8% 61%

Annual 1t Maximum® 8.8 CAAQS CCME 4.5 0.165 0.0196 0.0753 0.373 0.373 4.87 8% 55%
0,
1h th a6 | 113(2020)/ . 133% (20020)
our 98" Percentile 79 (2025) CAAQS CCME 50 59 512 40.1 99.8 99.8 150 67% /(;(?25/;

Nitrogen dioxide 1 hour 18t Maximum 414 Standard MELCC 50 151 22.1 126 186 186 236 79% 57%

(NO2) (from OLM) | 10102-44-0 ™54 50rs 15' Maximum 207 Standard MELCC 30 15.7 1.35 4.37 17.3 17.3 47.3 37% 23%

Annual 18t Maximum 103 Standard MELCC 10 0.849 0.0722 0.368 2.29 2.29 12.3 19% 12%

st . 7 32 (2020) / o 38% (2020) /

Annual 15t Maximum 23 (2025) CAAQS CCME 10 0.849 0.0722 0.368 2.29 2.29 12.3 19% 53% (2025)
4 min 18t Maximum?® 1,310 Standard MELCC 40 10.6 2.91 3.61 211 211 61.1 35% 5%
4 min 99.5" Percentile® 1,050 Standard MELCC 40 0.286 0.0302 0.291 0.580 0.580 40.6 1% 4%

th 59 183 (2020) / o 13% (2020) /

Sulphur dioxide 7 446.00.5 1 hour 99" percentile 170 (2025) CAAQS CCME 21 1.01 0.0547 0.563 2.26 2.26 23.3 10% 14% (2025)
(SO2) 24 hours 18t Maximum 288 Standard MELCC 10 0.238 0.0662 0.0826 0.464 0.464 10.5 4% 4%
Annual 18t Maximum 52 Standard MELCC 2 0.00486 0.000309 0.00336 0.00978 0.00978 2.01 0.5% 4%

Annual 1t Maximum'° 13 (2020)/ CAAQS CCME 2 0.00486 0.000309 0.00336 0.00978 0.00978 2.01 0.5% 15% (2020)/

10 (2025) ) ) ' ) ) ' ) 20% (2025)
Carbon monoxide 630-08-0 1 hour 18t Maximum 34,000 Standard MELCC 600 3,134 103 974 6,268 6,268 6,868 91% 20%
(CO) 8 hours 18t Maximum 12,700 Standard MELCC 400 392 12.8 122 784 784 1,184 66% 9%

Volatile Organic
Compounds N/A-4 Annual 18t Maximum - - CEEA 0 0.0643 0.00535 0.0196 0.221 0.221 0.221 100% -
(VOCs)

Notes:

"The modeled total concentration is the sum of the modeled maximum concentration and the initial concentration.

2The project contribution is the maximum modeled concentration divided by the total concentration, as a percentage.

3The percentage of the limit value is the total concentration divided by the limit value, as a percentage.

“The 3-year average of the annual 98" percentile of the daily 24-hour average concentrations

5The 3-year average of the annual average concentrations

5The 3-year average of the annual 98™ percentile of the NO, daily maximum 1-hour average concentrations

"The arithmetic average over single calendar year of all 1-hour NO, concentrations

8Based on the initial 4-minute concentration converted for a period of 1 hour using the conversion formula (C (T) = C ywxx 0.97 T 0%)

9The 3-year average of the annual 99™ percentile of the SO, daily maximum 1-hour average concentrations

"°The arithmetic average over single calendar year of all 1-hour SO, concentrations
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ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT MODELLING - AIR DISPERSION MODELLING

Model Predicted Particulate Deposition Results in the Application Domain for Construction

Table 18
cos . .. 2
_ N Modeled Deposition Results (Domain Application) (g/m?) Total Contribution | Percentage
Averaging i Threshold | Deposition N . . Modeled Y LS
Substance CAS No. . Statistical 2 ok 2y | Authorization Maximum per Meteorological Year e 4 of Project of the Limit
Period (9/m?) Initial (g/m?) Deposition Y o
Y1 Y2 Y3 Y4 Y5 Max (g/m?) (%) (%)
Total Particulate Deposition N/A-4 Annual 15t Maximum - 0 CEAA 15.2 16.4 15.2 16.2 17.2 17.2 17.2 100% -
Notes:
"The modeled total deposition is the sum of the modeled maximum deposition and the initial deposition.
2The project contribution is the maximum modeled deposition divided by the total deposition, as a percentage.
3The percentage of the limit value is the total deposition divided by the limit value, as a percentage.
Table 19 Model Predicted Particulate Deposition Results at Sensitive Receptors for Construction
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