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ABBREVIATIONS
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B e e e h— e e e h— e e e e Rttt e e s b et e e e nbe e e e e s be e e e anbreeeeanees British Columbia
BIaCKWALET ... s Blackwater Gold Project
= 1T o ][ SRS BW Gold Ltd.
CE A e —————————————————————————————————_ Canadian Environmental Assessment
(O 5 PSP RUU PP Certified Project Description
the AGENCY ..o Canadian Environmental Assessment Agency
B A e Environmental Assessment
EAC e Environmental Assessment Certificate
O I R OPPRPSPRRN Environmental Control Dam
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LOM WB MOGEL ..ottt Life of Mine Water Balance Model
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NPSHA L e, Available Net Positive Suction Head
U polyethylene
T G et e e ns Temperature and Flow Control Chamber
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LU 1Y TP U PP Universal Transverse Mercator
L T PRSP OPPRRR Water Surface Level
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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

The Blackwater Gold Project (Blackwater / the Project) is a large gold-silver deposit located approximately
112 kilometres (km) southwest of Vanderhoof in central British Columbia (BC). The Project involves a
conventional truck-shovel open pit mine and a gold processing plant with an initial throughput of
approximately 5.5 million tonnes per annum (Mtpa), ramping up to a maximum throughput of approximately
20 Mtpa by Year 11 of operations. Ore will be processed in a plant by a combined gravity circuit and whole
ore leaching to recover gold and silver into a gold-silver doré product.

The mine site is located within the traditional territories of Lhoosk’uz Dené Nation, Ulkatcho First Nation,
Skin Tyee Nation and Tsilhqot'in Nation. Other components of the Project, including the existing Kluskus
and Kluskus-Ootsa Forest Service Roads (FSRs) and transmission line, cross the traditional territories of
Nadleh Whut’en First Nation, Saik’uz First Nation, and Stellat’'en First Nation; collectively, the Carrier Sekani
First Nations, as well as the traditional territories of the Nazko First Nation, Nee Tahi Buhn Band, Cheslatta
Carrier Nation, and Yekooche First Nation.

1.2 PROJECT HISTORY

The Blackwater area was actively explored by Richfield Ventures Corp. (Richfield) beginning in 2009. The
Blackwater property was obtained by New Gold Inc. (New Gold) through the acquisition of Richfield in
June 2011. Knight Piésold Ltd. (KP) was retained by New Gold beginning in early 2011 to provide technical
support of the Project and has been involved continuously since 2011 in various aspects of the Project. A
series of preliminary mine development alternatives assessments for the Project were completed between
2011 and early 2012. A Preliminary Economic Assessment (PEA) of the Project was completed in the third
quarter of 2012 followed by a Feasibility Study throughout 2013, which was filed in January 2014 (the 2014
FS). KP contributed to the design of the tailings storage facility (TSF) and associated water management
facilities for the 2014 FS (KP, 2014). The Project underwent a coordinated provincial and federal
environmental assessment that was initiated in 2012 and ended successfully in 2019 with the issuance of
a provincial Environmental Assessment Certificate (EAC) and federal Decision Statement.

Artemis Gold Inc. (Artemis) entered into an asset purchase agreement in June 2020 to acquire Blackwater
from New Gold. BW Gold Ltd. (BW Gold), a wholly owned subsidiary of Artemis, is the holding entity for the
mineral claims and was party to the purchase agreement with New Gold. Artemis prepared a prefeasibility
study during the third quarter of 2020 based on a revised approach to developing the Project. KP contributed
the design of the TSF and associated water management facilities for the 2020 Prefeasibility Study (the
2020 PFS).

1.3 CONTEXT AND DESIGN OBJECTIVES

1.3.1 CONTEXT

Development of the Project will affect flows in Davidson Creek through the progressive changes to the
contributing drainage area due to construction of the TSF and other project facilities within the upper
Davidson Creek drainage basin. The amount of water required to support ore processing at the mine will
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also impact the availability of water to provide flows to Davidson Creek downstream of the mine. The design
of the water management structures for the mine has taken into consideration the following objectives:

o Temporary and secure storage of water within the mine site area in engineered water storage facilities
to meet mine water demands.

o Limit accumulation of surplus water within the TSF to the maximum practicable extent.

« Control, collect, and divert non-contact surface water flows not needed for mine operations.

« Control and collect and treat if necessary, contact surface water prior to use/release.

o Controlled release of surface water flows to Davidson Creek downstream of the mine meeting the
defined Instream Flow Needs (IFN) to reduce the potential environmental impacts of the project to the
extent reasonably practicable.

Drainage from the majority of the mine area flows by gravity into the TSF; which simplifies water
management, spill control, and mine closure. Beyond the TSF, the specific water management structures
included for the initial detailed design of the Project are described in the Water Management Structures
Detailed Design Report (KP, 2021k) and include the following:

o Fresh Water Reservoir (FWR) to store water and provide flows to lower Davidson Creek to meet IFN
downstream of the mine, and to provide water for mine operations when required. Outflows from the
FWR will typically be through a series of discharge pipes or from the overflow spillway during times
when the reservoir is at full capacity and inflows exceed outflows through the discharge pipes. The
FWR will receive inflows from several sources as follows:

o Direct precipitation on the FWR and runoff from contributing catchments.

o Diverted flows from undisturbed areas upgradient of the TSF that will be conveyed around the TSF
to the FWR. The Northern Diversion System is operational starting in Year 7 to divert non-contact
runoff upslope of the TSF to the FWR.

Mine contact water suitable for release to the downstream receiving environment.

Freshwater from Tatelkuz Lake supplied by the Fresh Water Supply System (FWSS) in later phases
of mine operations. The FWSS is the topic of this report and will be described in the sections that
follow.

e A lined Water Management Pond (WMP) located downslope of the open pit and stockpiles area and
within the ultimate footprint of the TSF to manage runoff from contributing areas and water pumped
from collection points. The WMP will provide make-up water to support ore processing. Water not
needed to support mine operations will be used to mitigate flow reductions in lower Davidson Creek.
The engineering design basis and design details for the WMP are included in the TSF Stage 1 Detailed
Design Report (KP, 2021f).

« Central Diversion System (CDS) to divert freshwater around the TSF to a tributary of Davidson Creek
or to a water transfer pond where it can be pumped to the WMP.

« A WMP discharge system to route water from the WMP to the FWR. Water will be pumped to the FWR
when required to limit accumulation of surplus water within the TSF and supply water to the FWR for
release to Davidson Creek.

It is anticipated that at some stage of mine development the amount of available water from runoff to the
FWR and flows conveyed to the FWR from the mine site area alone will be insufficient to meet the IFN in
Davidson Creek. The FWSS would pump water from Tatelkuz Lake through a pipeline and into the FWR
and/or directly into Davidson Creek at the FWR to provide additional water to address the shortfall.

An overall system flow diagram is presented on Drawing C5050 in Appendix D.
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1.3.2 OVERALL OBJECTIVES

The principal design objective for the FWSS is to provide additional freshwater, drawn from Tatelkuz Lake
and released at the FWR, as needed to supplement the water available for release to Davidson Creek or
to provide make-up water to the mine when required. The design of the FWSS has taken into consideration
the following requirements:

o Layout of the system components contained within the EAC Certified Project Description (CPD)
boundary.

« Sufficient capacity to convey the currently recommended IFN for Davidson Creek as a minimum.

« Consideration for potential future adjustments to flow requirements if monitoring and adaptive
management requires adjustment to flow provisions.

« Provide variable and controlled flow from Tatelkuz Lake and allow optimized use of both the FWR and
the FWSS to meet IFN and temperature objectives.

« Tatelkuz Lake FWSS intake will be located at a depth that will produce temperatures appropriate for
Davidson Creek.

« Limit environmental impacts of the FWSS itself, particularly at the Tatelkuz Lake intake site by
minimizing the physical footprint of the intake structure on the shoreline of Tatelkuz Lake and using
appropriate screens on the intake pipes.

e Include monitoring features to confirm performance goals are achieved and design criteria and
assumptions are met.

o The FWSS must be operational year-round.

1.4 SCOPE OF REPORT

BW Gold is proposing to develop Blackwater and is in the process of preparing a Mines Act and
Environmental Management Act Permit Application (the Permit Application), along with several Water
Sustainability Act Permit Applications and Fisheries Act authorizations. This report describes the design of
the FWSS. The purpose of the FWSS is to provide freshwater from Tatelkuz Lake to the FWR at the
Blackwater mine site to supplement the flows released from the FWR to meet IFN. The FWSS will comprise
of an intake structure and pumpstation at Tatelkuz Lake, a water supply pipeline, an outlet at the FWR,
booster pumpstation(s), and connections to the FWR outlet works.

The design basis, outlining the basic criteria for the design, construction, and operation of the works, is
included as Appendix A. A summary of the hydrometeorological characterization of the Project site is
included in Appendix B. Appendix C comprises a summary of available geotechnical information related to
the proposed works. The design drawings are presented in Appendix D.

This report includes a summary of:

« site conditions

o design criteria for the various facilities

« design details for the system, including plans and sections

e asummary of auxiliary components, including access roads

« asummary of additional requirements to support construction and operation of the works

This report should be read in conjunction with Water Management Structures Detailed Design Report
(KP, 2021k), which describes the detailed design the FWR and other specific water management
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structures, including the CDS and WMP discharge system, required at the start of mine operations
upstream and downstream of the TSF. The Life of Mine Water Balance Model Report (KP, 2021a)
summarizes how the IFN in Davidson Creek are predicted to be met.

These structures are further discussed in the TSF Stage 1 Detailed Design Report (KP, 2021f) and other
water management structures associated with later phases of mine development are described in the
TSF Life of Mine Design Report (KP, 2021e).

1.4.1 BATTERY LIMITS

The battery limit for the content of this is report are elements for the FWSS between Tatelkuz Lake and the
FWSS pipeline outfall to Davidson Creek.

Specifically excluded from this report but covered by KP in the Water Management Structures Detailed
Design Report (KP, 2021k) are:

e The FWSS Pipeline Outfall to Davidson Creek
« FWR, outlet works, and temperature and flow control chambre
o Instream flow and temperature monitoring

The FWSS Pipeline Outfall to Davidson Creek is a component of the FWSS that will be constructed earlier
in time in conjunction with the FWR and thus are not included herein.

Specifically excluded from this Report but covered by others:

o The FWSS power distribution line design

1.5 ADDITIONAL REFERENCE REPORTS

The following KP subject matter reports provide the latest background and supporting information relevant
to this report and the Permit Application:

o Water Management Structures Design Report (KP, 2021k)

o TSF Stage 1 Detailed Design Report (KP, 2021f)

o TSF Life of Mine Design Report (KP, 2021¢e)

« Life of Mine Water Balance Model Report (KP, 2021a)

e 2020 Hydrometeorology Report (KP, 20219g)

e Seismic Hazard Assessment (KP, 2021j)

o Dam Site Characterization Report (KP, 2021i)

o Stockpiles Geotechnical and Water Management Design Report (KP, 2021m)

Data collected at the site that are relevant to the preparation of this report and the reports listed above are
summarized in the following additional reference reports:

o 2020-2021 Site Investigation Report (KP, 2021h)

o 2019 Site Investigation Report (KP, 2021n)

o 2013 Site Investigation Report (KP, 2013d)

« 2012 Site Investigation Report (KP, 2013c)

e 2020 Baseline Climate Report (KP, 2021d)

e 2020 Hydrology and Water Temperature Baseline Report (KP, 2021c¢)
o Groundwater Baseline Report (KP, 2021b)
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1.6 REGULATORY CONTEXT

1.6.1 ENVIRONMENTAL ASSESSMENT

The BC Environmental Assessment Office (EAO) and the Canadian Environmental Assessment Agency
(the Agency) conducted a coordinated assessment of the Project, which included co-chairing working group
meetings, hosting a joint public comment period, and jointly identifying and addressing technical issues.
The coordinated provincial and federal environmental assessment was initiated in 2012 and ended
successfully in 2019 with the issuance of a provincial Environmental Assessment Certificate and federal
Decision Statement.

1.6.1.1 PROVINCIAL ENVIRONMENTAL ASSESSMENT CERTIFICATE

The Project issued EA Certificate included the Certified Project Description (Schedule A) and a Table of
Conditions (Schedule B), on June 21, 2019. Schedule B of the provincial EA Certificate contains 43
conditions related to: transfer of Certificate or transfer of interest in the Project; mitigation, monitoring, and
management plans; consultation; verification and compliance; and reporting.

1.6.1.2 FEDERAL DECISION STATEMENT

The federal Minister of Environment (now Minister of Environment and Climate Change) was responsible
for making decisions on environmental effects referred to in Section 5(1) of CEAA 2012 (e.g., changes in
fish and fish habitat as defined in the Fisheries Act; changes in aquatic species as defined in the Species
at Risk Act; changes in migratory birds as defined in the Migratory Birds Convention Act, and any changes
to the environment caused by the project on aboriginal peoples health and socio-economic conditions,
physical and cultural heritage, current use of lands and resources for traditional purposes, or any structure,
site or thing that is of historical, archaeological, paleontological or architectural significance).

The Federal Decision Statement Conditions that relate to the FWSS are listed in Table 1.1.

(%) knight Piésold 50132 A e o 2
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Table 1.1 Federal Decision Statement Conditions that Relate to the FWSS
Number Condition Description (Partial)
3 Fish and Fish Habitat
Implement measures to control erosion and sedimentation to avoid the deposit of deleterious
3.1 substances in water frequented by fish. Submit these measures to the Agency and to Indigenous

groups before implementing them.

Develop, prior to construction and in consultation with Indigenous groups and DFO, measures to
protect fish and fish habitat when undertaking activities in or near water...a proposal to salvage

3.2 and relocate fish prior to conducting any Designated Project activity requiring removal of fish
habitat.
3.3 Design, install and operate the freshwater intakes for the freshwater supply system to avoid fish

entry or reduce the incidental capture, death or injury of fish.

Develop, prior to construction, measures to maintain instream flow needs in Davidson Creek. The
Proponent shall maintain instream flow needs in Davidson Creek during all phases of the

3.8 Designated Project at a minimum within flow rates recommended by the Proponent in Appendix
5.1.2.6D of the Environmental Impact Statement, unless otherwise authorized by Fisheries and
Oceans Canada.

Maintain water temperature in Davidson Creek, as described by the Proponent in Section 5 of
Appendix A (Blackwater Gold Project — Assessment of Flows from the Water Treatment Plant and
North and South Diversions on Davidson Creek Temperatures. Knight Piesold. Memorandum

3.9 VA16-01038) of Appendix C-1 of the Environmental Impact Statement Supplemental Report
Assessment of Effects Related to Project Changes (August 2016), unless otherwise authorized by
Fisheries and Oceans Canada.
Mitigate effects to fish and fish habitat from water withdrawn from Tatelkuz Lake during operation,
3.10 including by using mine water and water from the northern and southern diversions identified by

the Proponent in Figure 3-1 of the Environmental Impact Statement Supplemental Report
Assessment of Effects Related to Project Changes (August 2016) for the operation of the mill.

For any fish habitat offsetting measure(s) proposed in any offsetting plan(s)

referred to in condition 3.11 that may cause adverse environmental effects not

3.12 considered in the environmental assessment, develop and implement measures

to mitigate those effects, including effects to Indigenous peoples’ current use of

lands and resources for traditional purposes.

Develop a follow-up program as it pertains to fish habitat in Tatelkuz Lake and Chedakuz Creek,
3.16 including fish habitat quantity and quality surveys . Monitor the Tatelkuz Lake littoral zone, monitor
water flows in Chedakuz Creek between Tatelkuz Lake and the confluence with Davidson Creek.

10 Accidents and Malfunctions
10.1 Take all reasonable measures to prevent accidents and malfunctions.
Note(s):

1. MOECCS, 2019.
1.6.2 PROVINCIAL REGULATORY CONTEXT

1.6.2.1 PROVINCIAL OVERSIGHT

The three regulatory agencies responsible for oversight of water management systems in BC associated
with mine sites are the BC Ministry of Energy, Mines and Low Carbon Innovation (EMLI), the Ministry of
Environment and Climate Change Strategy, and the B.C. Ministry of Forests, Lands, Natural Resource
Operations and Rural Development (FLNRORD). Through ongoing discussions with these regulatory
agencies, it is KP’s understanding that regulatory oversight of the designs, operation and the associated
water licenses will be approved and regulated by FLNRORD.

. ., VA101-457/33-13 Rev 1
g » Knlg ht Piésold 6 of 32 November 15, 2021

CONSULTING



BW Gold Ltd.
Blackwater Gold Project
Fresh Water Supply System Design Report

1.6.2.2 WATER SUSTAINABILITY ACT

BW Gold is submitting a water licence permit application under the Water Sustainability Act (WSA) to
FLNRORD, which will govern the removal of water from Tatelkuz Lake using the FWSS at the Project.

1.6.3 FEDERAL REGULATORY CONTEXT

1.6.3.1 FISHERIES AUTHORIZATION

The Project is primarily located within the Davidson Creek watershed which supports both rainbow trout
(Oncorhynchus mykiss) and Kokanee salmon (Oncorhynchus nerka). Palmer Environmental Consulting
Group (Palmer) has been retained by BW Gold to prepare a Fisheries Offsetting Plan, including the IFNs
referenced in this report, that will be submitted for a Fisheries Act Section 35(2) authorization in support of
developing the Project. The target IFN flows were developed by Palmer to limit the potential environmental
impacts of the project by providing flows supportive of rainbow trout (Oncorhynchus mykiss) and Kokanee
salmon (Oncorhynchus nerka) populations within Davidson Creek (Palmer, 2021).
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2.0 SITE SETTING

21 PHYSIOGRAPHY AND MAJOR DRAINAGE SYSTEMS

The Project site is situated on the Nechako Plateau of British Columbia, part of the Interior Plateau east of
the Coast Mountain Range. This is an area of moderate relief characterized by gently undulating, northwest-
trending hills cut by small to medium-sized drainages. The elevation of the Blackwater property ranges from
just over 1,000 m in low-lying areas northeast of the proposed mine site, to 1,800 m at the summit of Mt.
Davidson on the southwest side of the property. The Blackwater deposit is located on the northern flanks
of the mountain.

The Project facilities are situated primarily within the Davidson Creek watershed and the headwaters of the
Creek 661 watershed. Mt. Davidson creates a drainage divide between northeast flowing Davidson Creek
and Creek 661, southwest flowing Creek 705, and south flowing tributaries to the Blackwater River. Seeps
and wetlands are common along the lower slopes of Mt. Davidson.

The project location along with the major drainage systems and flow direction in the Project area are shown
on Figure 2.1.

The TSF and associated water management facilities are located in the upper reaches of the Davidson
Creek catchment area. The proposed mine site facilities south of the TSF area include the open pit, plant
site, and stockpile areas, which are located within a tributary catchment to Davidson Creek or in the upper
reaches of a tributary (Creek 505659) that flows to Creek 661. The terrain within these areas is generally
gently inclined, except along the incised portions of Davidson Creek, which are characterized by moderate
to moderately steeply inclined slopes adjacent to the drainage.

2.2 PROPERTY, TENURES AND LAND USE

The FWSS is located on provincial Crown land partially within the mineral claim boundaries held by BW
Gold. The Tatelkuz Lake intake is sited outside of this area. The Blackwater claim block comprises 75
mineral cell claims totaling 30,578 ha. All Blackwater claims are 100% held in the name of BW Gold. BW
Gold holds both the recorded and beneficial interest in these claims. None of the Blackwater cell claims are
known to overlap any legacy or Crown granted mineral claims, or no-staking reserves.
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2.3 HYDROMETEOROLOGY AND CLIMATE

Hydrological and meteorological data have been collected at the project site since early 2011. The
site-specific data were correlated with available long-term regional data. The details of the
hydrometeorology study are presented in the 2020 Hydrometeorology Report (KP, 2021g). The study
indicated that the available site and regional datasets are adequate to provide a reasonable basis for
describing and quantifying the hydrological and meteorological characteristics of the project area for the
purpose of water balance modelling, engineering design, and environmental assessment. The key findings
of the study are summarized in Appendix B.

24 REGIONAL GEOMORPHOLOGY

The geomorphic features of the region are largely the product of the last glaciation period (the Fraser
Glaciation). The Cordilleran ice sheet covered the region to a maximum depth of approximately 300 m at
the peak of the Fraser Glaciation approximately 19,000 years ago. At the peak of glaciation, the localized
ice flow direction at the region was toward the northeast, as evidenced by drumlins, flutings, and other
streamlined glacial landforms. Most of the mountain peaks in the region show rounded tops which is
evidence to suggest that during the height of the Fraser Glaciation, the ice elevation exceeded 1,750 metres
above sea level (masl), which is higher than most of the tallest peaks in the region. Most glacial cycles
terminated with rapid climate warming where the periphery of the ice sheet was the first to become ice free.
The Cordilleran Ice Sheet during the Fraser Glaciation developed over 10,000 — 15,000 years, but
disappeared in less than 5,000 years (Clague, 1981; Clague et al., 1990; Clague, 2000). Additional details
related to the characterization of the site are contained in the Dam Site Characterization Report (KP, 2021i).

2.5 REGIONAL GEOLOGY

The Project is underlain by the Stikine Terrane within the Intermontane Belt of the Canadian Cordillera and
is located within a structurally uplifted block termed the Nechako uplift (Leslie, 2010). The Stikine Terrane
in this area is represented by the Hazelton Group which consists of Carboniferous to Middle Jurassic
Island arc volcanic rocks and sedimentary deposits. In the lower unit of the Hazelton Group, felsic tuffs and
sediments are prominent which make up the Entiako Formation whereas the upper unit consists of felsic to
mafic volcanic flows, volcaniclastics, and sedimentary rocks, called the Naglico Formation (Leslie, 2010).

With the continued subduction under the North American plate, post-accretionary stratigraphy deposited
over the Stikine during the Middle Jurassic to Early Paleocene (Looby, 2015). Sedimentary basins
developed in the Stikine and Cache Creek Terranes in the form of marine and non marine sediments of the
Middle to Late Jurassic Bowser Lake Group (Looby, 2015). Locally, the sediments of the Middle to Late
Jurassic Bowser Lake Group are interlayered with deposits of the Hazelton Group, and collectively, these
groups are intruded by Late Cretaceous granitic to granodioritic plutons (Leslie, 2010).

Late Cretaceous stratigraphy overlaying the Hazelton and Bowser Lake groups consist of Powell Creek
Group volcanic rocks and related sedimentary rocks of the Kasalka Group (Leslie, 2010). Young volcanism
of the Stikine Terrance consists of widespread Eocene volcanic arc related extensional felsic volcanic rocks
and minor sedimentary rocks of the Ootsa Lake Group (Leslie, 2010). Quaternary glacial deposits overlie
most of central British Columbia making outcrops sparse.
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2.6 REGIONAL SEISMICITY

The Project site is situated in a region within central BC where the level of recorded historical seismic
activity has been low. The seismic hazard in the region is influenced by the seismically active region of
coastal northwest BC, southwest Yukon territory and southeast Alaska. The coastal region has experienced
many large earthquakes, including events in the range of Magnitude 7 to 8. The earthquakes located
offshore and west of the project site is associated with the Queen Charlotte fault system, which runs
underwater along the west coast of Haida Gwaii and defines the boundary between the Pacific and North
American tectonic plates. The largest event instrumentally recorded in Canada is a Magnitude 8.0
earthquake that occurred along this fault in 1949, approximately 540 km west of the project site.

The level of seismicity in the interior of BC and the Rocky Mountains region drops off rapidly with distance
from the west coast and to the north. The largest earthquake recorded in the southern Cordillera region
was an event of about Magnitude 6.0 in 1918, located in the Valemount area of the Rocky Mountain trench.
The maximum earthquake magnitude for northern BC is estimated to be Magnitude 7.0 to 7.5, with an upper
bound estimate of Magnitude 7.7 for the Rocky Mountains region, based on historical earthquake data and
the regional tectonics and fault systems (Halchuk, 2014). Similarly, there is the potential for large
earthquakes of up to about Magnitude 7.5 along the coastal region of mainland western BC, including the
Coast Mountains. Although these earthquakes have the potential to be as large as about Magnitude 7.5,
they are too distant (approximately 400 km or more) to contribute significantly to the seismic hazard at the
Project site. Additional details related to defining response spectrum are included in the Seismic Hazard
Assessment (KP, 2021j).

2.7 LOCAL GEOLOGY

Deglaciation commenced approximately 16,000 years ago and progressed by frontal retreat to the west or
southwest towards the Coast Mountains and progressively lowering of the ice sheet surface by
down-wasting (Clague, 2018). The pattern of ice-marginal and subglacial meltwater channels indicates that
areas of higher elevation in the vicinity of the mine site became ice-free before valley floors and other
low-lying areas. Glacial ice appears to have stagnated in the Davidson Creek valley during late deglaciation
producing ice-stagnation landforms such as eskers, kettles, and kames.

Geomorphic evidence indicates that the meltwater corridors evolved over the short period during which
they were active. Downward-stepping terraces within some meltwater corridors show that active channel
floors were progressively lowered by fluvial erosion as the ice melted. The lowest and youngest terraces
may have formed in proglacial settings after the meltwater ceased to be confined by ice. Evidence also
exists for shifts in meltwater discharge among the major meltwater corridors over this period. The oldest
corridors lie somewhat higher than the Davidson Creek corridor and are truncated by it. The modern
drainage system became established as soon as the area was fully deglaciated, probably around 13,000
years ago. Since then, there has been little geomorphic change in the study area (Clague, 2018).

The reconnaissance terrain and glacial landform map (KP, 2019) indicates an extensive cover of glacial till
and glaciofluvial sands and gravels across the Project area. Massive lodgement glacial tills were deposited
at the base of the ice sheet. Ablation tills were also deposited locally as the ice sheet retreated. Sediments
deposited during de-glaciation of the area include glaciofluvial and glaciolacustrine sediments. Glaciofluvial
sands and gravels are common in valley bottoms and along the valley flanks, occurring as kames, eskers,
and terraces. A large amount of glacial meltwater was channeled along northeast oriented sub-glacial
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meltwater channels producing esker deposits that are broadly aligned with the modern Davidson Creek
valley.

The topography today consists of typically rounded mountain tops, and bedrock exposure is rare and
generally restricted to higher elevations. Bedrock is deepest along the Davidson Creek valley bottom where
it is encountered at up to 107 meters depth. An extensive blanket of glacial debris covers the Project area
with the thickest within the Davidson Creek watershed averaging over 60 metres. More recent glaciation
resulted in the removal of older glacial deposits or cover by younger glacially derived deposits.

2.8 GEOTECHNICAL CONDITIONS

2.8.1 GENERAL

Site investigation programs conducted between 2012 and 2021 were generally located within the mine site
area and extended downstream to the FWR with several test pits and drillholes located further downstream
(northeast) of the FWR, approximately within 1 km. KP also completed a site visit in July 2013 at the
proposed Tatelkuz Lake Intake and Booster Stations to inspect and record the topography, near surface
geology, hydrology, and vegetation within the proposed footprint for the major components.

Bedrock exposure in the Project area is rare and restricted to higher elevations. Bedrock is deepest along
the Davidson Creek valley bottom where it is encountered at up to 110 meters depth. The characterization
of the surface material and bedrock units are summarized in the following below.

2.8.2 SURFICIAL MATERIALS

o Topsoil: Thickness ranging from 0 to 0.3 m with an average of 0.1 m based on the test pits. Topsoil
may be locally thicker in wetland areas and creek bottoms where investigation work was not performed.

o Glacial Deposits: Most dominant surficial material. Glacial sequences identified range in thickness from
14 to 51 m with an average of 37 m based on the geotechnical drillholes. Lodgement and
undifferentiated till occur below at depth with interval thickness ranging 2 to 44 m. The till is interbedded
with glaciofluvial deposits and glaciolacustrine materials.

o Reworked Regolith: Less prevalent than the glacial deposits within the surficial material and is generally
found at depth below the glacial deposits directly above the weathered bedrock.

283 BEDROCK UNITS

« Completely Weathered Bedrock: This unit was intercepted only in drillholes GT13-04 to GT13-06 with
a thickness ranging from 22 to 36 m.

« Highly Weathered Bedrock: Intercepted in drillholes GT13-04 to GT13-06 at an elevation ranging from
1,095 to 1,063 masl.

« Intact Bedrock: Intercepted in drillholes GT13-04 to GT13-06 at an elevation ranging from 1,088 to
1,050 masl. The bedrock lithology at the FWR is predominantly Andesite which can be generally
described as a strong rock with ‘FAIR’ Rock Mass Quality Rating. (Bieniawski, 1989).

Measured groundwater elevations within 1 km downstream of the FWR range from 1,144 to 1,130 masl.
Descriptions of the geotechnical conditions for each FWSS component are included in the Appendix C.
Foundation conditions at the FWR can be found in the Dam Site Characterization Report (KP, 2021i).
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Additional ground truthing and geotechnical and hydrogeological investigations are recommended prior to
final design to verify ground conditions at the intake structure, booster pumpstation, and along the water
supply pipeline depending on final grading plans.

29 DAVIDSON CREEK

2.9.1 CONTEXT

The Davidson Creek valley is incised locally and flows northeast from the site toward Chedakuz Creek
downstream of Tatelkuz Lake. The footprint area of the proposed TSF lies within the upper reaches of the
Davidson Creek catchment area. The terrain within this footprint is predominantly gently inclined, except
along the incised portions of Davidson Creek. The Project is located within the Davidson Creek watershed,
which is 78 km?2 and supports both rainbow trout (Oncorhynchus mykiss) and Kokanee salmon
(Oncorhynchus nerka). The Davidson Creek valley is incised locally and flows northeast from the site
toward Chedakuz Creek downstream of Tatelkuz Lake. The footprint area of the proposed TSF lies within
the upper reaches of the Davidson Creek catchment area. In the years of the Projects proposed
development, the smallest area contributing flows into the FWR is composed of the Northern Diversion
System and the FWR direct catchment area. A map of the contributing areas is presented in the Life of
Mine Watershed Model Report (KP, 2021a). The contributing watershed area to Davidson Creek will be
reduced from approximately 78 km? to an estimated 13 km? at the downstream extent of the TSF at the
most stringent times of the Project development. A general arrangement of TSF, major catchment
boundaries, and general surface water flow patterns for the site are shown on Figure 2.1.

The baseline hydrology and temperatures in Davidson Creek are included in the 2020 Hydrology and
Temperature Baseline Report (KP, 2021c).

2.9.2 INSTREAM FLOW NEED

The Davidson Creek IFN is summarized in section 3.3.3.

2.9.3 EXPECTED TIMING OF SHORTFALL

IFN flows in Davidson Creek are expected to be met during all months in Operations and Closure as a
result of water diverted around the mine, stored in the WMP and FWR, supplemented by the FWSS and
other sources. Details of the assessment are included in the Life of Mine Water Balance Model Report
(KP, 2021a).

Water diverted around the mine and pumped from the WMP is expected to be sufficient to meet IFN
requirements under average or wetter than average conditions in the first phase of mining (Years 1 through
5). Under drier than average conditions (15 to 25% likelihood) a source of makeup water may be required
during the first phase of mining to meet IFN criteria in non-freshet months. Meeting IFN criteria during those
drier conditions could require an additional source of water of approximately 150 L/s based on the 90t
percentile predicted rate. If allowances for streamflows lower than IFN are made during dry conditions,
adding water at a rate of 20 to 50 L/s is predicted to increase streamflows in Davidson Creek to the baseline
(pre-mining) flows.

In later phases of mining, the FWSS is estimated to contribute 10% of the total annual IFN in Years 6
through 17 and 40% of the total annual IFN thereafter based on average climate conditions. The 5" and
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