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DO Dissolved Oxygen
DTH Down the Hole
DWT Drop Weight Test
EA Environmental Assessment
ECCC Environmental and Climate Change Canada
EDA Exploratory Data Analysis
EDF Environmental Design Flow
EDGM Earthquake Design Ground Motion
EDM Electronic Distance Measure
EGL Effective Grinding Length
EIS Environmental Impact Statement
EM Electromagnetic
EMP Environmental Management Plan
EPC Engineering, Procurement, and Construction
EPCM Engineering Procurement and Construction Management
EPP Environmental Protection Plan
FAL Fresh Water Aquatic Life
FAT Factory Acceptance Test
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FCA Free Carrier

Fe Iron

FL Gordon

FEL Front End Loader

FIFO Fly-in T Fly-out

FOS Fine Ore Stockpile

FOT Free on Truck

FS Feasibility Study

FTE Full Time Equivalent

Ga Gigayears ago

G&A General and Administrative

GPS Global Positioning System

GRG Gravity Recoverable Gold

GT Grade Thickness

H,O, Hydrogen Peroxide

HART Highway Addressable Remote Transducer
HAZOP Hazard and Operability Study

HBED Hudson Bay Exploration and Development
HCI Hydrochloric Acid

HDPE High-Density Polyethylene

HHERA Human Health and Ecological Risk Assessment
HLEM Horizontal Loop Electromagnetic

HMI Human-Machine Interface

HRIA Heritage Resources Impact Assessment
HSEC Health Safety Environment and Community
/10 Input / Output

ICP Inductively Coupled Plasma

ID3 Inverse Distance Weighting Method

IDF Inflow Design Flood

IP Induced Polarization

IR Information Request

IRR Internal Rate of Return

ISO International Standards Organization
JKDWT JK Drop Weight Test
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JSz Johnson Shear Zone
KPI Key Performance Indicator
LC50 Lethal Concentrations to 50% of the Test Organisms
LCS Local Control Station
LG Low Grade
LGD Local Government District
LiDAR Light Detection and Ranging
LLGB Lynn Lake Greenstone Belt
LLGP Lynn Lake Gold Project (referred to as the Project)
LOM Life of Mine
MB CDC Mani tobads Conservation Data Cent
MB ESEA Mani tobads The Endangered Species
MC Master Composite
MCC Motor Control Centre
MCL MacLellan
MCE Maximum Credible Earthquake
MCFN Marcel Colomb First Nation
ML Metal Leaching
MMER Canadian Metal Mining Effluent Regulation
MMR Manitoba Mineral Resources Ltd.
MSD Manitoba Sustainable Development
MSE Mechanical Stabilized Earth
MSOG Manitoba Water Quality Standards, Objectives, and Guidelines
NaCN Sodium Cyanide
NAG Net Acid Generation
NaOH Sodium Hydroxide
NN Nearest Neighbour
NP Neutralization Potential
Non-PAG Not-Potentially Acid Generating
NPR Neutralization Potential Ratios
NPV Net Present Value
NQ Drill Core Size (47.6 mm diameter)
NSR Net Smelter Return
OCs Operator Control Station
OEM Original Equipment Manufacturer
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oG Ore Grade
OPEX Operating Expenditure
OREAS Ore Research and Exploration Pty Ltd Assay Standards
P&E P&E Mining Consultants Inc
PAG Potentially Acid Generating
PbNO;4 Lead Nitrate
PCA Principal Components Analysis
PCS Process Control System
PEP Project Execution Plan
PID Proportional-Integral-Derivative (Controllers)
PGA Peak Ground Acceleration
PLC Programmable Logic Controllers
PLUP Provincial Land Use Policies
PMF Probable Maximum Flood
PQ Drill Core Size (85 mm diameter)
PR Provincial Road
QA Quiality Assurance
QC Quiality Control
QP Qualified Person
RAS Required at Site
RC Reverse Circulation
RCMP Royal Canadian Mounted Police
RM Reference Materials
ROM Run of Mine
RWI Bond Rod Mill
SAG Semi-Autogenous Grinding (mills)
SARA Species at Risk Act
SFE Shake Flask Extraction
SG Specific Gravity
SMC SAG Mill Comminution
SMBS Sodium metabisulphite
SO, Sulphur Dioxide
SOCC Species of Conservation Concern
TCLP Toxicity Characteristic Leaching Procedure
TIC Total Inorganic Carbon
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TK/TLRU Traditional Knowledge/Traditional Land and Resource Use
TMF Tailings Management Facility
TSL TSL Laboratories
TSS Total Suspended Solids
uUcCs Uniaxial Compressive Strength
UF Underflow
UG Underground
UTM Universal Transverse Mercator
uv Ultra-Violet
VC Valued Component
VFD Variable Frequency Drive
VLF-EM Very Low Frequency- Electromagnetic
VPSA Vacuum Pressure Swing Adsorption
VS. Versus
Wi Work Index
XRD X-Ray Diffraction
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Units of Measure

€ Degrees

e Degrees Celsius
Dso 50™ Percentile Particle Size
dBA Decibel A-Weighting
ea Each

ft Feet

g/L Grams per litre

g/t Grams per tonne
GB Gigabyte

h Hours

ha Hectare

hp Horse power

kg Kilogram

km Kilometre

kPag Kilopascal Gauge
kw Kilowatt

L Litre

L/s Litres per second

b Pound

Ibf Pound force

Leq Sound level

m Metre

M Million

Ma Millions of Years Before Present
Mbps Megabytes per second
mm Millimetre

MVA Megavolt amperes
pm Micrometer

m? Square metre

m? Cubic metre

min Minute

mg/L Milligram per litre
mL Millilitre

MWh Megawatt-hours
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0z Troy ounce
Pa Pascal
pH Measure of a solution6s
PM2;s Particulate Matter (2.5 microns)
PMyo Particulate Matter (10 microns)
ppb Parts per billion
ppm Parts per million
pum Micrometre (Micron)
% Percent
t Tonne
t/d Tonne per day
t/h Tonne per hour
oz Ounce
ug/m3 Microgram per cubic metre
\Y Volt
y Year
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1 SUMMARY

1.1 Introduction

Ausenco Engineering Canada Inc. (Ausenco) and a group of engineering and environmental
consultants were engaged by Alamos Gold Inc. (Alamos) to complete the Project Feasibility
Study (FS) and the NI 43-101 Technical Report for the Lynn Lake Gold Project (LLGP or the
Project) located close to the Town of Lynn Lake, Manitoba.

The LLGP will be built as two conventional open pit mines with a centralized processing plant
facility and a tailings management facility. The LLGP is composed of two properties: MacLellan
and Gordon. The processing plant, located at MacLellan, has an expected nominal processing
throughput of 7,000 t/d with an estimated 10.4-year production life.

The Technical Report and FS responsibilities of the engineering consultants are as follows:

i Ausenco was commissioned by Alamos to manage and coordinate the work related to
the Project FS and the NI 43-101 for the LLGP. Ausenco was engaged also to develop
the feasibility level design of the process plant and infrastructure for the Project;

i Q6 Pi t( Qérastcgmmissioned to develop the design of the open pit final limits, the
phase development and long-term mine plan, the selection of the equipment type and
size, related estimates with respect to the open pit mine operating personnel and the
estimates of the mine capital and operating costs for the life of the Project and the pre-
production related quantities for the mine development roads. Q6 P i t i s responsik
the Mineral Reserve estimate;

i Stantec Consulting Ltd. (Stantec) was commissioned to support environmental
planning, assessment, licensing, and permitting;

1 Golder Associates Ltd. (Golder) was commissioned to complete the feasibility level
design of the Tailings Management Facility (TMF) at the MacLellan site, slope design
recommendations for the MacLellan and Gordon pits and stockpiles, as well as the
layout and sizing of the water management structures for both sites. Golder was also
responsible for undertaking various geotechnical and hydrogeological investigations in
support of the feasibility level design and to aid in the sourcing of borrow materials for

construction;

i RePlan was commissioned to complete the Lynn Lake Workforce Accommodation
Study;

i All the consultants were engaged to provide input and contributed to the development of
the Operating Cost (OPEX) and Capital and Sustaining Capital Expenditures (CAPEX);
and

i Alamos reviewed and developed those elements of the Project relating to the geological

setting and mineralization, Mineral Resources, market studies and contracts and
economic analysis.

All costs are in Q2 2017 Canadian dollars unless otherwise stated.

1.2 Property Description

Located in Northern Manitoba, the LLGP consists of two primary sites, MacLellan and Gordon.
These mine sites and their surrounding properties are within an easterly distance of 7 km and
37 km, respectivel vy, of the Town arfd patfplioens Lake.
comprised of 247 dispositions, including 238 staked mining claims and nine Crown Leases,
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eight mineral and one surface, all of whic-h the 1¢
owned subsidiary, Carlisle Goldfields Limited (Carlisle). As of the effective date of this report,
all mining claims and leases are active and in good standing.

121 MacLellan Property

Formerly operated as an underground gold and silver mine between 1986 and 1989, the
MacLellan site and its surrounding property is accessible via a 4.6 km all-weather gravel road
traversing from the former mine site to Provincial Road (PR) 391 and into the Town of Lynn
Lake. The whole of the MacLellan Property, which includes the historical MacLellan mine site
lands, covers an area of 3,248 ha by way of nineteen mining claims, four Crown mineral leases
and one Crown surface lease.

The historical MaclLell an site has been in a Ocare
little reclamation having taken place. This site currently consists of an all-weather gravel

access road, power transmission line (abandoned pole line), and infrastructure from the former

underground mine, such as a head frame, hoist house, shaft, access ramp, maintenance and

other storage buildings, core shack and racks, vent raise, and mine water settling ponds.

1.2.2 Gordon Property

The Gordon site, historically referred to as the Farley Lake Open Pit Mine, previously operated
as a two-pit open pit gold mine from 1996 to 1999. Accessible by way of a 15 km all-weather
gravel road leading from PR 391, the former mine site is located approximately 37 km east of
the Town of Lynn Lake. The Gordon Property consists of seventy-one mining claims and four
Crown mineral leases totalling 12,915 ha.

After closure of the historical mine (see Section 1.4), the Gordon site underwent a reclamation
process. The present day site consists of the above-mentioned gravel access road, a bridge
across the Hughes River, two mine rock storage areas and two overburden storage areas that
have been capped, and two water-filled open pits. All buildings and infrastructure from the
historical operations have been removed.

1.3 Accessibility, Climate, Local Resources, Infrastructure and Physiography

Private all-weather gravel access roads connect both the MacLellan and Gordon sites with
PR 391. PR 391 is a provincial road connecting Lynn Lake to Leaf Rapids (105 km east) and
Thompson, Manitoba (315 km southeast), under the authority of Manitoba Infrastructure,
Region 5.

The Town of Lynn Lake (Town) is a former mining community. The privately-operated Lynn
Lake Airport services chartered flights and has a 1,700 m paved runway.

The LLGP is located within a remote, rugged region of the Boreal Shield Ecozone, in a climatic
region characterized by short, cool summers and long, cold winters. The terrain consists of
mostly hilly, till veneered bedrock, with intervening low areas of organic terrain ranging from
level to moderately sloping (0-15%). Surface water features and peat generally occupy the
topographic lows. Soils in the region are thin, poorly drained, and acidic, with organic soils
typical in bogs and peat plateaus, and discontinuous permafrost is widespread.

The general area of the LLGP overlaps with the Paleoproterozoic Lynn Lake Greenstone Belt
(LLGB) within the Churchill Structural Province of the Canadian Shield. The LLGB is comprised
of volcanic rocks of the Wasekwan Group, sedimentary rocks of the Sickle Group, and plutonic
intrusions. Overburden geology is characterized as glaciolacustrine sediments overlying either
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1.4

141

1.4.2

1.5

bedrock or a discontinuous regional sand till. Organic deposits consist of a thin veneer with
thicker accumulations observed in low lying areas. Isolated pockets of glaciofluvial sediments
are also present. A series of bedrock valleys near the MacLellan site are present where
overburden is greater than 28 m thick.

History
MacLellan Property

Exploration on the MacLellan Property commenced in 1946 when Noranda Mines Limited
(Noranda) carried out magnetometer and geological surveys on a portion of the Property.
Numerous companies have explored the MacLellan Property and surrounds between 1946 and
2000. Production at the MacLellan Property under SherrGold Inc. (SherrGold) and LynnGold
Resources Inc. (LynnGold) between 1986 and 1989 resulted in 969,680 t grading 5.36 g/t gold
with an average mill rate of 900 t/d. Carlisle, as AMPX Corporation (AMPX), acquired the
MacLellan Property in 2005 and actively explored the MacLellan Property up to 2014.

Gordon Property

Gold occurrences in the Lynn Lake area were first discovered by prospectors along the
Johnson Shear in the late 1930s and early 1940s. Mapping in the area discovered gold in frost
heaved boulders at the west end of Farley Lake. The deposit was mined from two small open
pits during the period 1996-1999 by Black Hawk Mining Inc. (Black Hawk Mining) and
reportedly produced 214,800 oz of gold.

Geological Setting and Mineralization

The LLGP is located within the Churchill Structural Province of the Canadian Shield. It consists
of tholeiitic to calc-alkaline mafic volcanic and volcaniclastic rocks with minor rhyolite, dacite
and sediments.

The LLGB, comprised of the younger north and older south belts, is part of a larger litho-
structural unit which extends in a northeasterly direction from the La Ronge Greenstone Belt in
Saskatchewan.

Both the north and south belts are comprised of steeply north dipping mafic/ultramafic to felsic
volcanic rocks, clastic sediments, oxide facies banded iron formation, and mafic to felsic
plutonic rocks. The belts are separated and bound to the north and south by large granitic
batholiths.

The MacLellan Property is located on the western portion of the north trend within the Churchill
Structural Province about 30 km west of the Gordon area. The north trend is thought to be a
north facing homocline in the Agassiz Metallotect within the Wasekwan Group. The area is
underlain by picritic basalts, biotitic and siliceous siltstones and lesser felsic volcanics.

The MacLellan deposit is stratabound between a sequence of east-west trending clastic and
chemical sedimentary rocks interlayered with picritic flows and tuffs. This section is
encompassed by volcanoclastic rocks to the north and south and felsic volcanics further to the
south. Metamorphic grade is amphibolite. Minor felsic volcanics are located to the south of the
mine area and gabbroic intrusions occur locally. The entire LLGP is bounded by granitic
intrusions to the north and south.

The Gordon Property is hosted within the Agassiz Metallotect or Rainbow Trend of the north
belt. The Rainbow Trend is a tectostratigraphic assemblage of ultramafic flows (picrites),
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1.8

1.8.1

1.8.2

banded oxide-facies iron formation, associated exhalative and clastic sedimentary rocks, and
volcanic flows. This Trend represents a relatively narrow, strike-continuous stratigraphic-
structural unit that occurs over a 70 km strike length from west of the shear hosted MacLellan
deposit through the Gordon Property to southwest of Barrington Lake. This trend hosts all
known gold mineralization in the north belt.

The Gordon Property is composed of pillowed basalts, dacitic flows, siliceous sediments
(argillites, greywackes, etc.), intermediate tuffaceous sediment and banded iron formation (BIF)
which have been extensively folded into an east-west striking and steeply north-dipping
seqguence.

Deposit Types
MacLellan

The MacLellan deposit developed through multiple, distinctive stages of hydrothermal fluid
infiltration with no evidence that shear zone development resulted in significant dilation and
vein formation. Unlike many other Precambrian lode gold deposits, the MacLellan deposit,
according to this model, is unrelated to shear zone formation.

Gordon

The Gordon deposit is an epigenetic iron formation-hosted gold deposit. It is thought that oxide
facies banded iron formation was selectively replaced by gold and sulphur-bearing fluids along
faults and fractures in the iron formation. This is supported by the concentration of gold relative
to the base metals in the deposit; sharp change from barren oxide facies iron formation to gold
and sulphide-bearing iron formation and the fact that the deposits and the surrounding
alteration zone crosscut stratigraphy.

Exploration

More recent exploration on the properties has been performed by Carlisle, AuRico Gold Inc.
(AuRico) and now Alamos whom have merged with AuRico in 2015 and purchased Carlisle in
2016. Exploration programs include mapping and sampling, airborne magnetic survey, IP
Surveys and exploration drilling.

Drilling
MacLellan

Drilling on the property has been conducted in a number of campaigns by prior operators and
by the Company. A total of 1,490 surface and underground drill holes comprising 221,991m of
drilling have been completed on the property. Of that total, 201 holes comprising 69,281m were
drilled by Carlisle and Alamos during the period 2007-2016.

Gordon

Drilling on the Gordon Property has been conducted by Hudson Bay Exploration and
Development (HBED) and Manitoba Mineral Resources Ltd (MMR) in 1985-1995 and Carlisle
from 2012-2014, and the Company from 2015-2016. A total of 485 drill holes comprising
77,039 surface holes have been completed on the property. Of that total, 139 holes comprising
26,740 m were drilled by Carlisle and Alamos during the period 2012-2016.
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1.11.2

Sample Preparation, Analyses and Security

Since 2011 drill core samples from MacLellan and Gordon were submitted to accredited
commercial laboratories and assayed for gold using industry-standard fire assay techniques.
The resource database also includes drill core samples for two earlier periods of exploration.
From 1945 to 1985, Sherritt Gordon Mines Ltd. (Sherritt) and HBED drilled both properties and
it is assumed that samples were assayed for gold by fire assay with a gravimetric finish.
Additional drilling by Granduc Mining Corporation (Granduc) and Black Hawk Mining in the
1990s also generated samples where it is assumed fire assay was used for gold
determinations. No details are available for sample preparation and assaying of the historical
drill core samples.

Data Verification

Alamos geologic staff conducted a comparison between the resource drill hole database and
the original assay certificates from the Sherritt site laboratory for pre-2007 drill holes for
MacLellan, and the 654 series of drill holes at Gordon that were drilled by MMR during the
period of February 1985 to April 1995.

For MacLellan, a total of 6,719 samples were checked, and 48 errors were identified and
corrected. For Gordon, a total of 3,872 samples were checked, with only three errors identified
and corrected in the database.

Metallurgical Test Work
Historical

A simple, whole ore leach process was used to treat MacLellan ore (SherrGold, 1980s) and
Gordon ore (Black Hawk Mining, 1990s) in the old Lynn Lake Copper-Nickel concentrator
(Sherritt) which was adapted for gold processing.

Test Programs

Alamos have conducted four phases of metallurgical testing since 2015, all at SGS Canada
Inc. (SGS) Lakefield, Ontario facilities, using drill core composited into master, global,
variability, reserve grade and location-specific samples. Objectives for each of the four stages
of metallurgical test work were to:

1) Finalize flow sheet selection, optimize the main process parameters, determine
comminution data and assess metallurgical variability;

2) Obtain comminution data (using whole PQ core); metallurgical tests on the
products of the comminution tests;

3) Assess the process behaviour with internal dilution; test additional samples from
the far eastern end of the MacLellan deposit; and

4) Assess the comminution and process behaviour for samples from the initial three
years of mine production for both deposits.
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1.11.3 Mineralogy

For MacLellan ore, the gold occurs as a mix of native gold, electrum and kustellite. The gold is
fine grained, and predominantly liberated or exposed. Micro probe mineralogy confirmed that
some gold is associated with arsenopyrite as micro-encapsulations.

For Gordon ore, the gold was found almost exclusively as native gold and is almost completely
found as liberated or exposed attachments to iron oxides.

Although the gold is fine grained, both deposits have some coarse gold (> 100 um) at an
apparent rate of 1 grain per 2 kg sample.

1.11.4 Comminution

The deposits are of average hardness from a grinding perspective, but have a high to very high
competency for SAG milling. The work indices from all tests were:

bl Rod mill work index, average was 18.6 kWh/t; and

T Ball mill work index, average was 14.8 kWh/t from a range of 10-20 kWh'/t.
The JK parameter Axb average was 28, with a range of 20-40.

Although similar in characteristics, the Gordon ore is more competent and harder than the
MacLellan ore.

1.11.5 Extraction and Recovery

The optimum grind size determined for plant feed blends of MacLellan and Gordon ores and
based on grind sensitivity trends, specific power required per ore type, unit cost of power and
cyanide consumption with varying grind size, was a Pgg of 75 um. Gordon ore is strongly grind
sensitive and MacLellan is not significantly grind sensitive in the range of grind sizes
considered.

The overall recovery from whole ore leaching was comparable to that from gravity plus
leaching of the gravity concentrate. Overall recovery was not improved using flotation and
leaching of reground float concentrate and float tails. The standard laboratory tests used a
gravity stage ahead of leaching to improve reconciliation of calculated and assayed heads and
to mitigate potential misinterpretation of the test results from spotty or higher than usual
residue grades.

The (unweighted) average gold regowaadry fsmaompl &es tws
89.4% with a range of 80-98%, excluding low-recovery outlier results on two samples with high
arsenic grades. The corresponding silver recovery was 52% with a range of 30-80%.

Similarly, the average goradeadecoamplyevdtheawanggod 2.0h% A
of 85-98%. No significant silver grades occur in Gordon ores.

Pre-aeration with oxygen at a nominal pH 10 prior to leaching was essential to improve
extraction kinetics and reduce consumption of sodium cyanide in the downstream leaching
circuit. Six hours was provided for the pre-aeration duty based on oxygen uptake tests on
various ore types including high-sulphur pyrrhotite and pyrite ores.
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A total leach and adsorption time of 30 hours was suitable for these ores. Leach extraction is
essentially complete ahead of six-stages of counter-current carbon-in-pulp adsorption, as
confirmed by a series of simulations using proprietary modelling carried out by SGS Lakefield.

Detoxification and Environmental

Final leach/CIP tailings slurry is amenable to cyanide detoxification with the SO,/air(O,)/Cu®*
process. The not-to-exceed concentration of 10 mg/L weak acid dissociable cyanide was
achieved at normal reagent doses.

Environmental tests comprising toxicity characteristic leaching procedure, shake flask
extraction, acid base accounting, humidity cell tests and sub-aqueous column tests were
completed on selected composite samples and leach products.

Mineral Resource Estimates

The Open Pit Mineral Resource estimate is based on data available from 1,945 drill holes
drilled from both surface and underground, comprising 287,647 m of non-zero assayed gold
intervals.

Separate block models were constructed for both the MacLellan deposit and the Gordon
deposit and the Mineral Resource estimate is constrained by mineralized shapes, based on
a 0.50 g/t Au cut-off grade. The MacLellan deposit and Gordon deposit block models have
been depleted for historic underground and open pit mining, respectively.
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Table 1-17 LLGP Mineral Resource Statement, December 01, 2017

MacLellan

Category kTonnes Au Grade (g/t) Ag Grade (g/t)
Measured 2,110 1.86 5.34 126 362
Indicated 2,236 1.24 4.24 89 305
Total Measured and Indicated 4,347 1.54 4.77 215 667
Inferred 750 1.62 2.80 39 67

Gordon

Category kTonnes Au Grade (g/t) Ag Grade (g/t)
Measured 9 1.72 n/a 0.47 n/a
Indicated 451 1.96 n/a 28 n/a
Total Measured and Indicated 460 1.95 n/a 29 n/a
Inferred 615 1.30 n/a 26 n/a

MacLellan Underground

Au Grade (g/t) Ag Grade (g/t)

Measured 0 0.00 0.00 0 0
Indicated 1,161 4.37 6.23 163 233
Total Measured and Indicated 1,161 4.37 6.23 163 233
Inferred 116 3.82 3.43 14 13
Total
Category kTonnes Au Grade (g/t) Ag Grade (g/t)
Measured 2,119 1.86 5.31 127 362
Indicated 3,848 2.27 4.34 281 537
Total Measured and Indicated 5,967 2.12 4.69 407 900
Inferred 1,481 1.66 1.69 79 80
Notes:

1  The Mineral Resources are reported at an assumed gold price of US $1,400/ounce, and an assumed silver
price of US $22.00/ounce;

1 The Mineral Resource estimate was completed by Mr. Jeffrey Volk, CPG, FAusIMM, Director of Reserves
and Resources for Alamos Gold Inc.;

1 Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no
certainty that all or any part of the Mineral Resources estimated will be converted into Mineral Reserves;

1  Open pit Mineral Resources are stated as contained within potentially economically open pit above a 0.42 g/t
AuEq cut-off for MacLellan and 0.62 g/t Au for Gordon, and includes external dilution at zero grade outside
the 0.50 g/t Au solid;

1  Mineral Resources for the MacLellan Underground are stated above a 2.0 g/t Au cut-off. MacLellan
Underground block grades are undiluted;

1  Totals may not add due to rounding;
1  Contained Au and Ag ounces are in-situ and do not include metallurgical recovery losses; and
T Mineral Resources are exclusive of Mineral Reserves.
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1.13 Mineral Reserve Estimate

The estimates of the Mineral Reserves were carried out based on the detailed open pit limit

designs for the Gordon and MacLellan deposits and using the Measured and Indicated Mineral
Resources of the block models of the two deposits. The estimates were carried out using cut-

off grades of 0.69 Au g/t for Gordon and 0.47 equivalent Au g/t for MacLellan, calculated on the

basis of the design parameters of the Project, which include a gold price of US $1,250/Au oz

and an USD/CAD exchange rate of 0.75. The current geological model estimation methodology
inherently introduces dilution in the estimate of the block gold grades of 13% and 15%, at zero

grade,f or MaclLel |l an and Go riscbbthe opines that ro additioadl dilutionQd P i t
and mining recovery factors are applicable.

The Mineral Reserves for the LLGP are listed in Table 1-2 with the Au and Ag grade estimates
based on the diluted grades of the block model.

Table 1-27 LLGP Mineral Reserve Statement, December 01, 2017

Au Au oz Ag oz
Tonnage .o Contained  Contained
(Mt) ]
(9/t) (x1000) (x1000)
Proven 2.31 2.82 n/a 210 n/a
Gordon Probable 6.41 2.27 n/a 468 n/a
Total Proven and 8.72 2.42 n/a 678 n/a
Probable
Proven 9.55 1.91 5.01 586 1,539
MacLellan Probable 8.53 1.32 3.79 361 1,039
Total Proven and
Probable 18.08 1.63 4.43 947 2,578
Lynn Lake Proven 11.86 2.09 4.03 796 1,539
Gold Project Probable 14.94 1.73 2.16 829 1,039
Total Proven and Probable 26.80 1.89 2.99 1,625 2,578

Notes:
1  Mineral Reserves reported are in agreement with the CIM Definition Standards for Mineral Resources and
Mineral Reserves
1  The Mineral Reserve is estimated using metal prices of US $1,250/Au oz and US $15.00/Ag oz.
1  Totals may not add up due to rounding.

1  The estimates were carried out using cut-off grades of 0.69 Au g/t for Gordon and 0.47 Equivalent Au g/t for
MacLellan and a metallurgical Au recovery of 89-94% for Gordon and 91-92% for MacLellan.

1 The design parameters applicable are detailed in Section 15 of this report.

1  The estimate of the Mineral Reserves was carried out under the supervision of Efthymios Koniaris, PhD.,
P.Eng.,of QO6Pit I nc.
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1.14 Mining Production Plan

The development of the Gordon and MacLellan deposits is planned as a conventional shovel
truck operation as both deposits outcrop and are amenable to mining using open pit methods.

The mine plan production summary is listed in Table 1-3.

Lynn Lake Gold Project NI-43-101 10
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Table 1-37 Summary of Key Quantities for Lynn Lake Gold Project Mine Plan

Gordon Tonnes Mined (kt) 0 3,911 11,000 12,954 13,000 10,500 6,045 1,200 0 0 0 0 0 58,608
MacLellan Tonnes Mined (kt) 1,522 3,472 9,525 14,095 14,012 14,070 20,771 24,721 23,129 17,010 13,749 6,006 1,300 163,382
Total Tonnes Mined (kt) 1,522 7,383 20,524 27,049 27,012 24,570 26,816 25,921 23,129 17,010 13,749 6,006 1,300 221,991
Gordon

Ore Tonnes Mined (kt) 0 120 1,647 1,651 1,805 1,738 1,406 356 0 0 0 0 0 8,723
Au Grade (g/t) 0 1.82 2.79 2.36 2.09 2.19 2.52 3.53 0 0 0 0 0 2.42
Au Ounces (0z x1000) 0 7 148 125 122 122 114 40 0 0 0 0 0 678
Waste Tonnes Mined (kt) 0 3,790 9,352 11,303 11,195 8,762 4,639 844 0 0 0 0 0 49,886
MacLellan

Ore Tonnes Mined (kt) 0 251 1,060 1,227 906 1,213 2,242 2,168 1,866 1,813 2,507 2,110 715 18,080
Au Grade (g/t) 0 1.64 1.79 1.68 1.36 141 1.78 1.81 1.42 1.4 1.43 1.8 231 1.63
Au Ounces (0z x1000) 0 13 61 66 40 55 128 126 85 81 115 122 53 947
Ag Grade (g/t) 0 3.47 5.18 5.19 3.89 3.69 3.92 5.46 4.72 3.8 3.86 4.47 5.65 4.44
Ag Ounces (0z x1000) 0 28 177 205 113 144 283 380 283 221 311 303 130 2,578
Waste Tonnes Mined (kt) 1,523 3,221 8,464 12,867 13,106 12,857 18,529 22,553 21,263 15,197 11,241 3,895 585 145,302
Process Summary

Process Nominal Capacity (t/d) 0 Variable 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7,000 7,000

Annual Mill Feed (kt) 0 322 2,555 2,555 2,555 2,555 2,555 2,555 2,555 2,555 2,555 2,555 930 26,803
Au Grade Contained (g/t) 0 1.59 251 2.28 1.91 2.06 2.63 2.04 1.27 1.18 1.42 1.59 1.91 1.89
Au Contained (0z x 1000) 0 16 206 187 157 169 216 167 104 97 116 131 57 1,625
Ag Grade Contained (g/t) 0 2.7 1.97 2.08 1.38 1.42 2.67 4.66 3.53 3.5 3.84 4.17 4.99 2.99
Ag Contained (oz x 1000) 0 28 162 171 113 117 220 383 290 288 315 343 149 2,578
Strip Ratio (Waste/Ore) n/a 18.9 6.6 8.4 9 7.3 6.4 9.3 11.4 8.4 4.5 1.8 0.8 7.3

Lynn Lake Gold Project NI-43-101
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1.15

Key characteristics of the Life of Mine (LOM) plan are as follows:

i Concurrent operations on Gordon and MacLellan are planned at start-up of operations.
The development targets the early depletion of Gordon in Year 6, due to its higher
grade and lower stripping ratio. The mine life of MacLellan is 10.4 years, in addition to
the two-year pre-production period;

The phased development of both open pits is planned;

1 The LOM calls for peak mining rate of 13 Mt/y at Gordon and 24.7 Mt/y at MacLellan.
The mine plan calls for total mining in the range of 20.5 to 27.0 Mt/y for the first seven
years of operation. Rate of vertical advance also limits the mine capacity in the final
years of mining; and

i The mine equipment from Gordon is planned to be relocated to MacLellan between
Year 4 and Year 6, as the mine capacity in Gordon is reduced when the pit nears
depletion.

The scale of the operation as well as site specific operating conditions including selectivity
requirements, and operating in severe climatic conditions in the winter, the remoteness of the
mine location, operating around underground openings in MacLellan influenced the selection of
mining equipment type and size.

For the primary production loading equipment, the FS for the LLGP open pits plans for the
utilization of two 300 t class hydraulic shovels with a 14 m? bucket and two 11.6 m® front end
loaders (FELS). The loading units are initially split between the mine sites.

Rigid body mine trucks of 144 t capacity were selected as the primary mine truck. The peak
requirements are seven units at Gordon and 13 units at MacLellan. The MacLellan peak
requirements are covered in part by the relocation of the Gordon haulage fleet.

Drilling will be undertaken by 60,000 Ibf hydraulic top head drive drills as the primary
production drilling unit, utilizing a Down-the-Hole (DTH) rock hammer configuration with a peak
fleet of four units.

For the overburden removal at MacLellan, two 75t to 90t class hydraulic excavators will be
used, combined with fleet of four 39.5 t articulated trucks.

A fleet of 23 highway trucks of 30 t capacity will be used for the haulage of Gordon ores to the
process facility at MacLellan.

Recovery Process

The unit operations used to achieve plant throughput and metallurgical performance are well-
proven in the gold/silver processing industry. The flow sheet incorporates the following major
process operations:

1 Two-stage crushing and stockpile;
Semi-autogenous grinding (SAG);

Ball mill grinding and classification;

1
1
i Leaching and carbon-in-pulp (CIP) adsorption;
1 Desorption and gold room;

1

Tailings detoxification and disposal;

Lynn Lake Gold Project NI-43-101 12
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1.16

1.16.1

1.16.2

1.16.3

i Fresh and reclaim water supply; and

i Reagent preparation and distribution.
Design throughputs for the following parts of the plant are:

i Crushing plant is 7,000 t/d or 490 t/h at 65% availability; and
i Process plant is 7,000 t/d or 317 t/h at 92% availability.

Life-of-mine feed grade to the plant is 1.89 g/t Au and 2.99 g/t Ag. Average production in each
full year of production is 143,000 oz Au/y and 118,000 oz Agly.

Infrastructure
Access

Both sites have existing access roads connecting to PR 391. A new 2.5 km long road will be
built to access the selected MacLellan process plant site.

Water Management Plan

The overall water management concept for the MacLellan site is to divert non-contact water to
reduce the amount of water to be managed at the site, and to collect the contact water for
conveyance to:

i The TMF, where water is stored for recirculation to the mill; or

i A collection pond, where sediment control can be provided prior to the release of water
to the environment.

There are three non-contact water diversion ditches at the MacLellan site; located at the open
pit, the Mine Rock Storage Area and the TMF.

The overall water management concept for the Gordon site is to divert non-contact water to
reduce the amount of water to be managed at the site, and collect the contact water for
conveyance to a collection pond where sediment control can be provided prior to its release to
the environment.

The existing diversion channel that currently connects Gordon and Farley Lakes will have to be
re-aligned to accommodate the expansion of the Gordon open pit, resulting in a new diversion
ditch north of the open pit.

Water balance modelling was carried out for operations to estimate the amount of water
collected at the sites, the amount of water available in the TMF for reclaim, the discharge
volumes to the environment (i.e., site excess water), and the operating volume requirements
for TMF and collection ponds sizing. Water balance simulations were conducted for the
100-year dry, mean, and 100-year wet annual precipitation conditions.

Tailings Management Facility

The site is located within the sporadic to discontinuous permafrost zone, where permafrost is
typically found in 10% to 50% of the land area and in a relatively low seismic hazard region,
known as the fst albrheeMadtalantTMR Is locaedy approxionately 3 km
northeast of the planned open pit and plant site areas, and 500 m north of Minton Lake.

Lynn Lake Gold Project NI-43-101 13

January 25, 2018



4

AusenCO Aramos GoLp INc.

1.16.4

1.16.5

The subsurface conditions encountered in the low lying areas of the proposed TMF typically
can be characterized as a peat / topsoil, overlying a thin layer of glaciolacustrine clay, overlying
a layer of sand to silty sand, transitioning into a silty sand till at depth prior to encountering
bedrock.

The tailings are silty fine sand size with a specific gravity of 3.0. They are reported to be
potentially acid generating (PAG), though not expected to produce acid rock drainage (ARD)
during operations, with a high leaching potential for arsenic and a low leaching potential for
metals including copper, iron, chromium, and lead. The Mineral Reserve is 26.8 Mt to be
processed over 10.4 gears excluding pre-production. The tailings / ore ratio is 1 which will
produce about 20 Mm® of tailings assuming a deposited void ratio (vol. voids / vol. solids) of
1.0.

The tailings will be disposed of as slurry, pushing the tailings pond upstream against the
natural topography. Deposition will initially be from start-up dams constructed on the south and
east sides of the facility for the first two years. The tailings will be deposited from the dam crest
after raising the dams by the downstream method. The dams are stage raised rockfill
embankments with lined upstream slopes. The TMF will also be used as a collection pond for a
portion of the site contact water runoff and mine dewatering flows. The facility has an
emergency spillway and seepage collection system. Closure will include a vegetated
overburden cover over the tailings with a small pond on the northern side of the TMF.

The accumulation of water in the tailings facility has been modelled for the 100-year dry, mean,

and 100-year wet annual precipitation conditions. Duringth e mi nebés oper at.

will be pumped from the TMF pond via a reclaim pump station for the operation of the process
plant. Water recycled from the tailings pond is approximately 200,000 m%month. Additional
clean make-up water is required in the process plant from an external source (e.g., from the
Keewatin River) during the winter under certain annual precipitation conditions. Excess water
accumulated in the facility will be stored in the tailings pond.

Power Supply

Average power demand at MacLellan is 13.8 MW, and will be supplied by Manitoba Hydro Line
6, which requires upgrades to operate at 138 kV. Incoming 138 kV will be stepped down at the
main station by two 15/20 MVA transformers and distributed at 6.9 kV. A single VFD will be
used to start SAG and ball mill motors to minimize voltage drop. 1 MW of emergency power will
be provided by a diesel generator.

Average power demand at Gordon is 200 kW, and will be met by two 300 kW diesel generators
in duty/standby configuration. Power distribution will be at 4.16 kV.

Accommodation
The camp will be located within the Town of Lynn Lake and will be established prior to Project
construction phase, to be used continuously throughout pre-production and operations. Camp

infrastructure will be tied into existing Town facilities.

The camp facility will be comprised of a 300 bed purchased camp plus 100 bed leased camp
for the two year pre-production period.

Lynn Lake Gold Project NI-43-101 14
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1.17

1.18

1.18.1

Environmental Studies, Permitting and Social or Community Impact

Environmental baseline studies were initiated for the LLGP in March 2015 and were used to
identify environmental constraints during the development of the layouts and designs for the
Project. This includes consideration of siting and layout of Project infrastructure as well as
consideration of design alternatives from an environmental management and approvals
perspective.

There are several federal and provincial regulatory requirements that may apply to the Project,
including an environmental assessment (EA) and other environmental permitting obligations. A
Project Description was submitted to the Canadian Environmental Assessment (CEA) Agency
on July 04, 2017 to initiate the federal EA process under the Canadian Environmental
Assessment Act (CEAA) 2012 and inform the provincial EA process under The Environment
Act of Manitoba. A single Environmental Impact Statement (EIS) document is currently being
prepared that will be submitted to satisfy federal and provincial EA requirements.

The Project design, including implementing the identified mitigation measures, is not
anticipated to cause significant adverse environmental effects, including effects from accidents
and malfunctions, effects of the environment on the Project and cumulative effects. No issues
have been identified to date that are expected to materially affect the ability of Alamos Gold to
extract minerals from the Project. This will be confirmed through the environmental assessment
and permitting phases of the LLGP development and may require additional design
modifications or mitigation measures to be implemented. As discussions with agencies are still
ongoing, and the environmental assessment for the LLGP has just been initiated, the extent of
changes to the Project cannot fully be captured in this report.

Capital and Operating Costs
Capital Cost

The total LLGP capital cost is shown in Table 1-4.

Table 1-4 7 Total Capital Cost

Total Cost Total Cost

Facilities
(C $in millions) (US $in millions)

Initial Capital $450.6 $338.0

Sustaining Capital and Closure $196.9 $147.6

Total Capital Cost $647.5 $485.6

The summary level initial Direct and Indirect capital costs by area for are shown in Table 1-5.
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Table 1-57 Summary of Initial Capital Costs (Canadian Dollars, Q2, 2017)

Gordon Mine MacLellan Mine Both Mines

Description Total Cost Total Cost Total Cost
($6000 ($6000: (%6001

Direct Cost:

Mining Initial Capital Lease Payment (Common) $23,767
Mine Pre-production and Miscellaneous $20,295 $37,687 $57,982
Process Plant $96,424 $96,424
Utilities and Services $2,424 $20,378 $22,802
Tailings Management $22,785 $22,785
On-site Infrastructure $9,048 $46,881 $55,929

Off-site Infrastructure:

Camp and Infrastructure $15,694
Manitoba Hydro Line $17,000
Subtotal Direct Costs $31,767 $224,155 $312,383

Indirect Cost:

EPCM and Consulting Services $28,930
Vendor Representatives $647
Freight $4,668
Temporary Construction Facilities and Utilities $4,882
Pre-production Camp Operations $21,041
First Fills and Opening Stocks $2,866
Initial Spares $7,860
Provincial Sales Tax $12,629
Subtotal Indirect Costs $83,523
Subtotal Direct + Indirect $395,906
Project Contingency $38,432
Sub Total Directs + Indirects + Contingency $434,338
Owner Cost $16,280

TOTAL INITIAL CAPITAL COST $450,619

Lynn Lake Gold Project NI-43-101 16
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The cost estimate base date is Q2 2017 and the Scope of Work consists of direct costs,

indirect costs, Ownerés costs and contingency, as f

i Direct costs: Costs of all permanent equipment and bulk materials and the
installation costs for al | per manent faci
management costs, contractor's travelling costs
and profits;

i Indirect costs: Costs of EPCM services, temporary construction facilities and services,

construction equipment, freight, vendor erection supervision, commissioning and start-
up, first fills and spares;

1 Owner 6s: dost s associated wi tand services dudirg f aci | i
construction, owner &anppprandgenerdl feesisanda g e ment ,
i Contingency: A construction contingency to cover necessary work within the defined

scope of the Project which cannot be identified or itemized at this stage of the Project
development, but is expected to be incurred.

The major facilities (areas) covered in the capital cost estimate are as follows:

1 Mine area;

i Process plant;

1 Tailings management;

bl On-site infrastructure; and
1 Off-site infrastructure.

The estimate conforms to AACE Class 3 guidelines for a Feasibility Study Estimate with a -
10% to +15% accuracy.

Owner 6s costs include the foll owing

1 Land,;

i Ownerds team including construction, startup ar
bl Recruiting, training and site visits;

1 IT and communications; and

i Insurance, finance, legal and Lynn Lake office.

1.18.2 Operating Cost

The overall LOM excluding pre-production operating cost is $1,273.2M (US $954.9M) or
$48.08/t (US $36.06/t) of ore milled. Table 1-6 presents the total operating costs for the
Project.

Lynn Lake Gold Project NI-43-101 17
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Table 1-6 7 LOM Operating Cost Summary
Cost Centre M$ $/t milled % of Total
Mining 627.3 23.69 49
Highway Haulage (Gordon
hauled ore averaged over full 85.9 3.25 7
mill tonnage)*
Processing 382.8 14.46 30
General and Administration 106.9 4.04 8
Accommodation and Transport 81.2 3.07 6
External Refining 4.8 0.18 0
Subtotal OPEX 1,289.0 48.68 100
Royalties and Ag Credits (15.8) (0.60) -
Total OPEX 1,273.2 48.08 -
Notes:

1.18.2.1

1. Actual highway haulage operating cost is $9.93/t applied to milled ore from Gordon only. Indicated $/t is
average over total mill feed.

Mining Operating Cost

The estimate of the mine operating costs was based on mine plan physicals, information
compiled from original equi pment
projects of similar scope and size. This estimate assumes that all of the equipment is owned
and operated by Alamos, with a component exchange and rebuild program with the OEM
suppliers as well as other parts suppliers in the vicinity of the operation.

The MacLellan mine costs include the cost of re-handling both from the long-term MacLellan
stockpiles as well as the ROM stockpile at the primary crusher. ROM stockpile re-handle
includes the re-handle of all the ore from Gordon as well as a fraction of the MacLellan ore.

The LOM mine operating costs were estimated at $3.07/t mined for Gordon and $2.90/t mined
for MacLellan. The mine operating costs by function are listed in Table 1-7. These costs
exclude the pre-production period.

manufacturers
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Table 1-7i Mine Operating Cost by Pit and by Area

Mining Cost by Gordon MacLellan
Area M Percent M Percent
(%) (%)
Drilling 0.41 22.6 13 0.34 54.5 12 77
Blasting 0.57 31.2 19 0.54 85.6 19 116.8
Loading 0.43 23.6 14 0.41 65 14 88.6
Hauling 0.86 46.8 28 0.9 142 31 188.8
Support 0.55 30.2 18 0.41 65.6 14 95.8
Assaying 0.06 34 2 0.06 8.8 2 12.3
Voids Management 0 0 0 0.03 5.3 1 5.3
Miscellaneous 0.09 4.7 3 0.09 14.1 3 18.8
,'\Eﬂg?]iggsg:‘egnfnd 0.15 8 4 0.14 22.4 5 30.4
'F?gicao'vse‘r’)";‘re Parts -0.05 2.7 2| 002| 36 1 6.3
Total Mining OPEX 3.07 167.7 100 2.9 459.6 100 627.3

1.18.2.2 Process Operating Cost

LOM process operating cost is $382.8M or $14.46/t (US $10.84/t) milled. A breakdown of this
OPEX value and its unit costs are presented in Table 1-8.

Table 1-8 7 LOM Process Operating Cost

Cost Centre $M $/t milled ;/gfafl

Labour 119.1 4.5 31
Power 52 1.96 14
Operating Consumables:

Reagents 85.8 3.24 22

Steel Liners and Ball Media 82.3 3.11 22

Utilities 6.2 0.23 2
Maintenance 26.7 1.01 7
Vehicles and Mobile Equipment 5.5 0.21 1
Laboratory and Assays 4.6 0.17 1
Water Treatment 0.6 0.02 0
Total Process Operating Costs 382.8 14.46 100
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1.18.2.3

1.19

1.19.1

1.19.2

G&A / Accommodation Cost

LOM G&A / accommodation cost is $188.1M or $7.10/t (US $5.33/t) milled. A breakdown of
this value and its unit costs are presented in Table 1-9.

Table 1-97 LOM G&A/Accommodations Operating Cost Summary

Department / Area $M $/t milled '(F/gtoarl
Accommodation and Transportation 81.2 3.07 43
Personnel 53.9 2.04 29
Contract Services 191 0.72 10
Assets Operation 2.1 0.08 1
Human Resources 3.3 0.13 2
Infrastructure Maintenance 8.4 0.32 4
Infrastructure Power 25 0.09 1
ggtcalﬁg;mn, Maintenance and o5 0.09 1
IT and Telecommunications 25 0.1 1
Health and Safety 0.8 0.03 0
Miscellaneous and Permitting 11.7 0.44 6
Total G&A Costs 188.1 7.1 100

Economic Analysis
Taxes

The LLGP will be subject to provincial, federal and mining taxes as follows:

1 Manitoba Mining Tax: sliding scale with rates between 10% and 17%;
bl Manitoba Provincial Income Tax: 12%; and
i Federal Income Tax: 15%.

The rates above are current as of the date of this report, and are subject to change in the
future. Based on these rates and the financial assumptions used in this report, the LLGP is
expected to have payable income and mining taxes of $174.2M (US $130.6M) over its 10.4-
year life.

Royalties

The LLGP is subject to a third-party royalty in the first two years of production from the Gordon
pit. Total royalty included in the cash flow model is $10.8M (US $8.1M).

Lynn Lake Gold Project NI-43-101 20

January 25, 2018



Ausenc

(|
) Aramos GoLp INc.

1.19.3 Economic Analysis

The Project is economically viable with an after-tax internaull rate of return (IRR) of 12.5% and
an after-tax net present value at a 5% discount rate (NPV>*) of $164.5M (US $123.4M). Other
economic factors used in the economic analysis include the following:

il

= =4 -4 -

US $1,250/0z gold, US $16.00/0z silver and a $0.75 USD/CAD exchange rate were
used in the cash flow model;

Discount rate of 5%;
Closure cost of $28.1M (US $21.1M);
No salvage assumed at the end of mine life;

Working capital outflow of $10.0M (US $7.5M) total in Year -1 and Year 1, offset by
$10.0M (US $7.5M) total inflow at the end of the mine life;

Numbers are presented on a 100% ownership basis and do not include inter-company
management fees or non-equipment lease financing costs; and

Exclusion of all pre-development and sunk costs (i.e. exploration and Mineral Resource
definition costs, engineering fieldwork and studies costs, environmental baseline studies
costs, etc.). However, pre-development and sunk costs are utilized in the tax
calculations.

Table 1-10 - Summary of Economic Results

Category Value (C$) @ Value (US $)
Net Revenues $M 2,466.8 1,850.1
Operating Costs® $M 1,273.2 954.9
Cash Flow from Operations? $M 1,019.5 764.6
gﬁ)psiae;leccoos;fs, Sustaining Capital and SM 6475 485.6
Total Cash Cost $/oz 860 645
Mine Site All-In Sustaining Cost $/oz 993 745
Net After-Tax Cash Flow $M 372 279
After-Tax NPV** $M 164.5 123.4
After-Tax IRR % 0.125 0.125
After-Tax Payback Years 4.6 4.6

Notes:

1. Operating Costs include mining, processing, G&A, royalties, transport and refining costs and silver credit; and

2. Cash Flow from Operations includes changes in working capital.
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1.20

A sensitivity analysis was performed to test Project value drivers on the Project's NPV using a
5% discount rate. The results of this analysis are demonstrated in Table 1-11. The Project
proved to be most sensitive to changes in metal price followed by foreign exchange, operating
costs and capital costs. A sensitivity analysis of the after-tax results was performed using
various gold prices. The results of this analysis are demonstrated in Table 1-12.

Table 1-111 Sensitivity Analysis i After-Tax NPV®*

After-Tax NPV®*”, Millions of CAD

‘ -10% -5% 100% 5% 10%

Gold Price $48.7 | $111.0 | $164.5 | $222.4 | $274.8

CAD/USD F/X | $275.6 | $220.2 | $164.5 | $118.8 | $69.4

Capital Cost | $205.9 | $185.6 | $164.5 | $143.3 | $130.0

Operating Cost | $225.3 | $195.6 | $164.5 | $132.9 | $108.6

’ After-Tax NPV®*, Millions of USD

-10% -5% 100% 5% 10%

Gold Price $36.5 | $83.2 | $123.4 | $166.8 | $206.1

CAD/USD F/X | $186.0 | $156.9 | $123.4 | $93.5 | $57.2

Capital Cost $154.4 | $139.2 | $123.4 | $107.5 | $97.5

Operating Cost | $169.0 | $146.7 | $123.4 | $99.7 | $81.4

Table 1-12 1 Gold Price Sensitivity on NPV and IRR

Gold Price | After-Tax NPV (CAD $M) | After-Tax NPV (US $M) | After-Tax IRR (%)

$1,100 $23.3 $17.5 6.1%
$1,200 $123.5 $92.7 10.6%
$1,250 $164.5 $123.4 12.5%
$1,300 $211.1 $158.3 14.5%
$1,400 $297.0 $222.7 18.0%
$1,500 $386.4 $289.8 21.5%

Interpretations and Conclusions

This report confirms the technical feasibility and the economic viability of the Project. The
LLGP is comprised of two properties, MacLellan and Gordon, and is based on conventional
open pit mining with a centralized processing plant facility and tailings management facility.
The processing plant, located at MacLellan, has an expected nominal processing throughput of
7,000 t/d with an estimated 10.4-year production life.

The CAPEX was developed according to AACE Class 3 guidelines for a Feasibility Study
Estimate with a -10% to +15% accuracy. The initial capital cost of the Project, including
processing, initial mine equipment lease payments and pre-production activities, infrastructure,
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spares and other direct and indirect costs is $450.6M (US $338.0M). Sustaining capital cost is
$196.9M (US $147.6M), and includes MacLellan and Gordon primary and support equipment
lease payments, spare parts, additional TMF lifts, water management and closure costs. Total
Project capital cost including initial and sustaining capital is $647.5 M (US $485.6M).

Overall operating cost for mining ($26.94/t milled, $713.3M LOM), processing ($14.46/t milled,
$382.8M LOM), G&A/Accommodation ($7.10/t milled, $188.1 M LOM) and external refining
($0.18/t milled, $4.8M LOM) is $48.68/t milled or $1,289.0M LOM. After adjusting for royalties
and silver credits, the expected operating cost is $48.08/t milled or $1,273.2M LOM (US
$954.9M).

1.21 Recommendations
1.21.1 Geology and Mineral Resource Estimate
Additional drilling is required to infill some gaps in the underground Mineral Resource drilling
data with the potential to increase the underground Mineral Resources, and test the depth
extensions of the gold mineralization.
It is also recommended to conduct additional geological and mineralogical studies aimed at
improving the understanding of the geological and structural setting of the deposit and revised
3D modeling to assist in future mine planning and refinement of the ARD model.
1.21.2 Open Pit Mining
It is recommended that a refinement of the cut-off grade model be undertaken, based on the
results of the Feasibility Study.
It is recommended that the MacLellan pit limit be re-examined taking into account the
Feasibility Study estimates of the mining costs, as well as the constraints, if any, of the tailings
dam and waste storage capacities. The pit limit design of MacLellan was carried out based on
the design parameters at the outset of the Feasibility Study, which proved conservative. The
Feasibility Study design parameters and estimated mining costs may support a marginally
larger pit limit and Mineral Reserve for MacLellan.
1.21.3 Process Metallurgy and Plant
The following recommendations to the process plant shall be considered for the next phase of
engineering:
i Review Mill throughput against current mine plan and determine if optimal throughput
was selected;
i Assess if pebble crusher is required to minimize risk to throughput;
Review the use of CIL, instead of CIP, for the purpose of capital savings in both
equipment and footprint; and
i Review if a carousel type CIP circuit provides capital and operating cost benefits over
the standard CIP design included in the Feasibility Study.
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1.21.4 Tailings Management

The following tasks will be considered for the next stage of engineering:

i Further development of the mine rock management plan with consideration of materials
to be used for construction of the start-up dams that are non-acid generating and non-
metal leaching;

1 Further evaluate the potential borrow sources for dam construction in terms of quantity
available and suitability;

Further evaluate the requirement for bedrock grouting beneath the dams;

Conduct additional geotechnical investigations along the alignment of the perimeter
dams to further characterize the geotechnical subsurface conditions, thermal regime,
and hydrogeology. The results of the investigation will be used to refine the dam design
and seepage cut-off requirements;

i Complete thermal modelling of the TMF to evaluate the potential for water to freeze
within the facility then buried by additional tailings and not thaw the following summer.
Water tied up as ice will reduce the storage;

i Revisit the site wide water management plan to eliminate pumping of additional water to
the TMF from other sources (i.e. open pit dewatering, plant site runoff, waste rock and
overburden stockpile runoff). Additional water management ponds should be considered
around the plant site to reduce the pumping requirements and the volume of water to be
stored in the TMF to reduce its overall risk profile;

1 Finalize the tailings dam design; and

i Complete a comprehensive closure plan.

1.21.5 Environment and Community Engagement

The environmental recommendations are as follows:

i Environmental assessment, other environmental permitting and planning, mitigation,
management and follow-up monitoring plans, and associated consultation/engagement
activities should proceed with the objective of gaining environmental approval for the
LLGP in line with the overall Project schedule;

1 Geochemical characterization should continue as the processing and mining plans are
detailed, with modification to the mine rock and tailings management plans as
appropriate; and

1 Estimated closure and reclamation costs should be reassessed in the next phase of
development as more detailed engineering designs become available.
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2 INTRODUCTION

This NI 43-101 Technical Report is a summation of the Feasibility Study prepared to provide

Alamos with sufficient information to determine the economic feasibility of developing the

LLGP, located close to the Town of Lynn Lake, Manitoba.

In November 2014, AuRico entered into a joint venture agreement with Carlisle, acquiring a

25% interest in the LLGP for an initial cash contribution of $5.0M, with the option to earn up to

a 60% interest by funding $20.0M on the Project over a three year period and delivering a

Feasibility Study. In January 2016, Alamos consolidated full ownership of LLGP through its

acquisition of Carlisle. Throughout this report Carlisle, AuRico, and Alamos may be used

interchangeably fromtheper i od of 2015 onward, and can

Companyo.

Ausenco and a group of engineering and environmental consultants were engaged by Alamos

later in 2016 to complete the Feasibility Study and the NI 43-101 Technical Report for the

LLGP.

The LLGP will be built as a conventional open pit mine with at site processing plant facilities

and tailings management facilities. The LLGP is composed of two properties (MacLellan and

Gordon). The processing plant, located at MacLellan, has an expected nominal processing

throughput of 7,000 t/d with an estimated 10.4-year production life.

The NI 43-101 Technical Report and Feasibility Study responsibilities of the engineering

consultants are as follows:

i Ausenco was commissioned by Alamos to manage and coordinate the work related to
the Feasibility Study and the NI 43-101 Technical Report for the LLGP. Ausenco was
also engaged to develop the feasibility level design of the process plant and
infrastructure for the Project;

i Q6 Pi t was ¢ o ndevelgpghe designdf the @pen pit, the phase development
and long-term mine plan, the selection of the equipment type and size, related
estimates with respect to the open pit mine operating personnel and the estimates of
the mine capital and operating costs for the life of the Project and the pre-production
related quantities for the mine development roads. Q6 Pi t also produced
Reserves;

1 Stantec was commissioned to support environmental planning, assessment, licensing,
and permitting;

i Golder was commissioned to complete the feasibility level design of the TMF at the
MacLellan site, slope design recommendations for the MacLellan and Gordon open pits
and stockpiles, as well we as the layout and sizing of the water management structures
for both sites. Golder was also responsible for undertaking various geotechnical and
hydrogeological investigations in support of the feasibility level design and to aid in the
sourcing of borrow materials for construction;

1 RePlan was commissioned to complete the accommodation study (Environmental
Resource Management (ERM), 2017);

1 All the consultants were engaged to provide input and contributed to the development of
the OPEX and CAPEX; and

1 Alamos reviewed and developed those elements of the Project relating to the geological
setting and mineralization, Mineral Resources, market studies and contracts and
economic analysis.
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Terms of Reference
All units of measurement are in metric, unless otherwise stated.
The monetary units are in Canadian dollars, unless otherwise stated.

In some instances, the Gordon Property may historically be referred to as the Farley Property.
The property name was changed from Farley to Gordon in 2016.
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2.2

List of Qualified Persons

Table 2-17 Section Qualified Persons

Section Description Qualified Person Company
1 Summary Allin part
2 Introduction Paul Staples Ausenco
3 Reliance on Other Experts Paul Staples Ausenco
4 Property Description and Location Paolo Toscano Alamos
5 Accessibility, Climate, Local Resources, Paolo Toscano Alamos
Infrastructure and Physiography
6 History Jeffrey Volk Alamos
7 Geological Setting and Mineralization Jeffrey Volk Alamos
8 Deposit Types Jeffrey Volk Alamos
9 Exploration Jeffrey Volk Alamos
10 Drilling Jeffrey Volk Alamos
11 Sample Preparation, Analyses and Security Jeffrey Volk Alamos
12 Data Verification Jeffrey Volk Alamos
13 Mineral Processing and Metallurgical Testing Eddie McLean Ausenco
14 Mineral Resource Estimates Jeffrey Volk Alamos
15 Mineral Reserve Estimates Efthymios Koniaris QO6PiIt
16 Mining Methods Efthymios Koniaris Qo6 Pit
16.2'7 Luiz Castro Golder
17 Recovery Methods Eddie McLean Ausenco
18 Project Infrastructure Paul Staples Ausenco
Parts of 18.3 and Parts of 18.14 i Karen Mathers | Stantec
Parts of 18.3 7 Karen Besemann Golder
Parts of 18.3 7 Adwoa Cobbina Golder
Parts of 18.3 and Parts of 18.14 i Rui Couto Golder
19 Market Studies and Contracts Paolo Toscano Alamos
20 Environmental Studies, Permitting and Social or Karen Mathers Stantec
Community Impact
21 Capital and Operating Costs Paul Staples Ausenco
Parts of 21.3 and 21.6 i Efthymios Koniaris QO Pit
Parts of 21.3 7 Rui Couto Golder
22 Economic Analysis Paolo Toscano Alamos
23 Adjacent Properties Paolo Toscano Alamos
24 Other Relevant Data and Information Paul Staples Ausenco
25 Interpretations and Conclusions Allin part
26 Recommendations Allin part
27 References Allin part
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2.3 Site Visits

The following Qualified Persons (QP&) visited the LLGP site as indicated below:

i Paul Staples, P.Eng., Ausenco, visited the site from September 26, 2016 to
September 27, 2016;

1 Eddie McLean, B.Sc. (Met), FAusIMM, Ausenco, visited the site from September 26,
2016 to September 27, 2016;

i Jeffrey Volk, CPG, FAusIMM, Alamos, has visited the site on numerous occasions with
last site visit occurring from May 14, 2016 to May 17, 2016;

i Paolo Toscano, P. Eng., Alamos, has visited the site on humerous occasions with last
site visit occurring October 11, 2017 to October 12, 2017,

i Luiz Castro, PhD., P. Eng., Golder, visited the site from June 25, 2015 to June 27,
2015;

i Rui Couto, MASc, P.Eng., Golder, visited the site from September 26, 2016 to
September 27, 2016.

i Efthymios Koniaris, PhD., P.En g . , Q6 Pi t , from May 31e2017 tolume 04,i t e
2017; and
) Karen Mathers, P. Geo., FGC, Stantec, has visited the site on numerous occasions with

last site visit occurring October 11, 2017 to October 12, 2017.
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3 RELIANCE OF OTHER EXPERTS

Ausenco has relied on the input from Alamos and qualified independent consulting companies
in preparing this report. This report was prepared using the reports and documents noted in
Section 27 fAReferenceso.

Ausencol6s responsi bi |l iNlI43-10t&eachnicad Repost et the stigulatadt t hi s
guidelines and standards considering that sections of this Report were contributed by Ausenco,
Stantec, Go | d e,morothad Aldrmiog consultdnta.mo s

The information, conclusions, opinions and estimates contained herein are also based on data,
reports, and other information supplied by Alamos and the other party sources.
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4 PROPERTY DESCRIPTION AND LOCATION

4.1

Introduction

The LLGP is situated in Northern Manitoba, approximately 820 km northwe s t of Mani t oba
capital, Winnipeg, and involves the redevelopment of two historical gold mines, MacLellan and

Gordon (collectively, the fPr omelotatedtappgrogximateRes pect i
7 km northeast and 37 km east of the Town of Lynn Lake. The distance between the Gordon

and MacLellan sites is approximately 30 km (Figure 4-1).

The overall Project lands are presently comprised of a portfolio of 247 dispositions including
238 mining claims, eight Crown mineral leases and one Crown surface lease, all of which the
recorded interest are held 100% by Carlisle, a wholly-owned subsidiary of Alamos. All mining
claims and leases are active and in good standing as of the effective date of this report.
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4.2 Historical Overview of Property Acquisition

LLGP6s property portfolio is comprised of gold ant
LLGB. Included in the overall land package are the former producing mines of Burnt Timber

(which produced from 1993 to 1996), Farley Lake Open Pit Mine (which produced from 1996 to

1999) and the underground MacLellan mine (which produced from 1986 to 1989). The present-

day disposition of the property package has been achieved by assembling lands over a period

of time through grass-root staking activities, exercises of earn-ins under options and purchase

acquisitions.

The Company also holds beneficial ownership interests in humerous mining claims located
within L L-Grenklim ardha (78.03%) and the Shoe-Lace area (50.31%). On
December 31, 2005, Glencairn Gold Corporation (Glencairn), formerly known as Central Sun
Mining Inc., entered into a Property Acquisition Agreement that sold certain mining leases and
mining claims to AMPX, a private company. The agreement included properties referred to as
the Lynn Lake Properties, being a diverse group of gold exploration claims and leases in the
LLGB of Northern Manitoba, covering approximately 20,000 ha, as well as the former
producing underground MacLellan and Nisku mines.

AMPX completed an acquisition agreement with Glencairn in December 2006 that required

AMPX to complete a minimum financing of $2.0M and complet e a & Goi ng Publ i c Tr
on or before December 31, 2006. In this regard, AMPX changed its name to Carlisle and

obtained a stock exchange listing by having its final prospectus approved and accepted on

December 28, 2006. As part of the process, Carlisle raised gross proceeds of $4.3M by way of

its initial public offering. Carlisle also met the requirement to incur expenditures on the

properties of a minimum of $1.0M on or before February 01, 2007 and thus earned its

complete interest in the properties under terms of the agreement. Under the terms of

agreement, a Net Smelter Return (NSR) Royalty Agreement dated December 31, 2005 was

entered into, granting a 2% net smelter royalty on gold and silver products and for all other
products produced from any ofAsthd®iccéssonimintdlestasoper t i es
Glencairn, B2Gold Inc. (B2Gold) became the holder of this NSR which covered the MacLellan

Property (save and except one mineral and surface lease parcel), a portion of the Gordon

Property, and other areas of the LLGP land package. Pursuant to a NSR Royalty Purchase

Agreement dated June 07,2 0 1 7, B2 Gol d 6 svasNdught outyt Abamaess t

In 2013, following the conversion and re-staking of a majority of the then existing Crown
mineral leases to mining claims for cost-saving purposes, based upon a clearer understanding
of the regional geology, several mining claims were added to the property portfolio resulting in
an increased geologic strategic land position in Lynn Lake. Examination of the Farley Lake
area geology warranted the staking of 35 additional claims, totalling 7,306 ha, contiguous to
the existing claim block adjacent to the former Farley Lake mine area. Similarly, an additional
twelve contiguous claims were staked to the west of the Linkwood area, along the Johnson
Shear, for an additional 2,476 ha.

On November 20, 2014, AuRico completed a $5.6 million private placement with Carlisle to

take a 19.9% interest in the company. In conjunction with the private placement, AuRico

entered into a joint venture agreement on November 11,2014 wi th respect to Ca
Lake Gold Camp, pursuant to which AuRico acquired a 25% interest in the properties for an

initial cash contribution of $5.0 million. In April 2015, AuRico and Alamos announced that they

had entered into a definitive agreement to combine their respective companies. AuRico and

Alamos merged pursuant to Articles of Arrangement dated July 02, 2015 with the resulting

amalgamated company continuing under the name Alamos Gold Inc. On January 07, 2016,

Alamos completed the acquisition of Carlisle and its 100% ownership of the LLGP.
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4.3 Access Rights and Permits

As the 100% recorded holder of the Crown lands comprising the LLGP, the Company is

granted the exclusive right to prospect, explore and develop the Crown minerals underlying the

mining claims lands. The Company has secured further access and rights to the Project lands

by having issued and maintaining Crown mineral leases and a Crown surface lease. As a

Crown mineral lease lessee, the Company has also been granted exclusive rights to the Crown

minerals and mineral access rights to work, mine and erect buildings for the efficient mining

and production of mi ner al s. tlhned eC o m piggenbasdEero wn s u r f
defined to use the surface of one of its Crown mineral lease areas for the efficient and

economical performanceofit s® mi ni ng operations.

All mining claims have been located by staking out on the ground as per The Mines and
Minerals Act (Manitoba). Once recorded, a mining claim is in good standing for two years plus
sixty days. Assessment work, in the amount of $12.50/ha for each of the 2™ to 10" years, and
$25.00/ha for the 11th year and for each year thereafter, is required to be completed and/or
filed annually on each mining claims. A mining claim will be renewed for an indefinite period so
long as assessment filings/reportings are completed annually.

All Crown mineral leases held by the Company have been issued for a term of 21 years and
are currently considered non-producing. Annual rental for mineral leases not in production is
based upon $12.00/ha or fraction thereof, with the annual rent paid being not less than
$200.00/y. On the 5th, 10th and 21st anniversaries of the mineral lease, a detailed statement
of exploration work performed on the Crown mineral lease parcel must be filed.

The Co mpCGawy éusface lease, which is located within the MacLellan Property, is
renewable on an annual basis, for a term that cannot exceed the lease term of the mineral
lease to which it relates. Annual rental for the surface lease is $5.00/ha or portion thereof, with
a minimum annual rent to be paid of $100.00.

Although authority to enter the mining claim and mineral lease lands is pursuant to The Mines
and Minerals Act (Manitoba), work permits are required to conduct field work and other
activities on Crown lands. Work permits are issued by Manitoba Sustainable Development
(MSD). There are currently five work permits issued for the LLGP, four in support of mineral
exploration and associated activities, and one in support of activities related to environmental
monitoring/surveying to support the environmental assessment, the particulars of which are as
follows:

i Work Permit WP 2017-01-15-004 issued under the authority of Section 7(1)(c) of The
Crown Lands Act (Manitoba), authorizes the carrying out of an operation on Crown
Lands| ocated in the LLGP&ds MaclLell an and Gordon
and areas surrounding the mine sites for the purposes of environmental
monitoring/surveying to support Environmental Assessment. The permit notes that work
conducted in accordance with this permit excludes the areas of Crown surface lease
SL-163 and the Black Sturgeon Reserve;

1 Work Permit WP 2017-01-15-005 authorizes the carrying out of an operation on Crown
Lands |l ocated in LLGP&6s Arbor/ Musk egribéddnk e ar e a:
the work permit, for the purposes of mineral exploration and related activities;

i Work Permit WP 2017-01-15-006 authorizes the carrying out of an operation on Crown

Lands | ocated in LLGP6s Gordon Lake arsesa, upon
described in the issued work permit, for the purposes of mineral exploration and related
activities;
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Work Permit WP 2017-01-15-007 authorizes the carrying out of an operation on Crown
Lands | ocated in LLGP&s MaclLel | aams and leasses
detailed within the work permit, for the purposes of mineral exploration and related
activities; and

Work Permit WP 2017-01-15-008 authorizes the carrying out of an operation on Crown

site ar

Lands | ocated in LLGPG6s Mc Veupanhhe miaikgeclaidaur nt T 1

described within this work permit, for the purposes of mineral exploration and related
activities.

All work permits must be renewed annually at the end of April. As of the effective date of this
report, all of the above work permits were in good standing.

To access mining claim and lease areas, Crown Land permits for road and/or trail access must
be obtained through MSD6 Cr own Land Property Agency
Crown Land permits issued in support of the LLGP inresp e c t of 6al |l we a
particularly described below. Each permit is effective for a period of one year from January
01 to December 31, and is renewable annually on payment of the prescribed annual permit fee
plus an additional $1.00/km of road.

f

Crown Land Permit No. GP 70394 authorizes the use of Crown Lands for an all-weather
access road to the Burnt Timber mine site and adjoining claim group. The purpose of
the Burnt Timber Access Road is to provide access to the mineral dispositions held by
the Company. A condition of this issued permit is that the access road remain publicly
accessible as a roadway utilized by resource users, and it is to be maintained as a safe,
cleared right-of-way for public travel through the land;

Crown Land Permit No. GP 70395 authorizes the use of Crown Lands for an all-weather
road from PR 391 to the MacLellan mine site for a distance of 4.6 km with a 10 m right-
of-way. The purpose of the MacLellan Mine Road is to access the MacLellan mine site
and surrounding lands, from PR 391. A condition of this issued permit is that it provides
access to Grey Owl Out horthdfer shil ;nca drethess
bend; and should Grey Owl Oultfitters Inc. change hands or name, equal access rights
must be granted to the new outfitter; and

Crown Land Permit No. GP 70396 authorizes the use of Crown Lands for an access
road from PR 391 to Farley Lake (now Gordon) mine site for a distance of 15.0 km with
a 10 m right-of-way. The purpose of the Gordon Lake Access Road is to access the
Farley Lake (now Gordon) Open Pit Mine while permitting and Feasibility Study work
goes on; and if the Project is feasible, the road will be used as a haul road to transport
from this location to the proposed mill at the MacLellan site via PR 391.

As of the effective date of this report, these Crown Land permits were in good standing.

(CLPA) .
t her ro

teod das

an Prop

4.4 MacLellan

44.1 Location and Property Description
Located 7 km northeast of the Town of Lynn Lake, the MacLell
coor di nat ee siteo(specifically the aaritroid for the proposed open pit) is (UTM Zone
14N): 380900 easting and 6307500 northing.
The MacLellan Property, which surrounds the historical MacLellan mine site, is situated on
Crown lands that are currently comprised of nineteen mining claims, four Crown mineral leases
and one Crown surface lease, covering an area of 3,248 ha. See Table 4-1 below. All mining
claims and Crown mineral leases comprising the MacLellan Property are 100% held by the
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Company. The current disposition of identified lands for future development of the MacLellan
site is four mineral leases, one surface lease, and eleven mining claims.

Table 4-17 MacLellan Property Mining Lease and Claims

Disposition | Disposition Area Date Annual Term Expiry
Number Tenure (ha) Granted Expiry Date Date

Mine Site ML68 Lease 289 | 01/04/1992 01/05/2018 01/04/2038

ML299 Lease 21 | 01/04/1992 01/05/2018 01/04/2038

ML304 Lease 17 | 01/04/1992 01/05/2018 01/04/2038

ML305 Lease 27 | 01/04/1992 01/05/2018 01/04/2038

SL163 Lease 289 | 12/05/2015 12/05/2018 11/06/2018
Rainbow 101 P5490E Claim 192 | 16/09/1985 15/11/2018 N/A
Rainbow 100 P5489E Claim 192 | 16/09/1985 15/11/2018 N/A
Rainbow 102 P5484E Claim 145 | 10/10/1985 09/12/2018 N/A
Mac 2 P5478E Claim 28 | 16/09/1985 15/11/2018 N/A
Shag CB10340 Claim 31| 21/01/1980 22/03/2018 N/A
Mac 1 FR. P5477E Claim 9 16/09/1985 15/11/2018 N/A
MAC10844 MB10844 Claim 209 | 28/03/2013 27/05/2018 N/A
MAC10845 MB10845 Claim 204 | 28/03/2013 27/05/2018 N/A
MAC10846 MB10846 Claim 254 | 28/03/2013 27/05/2018 N/A
MAC10847 MB10847 Claim 239 | 28/03/2013 27/05/2018 N/A
MAC10848 MB10848 Claim 226 | 28/03/2013 27/05/2018 N/A
MAC10849 MB10849 Claim 210 | 28/03/2013 27/05/2018 N/A
MAC10851 MB10851 Claim 223 | 28/03/2013 27/05/2018 N/A
MAC10852 MB10852 Claim 159 | 28/03/2013 27/05/2018 N/A
MAC10853 MB10853 Claim 148 | 28/03/2013 27/05/2018 N/A
MAC10854 MB10854 Claim 220 | 28/03/2013 27/05/2018 N/A
MAPLE W47799 Claim 160 | 22/06/1983 21/08/2018 N/A
TOAST W47808 Claim 25 | 22/06/1983 21/08/2018 N/A
FRENCH W47809 Claim 20 | 22/06/1983 21/08/2018 N/A

Total 4 Leases 3,248
19 Claims
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4.4.2

443

4.5

451

The MacLellan site was formerly operated as an underground gold and silver mine between
1986 and 1989, and was closed as a result of high operating costs and falling gold prices. This
site currently consists of a 4.6 km gravel access road, power transmission line (abandoned
pole line), infrastructure from the former underground mine, maintenance and other storage
buildings, and former mine water settling ponds. Some of the existing infrastructure will be
demolished during the Project construction phase; however, some demolition activities may be
phased, depending on the location of the former infrastructure and its overlap with the footprint
for the new mine infrastructure.

Environmental Liabilities

Alamos has not assumed any environmental liability with regard to any of the off-site milling
and processing operations conducted by prior owners of the MacLellan site. Tailings deposited
elsewhere in Lynn Lake by former operators and other materials around the Lynn Mill from
prior base metal operations, which have been rehabilitated but remain in place are the
responsibility of others.

The environmental exposure assumed by Alamos is limited to the prior mining operations
conducted on the acquired property. The mine was closed in 1989 and has been in a 'care and
maintenance’' phase since, with little reclamation completed. The Manitoba government is
aware of the current state of the property and has identified no environmental concerns at this
time.

Impact of Previous Mining Activities

The environmental baseline studies completed in support of the LLGP and discussed herein in
Section 20 have considered both the natural environmental setting and the historical activities.
The historical activities in particular provide field-scale data on potential environmental effects
that could result from future mining activities, even though the mining operations proposed are
different than those previously undertaken.

Gordon
Location and Property Description

Located 37 km east of the Town of Lynn Lake the geographic coordinate for the Gordon mine
site (specifically the centroid for the proposed open pit) is (UTM Zone 14N): 412400 easting
and 6307800 northing.

The Gordon Property, whi ch encompas s e sis situated
on Crown lands, and consists of seventy-one mining claims and four Crown mineral leases
totalling 12,915 ha. All mining claims and Crown mineral leases comprising the Gordon
Property are 100% held by the Company. Presently, two mining claims and four Crown mineral
leases comprise the current disposition of the lands identified for the future development of the
Gordon site.

Gor don
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Table 4-27 Gordon Property Mining Lease and Claims

Disposition | Disposition Date Annual Term Expiry

Number Tenure Granted Expiry Date Date
KEL11368 MB11368 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11384 MB11384 Claim 220 | 04/29/2013 06/28/2018 N/A
KEL11370 MB11370 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11369 MB11369 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11375 MB11375 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11380 MB11380 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11378 MB11378 Claim 240 | 04/29/2013 06/28/2018 N/A
KEL11383 MB11383 Claim 160 | 04/29/2013 06/28/2018 N/A
KEL11376 MB11376 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11381 MB11381 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11372 MB11372 Claim 218 | 04/29/2013 06/28/2018 N/A
KEL11385 MB11385 Claim 220 | 04/29/2013 06/28/2018 N/A
KEL11373 MB11373 Claim 200 | 04/29/2013 06/28/2018 N/A
KEL11366 MB11366 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11377 MB11377 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11386 MB11386 Claim 110 | 04/29/2013 06/28/2018 N/A
KEL11365 MB11365 Claim 124 | 04/29/2013 06/28/2018 N/A
KEL11374 MB11374 Claim 162 | 04/29/2013 06/28/2018 N/A
KEL11367 MB11367 Claim 256 | 04/29/2013 06/28/2018 N/A
KEL11379 MB11379 Claim 225 | 04/29/2013 06/28/2018 N/A
KEL11382 MB11382 Claim 180 | 04/29/2013 06/28/2018 N/A
KEL11371 MB11371 Claim 256 | 04/29/2013 06/28/2018 N/A
ROB 10837 MB10837 Claim 130 | 12/18/2012 02/16/2018 N/A
LESS CB11416 Claim 65 | 07/11/1981 09/09/2018 N/A
CART #1 CB10335 Claim 195 | 02/04/1980 04/05/2018 N/A

CB6036 Claim 84 | 07/18/1977 09/16/2018 N/A

CB6031 Claim 126 | 07/13/1977 09/11/2018 N/A
GORD 1 P8591E Claim 8 | 08/30/1985 | 10/29/2018 N/A
ROB 10842 MB10842 Claim 145 | 12/18/2012 02/16/2018 N/A
FAR 7 P8597E Claim 160 | 04/25/1985 06/24/2018 N/A
ARBOUR 21 W48175 Claim 16 | 06/03/1983 08/02/2018 N/A
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Disposition | Disposition Area Date Annual Term Expiry

Number Tenure (ha) Granted Expiry Date Date
RAINBOW 2 W45592 Claim 223 | 02/15/1983 04/16/2018 N/A
ROB 10836 MB10836 Claim 240 | 12/18/2012 02/16/2018 N/A
FAR 2 P8552E Claim 75 | 03/11/1985 05/10/2018 N/A
CAUSES CB11418 Claim 146 | 07/11/1981 09/09/2018 N/A

CB9238 Claim 98 | 10/16/1978 12/15/2018 N/A
FAR 4 P8594E Claim 256 | 04/25/1985 06/24/2018 N/A
ROB 10840 MB10840 Claim 240 | 12/18/2012 02/16/2018 N/A
FAR 6 P8596E Claim 256 | 04/25/1985 06/24/2018 N/A
FAR 1 P8551E Claim 78 | 03/11/1985 05/10/2018 N/A
SMOKING CB11417 Claim 98 | 07/11/1981 09/09/2018 N/A
ARBOUR 30 W46957 Claim 20 | 09/26/1983 11/25/2018 N/A
ARBOUR 28 W46952 Claim 254 | 09/26/1983 11/25/2018 N/A
FAR 5 P8595E Claim 128 | 04/25/1985 06/24/2018 N/A
ROB 10843 MB10843 Claim 240 | 12/18/2012 02/16/2018 N/A
ARBOUR 23 w48177 Claim 96 | 06/03/1983 08/02/2018 N/A
FIRES CB11419 Claim 195 | 07/11/1981 09/09/2018 N/A
FAR 11 P8593E Claim 128 | 04/25/1985 06/24/2018 N/A

CB6035 Claim 195 | 07/13/1977 09/11/2018 N/A
ROB 10835 MB10835 Claim 256 | 12/18/2012 02/16/2018 N/A
ROB 10839 MB10839 Claim 125 | 12/18/2012 02/16/2018 N/A
ARBOUR 26 W48180 Claim 80 | 07/20/1983 09/18/2018 N/A
FAR 3 P8553E Claim 35 | 03/11/1985 05/10/2018 N/A
ROB 10850 MB10850 Claim 16 | 12/18/2012 02/16/2018 N/A
ROB 10834 MB10834 Claim 256 | 12/18/2012 02/16/2018 N/A
ROB 10832 MB10832 Claim 256 | 12/18/2012 02/16/2018 N/A
ROB 10838 MB10838 Claim 106 | 12/18/2012 02/16/2018 N/A

CB6037 Claim 146 | 07/18/1977 09/16/2018 N/A
ARBOUR 29 W46953 Claim 96 | 09/26/1983 11/25/2018 N/A
FAR 12 P8592E Claim 192 | 04/25/1985 06/24/2018 N/A
ROB 10841 MB10841 Claim 165 | 12/18/2012 02/16/2018 N/A

CB6034 Claim 65 | 07/13/1977 09/11/2018 N/A
NICKEL 4 P8656E Claim 192 | 05/07/1985 07/06/2018 N/A
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45.2

453

Disposition | Disposition Area Date Annual Term Expiry
Number Tenure (ha) Granted Expiry Date Date
CARE CB11420 Claim 227 | 07/11/1981 09/09/2018 N/A
ROB 10833 MB10833 Claim 256 | 12/18/2012 02/16/2018 N/A
FAR 17 P8937E Claim 120 | 01/16/1987 03/17/2018 N/A
FAR 16 P8936E Claim 220 | 01/16/1987 03/17/2018 N/A
RAINBOW 3 W45593 Claim 160 | 02/15/1983 04/16/2018 N/A
FAR 10 P8600E Claim 224 | 04/25/1985 06/24/2018 N/A
FAR 9 P8599E Claim 256 | 04/25/1985 06/24/2018 N/A
NICKEL 1 P8653E Claim 160 | 05/07/1985 07/06/2018 N/A
ML327 Lease 208 | 03/18/2017 03/09/2018 03/18/2038
ML325 Lease 93 | 03/18/2017 03/09/2018 03/18/2038
ML326 Lease 122 | 03/18/2017 03/09/2018 03/18/2038
ML324 Lease 113 | 03/18/2017 03/09/2018 03/18/2038
Total 71 Claims 12,915
4 Leases

The Gordon site, historically referred to as the Farley Lake site, was operated as a two-pit open
pit gold mine between 1996 and 1999. After closure, this site underwent a reclamation process
and currently consists of a 15 km gravel access road, a bridge across the Hughes River, two
mine rock storage areas and two overburden storage areas that have been capped, and two
water-filled open pits. All buildings and infrastructure have been removed.

Environmental Liabilities

The environmental exposure assumed by Alamos is limited to the prior mining operations
conducted on the acquired property. After closure, the site underwent a reclamation process.
The Gordon site is currently in compliance with closure plans approved by the Manitoba
government.

Impact of Previous Mining Activities

After closure of the historical mine, the Gordon site underwent a reclamation process. The
environmental baseline studies completed in support of the LLGP and discussed herein in
Section 20 have considered both the natural environmental setting and the historical activities.
The historical activities in particular provide field-scale data on potential environmental effects
that could result from future mining activities, even though the mining operations proposed are
different than those previously undertaken.
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4.6

4.7

Property Encumbrance

As disclosed by the Pr ovi nce of Mani t ob a 6 dnteghhtech Biging Bnidanc h o f

Quarrying System (IMaQs), t h e C o mpeaanded iaterest in its held mining claims is
subject to the following encumbrances:

1 Fifty-six mining claims are subject to any rights which have or may be granted to
Manitoba Hydro under The Water Power Act and The Water Rights Act. These statutory
rights of Manitoba Hydro, as a Provincial Crown corporation, are quite extensive, and
may include flooding and other rights;

i Two mining claims are subject to the right of way of the Canadian National Railway
(CN); and

1 One mining claim is subject to the right of way of PR 396, as a part of the provincial
highway system;

The Co mpexordedisterest in the LLGP lands may also be subject to those royalty and

otheragr eement s, as were publicly disclosed as

E of the Joint Venture Agreement between Carlisle and AuRico, effective as of
November 10, 2014 (posted to www.sedar.com on November 19, 2014 and retrievable
therefrom) and in Schedule C to the Arrangement Agreement between Alamos and Carlisle,
dated as of October 15, 2015 (posted to www.sedar.com on October 23, 2015 and retrievable
therefrom).

Despite efforts undertaken through investigations and searches, and disclosure received, it is
not possible to exclude the possibility that other undisclosed or unrecorded agreements or
instruments may exist.

Royalty Obligations

The MacLellan Property is not subject to any royalties. The Gordon Property is subject to
royalties on a portion of the production in the first two years coming from the Gordon open pit.
These royalties stem from agreements entered into by Granduc Mining Corporation in favour of
Manitoba Mineral Resources Ltd. (MMR) and Mingold Resources Inc. (Mingold) in connection
with their respective former interest percentages. Under the provisions of the January 06, 1995
royalty agreement (the MMR Agreement), a Gold Royalty and a Base Metal Royalty (as each
defined) were agreed to be paid to MMR. An advance royalty payment of $1.0M (the Advance
Royalty) was also paid to MMR in advance of the MMR Agreement date. The MMR Agreement
provided the Gold Royalty payable be based upon:

i For the first 100,000 oz of gold recovered or deemed recovered from the Ore (as
defined), 3% of the Gold Returns (as defined) when the average Gold Price (as defined)
for the month of production is less than US $400/o0z, multiplied by the Consumer Price
Index (CPI) Annual Adjustment; 4% of the Gold Returns when the average Gold Price
for the month of production is US $400/oz or greater but less than US $500/0z, both
multiplied by the CPI Annual Adjustment; and 5% of the Gold Returns when the average
Gold Price for the month of production is US $500/0z or greater multiplied by the CPI
Annual Adjustment; and
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i As to gold recovered or deemed to be recovered from Ore in excess of a cumulative
100,000 oz, 3% of the Gold Returns when the average Gold Price for the month of
production is US $425/0z, multiplied by the CPI Annual Adjustment; 4% of the Gold
Returns when the average Gold Price for the month of production is US$425/0z or
greater but less than US $625/0z, both multiplied by the CPI Annual Adjustment; and
5% of the Gold Returns when the average Gold Price for the month of production is
US$625/0z or greater multiplied by the CPI Annual Adjustment.

All payments made are debited against the Advance Royalty. Payment of the Gold Royalty
continues until such time as MMR has received an aggregate $7.0M (based upon December
1993 dollars as calculated under the MMR Agreement). Thereafter, a Gold Royalty of 1% of
the Gold Returns is paid. For a period of 180 days following the payment of the aggregate
$7.0M there exists the right to purchase the Gold Royalty for a purchase price equal to the
product obtained when the amount of $1.0M is multiplied by the CPI Monthly Adjustment for
the month in which payment of said purchase price is paid.

Previous production at Gordon through 2000 resulted in the payment of $2.8M on the MMR
royalty, leaving $4.2M to be paid. Applying the CPI Annual Adjustment since 1994 brings the
outstanding balance to $6.2M. Alamos expects to pay this out in the first year of Gordon
production.

After adjusting for CPI, the $1.0M MMR buyout option has escalated to $1.4M. Alamos expects
to exercise this option in the first year of Gordon production.

Pursuant to the May 08, 1996 agreement (the Mingold Agreement), Mingold was entitled to
receive a royalty equal to 0.6725% of the NSR (as defined) from the sale of all Products (as
defined) from the property until such time as an amount equal to the total of all Preproduction
Capital Costs (as defined) incurred by Granduc and Golden Band Resources Inc. has been
recovered. After that time, Mingold was entitled to receive a royalty equal to 1.12% of the NSR
from the sale of all Products from the property. Mi ngol dés entitl ement

Smel ter Return ceases upon i t s @M adaustes it teflecb f

changes in the CPI from May 01, 1992 to the date of each such payment.

Previous production at Gordon through 2000 resulted in the payment of $0.9M on the Mingold
royalty, leaving $2.1M to be paid. Applying the CPI Annual Adjustment since 1992 brings the
outstanding balance to $3.2M. Alamos expects to pay this out in the first two years of Gordon
production.
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE

51

511

51.2

5.2

5.3

AND PHYSIOGRAPHY

Accessibility

The Town of Lynn Lake is a former mining community and is accessible by provincial roads
(PR) 391, 394, 396, 397 and 399, which are maintained by Manitoba Infrastructure Region 5.
Paved road PR 391 connects the Town of Lynn Lake and the Black Sturgeon Reserve with the
Town of Leaf Rapids (105 km east) and the City of Thompson (315 km southeast). Private all-
weather gravel access roads connect both the MacLellan and Gordon sites with PR 391.

There is currently no rail service to the Town of Lynn Lake. Although the Sherridon rail line
previously connected Lynn Lake to The Pas, passenger and freight service now only run as far
north as Pukatawagan (Keewatin Railway Company 2015).

The Lynn Lake Airport has a 1,700 m paved runway and a turf runway measuring 835 m. The
airport was serviced by scheduled flights up until 2013, at which time the Town began leasing it
to YYL Airport Inc., a locally-owned company. There is currently no commercial flight travel to
Lynn Lake; only chartered service.

Accessibility T MacLellan
Access to the MacLellan site is by PR 391 and a 4.6 km gravel road.
Accessibility T Gordon

Access to the Gordon site, is by PR 391 and a 15 km gravel road.

Proximity to Population Centre, and Transport

Northern Manitoba is a sparsely-populated region with its population concentrated in a few
communities, including, most notably, the City of Thompson and the towns of Lynn Lake and
Leaf Rapids. Smaller numbers of people reside in reserves, settlements, and other small
localities.

Lynn Lake is located approximately 315 km northwest of Thompson and approximately 820 km
northwest of Winnipeg. Transportation links to Lynn Lake are limited predominantly to roads or
chartered aircraft.

Climate

The LLGP is located in a climatic region characterized by short, cool summers and long, cold
winters. Long-term climate data (1981-2010) from the Lynn Lake Airport monitoring station
(Government of Canada 2016a) indicates that the mean annual air temperature is -3.2°C,
ranging from an extreme maximum of 35°C (August 11, 1991) to an extreme minimum of -
47°C (December 19, 1989). The minimum and maximum monthly mean temperatures
measured at the Lynn Lake Airport monitoring station during 1981-2010 were -29°C for
January and 22°C for June. There is an annual average of 98 frost-free days. On average,
there are 141 days with precipitation per year with an average annual precipitation of 478 mm
(318 mm as rain and 160 mm as snow-water-equivalent).

Table 5-1 provides temperature and precipitation details.
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Table 5-1 7 Representative Climate Values

Parameter® | Unit ‘ Jan | Feb | Mar | Apr May Jun Jul

Daily Mean oc| 243 | 203 | 130 31| 56| 120| 162 | 147 | 77| -06| -125 | -214 32
Temperature

Average mm| 02| 01| 14| 45| 267 | 606 | 83| 687 | 574 | 122| o8| 01| 3179
Rainfall

Average em | 276 | 235 | 246 | 239 | 1204 | 13| 01| o01| 35| 313| 360 20| 2081
Snowfall

Average mm | 203 | 163 | 198 | 241 | 373 | 618 | 854 | 688 | 610 | 376 | 268 | 188 | 4779
Precipitation

Notes:

54

55

5.6

1. Environment Canada, Lynn Lake Climate Data 1981-2010.

Local Resources

With the closing of the Black Hawk operation in 2001, the Town of Lynn Lake experienced a
large decrease in employment opportunities and the Town has since been unsuccessful in
developing strong secondary industries. The Town has a current population of approximately
650 residents. Business in Lynn Lake is largely tied to the service industry and include three
tourist accommodations, two restaurants, two outfitters, two trucking companies, a grocery and
dry goods store, a garage, a gas station/salvage business, a mining company (Alamos), and a
property management agency.

There are no businesses in the Black Sturgeon Reserve; a community store had previously
operated, but is now closed.

Labour for the Project is assumed to come from mostly Manitoba with sources being locally,
Thompson, Flin Flon and Winnipeg. Fly-ini Fly-out (FIFO) workers will be housed in an owner
supplied accommodation camp managed by a third party.

Infrastructure

As previously mentioned, infrastructure at the MacLellan site consists of a 4.6 km gravel
access road, a bridge across the Keewatin River, power transmission line (abandoned pole
line), and infrastructure from the former underground mine, including a head frame, hoist
house, shaft, access ramp, maintenance and other storage buildings, core shack and racks,
vent raise, and mine water settling ponds.

All buildings and infrastructure from the historical operations at the Gordon site have been
removed. The only residual infrastructure includes the 15 km gravel access road, a bridge
across the Hughes River, two capped mine rock storage areas, two capped overburden
storage areas, and two water-filled open pits.

Physiography

The LLGP is located within a remote, rugged region of the Boreal Shield Ecozone. The
General Project Area (Figure 5-1) supports peat-covered hummocky glacial deposits underlain
by an expanse of Precambrian bedrock. The terrain consists of mostly hilly, till veneered
bedrock, with intervening low areas of organic terrain ranging from level to moderately sloping
(0-15%). Topography slopes from a high of 450 metres above mean sea level (m AMSL) in the
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west and northwest to a low of 260 m AMSL in the southeast. Steep rocky ridges protrude 30
m to 60 m above lakes and peat-filled depressions. Surface water features and peat generally
occupy the topographic lows. Soils in the region are thin, poorly drained, and acidic, with
organic soils typical in bogs and peat plateaus, and discontinuous permafrost is widespread.

The General Project Area overlaps with the Paleoproterozoic LLGB within the Churchill
Structural Province of the Canadian Shield. The LLGB is comprised of volcanic rocks of the
Wasekwan Group, sedimentary rocks of the Sickle Group, and plutonic intrusions. Overburden
geology is characterized as glaciolacustrine sediments overlying either bedrock or a
discontinuous regional sand diamicton. Organic deposits were observed as a thin veneer with
thicker accumulations observed in low lying areas. Isolated pockets of glaciofluvial sediments
are also present. A series of bedrock valleys near the MacLellan site are present where
overburden is greater than 28 m thick.
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6 HISTORY
6.1 MacLellan
6.1.1

Historical Exploration

Exploration on the MacLellan Property commenced in 1946 when Noranda carried out
magnetometer and geological surveys on a portion of the property. Numerous companies have
explored the MacLellan Property and surrounds between 1946 and 2000. Production at the
MacLellan Property under SherrGold and LynnGold between 1986 and 1989 resulted in
969,680 t grading 5.36 g/t Au with an average mill rate of 900 t/d (Chornoby, 1991). Carlisle, as
AMPX, acquired the MacLellan Property in 2005 and actively explored the MacLellan Property.

Historical exploration conducted on, and in the vicinity of, the MacLellan Property is
summarized in Table 6-1.

Table 6-17 Historical Exploration on the MacLellan Property

Year Company Exploration
1946 Noranda 1 First staked in 1946. Magnetometer and geological
surveys.
1950 R. Rundle and J.W. 1 Trenching and pits.
Rundle
1955 Agassiz Mines Limited | 1 Drilled 648 m to test magnetic anomalies. Magnetic
(Agassiz) anomalies equated to magnetite in mafic flows. Diamond
Drill Hole (DDH) 3 assayed up to 4.5% Zn, 2.5 g/t Au,
and 11 g/t Ag. Electromagnetic (EM) survey.
1956 Aumaque Gold 1 Resistivity survey and a 25 drill hole program totalling
Mines Limited 3,373 m to test EM anomalies.
1958 Central Manitoba 91 20 drill hole program totalling 2,568 m.
Mines Limited
1960 Rayrock Mines Ltd. 1 Geophysical survey over a portion of the MacLellan
Property.
1965-1967 | Agassiz 9 Drilled 52 holes totalling 12,446 m.
1969 Agassiz 1 A 149 m shaft sunk and 803 m of drifting completed.
1971 Agassiz 1 By 1971, 105 holes drilled totalling 21,346 m.
1973 Agassiz 1 Shaft dewatered. Drilled 101 underground DDH6 .s
1974-1975 | Bulora Corporation 1 Joint venture agreement between Bulora and Agassiz
(Bulora) / Agassiz Mines. Drilled 25 underground D D H pdsft and crosscut
workings, surface mapping, and thin section work.
Underground workings allowed to flood. Four exploration
holes drilled.
1976 Bulora 1 Agassiz Mines transfers interest to Bulora.
1979 Sherritt 1 Acquired an option on the property from a subsidiary
company of Agassiz Mines.
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Year

1980-1985

Company

Sherritt

Exploration

T Drilled 442 surface and un

magnetic / horizontal loop electromagnetic (HLEM)
surveys, and aerial photomaps. Shaft deepened to
259 m and drifting. Surface and underground mapping.
Geochemistry.

1986

SherrGold

Transfer of property to subsidiary company SherrGold.
Drilled 182 underground DD
448 m.

Production commences at MacLellan Mine.

1987

SherrGold

Drilled 32 exploration D D H &rsl 164 underground
DDHo s

1987-1988

SherrGold / LynnGold

DrilingatMacLel |l an Mine plus 21
targets. Open pit started on crown pillar later
abandoned.

Company name change to LynnGold.

1989

LynnGold

Mine production during 1986-1989 reported at 900,000
tonnes grading 5.4 g/t Au, with average mill rate given
as 900 t/d.

Change from cut-and-fill to long-hole open stoping.

Underground drill program tested East Main and
Rainbow Zones.

Closure of mine, mine and mill placed on care and
maintenance.

1992

Cazador Explorations
Limited (Cazador)

Drilled ten D D H d@ogest suitability of crown pillar for
open pitting. Project abandoned due to risk to mine
workings.

1996-2000

Black Hawk /
Keystone Gold Inc.
(Keystone)

Review of reserve. Trenching over crown pillar.
Geological mapping. Channel sampling. Magnetic
survey and prospecting. Drilled 20 D D H dotalling
886 m. Development of crown pillar reserve and pit
design.

Mine allowed to flood.

2006

Carlisle

Carlisle conducted a combined magnetometer,
radiometric and very low frequency-electromagnetic
(VLF-EM) geophysical (Terraquest 2007 and Karelse et
al. 2008)

A compilation andSamméry sl a
and fADigital Topographicbo
including the MacLellan Property was initiated.

2007

Carlisle

Completed a limited surface overburden stripping and
subsequent rock channel sampling program over the
MacLellan Main zone Collected 395 channel samples
from 365 m of channelling to provide continuous
coverage from hanging wall to footwall.

2008

Carlisle

From 2006 to 2008 totalbng sur f
21,766 m.
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6.2 Gordon

6.2.1 Historical Exploration

Gold occurrences in the Gordon area were first discovered by prospectors along the Johnson
Shear in the late 1930& and early 1940&. Mapping in the area discovered gold in frost heaved
boulders at the west end of Farley Lake. Note the Gordon Property prior to 2016 was referred
to as the Farley Lake Property. A history of exploration on the Gordon Property is summarized
in Table 6-2. The deposit was mined from two small open pits during the period 1996-1999 by
Black Hawk Mining and reportedly produced 214,800 oz of gold.

Table 6-2 1 Historical Exploration on the Gordon Property

Year Company

Exploration

1945 Sherritt Area staked as the Lind claims.
1947 Sherritt Drilling carried out on the Lind showing and Pot Hole
Lake i Pump Lake area intersecting two gold bearing
zones. The claims lapsed in 1976.
1977 HBED Area re-staked.
1978-1983 HBED Work included line cutting, HLEM surveys and drilling.
1983-1986 HBED and MMR Joint venture agreement between two companies.

Exploration programs discovered gold mineralization in
three zones. Two were thought to be potential open
pits.

Resources Ltd.

1986 HBED and MMR 15,250 m of drilling completed. Metallurgical testing and
feasibility studies were conducted.
1993 MMR and Mingold Over 20,000 m of drilling completed by 1993. Open pit

reserves calculated.

1993 Granduc Mining
Corporation (Granduc)
and Black Hawk
Mining

The Keystone joint venture acquired the Farley Lake
Property as part of its development of the Burnt Timber
deposit and reactivation of the Lynn mill.

1995 Granduc and
Black Hawk Mining

Stripping for the open pit began in October. Drilling
continued on the Southeast Zone.

1996-1999 Granduc and

Black Hawk Mining

The Farley Lake open pit produced 214,800 oz from 1.7
Mt of ore (Black Hawk Mining 2000). No further work
was carried out until the property was acquired by
Carlisle.
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7 GEOLOGICAL SETTING AND MINERALIZATION

7.1

Regional Geology

The LLGB is located within the Churchill Structural Province of the Canadian Shield. The
Paleoproterozoic LLGB, a portion of the internal Reindeer zone of the Trans-Hudson orogen, is
part of a larger litho-structural unit extending in a northeasterly direction from the La Ronge
Greenstone Belt in Saskatchewan (Figure 7-1). To the north, the LLGB is bound by the South
Indian Domain, and to the south, by the Kisseynew Domain (Gilbert, Syme, & Zwanzig, 1980);
(Beaumont-Smith & Béhm, 2004).

Rocks of the LLGB typically exhibit a middle-amphibolite-facies metamorphic grade. Although,
regionally, they have undergone upper-greenschist to upper-amphibolite-facies metamorphism
(Gilbert, Syme, & Zwanzig, 1980); (Glendennings, Gagnon, & Polat, 2015).

e

Wathaman-Chipewyan Batholith

South Indian Domain

Lynn Lake Domain
Lynn Lake

Kisseynew Domain Superior Province

A sl Flin Flon 8

Figure 7-1: Simplified Geologic Map of the Lithotectonic Domains Comprising the Reindeer Zone

100 km

Source: Alamos, (2017)
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The LLGB is separated into a northern and southern section by granitoid plutons of the Pool
Lake intrusive suite (Figure 7-2). The belt consists of contaminated and juvenile volcanic and
sedimentary rocks historically assigned to the Wasekwan group, as well as younger Molasse-
type sedimentary rocks of the Sickle Group (Bateman, 1945); (Norman, 1933). The temporal
relationship to the Sickle Group, dated at ~1,830 Ma (Beaumont-Smith, Machado, & Peck,
2006), separates the Pool Lake intrusives into Pre and Post-Sickle intrusive suites (Gilbert,
Syme, & Zwanzig, 1980). An angular unconformity separates the Sickle group from the
underlying Wasekwan group and felsic-mafic igneous rocks of the Pool Lake intrusives
throughout the middle range and southern belt of the LLGB. In the northern belt, the Ralph
Lake conglomerate and Zed Lake greywacke, marine clastic sediments derived from the
Wasekwan group, unconformable overly the Wasekwan group (Beaumont-Smith & Bohm,
2004). The relationship of the Ralph Lake sedimentary package and the Sickle group is not yet
definite. Both deposits discussed below, MacLellan and Gordon, are situated on the northern
belt.

Late Intrusive Suite

- Magnetite-phyric
Granite Dike
Post-Sickle Intrusive Suite

E Granodiorite and Granite
Sickle Group

Metasandstone and
=== Metaconglomerate
Ralph Lake Conglomerate

|| Metasedimentary Rocks

[ Pre-Sickle Intrusive Suite
— - Quartz Diorite, Granodiorite
- s and granite

_unconformity

cortonf = — - ] Metagabbro
e Wasekwan Group

E’ Metasedimentary Rocks
- Int-maf Volcanic Rocks
|:| Volcaniclastic Rocks
E Lynn Lake Rhyolite

MacLellan

Figure 7-3: Stratigraphic Column of the Northern LLGB

Source: (Baldwin, Syme, Zwanzig, Gordon, Hunt, & Stevens, 1987)

7.2

Property Geology

Mapping of the LLGP properties is not complete. Detailed mapping has only been conducted in
the MacLellan and Gordon areas.
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7.2.1

Thought to be a north facing antiform, the northern belt is comprised of steeply north dipping,
subaqueous sequence of volcanic rocks containing basalt, andesite, dacite and rhyolite
overlain by volcaniclastic rocks and epiclastic sediments, intruded by mafic to felsic plutonic
rocks (Fedikow & Gale, 1982). Inferring a volcanic arc or back-ark basin depositional
environment (Yang & Beaumont-Smith, 2015).

Of importance, is a distinct stratigraphy of ultramafic picrite flows, plagioclase-phyric and
aphyric basalt, oxide-facies banded iron formation and related exhalative and epiclastic rocks
known as the Agassiz metallotect (Yang & Beaumont-Smith, 2016). This trend represents a
relatively narrow, strike-continuous stratigraphic-structural unit that occurs over a 70 km length
from west of the shear hosted MacLellan deposit, through the Gordon Property, to southwest of
Barrington Lake. This structurally different body is known for hosting gold mineralization and
exhibiting intense deformation (Beaumont-Smith & Béhm, 2004), including the MacLellan gold-
silver deposit and the Gordon gold deposit.

MacLellan Area

The MacLellan Property is located on the western portion of the northern belt. Hosted within
the Agassiz metallotect (historically termed the Rainbow Trend), the previously producing Au-
Ag mine outcrops within picritic basalt, near the contact with mafic-intermediate volcaniclastic
rocks to the north (Figure 7-4). The deposit is underlain by picritic basalt flows with associated
fragmental and minor syn-volcanic pyroxenite, minor biotitic and siliceous siltstones, a thin
oxide-facies banded iron formation and lesser felsic volcanics (Figure 7-4).

The MacLellan deposit is stratabound between a sequence of east-west trending clastic and
chemical sedimentary rocks interlayered with picritic flows and tuffs. This section is
encompassed by volcanoclastic rocks to the north and south and felsic volcanics further to the
south. Metamorphic grade in this area is within the middle amphibolite facies. Minor felsic
volcanics are located to the south of the mine area and gabbroic intrusions occur locally. The
entire LLGB is bounded by granitic intrusions to the north and south.

Typically, rocks around the MacLellan deposit exhibit increased deformation and alteration
partly due to the ductility of the host rock. They are seen as: plagioclase-amphibole schist,
after mafic-intermediate volcaniclastic and plagioclase-phyric basalts; chlorite-amphibole
schist, after ultramafic picrite and mafic flows; biotite-banded chlorite-amphibole schist, after
fragmental equivalent of picrite flows; and notably biotite-quartz schist after both the picrite and
siltstone, due to intense alteration nearing gneissose structure with recrystallization/coarsening
of the quartz bands.
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Figure 7-4: Property Geology of the MacLellan Area
Source: (Yang & Beaumont-Smith, 2015)
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7.2.2

Gordon Area

The Gordon Property is hosted within the Agassiz Metallotect of the northern belt, which hosts
all known gold mineralization in the north belt (Figure 7-5).

The property is composed of pillowed basalts, dacitic flows, siliceous sediments (argillites,
greywackes, etc.), intermediate tuffaceous sediment and oxide-facies banded iron formation
(BIF) which have been extensively folded into an east-west striking and steeply north-dipping
sequence. A small, possibly very late (post-Sickle), quartz-diorite body occurs immediately
south of the Gordon Property. Its presence, along with other mineralized diorite plugs
elsewhere in the Lynn Lake area, highlights the significance of these intrusions as a possible
source of gold-bearing fluids throughout the belt. The southern portion of this property is
bounded by extensive massive, medium grained pink granite (Scott, Kuzmich, & Weston,
2015).

Between Gordon Lake and Farley Lake (location of the former open pits), the oxide facies iron
formation consists of interbedded laminae of magnetite, chert and layers of chlorite, amphibole,
minor silica, and disseminated magnetite. Intermediate dykes (historically termed mafic dykes)
ranging from centimetre to metre scale intrude the BIF along stratigraphy. They exhibit biotite
altered chill margins, a strong penetrative foliation, and generally poor mineralization. The
oxide facies iron formation hosts several zones of gold mineralization (Puritch, Burga, & Wu,
2013).

Rocks in the Gordon area exhibit a metamorphic grade middle amphibolite facies. Pervasive
and domain controlled anthophyllite i grunerite alteration is variable within the BIF, and is
associated with D2 metamorphism, while randomly oriented porphyroblasts commonly occur
within veins, contacts, and fractures and are a result of later hydrothermal alteration.
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Figure 7-5: Property Geology of the Gordon Area

Source: (Yang & Beaumont-Smith, 2015)
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7.3

7.3.1

7.3.2

Structural Geology

Historic and recent mapping of the LLGB, identified a total of 6 deformational events (D, 1 Dg)
(Gilbert, Syme, & Zwanzig, 1980); (Beaumont-Smith & Bohm, 2002); (Beaumont-Smith &
Bohm, 2004), described below:

i D, is generally overprinted or obscured by later fabrics; interpreted as post depositional
fabrics;
1 D, is represented by tight isoclinal folds, a regional penetrative foliation and regional

transcurrent shear zones which cut the Sickle group. Associated with formation of the
Agassiz metallotect;

i D; is represented by northwest trending S-asymmetrical chevron folds and associated
crenulation cleavages;

i D, is defined by northeast trending Z-asymmetrical chevron folds and associated
crenulation cleavages as well as brittle faulting;

Ds is evidenced by large, kilometre-scaled open folds; and

i Ds is recorded by brittle reactivation of D2 shear zones forming narrow pseudotachylite
zones.

MacLellan Structures

Around the MacLellan area, ductile D, structures dominate with a penetrative foliation and tight
isoclinal folds, which increase in intensity within D, shear zones, near contacts and in the
picrite unit. S, is observed as steeply, northwest dipping foliation-schistosity striking northeast
(azimuth 0450). Shear zones and schistosity exhibit dextral shear sense indicators throughout
the MacLellan area.

Significant, brittle D, structures are present around MacLellan. These are recorded within the
picrite (chlorite-amphibole schist), as northeast striking chevron folds and crenulations (azimuth
0100), and as brittle faults of varying scales outside of the schists. Brittle Dg, pseudotachylite
filled fractures and faults are observed on surface commonly cutting sub-parallel to D, shears.

Gordon Structures

At Gordon, D, deformation is observed as a penetrative foliation and associated tight isoclinal
and chevron folding of varying scales; from centimetre-scale, parasitic folds to mesoscopic
scale, tight isoclinal-chevron folds with shallow plunges, steepening to subvertical within shear
zones. Ductile D, east-west striking shear zones are observed along contacts as well as within
mafic-intermediate volcanics and cutting gabbroic intrusions. Of significance is the Nickle Lake
Shear Zone, which is laterally extensive and cuts between intermediate-mafic volcanic rocks to
the north, and post-Sickle intrusives to the south. Several parallel shear zones are observed
closer to the Gordon mine, notably immediately south of Farley Lake, along mafic and
intermediate volcanics. These shears are manifested by prominent magnetic lineaments.

Observed D; structures are rare, observed as close-tight asymmetric S-folds and northwest
trending, axial-planar crenulation cleavages. Northwest trending faults cutting through the
Gordon deposit and possibly significant to later gold mineralization cut D, shears and are
thought to be related to the D3 deformation event (Yang & Beaumont-Smith, 2016).

D, structures are commonly observed as steeply plunging F, folds, associated with steeply
dipping northeast-striking axial planar crenulation cleavages (Yang & Beaumont-Smith, 2016).
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7.4

Ds is represented by mesoscopic conjugate folds, kink bands and crenulations. D¢ is observed
as brittle-ductile reactivation of D, shear zones.

Of importance are shallow iron-carbonate i quartz i sulphide veins and breccia veins that cut
stratigraphy at a high angle. They dip to the south at varying angles, ranging from 25°-45°, but
are observed to shallow out at zones to 15°. These veins strike east-southeast and cut most
structures. Associated veins splay along stratigraphy (S2) commonly between intermediate
dykes and oxide-facies BIF. These veins typically exhibit some scale of sulfide replacement,
averaging 2.4 m wide zones (Weston, 2014).

Mineralization

Most volcanic and sedimentary rocks within the north and south belts contain at least some
trace disseminated mineralization consisting of pyrrhotite, pyrite, lesser chalcopyrite,
sphalerite, galena and arsenopyrite. Gold and silver mineralization can be geochemically
anomalous to economic at the MacLellan site, Gordon area as well as the Burnt Timber i
Linkwood areas of the southern belt. Gold is usually associated with pyrrhotite-pyrite
mineralization and often with minor chalcopyrite, sphalerite, galena and arsenopyrite. Gold
mineralization is often associated with narrow quartz and quartz carbonate veins and within
semi-massive sulphide lenses 1 to 20 cm thick. Gold is usually very fine grained and is rarely
visible and appears to be structurally controlled. The structures, usually quartz veins, are east-
west trending.

At MacLellan and Burnt Timber gold-bearing structures dip steeply to the north and are hosted
in mafic flows and sediments. Gold seems to be associated with carbonate and silica
alteration.

With respect to MacLellan, the high-strain-zone and accompanying hydrothermal alteration
localized to the picrite flows and minor intercalated sediments, coupled with its chemical
trapping characteristics created favourable conditions for gold mineralization. Hastie (2014)
emphasizes the importance of brittle D, structures, with supporting evidence for a second
hydrothermal fluid event. The first gold-silver mineralizing episode, during ductile D, shearing
and alteration, is characterized by biotite + quartz + sulphide alteration and shows gold-
pyrrhotite-pyrite mineralization. The second episode of gold-silver mineralization exhibits
fracture-fill Au, arsenopyrite, galena, and sphalerite, associated with D, faulting and
hydrothermal fluids with Cr-clinochlore + carbonate + hornblende + quartz alteration. A
significant increase in gold-silver mineralization near the intersections of D, shear zones and D,
faults is noted throughout the MacLellan deposit.

At Gordon, gold is often associated with quartz veins cutting folded and contorted Iron
Formation, trending east-west and dipping shallowly to the south. Au mineralization is normally
trapped in sulfide replacement zones averaging 2.4 m wide, associated with thin, centimetre-
scale quartz-sulfide veins and breccia veins. In places, coarse gold flecks are observed within
these quartz veins and in iron-carbonate altered fragments within breccia veins. Strong iron-
carbonate i chlorite i amphibole alteration is related to some high grade veins.
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8 DEPOSIT TYPES

8.1

Orogenic Gold

Both MacLellan and Gordon deposits can be considered as belonging to the class of gold
deposits referred to as orogenic. The orogenic gold deposit model (Groves, Goldfarb, Gebre-
Mariam, Hagemann, & Robert, 1998) characterizes structurally controlled gold occurrences
formed during orogenesis by either metamorphic or deeply sourced magmatic fluids (Figure
8-1), These deposits are thought to have first-order tectonic controls, and are associated with
crustal-scale faults which tap sub-crustal source regions, although individual deposits are
commonly situated in second-order structures (Groves, Goldfarb, & Santosh, 2016). Any rock
type within a greenstone belt, including supracrustal rocks, dykes, or intrusions within or
intrusion bounding such belt may host an orogenic gold deposit (Figure 8-2). There is strong
structural control of mineralization at a variety of scales but the favoured host is typically the
locally most reactive and/or most competent lithological unit. Most of the Precambrian deposits
were formed during 2.701 2.60 Ga and 2.107 1.70 Ga and include world class deposits of the
Superior Province in Canada, the Yilgarn Craton in Western Australia and the Birimian of West
Africa. These epochs appear to be related to rapid crustal growth and accretionary stages of
supercontinents.

In greenschist facies settings, mineralisation typically takes place slightly after the metamorphic
peak, but in amphibolite facies at the local regional-metamorphic peak. The ore bodies typically

form ore shoots. An ore body can be 05150 m wi de, 1006s ocbnsistiset er s

typically of a vein network, an en echelon vein swarm, or just of one single large vein. The
depth extent of an ore body may well be much larger than its extent along strike.

All deposits are developed by an alteration halo characterized by proximal to distal
carbonatization and proximal potassic alteration. Elements enriched typically include As, Au,
CO,, K, Rb, S, Sh, Te, and W; in some cases also Ag, B, Bi, Co, Cu, and Se are enriched.
Alteration mineral assemblages, alteration indices based on CO, and K, and trace (pathfinder)
elements enriched in the deposits can be used in defining exploration targets and vectors to
ore in bedrock (Eilu, Ojala, & Sarala, 2011).
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Figure 8-1: Schematic Representation of Crustal Environments of Orogenic Gold Deposits

Source: (Groves, Goldfarb, Robert, & Hart, 2003)
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Source: (Groves, Goldfarb, & Santosh, 2016)
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9 EXPLORATION

9.1 Exploration
More recent exploration on the property has been performed by Carlisle and Alamos.
Exploration programs include mapping and sampling, airborne magnetic survey, Induced
Polarization (IP) Surveys and exploration drilling.

9.1.1 Mapping and Sampling
The Compland fiokdmgs in the LLGB are low lying with little outcrop, with existing
outcropping being well under 5%. Mapping has been completed in the MacLellan area and the
results of that mapping program is presented in Section 7.2.1 of this report.
Mapping in the Gordon area is partially complete and will continue through 2017. The
geological map of this area is presented in Section 7.2.2.
The area between MacLellan and Gordon has only been reconnaissance mapped to date.
Access to this area is poor and mapping continued in 2017. Due to the poor access, helicopter
and ATV support is utilized.

9.1.2 Geophysical Surveys
The Company has completed an airborne Total Field Magnetic survey over its entire land
package. IP surveys have been completed on select areas including MacLellan southwest and
northeast, Gordon and Burnt Timber areas.

9.1.2.1  Airborne Magnetic Survey
The Company had a DIGHEM™ aeromagnetic-electromagnetic survey completed over its
entire land package. The helicopter borne survey was carried out at 100 m spaced flight lines
with 20 m cells. The results of the +6,000 km survey are presented on Figure 9-1.
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Figure 9-1: Total Field Magnetics
Source: Alamos (2017)

Lynn Lake Gold Project NI-43-101 61

January 25, 2018



~

Au Senco A1amMos GoLD INc.

9.1.2.2 Induced Polarization MacLellan Northeast and Southwest Areas
In late 2015 and early 2016 Quantec Geophysics (Quantec) completed a DCIP survey
northeast of the MacLellan site. Quantec ran a 112 km Pole-Dipole survey on lines at 200 m
centers, with a=50 m and N=1 to 8.
The main purpose of the survey was to establish an area of sterile ground suitable for a tailings
impoundment.
The chargeability plan of the survey is presented in Figure 9-2 below. The pseudo-sections
from this survey are not presented here.
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=
Figure 9-2: MacLellan Northeast IP Survey
Source: Quantec Geoscience (2016)
In 2010 and 2011 Carlisle contracted Quantec to run a Pole-Dipole IP survey over 149 km just
to the southwest of the MacLellan site. Line spacing was 100 m with a=50 m and N=1 to 8. The
results of the survey are presented below in Figure 9-3. The pseudo-sections from the survey
are not presented here.
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Figure 9-3: MacLellan Southwest IP Survey

Source: Quantec Geoscience (2011)

Lynn Lake Gold Project NI-43-101 63
January 25, 2018



-
Ausenco P —

9.1.2.3 Induced Polarization Gordon

In 2012 Quantec was contracted by Carlisle to run a standard pole-dipole Induced Polarization
survey on the Gordon area. The survey was 60.7 km long at 200 m centers with n=1 to 8
spacingms at 50

The purpose of the survey was to locate areas that might be mineralized for drill testing on the
flanks of the Gordon Mineral Resources.

The chargeability plan of the survey is presented in Figure 9-4. The pseudo-sections from this
survey are not presented here.

DC Referenced Chargeability Plan Mag at Dopth=-100 metres
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Figure 9-4: Gordon IP Survey

Source: Quantec Geoscience (2012)
9.1.24 Induced Polarization Burnt Timber-Linkwood

In 2011 Quantec was contracted by Carlisle to run a standard pole-dipole array IP survey in the
Burnt Timber-Linkwood area on the southern belt AiJ ohnson Shear o area. The
53 km long at 200 m centers with n=1 to 8 spacings at a=50 m.

The purpose of the survey was to possibly identify the continuation of gold mineralization
westwards of Burnt Timber to the Linkwood area. The IP survey did not cover the majority of
the Burnt Timber Mineral Resource and the IP Chargeability affect seems washed out moving
from west to east towards Burnt Timber. None of the anomalies from this survey have been
drill tested.

The chargeability plan of the survey is presented in Figure 9-5 below. The pseudo-sections
from this survey are not presented here.
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9.2

Figure 9-5: Burnt Timber-Linkwood IP Survey

Source: Quantec Geoscience (2011)

Exploration Diamond Drilling

There are over 3,000 diamond drill holes totalling over 400,000 m completed on the Lynn Lake
properties dating back to the mid-1940s. Much of this drilling was concentrated on MacLellan
and Gordon Mineral Resource areas. Company drilling in these areas was largely in-fill Mineral
Resource and geotechnical drilling and will be discussed in Section 10 of this report.

Exploration drilling in 2016 was largely dictated by accessibility. The fall was very wet and
freeze-up was slow to take hold. Due to muddy conditions drilling could only be undertaken in
higher dryer areas. Exploration used two skid mounted drills utilizing NQ sized equipment. One
drill from Black Hawk Drilling Ltd. (Black Hawk Drilling) of British Columbia drilled exploration
holes beneath known resources at MacLellan. The second drill was from Dorado Drilling Ltd.
(Dorado Drilling), also from British Columbia, and was used to test IP Anomalies to the
southwest of the MacLellan Mineral Resource. Between the two drills 11,718 m were drilled in
21 holes in 2016. The location and lengths of the holes is summarized in Table 9-1.
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Table 9-17 Drilling Summary

Elevation Length

Hole ID Easting | Northing m) m) Azimuth
16MCX001 381016 6308032 335 914.63 160 -66
16MCXO001A | 381016 | 6308032 335 210.37 160 -63
16MCX002 380801 6308113 335 1,310.64 165 -70
16MCX003 380668 6307968 335 1,033.27 175 -67
16MCX004 379439 | 6307009 350 326.00 150 -50
16MCX005 380511 6307836 335 905.25 160 -64.5
16MCX006 379081 | 6306556 350 333.00 150 -50
16MCX007 378853 6306354 350 374.00 150 -50
16MCX008 378898 | 6306544 350 348.00 150 -50
16MCX009 380455 | 6307745 335 906.63 165 -70
16MCXO009A | 380455 | 6307745 335 283.46 165 -65
16MCX010 378379 | 6305953 350 345.00 150 -50
16MCX011 378476 | 6306099 350 381.00 150 -50
16MCX012 378643 | 6306136 350 324.00 150 -50
16MCX013 378393 | 6306507 350 669.00 120 -55
16MCX014 380756 | 6307967 335 | 1,122.88 165 -72
16MCX015 379290 | 6306746 350 393.00 150 -50
16MCX016 380772 | 6307055 345 450.00 130 -50
16MCX017 380790 | 6306932 343 328.50 130 -50
16MCX018 380294 | 6307776 335 434.00 165 -64
16MCX019 380710 6306835 343 325.50 35 -50

Total 11,718.13

9.2.1 MacLellan Deeps

Seven holes were drilled by Black Hawk Drilling below known Mineral Resources at MacLellan.
All but one reached the target horizon. The location of the holes pierce points and results are
presented on Figure 9-6 and in Table 9-2. Further drilling is required on MacLellan Deeps to
access its down-dip potential.
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Figure 9-6: Longitudinal Section through the MacLellan Deposit, Showing 2017 Deep Drilling
Source: Alamos (2017)

9.2.2 MacLellan Southwest IP Targets
Dorado Drilling completed 13 holes largely designed to test IP Anomalies immediately

southwest of the MacLellan Mineral Resources. The location of the holes is presented on the
IP Chargeability Plan on Figure 9-7. The assay results are presented in Table 9-2.
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Figure 9-7: MacLellan Southwest Exploration Drilling
Source: Alamos (2017)

Table 9-21 Exploration Drilling Results

From To Interval Au
Drill Hole Area
(m) (m) (m) (9/t)
No significant
16MCX001 MacLellan Deeps intersections
1,122.50 1,177.00 54.50 1.16
Incl. Incl. Incl.
16MCX002 MacLellan Deeps
1,127.00 1,131.00 4.00 4.38
1,159.00 1,165.00 6.00 3.66
881.00 917.00 36.00 2.35
16MCX003 MacLellan Deeps Incl. Incl. Incl.
891.50 900.50 9.00 6.71
16MCX004 MacLellan SW No 5|gn|f|§:ant
|.P. Targets intersections
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Interval
Drill Hole
716.50 872.00 155.50 0.89
Incl. Incl. Incl.
16MCX005 MacLellan Deeps 716.50 738.00 21.10 2.23
732.00 738.00 6.00 3.97
752.50 757.00 4.50 3.58
16MCX006 MacLellan SW No S|gn|f|9ant
I.P. Targets intersections
16MCX007 MacLellan SW 269.00 273.00 4.00 2.80
|.P. Targets
MacLellan SW No significant
16MCx008 I.P. Targets intersections
690.00 740.10 50.10 0.64
Incl. Incl. Incl.
694.50 695.50 1.00 3.01
16MCX009 MacLellan Deeps
713.23 716.28 3.05 1.99
724.35 727.90 3.55 1.26
734.00 735.00 1.00 2.17
MacLellan Deeps o
16MCX009A _ No significant
Did Not Reach Target intersections
16MCX010 MacLellan SW 50.00 51.00 1.00 0.69
I.P. Targets
16MCX011 MacLellan SW 157.50 160.50 3.00 1.98
|.P. Targets
MacLellan SW
16MCX012 |.P. Targets 183.60 204.60 21.00 0.45
16MCX013 MacLellan SW No S|gn|f|gant
I.P. Targets intersections
945.00 1020.50 75.50 1.04
16MCX014 MacLellan Deeps Incl. Incl. Incl.
1,000.10 1,008.50 8.40 2.84
LEMCXO15 MacLellan SW 285.00 286.50 1.50 4.29
|.P. Targets 330.00 331.00 1.00 2.31
16MCX016 MacLellan South No significant
intersections
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Interval
Drill Hole I ——
36.00 37.15 1.15 0.80
16MCX017 MacLellan South
43.50 48.00 4.50 0.61
MacLellan Deeps
16MCX018 Abandoned_no No Samples
samples
MacLellan South
16MCX019 Did not make it to 45.00 46.50 1.50 4.10
target
MacLellan Pit NE
17MCX001 119.00 120.50 1.50 0.42
MG15-49 follow up
MacLellan Pit NE
17MCX002 23.00 24.50 1.50 1.18
MG15-49 follow up
59.00 140.00 81.00 1.22
Incl. Incl. Incl.
17MCX003 MacLellan Pit NE 89.00 128.00 39.00 1.78
95.00 116.00 21.00 2.74
108.74 116.00 7.26 4.70
17MCX004 MacLellan No significant
NE I.P. Target intersections
17MCX005 MacLellan No significant
NE I.P. Target intersections
17MCX006 MacLellan No significant
NE I.P. Target intersections
17MCX007 MacLellan No significant
NE I.P. Target intersections
MacLellan 182.50 184.00 1.50 2.33
17MCX008 NEIP. T t
. large 311.50 313.00 1.50 1.94
MacLellan No significant
17MCX009 NE I.P. Target intersections
85.60 90.50 4.90 1.34
17MCX010 MacLellan Pit NE Incl. Incl. Incl.
89.00 90.50 1.50 3.10
90.20 91.65 1.45 1.76
304.95 305.75 0.80 1.13
17MCX011 MacLellan Pit NE
315.50 317.00 1.50 5.43
366.50 368.00 1.50 2.24
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Drill Hole
8.00 26.50 18.50 3.67
Follow-up on
17MCX012 17MCX003 Incl. Incl. Incl.
17.00 21.00 4.00 14.25
27.50 81.00 53.50 1.09
Follow-up on
17MCX013 17MCX003 Incl. Incl. Incl.
34.00 47.50 13.50 2.58
71.80 105.50 33.70 2.18
Incl. Incl. Incl.
oo | e
72.70 75.50 2.80 6.08
90.20 100.20 10.00 3.42
135.00 144.10 9.10 0.50
Follow-up on
17MCX015 17MCX003 160.00 169.00 9.00 1.34
208.50 211.50 3.00 2.90
Follow-up on
17MCX016 17MCX003 165.00 176.70 11.70 0.91
Follow-up on
17MCX017 17MCX003 144.50 146.00 1.50 1.25
Follow-up on 181.50 183.00 1.50 0.61
17MCX018 17MCX003- MacLellan
NE 184.50 186.00 1.50 0.54
148.50 185.00 36.50 | 3.85/3.33 cut
- Incl. Incl. Incl.
mvoxois | ol on
148.50 155.50 7.00 3.57
172.00 185.00 13.00 | 8.67/7.19 cut
Follow-up on No significant
17MCX020 17MCX003- MacLellan O SIgNITIC
intersections
NE
17MCX021 MacLellan NE Pit area 60.50 61.60 1.10 1.00
17MCX022 MacLellan NE Pit area No significant
intersections
17MCX023 MacLellan NE Pit area 141.50 142.70 1.20 2.93
17MCX024 MacLellan NE Pit area 238.00 246.00 8.00 1.60
81.00 82.50 1.50 2.65
17MCX025 MacLellan NE Pit area 121.50 123.00 1.50 0.72
201.33 202.52 1.19 2.90

Lynn Lake Gold Project NI-43-101
January 25, 2018

71




4

AusenCO Aramos GoLp INc.

10 DRILLING

10.1

10.1.1

Historical Drilling

MacLellan

Drilling on the property has been conducted in a number of campaigns by prior operators and
by the Company. A summary of these campaigns by year is provided in Table 10-1. A plan
map of the deposit showing all drilling through 2016 is provided in Figure 10-1.

Table 10-17 Summary of Historical Drill Programs

Hole

Years Series # of Holes Meters Type
Unknown 1000 7 2,390 Surface
Unknown 96 2 703 Surface
Unknown 99 16 4,102 Surface
1955-1982 A 180 34,302 Surface
1959 D59 6 1,439 Surface
1959 DOT59 2 524 Surface
1965-1984 AS 109 19,310 Surface
1969-1975 U 181 9,527 Underground
1980 D80 5 740 Surface
1980 D83 6 1,060 Surface
1980-1988 MU 189 16,648 Underground
1983-1986 MS 5 634 Surface
1984 TA 4 671 Surface
1984 TAS 605 Surface
1984-1985 AU 222 32,506 Underground
1985-1987 DOT 5 2,230 Surface
1987 AT 51 490 Surface
1987-1988 RBS 22 9,521 Surface
1987-1988 RBX 28 5,256 Surface
1988-1989 NU 142 4,198 Underground
1989 RU 78 5,073 Underground
1992 MACCP92 12 360 Surface
1994 DS94 5 421 Surface
2007-2011 MG 115 48,586 Surface
2015 MG 78 17,535 Surface
2016 MCD 17 3,161 Surface
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Plan View of DDH on the MacLellan Property
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Figure 10-1: Plan View of MacLellan Drill Holes and Historical Underground Workings

Source: Alamos (2017)
10.1.2 Gordon

Drilling on the Gordon Property has been conducted by HBED and MMR. Between 1985 and
1995, by Carlisle from 2012 to 2014, and by Alamos from 2015 to 2016. Table 10-2
summarizes the drilling at Gordon.

Table 10-2 1 Summary of Historic Drill Programs

Years Hole Series | # of Holes Meters Type
1985-1995 654 346 50,299 Surface
2012-2014 FL 44 12,134 Surface
2015 FL 84 12,891 Surface
2016 FCD 11 1,715 Surface
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Figure 10-2: Plan View of Gordon Drill Holes and Historical Open Pits
Source: Alamos (2017)

10.2 2015-2016 Drilling Campaigns

In 2015, the Company initiated drill programs at the Gordon and the MacLellan properties. The
drill program commenced in March 2015 and ran continuously through August 2015. An
additional four holes were drilled during October and November 2015. The Company executed
a condemnation drilling program at both sites from July 2016 to October 2016.

10.2.1 Objectives
10.2.1.1 2015 Drilling Program

The overall objectives of the 2015 drilling program were to:

i Provide verification of the historic drill data;

i To test targets outside of the pit designs from the Preliminary Economic Assessment
completed by Tetra Tech in 2013; and

i Provide additional drill data density to areas with historical Mineral Resources to
upgrade the classification for Mineral Resource estimation purposes.

10.2.1.2 2016 Drilling Program

The objectives of the 2016 drilling program were to:

1 Test IP anomalies from the condemnation geophysical IP grid completed in early 2016;
and
1 Sterilize areas for potential infrastructure development.

The 2015 and 2016 drilling programs were carried out using three diamond drill rigs from three
different diamond drill contractors: Element Drilling Ltd. from Gimli, MB; Dorado Drilling from
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10.2.2

Vernon, BC; and Black Hawk Drilling from Smithers, BC. All drills were diesel powered
hydraulic wireline coring machines. Drill core was recovered in 3 m NQ core tubes and was
placed in labelled wood core boxes with wood marking blocks to indicate the meterage of the
hole.

MacLellan Property Mineral Resource Drilling

The 2015 drilling program commenced in May of 2015 and concluded in July of 2015. A total of
78 core holes totalling 17,535 m were drilled. Drill holes were oriented at 333° or 153° azimuth,
depending on whether the collar location was to the north or the south of the mineralized zone
and were collared from -37° to -90° dip.

2015 MacLellan Property Diamond Drill Holes

Diamond Dirill Holes (Red)

Scale: 500m

Figure 10-3: 2015 MacLellan Property Diamond Drill Holes and Historical Underground Workings
Source: Alamos (2017)

10.2.3 Gordon Property Mineral Resource Drilling
The 2015 drilling program commenced in March 2015 and concluded in August 2015, and
totaled 12,891 m in 84 holes. Drill holes at the Gordon site were oriented at 350° or 170°
azimuth and ranged in dip from -35° to -90°. The majority of holes were drilled in the 350°
orientation due to the ore body dipping to the south. A total of 24 holes were collared on ice:
16 on the flooded existing open pits; and eight on the northwest corner of Farley Lake.
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Figure 10-4: 2015 Gordon Property Diamond Drill Holes and Historical Open Pits
Source: Alamos (2017)

10.2.4 MacLellan Property Condemnation Drilling
The 2016 condemnation drilling program commenced in August 2016 and concluded in
October 2016. A total of 3,161 m were drilled in 17 holes. Drill holes targeted geophysical IP

anomalies within the boundaries of proposed infrastructure sites and were oriented at 333° or
153° azimuth and collared between -45° and -55° dip.

2016 MacLellan Condemnation Drill Holes

Diamond Drill Holes (Red)

Scale: 500m
>

Under Ground
Workings (Green) A
=l N
T NE S

Figure 10-5: 2016 Condemnation Diamond Drill Holes at the MacLellan Property
Source: Alamos (2017)
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10.2.5 Gordon Property Condemnation Drilling

The 2016 condemnation drilling program commenced in July 2016 and concluded
in August 2016, and totaled 1,715 m in 11 holes. Drill holes targeted IP anomalies within the
boundaries of proposed infrastructure sites and were oriented at 350° azimuth and -55° dip.

2016 Gordon Condemnation Drill Holes
6308000 N

Existing
6307500 N " Mined Out
Open Pits
(Grey)
Diamond Drill Holes (Red)

6307000 N X

Scale: 500m A

411500 E I

411000 E
412000 E
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413000 E

Figure 10-6: 2016 Condemnation Diamond Drill Holes at the Gordon Property
Source: Alamos (2017)

10.3 Drill Logs

The core was delivered by the drill contractor directly to the secured Alamos core shack in

Lynn Lake twice per day. Core was then | ogged,
geologists. Geologists recorded geotechnical data, lithological data, alteration, structure, and
mineralization. Sulphide mineralization was recorded for individual percentages of pyrite,
pyrrhotite, chalcopyrite, arsenopyrite, sphalerite, and galena. Core is then split using a
diamond-blade saw with 1/2 of the core sent to the assay lab, and 1/2 of the core placed back

in the core box to be stored at the core storage area at the MacLellan Property.

104 Drill Collar and Down Hole Surveys

Drill hole collars were marked in the field using a handheld Global Positioning System (GPS)
and the drill was aligned using a Reflex APS tool. Drill hole collars were marked with a wooden
stake and an aluminum tag indicating the hole inside diameter, direction, and dip once the drill
has been moved off the drill site. Drill collars were surveyed by an independent surveying
contractor prior to finalization of the database for Mineral Resource estimation purposes.
Downhole surveying was conducted by project geologists using a Reflex Gyro downhole
survey tool at 10 m intervals.
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10.5 Core Size
All Mineral Resource drill holes undertaken by Carlisle and Alamos were drilled using NQ (47.6
mm) sized core tubes. PQ (85 mm) sized core was also utilized for metallurgical sampling.

10.6 Core Recovery
Drilling is carried out to meet industry standards with excellent core recovery at both properties.
Core recovery at the Gordon Property averaged 95% and 97% at the MacLellan Property.
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11 SAMPLE PREPARATION, ANALYSES, AND SECURITY

111

11.2

11.3

Sample Preparation, Analyses and Security

Since 2011, drill core samples for the MacLellan and Gordon properties have been submitted
to accredited commercial laboratories and assayed for gold using industry-standard fire assay
techniques. The Mineral Resource database also includes drill core samples for two earlier
periods of exploration. From 1945 to 1985, Sherritt and HBED drilled both properties and it is
assumed that samples were assayed for gold by fire assay with a gravimetric finish. Additional
drilling by Granduc and Black Hawk Mining in the 1990& also generated samples where it is
assumed fire assay was used for gold determinations. No details are available for sample
preparation and assaying of the historical drill core samples.

Al of s Gamples wdree dubmitted to TSL Laboratories (TSL) in Saskatoon,
Saskatchewan. TSL is an ISO 9001:2000 and ISO 17025 accredited laboratory.

Al l of sanpleawere dubmitted to ALS Global (ALS) for crushing and pulverization in
Thunder Bay, Ontario. The prepared sample pulps were sent to the ALS laboratory in
Vancouver, British Columbia for analysis.

Sample Lengths

During the exploration phase samples are generally taken on 1.5 m intervals in potentially
mineralized zones, with some samples less than 1.5 m to preserve lithologic intervals. For
orebody definition drilling, most sampling is on 1 m intervals broken around lithological
changes as required.

Sample Preparation

Information on the historical methods used for sample preparation and gold assaying are not
readily available. It is assumed that conventional crushing, pulverizing, and fire assaying
technigues were carried out for core samples.

The sample preparation and assay methods since 2011 are summarized in Table 11-1. Both
TSL and ALS crushed the entire sample to at last 90% passing 2 mm. Both laboratories
pulverized samples to 95% passing 106 um, although ALS used a 1000 g split and TSL used a
250 gram split.

No aspect of the sample preparation process was conducted by an employee, officer, director
or associate of the Company.
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115

Table 11-17 Summary of Preparation and Assay Methods

Procedure TSL Laboratories ALS Global
Crushing 95% passing 2 mm 90% passing 2 mm
Pulverizing 250 g to 95% passing 106 microns 1000 g to 95% passing 106 microns
Gold Assay 30 g fire assay with inductively 50 g fire assay with AAS finish and

coupled plasma (ICP) finish and
0.005 g/t Au detection limit.

0.01 g/t Au detection limit (method
AA-26)

Over Limit Gold
Assay

30 g fire assay with gravimetric finish
for over 10 g/t Au and 0.01 g/t
detection limit

Screened metallics for over 10 g/t Au

Screened Metallics

Screening at 106 microns and fire
assaying of fine and coarse fractions

Screening at 100 microns and fire
assaying of fine and coarse fractions

Multi-element

Silver only by AAS and 3:1 HCI +
HNO; digest

Aqua regia digest with 37 elements
(method ME-ICP41)

Analysis

Drill core samples used for Mineral Resource estimation have been assayed for gold by
standard fire assay methods. A 50 g aliquot was used at ALS and a 30 g aliquot was used at

TSL.

The fire assay method is described by ALS as:

AiA prepared

sampl e is

fused

wi th a

silica and other reagents as required, inquarted with 6 mg of gold-free silver and
then cupelled to yield a precious metal bead. The bead is digested in 0.5 mL dilute
nitric acid in the microwave oven. 0.5 mL concentrated hydrochloric acid is then
added and the bead is further digested in the microwave at a lower power setting.
The digested solution is cooled, diluted to a total volume of 10 mL with de-
mineralized water, and analyzed by atomic absorption spectroscopy against matrix-

mat ched

standards. o

Screened metallic assays are requested when initial gold results are greater than 10 g/t.

Security

mi xtur e

Core samples are transported by Gardewine Transport to ALS in Thunder Bay. Individual
sample intervals are placed into rice bags with a bar code tag generated by ALS, and 7-10
samples are placed into a plastic bag sealed with a zip tie. A chain of custody procedure was
strictly followed during transportation.

11.6 Quality Control and Quality Assurance

No information has been compiled that describes the quality control (QC) and quality
assurance (QA) procedures and results for the pre-2011 drilling programs. The main form of
QCI/QA in the past would have been periodic re-assaying of anomalous samples.
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Carlisle relied on the internal quality control procedures at TSL and did not submit QC
materials to the laboratory.

Since 2015, Alamos has maintained a QC program for surface drill core that includes:

i Insertion of blanks and RMs with each batch of submitted samples;
i Creation of preparation duplicates; and
i Submission of pulps to a secondary laboratory for check assays.

For the 2015 drilling, a total of 281 core duplicates were collected at MacLellan and 219 core
duplicates were collected at Gordon. The summary of the quarter core duplicates can be found
in Table 11-2 for MacLellan and Table 11-3 for Gordon.

Table 11-2 1 Summary of Core Duplicate Results MacLellan

% of Duplicates >10

Analyte Method Project de’:l(:clt?otriwnlli(rer?its tlmes“drﬁff,ctlon
within +/17 20%
Au AA26 MacLellan 281 86 19%
Ag ICP41 MacLellan 281 28 46%
As ICP41 MacLellan 281 98 58%
Fe ICP41 MacLellan 281 225 91%
S ICP41 MacLellan 281 281 99%

Table 11-31 Summary of Core Duplicate Results Gordon

) % of Duplicates >
Analyte Method Project N>10 times times detection limit

detection limit
within +/1 20%

Au AA26 Gordon 219 31 42%
Ag ICP41 Gordon 219 1 0%
As ICP41 Gordon 219 78 56%
Fe ICP41 Gordon 219 219 99%
S ICP41 Gordon 219 112 7%

The gold deportment is different in the MacLellan and Gordon deposits which is reflected in the
difference between the gold reproducibility in the core duplicates.

Core duplicates were not continued in 2016 as sufficient data had been collected to represent
the uncertainty associated with drill core sampling.

The reference materials inserted with samples are purchased from a third-party supplier,
OREAS. Quality control samples were inserted at a rate of approximately 4% which is
consistent with industry standards.
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The QC data was audited by Lynda Bloom of Analytical Solutions Ltd. (ASL). A summary of the
2015 and 2016 audit results is provided below.

11.7 Accuracy as Determined by Blanks and Reference Materials

11.7.1 Blanks
Barrencoar se materi al (fa blanko) is submitted
determine if there has been contamination or sample cross-contamination in preparation.
Elevated values for blanks may also indicate sources of contamination in the fire assay
procedure (contaminated reagents or crucibles) or sample solution carry-over.
A total of 1,084 blanks were inserted with samples. Two different coarse blank samples were
inserted during the 2015-2016 drilling programs, LLK-BLKOO1 and LLK-BLKO002. LLK-BLK-001
is OREAS 26a, a basalt blank chip certified for Au less than 1 ppb. LLK-BLK0O02 is described
as a granite crushed to 10 mm, and certified for Au less than 5 ppb.
Blanks are determined to have failed when they assay more than ten times the detection limit
of the analyte in question; for Au, any value over 100 ppb.
Using the defined failure criteria for Au, there was one QC failure for LLK-BLKOO1 and seven
QC failures for LLK-BLKO0O02. Six of eight cases have been identified as database errors where
the sample that was analysed is a certified reference material and not a blank material. The
two other cases may be either sample switches or a result of contamination from a previous
sample.
There is a very low failure rate for blanks and no evidence of systematic gold contamination
based on the blanks that were inserted with the samples.

11.7.2 Reference Materials
Reference Materials (RM) are submitted with samples for assay to identify:
1 If there were assay problems with specific sample batches; and
i Possible long-term biases in the overall dataset.
The definition of a quality control failure is when:
i Assays for a RM are outside tthree standard deviations or 10%; and
1 Assays for two consecutive RMs are outside + two standard deviations.
The LLGP purchased OREAS certified reference material. OREAS RMs are well homogenized,
assayed at a minimum of 15 recognized mineral testing laboratories, and are certified in
accordance with International Standards Organization (ISO) recommendations. The certified
reference materials (CRMs) are provided as pulps packaged individually for easy insertion into
the sample stream. The materials selected represent a variety of sulphide bearing gold ores.
Five different certified reference materials were analyzed approximately 1,089 times in regular
sequence with the samples. There are 108 cases where the results for gold were classified as
a QC failure or as an Outlier.
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Fifty-two cases identified as Outliers are cases where the RM was mis-identified in the
database, and are not a reflection of laboratory performance. Outliers are excluded to assess
the overall laboratory performance for accuracy.

Of the remaining 56 cases, there are 13 cases where two consecutive RMs are both outside £2
standard deviations, there are 25 cases where the gold result is outside +3 standard deviations
and there are five cases where they are both.

The remaining 13 cases are Outliers, with percent of expected greater than 10%. It is
recommended that Outliers or QC failures outside 10% be followed up by requesting that the
laboratory repeat analyses for five cases before and after the QC failure.

Charts showing the performance for the three most commonly used RMs are provided in
Figure 11-1, Figure 11-2 and Figure 11-3.

Table 11-417 Summary of Reference Material Performance

N Excluded | Excluded S e o nscepted

Accepted Std.Dev. Average Std. Dev. pte

OREAS 251 | 61 - 5 0.504 0.015 0.512 0.016 102%
OREAS 208 | 34 1 - 9.250 0.440 9.452 0.380 102%
OREAS 206 | 354 19 11 2.200 0.080 2.207 0.046 100%
OREAS 201 | 306 20 19 0.514 0.017 0.518 0.015 101%
OREAS 19a | 236 8 15 5.490 0.100 5.516 0.103 100%
Total 991 Weighted Average 101%

Note:

1. These calculations and all subsequent calculations and figures exclude mislabels and Outliers
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Figure 11-1: Performance Chart for RM OREAS19a
Source: Alamos (2017)
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Figure 11-2: Performance Chart for OREAS201

Source: Alamos (2017)
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Figure 11-3: Performance Chart for OREAS206
Source: Alamos (2017)

Laboratory performance, based on reference material results, is acceptable and analytical data
are considered useable for Mineral Resource estimation.

Laboratory Pulp Duplicates
Laboratories routinely assay a second aliquot of the sample pulp for their internal quality

control monitoring. The assays for pulp duplicates provide an estimate of the reproducibility
related to the uncertainties inherent in the analytical method and the homogeneity of the pulps.
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The precision or relative percent difference calculated for the pulp duplicates indicates whether
pulverizing specifications should be changed and/or whether alternative methods, such as
screened metallics for gold, should be considered.

The original and duplicate assays for MacLellan are plotted in Figure 11-4. There were a total
of 790 laboratory duplicate gold assays in the database. No lab duplicate analyses were
provided for the Gordon Property.

Alamos Lynn Lake - MacLellan
Laboratory Duplicates
Gold (ppm) (N = 790)
10

Duplicate Gold (ppm)
o

0.01 A

0.001 T T T
0.001 0.01 01 d 10

Original Gold (ppm)

Figure 11-4: Laboratory Pulp Duplicates for Gold at MacLellan
Source: Alamos (2017)

The calculated precision for Au values greater than ten times detection limit (0.1 g/t Au) is 56%.
It is suspected that the precision for pulps is relatively poor due to the presence of free gold.

Visible gold is occasionally observed in drill core logging which could explain the assay
variability associated with pulp duplicates.

Screened Metallics Assays

Screen metallics analyses were conducted on 209 samples by ALS on 2015 samples. The gold
assay protocol Au-SCR24 employs AAS analyses of two 50 g splits of the fine (<100 micron)
fraction and a gravimetric analysis of the entire coarse (>100 micron) fraction.

From previous metallurgical testing, it was determined that gold grains at MacLellan average in
size between 20-30 microns and are up to 150 microns. Gravity concentration recovers up to
42% of the gold. At Gordon, 95% of the gold grains are less than 10 microns and gravity
concentration results in low gold recovery.

The percentage of gold in the coarse fraction of the screen metallics was calculated and
plotted against the total grade (Figure 11-5). The plot shows that 70% of the fire assay screen
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metallics have greater than 10% of the gold reporting to the coarse fraction +150 mesh (~100
pum).

High grade samples (Au>10ppm) will be difficult to subsample due to the high proportion of
gold in the coarse fraction and screened metallics was recommended by ASL.

Alamos Gold Screen Metallics
(N =209)
90 -

80 -
¢ Gordon

+ Maclellan
70 -

60 -

50 4

40 4

30

Percentage Reporting to Coarse Fraction (%)

20 4

10 1

0.01 0.1 1000

Gold by Screen Metallics (ppm)

Figure 11-5: Percentage of Gold Reporting to Coarse Fraction
Source: Alamos (2017)

Check Assays at Secondary Laboratory

Check assays are used to augment the assessment of bias based on the RMs and in-house
control samples. The same pulp that was assayed originally is submitted to a different
laboratory for the same analytical procedures.

Check assays were completed by the company in 2016. A total of 495 sample pulps were
submitted to TSL, Saskatoon for check assays in Q4 2016. TSL is an 1ISO17025 accredited
laboratory.

TSL assayed the samples with fire assay 1 ICP finish for samples with less than 5 g/t and by
fire assay with gravimetric finish for Au greater than 10 g/t. Samples between 5 g/t and 10 g/t
were fire assayed with an AAS finish. For comparison, the primary lab, ALS, assayed all
samples by fire assay with an AAS finish (AA26). Sample with Au greater than 10 g/t were also
run through screen metallics.

The scatterplot in Figure 11-6 shows a reasonable correspondence between the ALS and TSL
Au assays.
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Figure 11-6: Scatterplot of Check Assays for Gold
Source: Alamos (2017)

For 58% of the samples, the ALS and TSL assays agree with £25%. This is an acceptable
range of repeatability given the deportment of gold (i.e. coarse gold particles). Previous studies
of the amount of gold reporting to the coarse fraction (based on screen metallics data) showed
that most samples have more than 10% of the gold reporting to the coarse fraction of the
screen metallics assays.

For assays that do not agree within £25% there are twice as many cases where ALS reports
higher than TSL (N=108), than where ALS reports less that TSL (N=47). It is not clear if this
represents a bias towards high Au values reported by ALS or is a symptom of poor
reproducibility of the pulps.

Conclusion

The Company maintains a rigorous assay quality control for the LLGP. Blanks and reference
materials are inserted with drill core samples on a routine basis. Results are reviewed when
received and non-conformities are discussed with the commercial laboratory. In addition,
sample pulps are routinely submitted for check assays to an accredited commercial laboratory.

There was no evidence of assay bias or systematic contamination identified based on the
quality control program.

The responsible QP is of the opinion that the Project maintains a QC program that meets or
exceeds industry standards. Sample preparation, security, and analytical procedures are all
industry-standard and produce analytical results for gold with accuracy and precision that is
suitable for Mineral Resource estimation.
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12 DATA VERIFICATION
The following italicized sections are excerpted from previous P&E Mining Consultants Inc.
(P&E) technical reports.
12.1 P&E Data Verifications i MacLellan
12.1.1 P&E 2006 Data Verification i MacLellan
The MacLellan Property was visited by Mr. Eugene Puritch, P. Eng. on June 19, 2006. A tour
of the existing infrastructure, i.e. shaft and hoist buildings, stockpiles, ramp portal, and drill
sites was undertaken subsequent to which ten assay verification samples were taken from
seven drill holes. Sample intervals were taken from a variety of low, medium and high-grade
mineralized material. The chosen intervals were then sampled by taking the remaining half-split
core. The samples were then documented, bagged, and sealed with packing tape and taken by
Mr. Puritch to the SGS Canada laboratory in Don Mills, Ontario for analysis.
At no time, prior to the time of sampling, were any employees or other associates of Carlisle
Goldfields advised as to the location or identification of any of the sample intervals to be
collected nor did they at any time have access to the sampled material A comparison table of
the verification sampling results is shown below. The P&E results for Au were satisfactory and
clearly demonstrate that the tenor of the mineralization is similar to what was originally
reported.
It i s t he aut hor 6s opinion t hat t he previous
procedures appear to be satisfactory. (Puritch & Ewert, 2006)
Table 12-11 MacLellan Check Assay Results from 2006 P&E Technical Report
Original P&E
Sample No. DDH No. From (ft) | To (ft) Assay Assay Dgrlljyi(ty
Au g/t Au g/t
B775347 MACCP92-6 24.0 27.0 0.61 0.51 3.03
B775348 MACCP92-6 31.0 34.0 5.44 2.88 3.08
B775349 MACCP92-1 28.0 31.0 0.80 1.73 3.01
B775350 MACCP92-5 41.0 44.0 5.08 1.14 2.85
B774901 MACCP92-4 27.0 30.0 16.01 6.92 2.95
B774902 MACCP92-8 26.0 29.0 0.91 0.40 2.96
B774903 MACCP92-8 16.0 19.0 1.80 0.75 3.00
B774904 MACCP92-7 16.0 19.0 1.57 1.35 2.90
B774905 MACCP92-6 18.0 21.0 0.26 0.07 3.06
B774906 MACCP92-2 44.0 48.0 4.45 0.86 3.03
Reference: P&E (2006)
12.1.2 P&E 2008 Data Verification i MacLellan
The MacLellan Property was visited by Mr. Eugene Puritch, P.Eng., on June 19, 2006, June
09, 2007, and again on June 02, 2008. A tour of the existing infrastructure, i.e. shaft and hoist
buildings, stockpiles, ramp portal, and drill sites was undertaken. Eleven assay verification
samples were taken from seven drill holes during the 2007 site visit. Sample intervals were
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taken from a variety of low, medium and high-grade mineralized material. The chosen intervals
were then sampled by taking the remaining half-split core. The samples were documented,
bagged, and sealed with packing tape and taken by Mr. Puritch to SGS Mineral Services
laboratory in Don Mills, Ontario for analysis.

At no time, prior to the time of sampling, were any employees or other associates of Carlisle
Goldfields advised as to the location or identification of any of the sample intervals to be
collected nor did they at any time have access to the sampled material. A comparison table of
the verification sampling results is presented below. The P&E results for Au were satisfactory
and clearly demonstrate that the tenor of the mineralization is similar to what was originally
reported, with the original results at times higher than the P&E results, and the P&E results at
times higher than the Carlisle results. (Puritch, Ewert, & Karelse, 2008)

) A !
N\ /

Aug/t 15
10 A / —&— Carlisle value
—#—P&E value
5 .
0
b‘\\bﬁ\@ﬁbgygb;&g”g”g”g’b‘
F F VY PSS
PPN o S X N

Figure 12-1: MacLellan Check Assay Results from 2008 P&E Technical Report
Reference: (Puritch, Ewert, & Karelse, 2008)

12.2 P&E 2013 Data Verification i Gordon

The Farley Property was visited by Mr. David Burga, P. Geo., from May 5 to 7, 2013 at which
time he collected ten samples by quarter sawing the half core remaining in the core box from
the 2012 drill program.

Samples were selected through a range of grades from high to low. At no time were any
officers or employees of Carlisle advised as to the identification of samples to be select.

During the site visit, samples were tagged with uniqgue sample numbers and bagged. Mr. Burga
brought the samples backto P"RE6s of fi ce in Brampton, Ontari o, wh
AGAT Laboratories in Mississauga.

AGAT is accredited by the Standards Council of Canada and conforms to the requirements of
CAN-P-1579; Requirements for the Accreditation of Mineral Analysis Testing Laboratories. The
latest certificate for proficiency was issued in June 2012.
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Gold was analyzed using lead collection fire assay with ICP-OES finish. Graphs of gold values
for samples taken during the site visit versus the original sample values can be seen in Figure
12-2.

Considering the site visit samples were quarter core (for the new drilling) and therefore
weighed less than the original half core, (i.e. difference in sample volume) and considering the
fact that core duplicates can6t be expected
variability, the comparison between the original results and the P&E results demonstrates that
the tenor for the two metals are similar (Puritch, Burga, & Wu, 2013).
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Au (g/t)
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e P&E Au ght
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Figure 12-2: Gordon Check Assay Results for Gold from 2013 P&E Technical Report
Reference: (Puritch, Burga, & Wu, 2013)

12.3 Alamos 2016 Database Verification

Alamos geologic staff conducted a comparison between the Mineral Resource drill hole
database and the original assay certificates from the Sherritt site laboratory for pre-2007 drill
holes for MacLellan, and the 654 series of drill holes that were drilled by MMR during the
period of February 1985 to April 1995.

12.3.1 MacLellan
The objective of the validation was to verify the gold assay results for at least 10% of the
historic drilling at the MacLellan Property. The historic Mineral Resource drilling consists of

several different generations of surface and underground drilling that took place prior to 2007.

The total number of samples validated was 6,767 samples out of a total number of 59,139
samples for the historic drilling on the MacLellan Property for a total of 11.44% of the samples.
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In total 6,719 of the 6,767 samples were validated (99.29%) with 48 errors identified. There
were also several holes that had data entry or conversion factor issues for the entire hole. A
total of 25 holes were identified with errors. These errors were corrected in the current drill hole
assay database.

Table 12-21 Drill Hole Errors Identified i MacLellan Historic Assays

Grade Range Total Au Errors Au Higher Than Au Lower Than

(Au) Data Base Data Base
0-0.49 g/t 9 3 6
0.5-0.99 g/t 3 1 2
1.0-2.49 gt 14 8 6
2.49-4.99 g/t 8 6 2
5.0-9.99 g/t 5 3 2
10+ git 9 2 7
Total 48 23 25

From the 99.29% validation rate, it can be concluded that there is a high degree of confidence
that the gold results in the Alamos database accurately reflect the original gold assay
certificates for the historic drilling at the MacLellan Property, and that these data are suitable
for use in Mineral Resource estimation.

12.3.2 Gordon

The objective of the validation was to verify the gold assay results for 10% of the historic
drilling at Gordon. The historic Mineral Resource drilling consists of the 654 series of diamond
drill holes that were drilled by MMR between February 1985 and April 1995.

The total number of samples validated was 3,875 samples out of a total number of 38,750
(10% total) for the 654 series boreholes. The samples validated represent 5,176 m of sample
out of a total of 50,300 m of drilling (10.29% total).

In total, 3,872 of the 3,875 samples were validated (99.9%) with only three errors identified.
These errors were corrected in the current drill hole assay database.

From the 99.9% validation rate, it can be concluded that there is a high degree of confidence
that the results in the current Alamos database accurately reflect the original assay certificates
for the 654 series of diamond drill holes drilled by MMR, and that these data are suitable for
use in Mineral Resource estimation.
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13 MINERAL PROCESSING AND METALLURGICAL TES TING

131

13.1.1

Test Work Program
Historical Operation and Test Work

The MacLellan deposit was mined in the 1980s by SherrGold, a subsidiary of Sherritt. The
Gordon deposit was mined in the 1990& by Black Hawk Mining.

The ore was processed in the Sherritt Lynn Lake Cu-Ni concentrator which was adapted for
gold processing. A simple whole ore leach process was used. Historic operations reports and
limited metallurgical testing reports were reviewed.

Approximately 1.0 Mt of MacLellan ore grading 5.3 g/t Au and 17 g/t Ag was processed, with
average recoveries of 86% and 47% for gold and silver, respectively (SherrGold, 1986 to
1989). Approximately 1.7 Mt of Gordon ore was processed grading 4.2 g/t Au with an
average recovery of 92% gold (Black Hawk Mining, 1996 to 1998).

MacLellan metallurgical reports (Lakefield, 1982) (Sherritt, 1985) (Sherritt, 1987) (Sherritt,
1987) (Sherritt, 1988) suggested the gold was closely associated with the sulphides and that
some of the gold was either encapsulated or in solid solution with the pyrite, pyrrhotite and
arsenopyrite. There was a notable negative relationship between arsenic head grade and gold
recovery. The laboratory data also suggested that the ore may have been grind sensitive. Pre-
production testing suggested that a recovery of 89% for gold should have been expected.

There were reports (Witteck, 1987) (Carre, 2014) that suggested that a high sulphide
(pyrrhotite) zone of Gordon ore processed one summer caused extreme cyanide consumption
which | eft the ore Acyanide starvedo and F
aeration, and thus the likely oxidation of pyrrhotite during leaching was the cause of the
problem.

Carlisle conducted two metallurgical test programs at SGS Vancouver in 2011 (SGS-Van,
2011) and 2012 (SGS-Van, 2013) on samples from the MacLellan deposit.

The first program was conducted in 2011 on 43 core samples composited together to represent
the deposit and assayed 2.0 g/t Au, 3.6g/t Ag, 2.1% S and 0.02% As. Mineralogical
examination found that pyrrhotite was the predominant sulphide and that amphibole was the
predominant mineral phase. Grindability tests characterized the sample as medium hard.
Cyanidation tests recovered up to 96% of the Au and 52% of the Ag.

The second test program was conducted in 2012. Four samples were prepared: Composite
(overall), Nisku, Main and West. Nisku was from the east end of the deposit, and Main from the
central portion. The head assays ranged from 1.7 g/t to 4.7 g/t Au, 5.4 g/t to 27.5 g/t Ag and
0.17% to 0.75% As. The three variability samples had a similar response with gravity gold
recovery from 40% to 47% and total gold recovery of 86% to 91%. Silver recovery varied from
37% to 67%.

The program also included cyanide destruction (CND) testing using the SO,/air/Cu®* process.
The feed liqguor had ~ 400 mg/L CNwap and ~ 1400 mg/L CN+. The liquor was heavily fouled
with Fe and SCN with minor levels of Cu and Zn. The CND testing was able to reduce CNwap
to < 10 mg/L, but CNt remained high.

esul ted
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13.1.2

13.2

13.2.1

CIP modelling was conducted. The modelling showed the circuit should achieve a gold loading
on carbon of approximately 2000 g/t and require a carbon transfer rate of 7 t/d for 5,000 t/d mill
throughput. Solution gold losses were nominally 0.01 mg/L Au.

Limited environmental testing was conducted. The acid base accounting (ABA) test found that
the Composite sample had 1.8 times more neutralizing potential than sulphide sulphur in the
ore; hence, this would be considered unlikely to produce acid.

Test Work for the Feasibility Study, from 2015

Alamos has conducted four phases of testing at SGS Lakefield since 2015 (SGS-LR, 2015)
(SGS-LR, 2016) (SGS-LR, 2016) (SGS-LR, 2017).

The initial phase finalized flow sheet selection, optimized the main process parameters,
determined comminution data and assessed metallurgical variability.

The second phase conducted on PQ core obtained comminution data and also included
metallurgical tests on the samples.

The third phase addressed the process behaviour with internal dilution and tested additional
samples from the far eastern end of the MacLellan deposit. Samples were treated similar to the
variability samples. The program also repeated some large-scale cyanidation tests from the
initial phase for environmental testing. These tests used an extended pre-aeration time which
reduced total cyanide consumption. The sample was subjected to CND testing to lower CN(y)
limits before undergoing environmental testing. Other gaps in the testing such as Hg levels
through the process and final CIP modelling were addressed. Samples were also sent to Base
Met Labs in Kamloops, British Columbia, to conduct oxygen uptake tests to determine pre-
aeration time and oxygen addition rates for design.

The final phase of work assessed the response of samples from the initial three years of
production. Samples in this phase of work were also sent to Jenike & Johanson for material
flow properties testing.

Sample Selection
Guidelines for Sample Selection

Gold deportment and association in minerals and their impact on metallurgical performance
were identified from a number of sources: historical operating records, technical and
production reports, communications with former operations personnel, communications with
geological personnel from previous owners and developers of the properties (Ounpuu, 2016).

The following were identified as key elements in selecting samples for characterisation and
variability testing from each of the two deposits:

1 At MacLellan:
0 Au versus As relationship and occurrence in arsenopyrite;

0 Au versus S (almost all as sulphide sulphur) relationship and occurrence in pyrite;
and

o Mineralogy and diagnostic leach testing which indicated sub-micron gold and/or solid
solution gold in the sulphide minerals.
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13.2.2

T At Gordon:

0 Mineralogy examination indicated sub-micron gold locked in silicates was the main
source of un-recoverable gold from cyanide leaching.

1 At MacLellan and Gordon:

o High and variable presence of pyrrhotite which caused high to very high cyanide
consumption and impacted leach performance (previous operations did not include or
practice pre-aeration); and

o Presence of high graphite in some areas which posed a potential risk to gold recovery
due to preg-robbing (tested and threat subsequently discounted as this proved inert
to cyanide leaching).

At Gordon, Carlisle geologists reported that the silica veining, dictated by weakness in the rock,
allowed mineralized fluids to fill these fractured areas.

Specifically, no characteristic metallurgical response or performance was attributed to, or
associated with, a geological feature or ore domain/type (e.g., lithology, alteration, and
weathering). It was concluded that mineralisation in the two deposits was attributed to a
pervasive silica/sulphide vein system and controlled by structural events at these deposits
(Hastie, 2014).

As part of this review, recovery characteristics within domains or trends by domains proved
inconclusive. No practical correlation or relationship of recovery with ore types, domains or
zones was identified (Ounpuu, 2016).

The sample selection basis by ore grade and by spatial variability is considered appropriate for
these deposits (Ausenco, 2016).

Drill Holes

Samples were taken from diamond drill core; no sample preparation or assay rejects were
used.

1 MacLellan:
o Six diamond drill holes from Carlisle program (since 2008);

o Along full strike length, at approximately 200 m intervals and spatially taken to
represent roughly equivalent parts of the Mineral Resource;

o Constraints were that some holes were near the wall of the proposed pit and in some
cases contained mineralisation from below the pit wall; and

o Mostly as Y2 core, full core when available, minor amount ¥ core used.
1 Gordon:
Six diamond drill holes from Carlisle program, in approximate grid pattern;
From both Gordon pits: Wendy and East;
All as ¥ core;

Most holes in iron formation and two holes partially through intrusive rocks; and

O O O o o

One hole (tothe northwest) cont ai ne.d Agraphiteod

Drill hole distribution and sample selection guidelines for the deposits were considered
appropriate.
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13.2.3 Sample Preparation Protocols T Intervals

The 2014/2015 SGS laboratory test program was comprehensive in terms of samples selected

and the extent of comminution and metallurgical testing. The interval selection basis for this

program is summarized in Table 13-1.

Table 13-1 7 Preparation and Interval Selection Summary for 2014/15 Test Program

Description MacLellan Gordon
Mineral Resources (PEA, 2014) | Mine Plan (Mt) 18.6 8.4
Gold Grade (g/t) 1.81 3.06
Silver Grade (g/t) 3.04 -
Drill holes DDH (number of) 6 6
Ore Grade (OG) Total Length (m) 347 218
Number of Intervals 20 16
Gold Grade (g/t) 1.90 3.43
Silver Grade (g/t) 5.0 0.7
Low Grade (LG) Total Length (m) 140 67
Number of Intervals 11 5
Gold Grade (g/t) 0.45 0.53
Silver Grade (g/t) 2.4 0.2
Benchmarks ROM (Mt/DDH) 3.1 1.4
Reserve (oz/interval) 35,000 39,000

The interval selection protocols were reviewed:

i About two-thirds of intervals selected were 15-30 m continuous; the remainder were 5-
10 m continuous. This is considered suitable assuming a bench height of 10 m will be
used in the mine plan;

i In MacLellan, most of the intervals came from drill core depth 100 to 450 m. Intervals
from 25-100 m depth were less than 20% of the total used. This section is not as well-
represented, particularly as ore from less than 100 m provides most of the ore to the
plant in the initial two years of operation; and

bl In Gordon, most of the intervals came from drill core depth 90 to 200 m. Intervals from
20-100 m depth were about 25% of the total used. This section is not as well-
represented, particularly as ore from less than 90 m provides most of the ore to the
plant in the initial two years of operation.

Although the sample distribution across the Mineral Resource is suitable for metallurgical

investigations, ore from the surface to about 100 m is slightly under-represented.

13.24 Compositing

Sample compositing protocols were reviewed:

i Grades were consistent with the Mineral Reserve average;
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i Total interval meters from MacLellan (487 m) and Gordon (285 m) were considered
reasonable for the size of the deposits and nature of the mineralisation;

1 Each drill hole represents 3.1 Mt of mined ore from MacLellan and 1.4 Mt from Gordon.
This tonnage per hole is reasonable for the range of annual mining rates of ore from
these deposits: 0.9-2.6 Mt/ly for MacLellan and 1.0-1.6 Mt/y for Gordon which are
blended to 2.6 Mt/y feed to the plant; and

i Each interval selected represents 35 000 oz for MacLellan and 39,000 oz for Gordon.
These are considered reasonable based on average annual production of about
140,000 oz Auly.

Sample compositing protocols were considered acceptable.

13.2.5 Classifications

Two grade-based classifications of samples were prepared from the intervals selected: master
composites and variability composites for each of the deposits and a Global Master Composite.
The number of representative samples in each of these classifications is shown in Table 13-2.

Table 13-2 7 Number and Types of Samples for Metallurgical Program

Composite Classification MacLellan | Gordon | GLOBAL ‘ Total
Master Ore Grade (OG) 1 1 1 3
Low Grade (LG) 1 1 0 2
Total 2 2 1 5
Variability Ore Grade (OG) 16 13 0 29
Low Grade (LG) 8 4 0 12
Total 24 17 0 41
Mine Mt/sample 0.8 0.5 - 0.7
Benchmark (for variability samples)
oz/sample 45,000 49,000 - 47,000

The average head grades for each of these classifications are shown in Table 13-3. The ore
grade master and variability composites compare well with the reserve average grades.

Table 13-31 Grades of Samples for Metallurgical Program

Composite Classification MacLellan Grades Gordon Grades

Au git Ag git S| E Au git Ag git S| E

Master Ore Grade (OG) 1.72 5.4 1.53 2.32 0.5 1.93
Low Grade (LG) 0.36 1.6 1.16 0.47 0.4 0.64
Variability Ore Grade (OG) 1.72 6.5 1.45 2.91 <0.8 2.15
Low Grade (LG) 0.34 1.3 1.11 0.5 <0.5 0.78
Reserves Life of Mine 1.63 4.4 - 2.42 - -
Lynn Lake Gold Project NI-43-101 9%
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13.2.6

13.2.7

13.2.8

13.2.9

Composite Types i Master Composites

Master composites were prepared using an equivalent weight per unit length based on the
overall length of the intervals selected for the sub-composites. These were used in the main
metallurgical test program for flow sheet development, process optimisation, process criteria
selection and design parameter identification for the comminution and metallurgical unit
processes, cyanide detoxification, environmental, tailings geotechnical, slurry rheology and
settling.

Four master composites by grade and one Mineral Resource-average Global Master
Composite were considered reasonable for this deposit since there has been no evidence of
dominant ore type or lithology-driven characteristic metallurgical responses. Grades are
consistent with those of the Mineral Reserve grade.

Variability Composites

Variability samples were prepared from the intervals selected for the master composites into
two main classes: ore grade (OG) and low grade (LG). Forty-one samples were prepared: 24
from MacLellan and 17 from Gordon. The variability samples were considered suitable as
these represented 0.8 Mt and 0.5 Mt of mined ore, and 45,000 oz Au and 56,000 oz Au per
sample, respectively. The average grades of the variability samples were consistent with the
Mineral Reserve grades.

PQ Core Samples

Whole core PQ holes, four from MacLellan and two from Gordon, were used for comminution
testing. These drill holes intersected mineralisation closer to the surface, through the heart of
the deposits and along strike. Fifteen continuous intervals were prepared as composites for a
suite of metallurgical tests including JK Drop Weight testing to provide calibration for the SMC
testing.

Comminution competency and hardness characteristics were relatively consistent for the
master and variability composites in both ore grade and low grade classifications.

Additional Variability Composites

As part of the third phase of the Feasibility Study test work, various gaps from the previous
metallurgical programs were addressed. Samples of internal dilution between well-mineralized
intervals were selected for testing. The intervals came from some of the existing holes
previously selected for the initial phase of testing. Nine samples were selected from MacLellan
and Gordon deposits. The geological team suggested that a sample from the Nisku end of the
MacLellan deposit also be tested as this mineralization was considered different. DDH MG15-
38 was selected and six samples between 20 to 300 m depth in this hole were prepared. Test
work followed the same protocols for the variability samples.

The final phase of testing had four composites for each deposit, each which represented a
sample from the initial three years of production and pre-production. A continuous interval from
three holes was used for each yearly composite. The intervals were selected to cover spatial
considerations for each yearly composite. A total of 16 drill holes provided samples for this
phase of test work. Test work followed the same protocols for the variability samples.

Figure 13-1 and Figure 13-2 show the locations for the drill holes used in the test program for
the MacLellan and Gordon deposits.
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Figure 13-1: MacLellan Drill Hole Locations for Metallurgy Samples
Source: Alamos (2017)
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Figure 13-2: Gordon Drill Hole Locations for Metallurgy Samples
Source: Alamos (2017)

13.3 Mineralogy
13.3.1 Historic Mineralogy
Previous programs characterized the main gold deportment for the two deposits. At MacLellan,

the gold was found in three metallic phases: native gold (< 20% Au), electrum (~ 35% Au) and
kustellite (> 50% Au). Diagnostic leaching conducted at Sherritt in the 1980& identified a
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refractory component in the ore. Analysis of test data suggested that gold was intimately
associated with both arsenopyrite and pyrite, and possibly to some extent, in pyrrhotite
(Ounpuu, 2014). The gold was generally fine grained with > 90% of the observed grains finer
than 20 um (SGS-Van, 2013). At Gordon, the gold was almost exclusively as native gold. The
gold had an average patrticle size of 4 um with < 10% of the observed particles greater than
10 um (Witteck, 1987). These examinations focused on panned/upgraded gravity concentrates
with limited examination of the non-gravity gold.

13.3.2 Mineralogy on Metallurgical Products
Two mineralogical examinations were conducted in the latest metallurgical test program; both
supported the metallurgical test work. The first examination was conducted on flotation
concentrates from both deposits then, expanded to include gravity concentrates. Flotation
concentrates were examined since 93% of the gold was recovered to this product.
For MacLellan, 64% of the gold was as electrum and 36% as native gold. 87% of the gold was
liberated or exposed. The gold grains had a maximum grain size of 12 um (Mineralogical,
2015).
For Gordon, the gold was found almost exclusively as native gold. 98% of the gold was, almost
equally, either liberated or as attachments to iron oxides (magnetite). There was minimal
association with the sulphides. Almost all the gold was < 20 um in equivalent diameter.
An examination made on an upgraded gravity concentrate from a MacLellan 10 kg test charge
showed similar results. For Gordon, observations were similar.
Overall, the gold size distribution in the deposits was generally fine, with gold mostly < 20 pm.
Examination of the total gravity concentrate from the 10 kg test found coarse gold (> 100 pm)
in the deposits at a rate of 1 grain per 2 kg ore. These few coarser grains could account for
50% of the gravity gold recovered.

134 Head Assays
A total of 79 samples and five composites have been tested. All samples were submitted to
characterize the sample by a full suite of assays which included:
i Au by screen metallic;
i Ag, Cu, As, Sb, Hg by direct assay;
ﬂ Carbon (CTotaIa CGraphitic; COrganic: COZ! CO3)
i Sulphur speciation (Steta, Sulphide Sulfur (S=), SO4, Acid Insoluble SO,4, So)
i Pyrite and pyrrhotite assay; and
1 ICP scan for a further 28 elemental analysis.
Key assays for the composites tested are shown in Table 13-4 (SGS-LR, 2015).
Observations from the head assay results:
1 The samples tested had a range of gold assays from <0.1 g/t to > 25 g/t Au. Most of the

samples were in the 0.5 g/t Au 3 g/t Au range;

1 Ag:Au ratio in MacLellan is variable but generally approximately 4:1;
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Minimal Ag occurs in the Gordon deposit;

Pyrrhotite is the predominant sulphide mineral for both deposits, with lesser pyrite and
notable arsenopyrite in MacLellan;

Almost all of the sulphur occurs as sulphide sulphur;

Both deposits contain carbonate minerals, predominantly as calcite, but also as
ankerite. MacLellan generally has more CO3; than Gordon (~ 3% CO; versus 1% COy);

Low levels of graphite and organic carbon were assayed for the Gordon deposit but test
work did not show any signs of preg-robbing due to carbonaceous material. This
confirms the early observation by Witteck on the Gordon deposit;

Low levels of Cu, Zn and Ni in the deposits were assayed. These can contribute to the
cyanide consumption; and

Mercury levels are generally very low. A few samples from MacLellan had detectable
levels of Hg. Further analysis of Hg levels on carbon and in leach liquors showed very
low levels of cyanide-soluble mercury (SGS-LR, 2016). Correlation of elevated Hg with
elevated Zn in samples indicated that Hg is likely to be associated with sphalerite.

Table 13-4 7 Summary of Head Assays

MacLellan ~ MacLellan Gordon Gordon Global
Element Ore Grade Low Grade Ore Grade @ Low Grade Master
Master_ Master_ Maste( Maste( Compositel
Composite Composite Composite  Composite
Au (S.M.) g/t 1.57 0.23 2.48 0.5 2.34
Ag g/t 5.4 1.6 0.5 0.4 3
Cu % 0.016 0.017 0.01 0.005 0.014
Zn ght 1100 314 63 87 617
Pb ght 485 52 <20 5.3 257
Ni ght 417 515 <30 47 227
As % 0.16 0.013 <0.001 0.002 0.093
Sb % 0.002 - <0.002 - -
Hg gt <0.3 <0.3 <0.3 <0.3 <0.3
Ce % <0.01 <0.01 0.11 0.23 0.02
Core % 0.14 0.09 0.09 0.3 0.08
COs % 3.18 5.27 1.62 1.55 3.56
St % 1.53 1.24 1.94 0.66 1.7
S” % 1.53 1.16 1.93 0.64 1.61
Py (FeSy) % 0.71 0.6 1.65 0.7 1.38
(PFOemSB) % 2.97 2.4 2.73 0.75 2.46
Notes:

1.

Global Master Composite is from MCL-OG-MC ~ 58% and FL-OG-MC ~ 42%, by weight.
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13.5 Comminution

The objective of the comminution testing was to characterize the competency (coarser sizes)
and hardness/grindability (fine sizes) of ore types from both deposits.

The testing for all samples (79) comprised the Bond Ball Mill Work Index test (BWI), the JK
Drop Weight Test (DWT) and the Morrell SMC test. Samples from the PQ core series were
subjected to a broader suite of tests including the Abrasion Index (Al), full DWT, BWI and the
Bond Low Energy Impact Test (CWI). All tests were conducted by SGS, primarily at the
Lakefield location. Table 13-5 summarizes the results for the comminution tests for the various
phases of testing. Figure 13-3 and Figure 13-4 present the cumulative frequency plots of the
JK Axb and BWI data.

Table 13-517 Summary of Comminution Test Results by Phase of Testing

Sample Name ‘ Relative Density JK Parameters Work Indices (kWh/t) Al

DWT SMC CWI Axb' t'* SCSE CWI RWI

Count 5 68 6 71 71 71 6 15 71 15
MCL-OG Average - 2.96 - 28.2 0.25 12.7 - - 14.9 -
MCL-LG Average - 2.99 - 27.4 0.24 12.8 - - 13.0 -
Gordon-OG Average - 3.05 - 25.2 0.21 13.6 - - 151 -
Gordon-LG Average - 3.01 - 24.9 0.22 135 - - 15.9 -
MCL PQ Average 295 | 293 | 2.97 29.4 0.26 12.4 13.2 16.6 15.3 | 0.191
Gordon PQ Average 3.18 | 3.04 | 3.06 | 32.9 0.28 11.9 14.4 20.0 16.4 | 0.359
MCL Internal Dil Average - 2.90 - 30.0 0.27 12.2 - - 13.0 -
Gordon Internal Dil Average - 2.95 - 24.5 0.22 134 - - 16.4 -
Nisko (MCL) Average - 299 | - 29.6 0.26 124 | - - 135 | -
MCL Ave. Early Production | - 295 | - 28.3 0.25 125 | - - 138 | -
Gordon Ave. Early Production | - 3.08 | - 25.3 0.21 13.7 | - - 145 | -
Overall Average 3.04 3.00 | 3.00 28.0 0.25 12.9 13.6 18.6 14.8 | 0.292

Notes:

1. Axbandt, from DWT when available, otherwise from SMC

2.ty value from SMC test is an estimate
Test conditions and methodology were as follows:

1 JK test results were interpreted and reported by JK Tech (JK Tech, 2016) (JK Tech,
2016) (JK Tech, 2017);

I  SMC tests were conducted on the 19 mm to 22 mm size fraction as NQ core was used.
Minimal re-calibration of the SMC results was required once the JK DWT results were
available; and
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Bond tests were conducted at a closing size of 200 mesh (75 um) which typically results
in a Pgo of about 63 um. This screen size was selected because historical information for
both the MacLellan and Gordon deposit suggested a grind size Pg less than 75 um. As
the selected grind size following the test work was Pg, of 75 um, the BWI data is
considered suitable (slightly conservative) for design.
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Figure 13-3: Cumulative Frequency Plot of JK Axb Data
Source: JK Tech (2016)
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Figure 13-4: Cumulative Frequency Plot of BWI Data
Source: JK Tech (2016)
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13.6

13.6.1

13.6.2

The results show a good level of consistency by phase of testing. Observations from the
comminution testing are:

i The Gordon deposit has a lower average JK Axb parameter (more competent) and a
higher average BWI (harder) than the MacLellan deposit;

i The deposits are of average hardness from a BWI perspective, but have a high to very
high competency from an Axb perspective;

i The JK Axb data fell in a relatively tight distribution from 20 to 40. The BWI data had a
broad range from 10 to 20 which needs to be taken into consideration for plant design;

i There is little difference in the results between ore grade, low grade and dilution
samples from each deposit. These three classifications of ore have similar comminution
characteristics for the Axb parameter and the BWI; and

i The Gordon deposit has two lithologies: intrusive rocks from the south end of the pit
and iron formation throughout the rest of the pit. The intrusive rocks have a more
competent Axb (22) compared to iron formation (26) and a higher (harder) BWI (16.4)
compared to iron formation (15.1).

Gravity
Gravity Test Procedure

Most tests included gravity concentration as part of the process and flow sheet development.
The procedure used these steps: grind the ore to the target grind size; single pass through a
Knelson MD-3 laboratory concentrator; then upgrade to a lowi mass, gravity concentrate on a
Mozley C-800 Laboratory Mineral Separator. The mass recovery to the Mozley concentrate
was targeted for ~ 0.1% by weight. No GRG type tests were conducted. Tests ranged from
1 kg test charges to 100 kg bulk tests for downstream metallurgical test work.

All tests showed some level of gravity recovery. Flakes greater than 100 um were commonly
observed. Because of the i mpact of this finugget
standard test procedure to reduce the impact and influence of nuggets due to variable leach
performance with grain size, difficulty in reconciliation of assayed and calculated heads and the
risk that test results would be masked due to a disproportionate increase in residue assay from
nugget grains. In flotation testing, these coarser flake gold particles are unlikely to be
amenable to efficient flotation. The nugget impact in an operating plant is significantly reduced
due to the use of cyclones which essentially prevent any nuggets from passing to the leach
circuit.

Gravity Testing

Results from the gravity test work are summarized in Table 13-6.

o
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Table 13-6 i Summary of Gravity Gold Recovery Tests

Deposit Test Size, wt. RAeléonr(fr\;/i,t{/o
MacLellan Initial, Flowsheet Dev. ~1kg 35.2
Initial, OG Variability 1kg 32.3
Initial, LG Variability 1lkg 39.4
Gordon Initial, Flowsheet Dev. ~1 kg 24.1
Initial, OG Variability 1kg 37.3
Initial, LG Variability 1lkg 30.9
MacLellan OG Bulk 100 kg 52.7
OG Bulk, repeat 80 kg 51.4
LG Bulk 100 kg 49.9
Gordon OG Bulk 100 kg 48.5
OG Bulk, repeat 80 kg 53.0
LG Bulk 60 kg 35.5
Global OG Bulk 90 kg 49.9
MacLellan PQ 10 kg 47.4
Gordon PQ 10 kg 36.0
MacLellan Internal Dilution 2x10kg 44.5
Gordon Internal Dilution 2x10kg 27.6
MacLellan Nisku 10 kg 67.7
MacLellan Overall Test Average 46.7
Gordon Overall Test Average 36.6
Overall Overall Test Average 424
Observations from the gravity testing were:
1 The average gravity gold recovery from the test work was 42%. This was not weighted

by number of tests, test mass, head grade;

MacLellan had a higher gravity recovery of 47% compared to Gordon at 37%; and

The LG and Internal Dilution samples show a comparable level of gravity recoverable

gold.

13.6.3 Mineralogy

A mineralogical examination conducted on a gravity concentrate (Mineralogical, 2015) from
both deposits showed that most of the gold by occurrence was as relatively fine native gold or
electrum particles (typically less than 50 um). Even one or two larger gold grains account for a
significant amount of the gold present in a gravity concentrate. A statistics assessment
indicates that there may only be one larger grain of gold mineral in every 2 kg of ore.
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13.7 Flotation

Limited flotation testing was conducted. The primary purpose of the testing was to assess if a
grind, float, regrind and leach of the float concentrate and leach of the flotation tailings could
achieve higher gold recovery than for whole ore cyanidation.

The results for these tests, compared with a (gravity + cyanidation) test, are given in Table 13-
7.

Table 13-71 Comparison of Flotation + Cyanidation with Gravity + Cyanidation

Feed Size Gravity Flotation CN Overall
Recovery, Recovery, Recovery, Recovery,
Test # Micron %

ore 2 59 66.9 78.9 93

MO e | cone 7 26 93.1 91.9 856 | o1
Tail 8 59 6.9 78.8 5.4

ore 5 55 24.1 95.2 96.4

FL-OG-MC | -4 | Conc 9 16 91.7 98.2 90 97.1
Tail 10 55 8.3 85 7.1

The results show little difference in overall recovery. The MacLellan sample shows 2% lower
overall Au recovery while the Gordon sample had less than 1% increase in overall recovery
when flotation was used. Since the flotation flow sheet showed minimal benefit in overall
recovery, it was discontinued from further testing.

13.8 Leaching
13.8.1 Process Options with Leaching

The initial cyanidation test determined optimum process conditions and the standard flow sheet
for the two deposits. The ore grade Master Composite for both deposits was the feed for these
tests. The baseline conditions were:

Grind Pgy ~ 60 um;

16 hour pre-aeration;

45% solids by weight;

pH 10.5 with lime;

= =4 -4 - -

1 g/L of NaCN maintained; and

T 72 hour leach time with timed subsamples.

The grind size was adapted from the historical operations (80% to 85% passing 200 mesh).
Pre-aeration was added to mitigate high cyanide consumption. The extended time, which
allowed overnight pre-aeration prior to adding cyanide, was considered more than adequate.
The other test conditions were considered consistent with industry standards for successful
leaching.
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The initial tests compared the following processes:

f
f
f
f

Whole ore leaching;
Gravity and CIL;
Gravity and leaching; and

Flotation, regrind of the concentrate, leaching of both concentrate and tailings.

The results from these tests are summarized in Table 13-8.

Table 13-8 1 Summary of Initial Flowsheet Selection Test Work

Recovery, %

Ore Zone Sample Test No& Flowsheet Gravity Flotation Overall
CN-1 Whole Ore Leach é é é é 89.9 | 66.0
G-1/CN-3 Gravity + CIL Leach 66.9 | 16.7 e é 93.2 | 70.6
MacLell MCL-OG-
an MC G-1/CN-2 Gravity + Leach 66.9 | 16.7 e é 93.0 | 65.8
F-3/CN- Flotation + Leach
7&8 (Reground Conc and Tail) é é 93.1 | 88.8 | 91.0 | 48.9
CN-4 Whole Ore Leach é é é 97.4 | 43.1
G-2/CN-6 Gravity + CIL Leach 24.1 | 453 e é 96.3 | 79.7
Gordon | FL-OG-MC | 5/ cN5 Gravity + Leach 241 | 453 | & 6 | 964|661
F-4 / CN- Flotation + Leach
9&10 (Reground Conc and Tail) é é 91.7 | 71.7 | 97.1 | 65.3

Observations from the test work were:

No significant difference was observed between any of these processes;

i Although the flotation-based flow sheet is the most complex, it shows no significant
increase in recovery compared to the other processes;
CIL offers no benefit in recovery compared to whole ore leaching;
Gravity shows little if any significant benefit even though the gravity recovery in
separate program has been high at nominally 40% and represents 67% recovery in this
test; and

1 Both deposits show a similar response to different flow sheets. The MacLellan sample
achieve an average of about 92% Au and 65% Ag recovery, whilst the Gordon sample
achieved an average of 96% Au recovery.
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13.8.2 Leaching and Grind Size

The next series of tests evaluated the effect of grind size. The two samples were subjected to
different grinds to determine the effect on recovery and residue grade. The tests were a sub-
set of a larger gravity test so that all leaching tests had a similar feed grade. The initial leach
sequence tests were also included to assess consistency in response. The results are shown

in Figure 13-5.
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Figure 13-5: Effect of Grind on the Leach Residue Gold Assay
Source: Ounpuu (2015)

This shows that both deposits demonstrate leach effectiveness with grind size, and to varying
extents:

i The MacLellan (MCL) grind-leach residue response was relatively minor with a linear
slope of 0.0003 g/t Au for each one micron change in grind size; that is, corresponded
to 0.01 g/t Au increase for 30 um increase in grind size; and

i The Gordon (FL) sample has a more significant response to grind size. The linear slope
was 0.001 g/t Au for a one micron change in grind; that is, 0.01 g/t Au change for 6 pum
increase in grind size.
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Sodium cyanide (NaCN) consumption was also influenced by grind, as shown in Figure 13-6.
Finer grinds contributed to higher NaCN consumption.
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Figure 13-6: Effect of Grind on NaCN Consumption
Source: Ounpuu (2015)

13.8.3 Grind Size

To determine the optimum grind for these ores, a simple operating cost trade-off assessment
was conducted in which the incremental cost of grinding finer was compared to the revenue
gain from a lower residue assay (Ounpuu, 2015). The following assumptions were used:

BWI of 15 kWht;

Power cost of $0.025/kWh;
Grinding media cost of $0.05/kWh;
NaCN cost of $3.00/kg;

= =4 -4 -4 A -—a -2

Gold price = US $1,200/0z.

Trend for impact of grind on residue assay in Figure 13-5;

Trend for impact of grind on NaCN consumption in Figure 13-6; and

The results are shown in Figure 13-7 and are presented as the net change ($/t) from a base

grind of Pgg 150 pm.

Lynn Lake Gold Project NI-43-101
January 25, 2018

108



AusenCO Aramos Gorp INc.

4.00
- y =-7E05¢ - 0.0125x + 3.895
% 3.00 . R? = 0.9991
[
8 2.00 y =-0.0001% + 0.0201x + 0.215
= R2 = 0.9259
o
B 1.00 . oML
5 mFL
2 000
"j Comb
2

-1.00 1 y =-0.0002% + 0.0483x 2.7257

R2 = 0.9602
-2-00 T T T 1
0 50 100 150 200
Grind P80, micron

Figure 13-7: Net $/t Change From 150 Micron Grind
Source: Ounpuu (2015)

This shows that the Gordon ore will benefit from a fine grind, and possibly even finer than
50 um. The MacLellan ore shows little impact with grind size between 75 um and 150 um; finer
than 75 um shows a negative benefit. For the target grind selection, a calculated blend in the
expected weighted ratio of ores from the two pits was carried out to assess the best common
grind size for the two deposits.

The trend for the combined ore blend is shown in Figure 13-7. This indicated that the optimum
grind is about Pgy 70 um and that there is little net difference for a grind between 50 um and
75 um. Grinding coarser than this range would have a negative benefit. Figure 13-8 shows the
impact of power cost on the net gain from a 150 um grind for the blended ore sample.
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Figure 13-8: Effect of Power Cost on Optimum Grind
Source: Ounpuu (2015)
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The impact from higher unit power costs was relatively small for coarser sizes and indicated
that the gain from finer grinding the Gordon ore is the primary driver of the economics. At a
power cost of $0.10/kWh, optimum grind is about 100 um with generally little difference in net
increment between 75 pm and 125 um. At a power cost of $0.05/kWh, optimum grind is about
80 pum with little difference between 60 um and 100 pm. A grind size of 75 pum was selected for
the remainder of the test program.

13.8.4 Pre-Leach Treatment
The next series of tests assessed pre-aeration, addition of lead nitrate (PbNO3), use of oxygen
and effect of NaCN dose. These test results are summarized in Table 13-9.
Table 13-91 Summary of Cyanidation Tests Reviewing Pre-aeration and Additives
Gravity Aeﬁ')eri?i-on Grind NaCN  Overall Au Residue
kg/t Recovery % g/t Au
MacLellan
CN-1 16 1.0 59 0.37 89.9 0.20
CN-2 yes 16 1.0 59 0.38 93.0 0.17
CN-13 yes 16 0.5 87 0.23 91.6 0.16
CN-19 0 0.5 PbNO3 58 0.76 92.1 0.16
CN-20 0 0.5 no pre-aeration 58 1.15 90.2 0.19
CN-21 0 0.5 0,12-16 ppm 58 1.18 93.6 0.16
CN-25 yes 1 0.5 75 0.39 91.7 0.15
CN-26 yes 1 0.5, decay 75 0.29 92.4 0.15
Average 91.8
Gordon
CN-4 16 1.0 51 0.34 97.4 0.06
CN-5 yes 16 1.0 51 0.35 96.4 0.07
CN-18 yes 16 0.5 70 0.14 94.1 0.09
CN-22 0 0.5 PbNO3 54 1.32 97.4 0.07
CN-23 0 0.5 no pre-aern 54 1.23 96.2 0.09
CN-24 0 0.5 0, 12-16 ppm 54 1.05 96.5 0.09
CN-27 yes 1 0.5 75 0.27 95.8 0.10
CN-28 yes 1 0.5, decay 75 0.14 96.0 0.10
Average 96.2
Observations from these tests showed:
1 The tests achieved a similar level of gold extraction: on average MaclLellan was 92%
and Gordon was 96%;
1 The Gordon tests showed that the coarser grind tests had higher residues and lower
extractions, as expected; and
i Pre-aeration is beneficial. The two tests for each sample without any pre-aeration, but
using PbNO3 or oxygen during the leach, achieved a similar gold extraction as the tests
with pre-aeration, but at considerably higher NaCN consumption.
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The effect of pre-aeration on leach kinetics for ore from each deposit is shown in Figure 13-9.
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Figure 13-9: Gold Leach Kinetics, With and Without Pre-aeration

Source: SGS (2015)

The test with pre-aeration has the best kinetics with leaching completed within 24 hours while
other tests with no pre-aeration required close to 48 hours to complete the leaching. The use of
PbNO; or O, improved the kinetics over the base case (as-is) with no pre-aeration.

13.8.5

Oxygen Uptake

Oxygen uptake tests were conducted at Base Met Labs in Kamloops British Columbia (Base
Met Labs, 2016). The basic procedure was to sparge O, into the pulp to a target of 15 ppm
dissolved oxygen (DO) and periodically stop the sparging to measure the oxygen uptake by the
pulp. The testing was conducted on the Ore Grade (OG) Master Composites (MC) from both
MacLellan and Gordon, as well as a worst-case sample from each deposit (highest %S,
pyrrhotite rich) and a high-pyrite, low-pyrrhotite sample from Gordon (FL-OG-11). Table 13-10
summarizes the samples tested. Figure 13-10 presents the results from these tests.

Table 13-10 7 Characteristics of Samples Tested at BaseMet Labs

Po %
(FeSz) (Fe12S13)
FL-OG-MC 1.93 1.65 2.73 65
FL-Comp 15 2.9 0.55 7.89 123
FL-OG-11 2.55 4.68 0.39 56
MCL-OG-MC 1.53 0.71 2.97 64
MCL-0OG-5 2.65 0.64 5.95 74
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Figure 13-10: Oxygen Uptake Results from BaseMet Labs

Source: Base Met (2016)

The tests show the characteristic negative logarithmic decay in the oxygen uptake with time.
Initial uptake values were high at >1 mg/L/min. The uptake stabilized at about six hours and the
final 24 hour uptake was 0.14 mg/L/min.

13.8.6 Leaching of Variability Samples

All of the variability samples (79) were submitted for a standard batch test of gravity plus
cyanidation of the gravity tailings. The base conditions for these tests were:

75 um grind Pg;

Gravity concentrate upgraded to < 0.1% by weight;

One hour pre-aeration at 1 L/min air for 1 kg test charge;
0.5 g/L NaCN through an initial eight hours, then decay;
pH 10.5 with lime; and

= =4 4 4 A -2

48 hour leach time with timed samples, at 45% solids by weight.

The MacLellan ore grade variability composites gravity gold recovery averaged 32.4% and the
gold extractions ranged from 44.2% to 97.0%, with an average overall gold recovery of 89.4%
(16 composites). The average cyanide and lime consumptions were 0.32 kg/t NaCN and 0.48
kg/t calcium oxide (CaO), respectively. The MacLellan low grade variability composites gravity
gold recoveries averaged 39.4% and gold extractions ranged from 64.8% to 90.8% (eight
composites). Overall gold recovery averaged 86.0%. The average cyanide and lime
consumptions were similar to the OG composites, averaging 0.35 kg/t NaCN and 0.50 kg/t
CaO, respectively. Overall silver recoveries averaged 49.6% and 40.0% for the MCL-OG and
MCL-LG composites, respectively.
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The Gordon ore grade composites average gravity gold recovery was 37.3% and average gold
extraction was 88.6%. The overall gold recoveries ranged from 84.9% to 97.6%, averaging
92.7% (13 composites). The average cyanide and lime consumptions were 0.33 kg/t NaCN
and 0.70 kg/t CaO, respectively. The four Gordon low grade composites had an average
gravity gold recovery of 30.9%, an average gold extraction of 81.9%, and an average overall
gold recovery 88.0%. Average cyanide and lime consumptions were lower than the OG
composites, 0.13 kg/t NaCN and 0.54 kg/t CaO, respectively.

The FL-LG-01 sample was flagged as from the northwest area of the Gordon pit with a
lithology labelled as Graphitic Argillite and with an elevated graphite assay (0.72% C,). The
results were inferior for this sample and the residue higher than for the other Gordon-LG
samples. It is not clear if this sample shows any genuine preg-robbing issues.

The results from the PQ Core samples, the internal dilution samples, the Nisku samples and
the early production samples essentially confirmed the results from the initial variability results.
Some issues were encountered with the PQ core testing. These tests were 10 kg tests and the
pre-aeration was insufficient for some of the samples (low DO, high NaCN consumption, low
residual CNsee). These tests were repeated with longer pre-aeration time which improved the
results on two of the four samples. This problem was more prevalent for the Gordon samples.
Two tests from the Gordon early production years were repeated due to coarse grind. Normal
results were achieved at the correct grind size which further demonstrates that the Gordon
deposit is grind sensitive.

Figure 13-11 and Figure 13-12 present the gold recovery as a function of the head assay for
the MacLellan and Gordon samples. Both show a typical logarithmic trend of higher recoveries
from higher head grades, with the recovery flattening out at average to high head grades.
However, five samples for MacLellan and four samples for Gordon did not respond as well as
would be expected based on these recovery-head grade relationships.

MacLellan Au Gravity+CN Recovery by Head Grade
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Figure 13-11: Overall Gold Recovery versus Calculated Head Grade i MacLellan

Source: SGS (2015)
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Figure 13-12: Overall Gold Recovery versus Calculated Head Grade i Gordon
Source: SGS (2015)

Mineralogy

One high gold residue sample from each of the Gordon and MacLellan testing was submitted
for mineralogy to find out why the residue was higher than expected. The residue from the
Gordon deposit was observed to have small (2 um) native gold grains locked within larger
silicate particles (Mineralogical, 2015). This finding supports the previous observation that the
Gordon deposit is grind sensitive for gold recovery. The residue from the MacLellan deposit did
not find very much gold, yet the residue was about 1 g/t Au. The examination was extended to
laser ablation micro probe testing. This found that the arsenopyrite contained gold
(Mineralogical, 2015). The ablation profile was in-homogenous which suggests that the gold in
arsenopyrite is not as a solid solution but most likely as micro-encapsulation of gold grains in
arsenopyrite. There was little gold associated with the pyrite and pyrrhotite. Most of the gold
losses in this sample were due to the gold in the arsenopyrite.

A second sample from MacLellan was also submitted as a reference point. The sample had a
similar arsenic head grade to the poor responding sample, but with a low residue gold assay.
This sample was also found to have some gold associated with arsenopyrite, but at a much
lower level. This indicates that gold is associated with the arsenopyrite to a variable degree.

CIP Modelling

CIP modelling was conducted by SGS to assist with the design of the CIP circuit and to confirm
the plant will perform as expected. SGS has adopted the semi-empirical models developed by
Mintek in the 1980s (Nicol and Fleming, 1980, Feb 1984, Mar 1984). For CIP modeling in the
laboratory, the ore is first leached to completion, and the leached pulp is then treated in a batch
reactor with activated carbon to extract the gold cyanide. The rate of extraction is determined
by taking samples at timed intervals and analyzing them for gold. Values for the constants
k (kinetic constant) and K (equilibrium constant) are then determined by the use of best fit
parameters derived from a non-linear, least squares fit of the batch kinetic data.
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13.10

A total of 18 simulations were made. With normal CIP conditions, target-final solution assay
< 0.02 mg/L Au will be achieved with a six stage CIP circuit and carbon loading of 2000 g/t Au.

Final modelling was conducted in late 2016 when the plant throughput and base design was
known (SGS-LR, 2016). The results showed acceptable circuit performance under the
specified parameters. Final solution losses were 0.013 mg/L Au for the maximum Au and Ag
grades scenario. The carbon loaded to 3260 g/t Au with one strip per day and 5.7 tonnes of
carbon per day eluted. This required that 46% of the carbon per stage was advanced daily
from the specified 25 g/L carbon density in the CIP tanks.

Cyanide Detoxification

CND design test work was conducted on Global Master Composite leached pulp (CN-77). The
objective of the test work was to obtain optimized CND circuit conditions and produce treated
pulp containing <10 mg/L residual weak acid dissociable cyanide (CNwap) using the
SO,/air/Cu® detoxification process. The barren leach solution from test CN-77 was assayed
prior to CND test work and the analysis is presented in Table 13-11 (SGS-LR, 2015).

Table 13-117 CND Design Feed Analysis, Global Master Composite CN-77

Analysis, mg/L

1 CNr CNwap
Au Ag Cu Fe CNT CNWAD CNF CNo CNS (CalC.)2 (calc.)3

<0.01 | <0.08 12 36 161 61 30 7 250 162 42

Notes:
1. CNg (Calculated from CN final titration)
2. CNr = CNyap + Fe(2.8)
3. CNwapo =CNg=Cu

The Lynn Lake pulp responded well to the treatment using the SO,/air/Cu®* process. A series
of batch tests were conducted to optimize the retention time, SO, addition rate, along with the
hydrated lime and copper sulphate addition. The final test, CND1-4, was determined to be the
optimized design and the reagent additions were 3.60 g equivalent SO,, 2.45 g hydrated lime
and 1.41 g Cu per gram CNwap in the feed to achieve the < 10 mg/L CNwap target.

The design test conditions were used as a starting point for the bulk CND environmental test
work that was completed using each master composite sample. Continuous CND tests were
conducted on the five Master Composite samples and a sixth test was added onto the Global
Master Composite to produce a higher CNwap target of 30 mg/L for environmental ageing tests.
A one hour residence time was used. The results from these tests are given in Table 13-12. All
tests achieved their respective target CNwap level with reagent additions that matched the
expected levels. The first three tests had elevated levels of CN; (>50 mg/L) and were
subjected to a polishing stage whereby CuSO, is added to remove Fe and CN+ from solution.
This was the action that was taken with the CND-4 test, as there was essentially no CNyap to
remove. The polishing stage was successful in reducing both the Fe and CNy levels.

It was noted that the bulk cyanidation tests which prepared the feed for the above tests did not
get the appropriate degree of pre-aeration which resulted in elevated levels of CNS, Fe and
hence CNy in solution and low levels of CNye at the end of the test. The MCL-OG and FL-OG
samples were repeated through the cyanidation and CND testing to produce a nominal
concentration of <10 mg/L CNt and < 1 mg/L CNwap. The cyanidation pre-aeration step used
three times the aeration rate and twice the time used in the initial tests which was successful in
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reducing the Fe and CNS in solution and hence the overall cyanide consumption. The results
for these CND tests are given in Table 13-13 (SGS-LR, 2016). The one hour residence time
was adequate to achieve the target with the adjusted reagent additions. The product solutions
were notably better than from the initial series of tests. The second set of tests required about
double the SO, and lime addition per tonne of ore than the initial tests. The CuSO, addition
was similar. The final additions used were ~1 kg/t SO,, 0.45 kg/t lime, and 0.10 kg/t Cu added
as CuS0,.5H,0.

Table 13-127 Summary of Initial Continuous CND Tests

SET[E Solution Analysis, mg/L Reagent Addition, g/g CNwap
CNt CNwap Cu

Global Master | CND-2 | Feed 182 28 5.4 56
Composite

Product 119 0.02 10.8 57 3.25 0.07 5.2
MCL-OG-MC | CND-3 | Feed 157 42 9.4 44

Product 51 5.6 20 35 3.6 0.54 2.8
FL-OG-MC CND-4' | Feed 195 2 0.3 110

Product 0.2 <1 15.6 0.2 0 0 210
MCL-LG-MC CND-5 | Feed 189 49 10 36

Product 17 5 215 8 6.45 3.2 35
FL-LG-MC CND-6 | Feed 245 140 5 30

Product 8 4.3 14.6 43 3.0 1.3 0.65
Global Master | CND-7 | Feed 124 119 12 14
Composite

Product 36 15 37 15 24 0.94 0.09
Notes:

1. CND-4 did not need CN WAD removal, but was treated with Cu to remove Fe and CN+

Table 13-13 17 Summary of the Second Set of Continuous CND Test Results

Sample Solution Analysis, mg/L Reagent Addition, g/g CNwap
SO, .

CN+t CNwap Cu Fe equiv. Lime Cu
MCL-OG-MC CND-1 | Feed 150 125 24 8

Product 0.36 0.13 0.8 <0.1 7.6 3.9 0.31
FL-OG-MC CND-2 | Feed 162 94 6 16

Product 0.24 <0.1 0.5 0.2 8.3 24 0.88
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13.11

13.11.1

13.11.2

Materials Handling
Ore Flow Characteristics

Samples from both the MacLellan and Gordon deposits were sent to Jenike and Johanson for
ore flow characterization (Jenike & Johanson, 2017). The samples were rejects from the PQ
core shipped to SGS. The testing found:

i Both samples were cohesive and will need to be handled in mass flow;

i The samples were both sensitive to impact pressure and it is recommended that a low
drop height be used;

i The angle of repose was 35° to 45°;
The draw down angle was 60° to 65°;

i The Comp 4 MacLellan sample, fines with 8% moisture content was the worst case for
flowability. The higher moisture content (10%) showed less friction (i.e. better flow), so
there are no concerns with rain/snow melt causing flowability issues; and

i The results are considered relatively consistent with other gold ores.
Settling and Thickening

The Global Master Composite was submitted for a complete solid/liquid separation and
rheology test program. The sample was ground to a Pg, of 80 um and pH adjusted to 10.6 with
lime prior to testing, to represent a pre-leach thickener sample.

The results of the flocculant scoping and static settling tests indicated that the Global Master
Composite pre-leach sample responded well to BASF Magnafloc 333 flocculant, a very high
molecular weight non-ionic polyacrylamide flocculant.

The optimized dynamic thickening conditions of the Global Master Composite pre-leach
sample are summarized in Table 13-14 (SGS-LR, 2015). These results were produced at
10% w/w feedwell density at a dosage of 25 g/t BASF Magnafloc 333 flocculant and 1.14 hour
residence time (dry equivalent volume of feed solids versus underflow volume).

The overflow total suspended solids (TSS) was 49 mg/L and the underflow solids content
averaged 60.5% w/w solids under these conditions. A thirty-minute period of extended
underflow thickening, without feed, resulted in increased underflow solids density to 66.5% w/w
solids. This corresponded to an increased underflow yield stress of 103 Pa versus the pre-
extended thickening yield stress of 21 Pa. The results are considered typical for a gold ore.
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Table 13-14 7 Dynamic Thickening Results Summary i Optimum Conditions

Description*? Units Value
Dosage Flocculant g/t 25
Undiluted Feed® % wt. 44
Diluted Feed” % wit. 10
uIF® % W. 60.4
UF® Extend % wt. 66.5
TUFUA’ mz/t/day 0.1
THUA® mz/t/day 0.007
Net Rise Rate m3/m2/day 88.2
Solids Loading t/m2/h 0.42
Net Hydraulic Loading m3/mz2/day 3.67
Res. Time Solid vs. UF h 1.14
Overflow Visual Hazy
Tss® mg/L 49
Notes:

1. All values were calculated without a safety factor

2. Common conditions: Flocculant: BASF Maganfloc 333 flocculant. Internal feed dilution using recycled
overflow, liquor density: ~1000 g/L, underflow raking, ambient temperature.

3. Sample Density Prior to Thickener Feed Dilution (note: this density may not represent the actual discharge
density of the preceding process stream).

Autodiluted Thickener Feed Density

Underflow (UF) Density

Underflow (UF) Density after 30 minutes of extended thickening (raked, no feed).
Thickener Underflow Unit Area

Thickener Hydraulic Unit Area

© ©®© N o 0 &

Total Suspended Solids (TSS) contained in the overflow.
13.11.3 Underflow Rheology
The UF from the above testing was submitted for rheological characterization.

The UF sample displayed insignificant inter-particle interactions meaning that the dry solids
specific gravity was comparable to their densities in the slurry phase. The rheology test
measurement data allowed for Bingham modelling and subsequent interpretation, particularly
with respect to the solids density rheological profile. The critical solids density (CSD) was
~65.5% wi/w solids, displaying a yield stress of 25 Pa under unsheared flow condition and 7 Pa
under sheared conditions.

A certain degree of thixotropic tendency was displayed by the sample at, or above, a density of

61.1% w/wsolids. Thi xotropic retfpobesedl y8 bhefidViowur whereby
flow decreases due to constant shearing. These results are considered typical for a hard rock

gold ore. The expected leach feed of 55 %w/w solids should present no issues for settling or

rheology based on the above data.
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13.12 Environmental Testing
An environmental testing program was carried out using samples from the metallurgical test
program to assess the geochemical, acid rock drainage (ARD), and contaminant release
potential associated with the samples over time. The acute effects of aged process water on
freshwater aquatic species were also investigated.
The environmental testing and the outcomes from this work are discussed in relevant parts of
Section 18 and Section 20. The work on the metallurgical samples included:
i Elemental analyses;
i Toxicity Characteristic Leaching Procedure (TCLP);
i Shake Flask Extraction (SFE);
i Analyses and ageing tests of decant solutions;
i Modified acid base accounting and net acid generation tests;
i Humidity cell tests; and
i Sub-aqueous column tests.
Environmental tests were conducted on a total of 52 samples from the metallurgical test
program conducted at SGS facilities in Lakefield, Ontario: five ore samples (master
composites), 41 cyanide (CN) residues (variability samples), and six CND residues. Selected
samples of CND residues were subjected to five humidity cell tests and two sub-aqueous
column tests.
At the time of report preparation, all static test work was complete. Kinetic testing (humidity cell
and sub-aqueous column) of the CND residues is ongoing (SGS-LR, 2016).
13.13 Conclusions
The main outcomes from the metallurgical test programs are described in the following sub-
sections.
13.13.1 Grade Classifications for Ore Types
Two grade-based classifications of samples prepared for metallurgical and physical testing on
master composites and variability composites for each of the deposits were OG and LG. The
grades of the representative ore grade MC samples for each of the deposits compare well with
the corresponding LOM average grades:
1 MacLellan:
0 MC head grade, 1.57 g/t Au, 5.4 g/t Ag; and
0 LOM average, 1.63 g/t Au, 4.4 g/t Ag.
1 Gordon:
0 MC head grade, 2.48 g/t Au, 0.5 g/t Ag; and
0 LOM average, 2.42 g/t Au, negligible Ag.
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13.13.2 Comminution
The average results from tests carried out for the following JK parameter (Axb), work index
(WI) and abrasion index (Ai) tests are summarised in Table 13-15. The ball mill work index
tests (BWI) were carried out with a closing screen size of 200 mesh (75 um).
Table 13-157 Summary MacLellan and Gordon Comminution Tests
Work Indices (kWh/t) Abrasion
Sample Name Axb CwiI RWI Ai (9)
MCL-OG, average 28 - - 14.9 -
Gordon-OG, average 25 - - 15.1 -
MCL PQ, average 29 13.2 16.6 15.3 0.19
Gordon PQ, average 33 14.4 20.0 16.4 0.36
Average, all tests; includes low
grade, early production, Nisko
(MCL), dilution 28 13.6 18.6 14.8 0.29
Typically:
i The Gordon deposit has a lower average JK Axb parameter (more competent) and a
higher average BWI (harder) than the MacLellan deposit;
i The deposits are of average hardness from a BWI perspective. The range of values
from BW!I testing was 10 to 20 kWh/t; and
i The deposits have a high to very high competency from an Axb perspective. The JK
parameters occurred in a relatively tight distribution from 20 to 40.
13.13.3 Gravity

Gravity concentration tests comprised grinding to the target grind size, a single pass through a
Knelson MD-3 laboratory concentrator followed by upgrading to a lowi mass (target ~ 0.1% by
weight) on a Mozley C-800 Laboratory Mineral Separator. Low grade and internal dilution tests
showed similar gravity response to the ore grade samples. The average (unweighted) gravity
gold recovery from each deposit was:

i MacLellan: 47% ; and
i Gordon: 37%.

Although flakes of gold greater than 100 um were observed in tests, mineralogical examination
showed that, in both deposits, most of the gold by occurrence was as relatively fine native gold
or electrum particles (typically less than 50 um).

A gravity stage was included in the standard test procedure to reduce the impact and influence
of coarser gold particles in leach performance, to improve reconciliation of assayed and
calculated heads and to reduce anomalous test results due to increases in residue assay from
the coarser gold particles.
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13.13.4

13.135

13.13.6

13.13.7

Flotation

The overall recovery from leaching the reground float concentrate and leaching the flotation
tailings was compared to the standard gravity/leaching test on each of the Master Composites.

As the overall gold recovery from the flotation-based circuit compared to the standard leaching
circuit was 2% lower for MacLellan and negligible difference for Gordon, and as this was
accompanied by a more complex and capital-intensive circuit, flotation showed no benefit to
the Project and was discontinued from further testing.

Pre-Leach Treatment

A series of pre-leach tests assessed the effect of pre-aeration, addition of lead nitrate (PbNO3),
use of oxygen and sodium cyanide concentration on leach efficiency for both ore types.

Although each of the pre-treatment options produced similar leach extractions and gold grades
in leach residue after 48 h, tests with pre-aeration using oxygen proved the most beneficial:

i Considerably lower cyanide consumption at 0.2-0.4 kg/t NaCN compared to 1.0-1.3 kg/t
for tests without pre-aeration; and

i Best kinetics, with leaching completed within 24 hours while tests with no pre-aeration
required close to 48 hours to achieve similar extraction.

Reactive iron sulphide minerals, notably pyrrhotite, responsible for the high cyanide
consumption and the high oxygen demand were effectively passivated ahead of leaching by
sufficient pre-aeration.

Oxygen Demand

Standard oxygen uptake tests in which oxygen was periodically sparged into the pulp to a
target 15 mg/L dissolved oxygen (DO) and the decay rate measured, were carried out on Ore
Grade Master Composite samples from both MacLellan and Gordon as well as high-sulphur
pyrrhotite-rich and pyrite-rich samples from both deposits.

The tests showed characteristic negative logarithmic decay in the oxygen uptake with time,
with a high initial uptake of 0.5-1.0 mg/L/min in the initial two hours, stabilizing after about six
hours, and less than 0.2 mg/L/min after 24 hour.

Grind Size

A series of leach tests were carried out over a range of grind sizes to assess extraction,
residue grade and cyanide consumption for ores in each of the deposits. These showed that
for leach extraction in the range Pgy 50 pum to 125 um:
1 Gordon ore is grind sensitive;
MacLellan ore has minor grind sensitivity; and
i Finer grinds contributed to higher cyanide (NaCN) consumption in both samples,
particularly finer than Pgy 100 pm.

An economic analysis of the incremental cost of grinding at finer grind sizes, accounting for
power consumption, unit power cost, media wear and cyanide consumption, showed that:

1 Gordon ore benefited from finer grinds to nominally Pgy 50 pm; and
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i MacLellan ore showed no marginal benefit with grind size between Pg, 75 um and
150 um, but had a negative benefit for grinds finer than 75 pm.

Using the expected weighted blend of ores from the two pits, the analysis concluded that little
net difference in economic benefit occurred for the following grind sizes: between Pgy 50 pum
and 75 um at the base case power cost of $0.025/kWh; and between Pgy 60 um and 10 pm if
the base case power cost doubled. A grind size of Pgy 75 um was selected for the test
program.

13.13.8 Flowsheet Options
Test results for four flowsheets, carried out using the same baseline conditions, on the Master
Composite sample for both deposits are summarised in Table 13-16:
i Whole ore leaching;
1 Gravity and carbon-in-leach (CIL);
i Gravity and leaching; and
i Flotation, regrind of the concentrate, leaching of both concentrate and tailings.
Table 13-16 1 Summary Flowsheet Options
' Recovery, o
Deposit Flowsheet % Au Recovery, % Ag
Whole ore leach 90! 66
Gravity + CIL 93 71
MacLellan

Gravity + leach 93 66

Flotation + leach 91 49

Whole ore leach 97 43

Gravity + CIL 96 80
Gordon

Gravity + leach 96 66

Flotation + leach 97 65
Notes:

1. Higher grade residue than normal; assay not checked/repeated. Recovery is possibly 2-3% higher.
Both deposits achieved similar gold recoveries for the four flowsheet options: MacLellan about
92% Au and Gordon, 96% Au. Silver recovery from the three leach-based flowsheets was
similar and higher than that from the float/leach flowsheet for MacLellan. No significant silver
grades are present in the Gordon deposit.
The ores are not preg-robbing as there is no difference in gold recovery between CIL and
whole ore leaching or gravity/leach flowsheets.
Although significant gravity recoverable gold was produced in these tests, the gold recovery
from whole ore leaching is comparable to that with gravity included.
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13.13.9 Leaching
Variability samples from both deposits were submitted for standard batch tests (79 samples) of
gravity plus cyanidation of the gravity tailings. The average recoveries and reagent
consumptions are summarized in Table 13-17.
Table 13-17 i Summary Variability Samples, Gravity/Leach Standard Test
MacLellan, ore grade 89.4 49.6 0.32 0.48
MacLellan, low grade 86.0 40.0 0.35 0.50
Gordon, ore grade 92.7 - 0.33 0.70
Gordon, low grade 88.0 - 0.13 0.54
Results from standard tests on PQ core samples, the internal dilution samples, the Nisku
samples and the early production samples were essentially consistent with the results from the
initial variability tests.

13.13.10 Adsorption Modelling
CIP modelling conducted by SGS, using semi-empirical models developed by Mintek and
applying k (kinetic constant) and K (equilibrium constant) best-fit parameters from test work to
describe a range of operating conditions, concluded that the target final solution assay of
< 0.02 mg/L Au would be achieved with a six-stage CIP circuit.
Final modelling, when updates for plant throughput, mine plan and design parameters were
available, showed acceptable circuit performance for the specified parameters and for the
range of gold and silver grades. The simulations estimated that with loaded carbon of 3,260 g/t
Au, one strip per day with a 5.7 t batch of carbon would be required.

13.13.11 Detoxification
Cyanide destruction (CND) continuous test work conducted on leached pulp samples
demonstrated that residual weak acid dissociable cyanide (CNwap) Of <10 mg/L using the
SO,/air/Cu® detoxification process was achieved. Reagent additions on a weight/weight basis
to CNwap were 3.6 equivalent SO,, 2.5 hydrated lime and 1.4 Cu in the feed to achieve the
target concentration.
Continuous CND tests conducted on five Master Composite samples and a Global Composite
sample for CND environmental work all achieved respective target CNwap levels with reagent
additions that matched the expected levels from the previous base-line and optimization test
work. Where elevated levels of CN; were present, a polishing stage in which CuSO, was
added successfully removed the Fe-cyanide species from solution.

13.13.12 Thickening

A comprehensive solid/liquid separation, dynamic thickening and rheology test program was
carried out on the Global Master Composite sample at the grind size, pulp density and pH
conditions representing the pre-leach thickener. This sample responded well to BASF
Magnafloc 333 flocculant.
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13.14

13.14.1

13.14.2

At a diluted 10% w/w feed well density and a flocculant dosage of 25 g/t, the underflow
achieved 60% w/w solids with less than 50 mg/L total suspended solids (TSS) in the overflow.
The solids loading unit rate under these conditions was 0.42 t/m/h.

Recovery Modelling
Prior Work
Previous test data (Sherritt, ~1980&) identified the influence of arsenopyrite and pyrite on

recovery of gold. Arsenopyrite had the greater impact as shown by recovery trends with
increasing arsenic plotted in Figure 13-13.
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Figure 13-13: Recovery versus Head Grade with Varying Arsenic (after Sherritt Gordon)
Source: Ounpuu (2014)

No prior work to the current series of programs had been done on the Gordon deposit.
Basis

From metallurgical test work since 2015 on 79 samples from the MacLellan and Gordon
deposits and five composites prepared from these, a subset of representative tests were
assessed for modelling of gold and silver recovery characteristics. This subset comprised 33
tests from MacLellan and 24 tests from Gordon.

The main variables assessed were:

1 Au and Ag head grades in the range expected from the mine;

i Sulphide sulphur grades (indicator of pyrite); and

i As grades (indicator of arsenopyrite).

No recovery characteristics or trends were evident from assessment of the following: lithology;

location by depth or along strike in the deposits; with occurrence and relative abundance of
pyrite, pyrrhotite and arsenopyrite sulphide minerals.
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13.14.3 MacLellan

Preliminary assessment of recovery characteristics with feed gold, sulphur and arsenic
variables were carried out and discounted because:

f

Extractions using algorithms based on Au/S, Au/As and Au/S/As, although reasonable,
understated the recoveries compared to test work results;

The resource model or mine plan does not have S or As grades for plant feed; and

S and As grades estimated from trends observed in the test work introduced another
level of uncertainty. Extractions based on these calculated grades were overstated.

The test data used to assess metallurgical modelling for the MacLellan deposit, after allowing

for the

f

following, is shown in Table 13-18.

By inspection, two outliers with poor leach extraction and with high arsenic (0.3% As
compared to the average from tests of 0.1% As) were removed. Mineralogical
examination/probe work on samples with elevated levels of arsenic in the feed showed
that although gold was present, the gold content was variable and occurred in notably
different levels within the arsenopyrite. This variability could not be modelled with any
confidence;

Tests with low arsenic feed grades (< 0.005% As), and which were mostly associated
with low gold feed grades (less than 0.5 g/t Au) produced very low residue grades
(average 0.03 g/t Au). These were removed from the model analysis as these
essentially all produced a fixed residue grade; and

Tests with very high gold grades (> 20 g/t Au) and very low feed grades (< 0.2 g/t Au)
were removed as these were well outside the range of grades to be treated in the plant.

Lynn Lake Gold Project NI-43-101 125

January 25, 2018



Ausenco

4

Aramos GoLp INc.

Table 13-18 7 MacLellan Test Data Summary Head, Residue and Extraction Results

Description Code g/t Au %As %Stot gt Au % Au
MCL-OG-01 1.72 0.30 1.50 0.12 93.0

MCL-OG-02 0.59 0.09 1.02 0.05 91.5

MCL-OG-03 1.81 0.16 1.11 0.10 94.5

MCL-OG-04 2.07 0.02 1.95 0.04 928.1

MCL-OG-05 2.06 0.19 2,65 0.12 94.2

MacLellan Ore MCL-OG-06 2.79 0.19 2.04 0.23 91.8
Grade Composites MCL-OG-07 1.75 0.08 0.87 0.05 971
MCL-OG MCL-OG-08 1.03 0.41 217 0.12 88.3
MCL-OG-11 0.53 0.001 0.81 0.03 95.3

MCL-OG-12 1.55 0.12 1.29 0.06 96.5

MCL-OG-14 1.56 0.12 1.84 0.15 90.7

MCL-OG-15 4.46 0.21 2.04 0.14 96.9

MCL-OG-16 1.47 0.05 1.23 0.10 93.5

Master Comp OG MCL-MC-0G 1.57 0.16 1.53 0.17 89.2
MCL-LG-01 0.21 0.005 0.84 0.02 90.5

MCL-LG-02 0.50 0.010 1.75 0.03 95.0

MacLellan Low MCL-LG-03 0.28 0.012 0.90 0.02 92.9
Grade Composites MCL-LG-04 0.21 0.001 0.93 0.02 90.5
MCL-LG MCL-LG-05 0.40 0.004 1.15 0.02 95.0
MCL-LG-06 0.40 0.001 1.54 0.08 80.0

MCL-LG-08 0.52 0.120 1.04 0.1 78.8

Master Comp LG MCL-MC-LG 0.23 0.01 1.16 0.05 78.3
Comp 1 1.42 0.15 0.64 0.07 95.1

Comp 2 2.33 0.07 0.32 0.08 96.6

PQ Core Samples Comp 3 5.06 0.04 1.65 0.16 96.8
(2016 Data) Comp 4 0.33 0.001 1.53 0.02 93.9
Comp 5 1.08 0.10 1.91 0.22 79.6

Comp 6 2.57 0.00 2.46 0.32 87.5

Comp 26 1.89 0.01 0.82 0.02 98.9

Additional Comp 27 0.58 0.02 0.35 0.02 96.6
Samples Comp 28 2.34 0.02 1.14 0.05 97.9
MCL-MG Comp 29 1.42 0.24 1.85 0.09 93.7
Comp 30 2.76 0.51 3.45 0.41 85.1

The plot of gold in residue versus gold in feed is shown in Figure 13-14. Coordinates for the
OG and LG master composites are shown for reference. An improved correlation was obtained
by assessing the trend for feed gold grades expected in the mine plan, typically in the range
0.5 to 3.0 g/t Au. High grade gold test results (> 4 g/t Au) were not included as this produced
poorer correlation. It was assumed that the minimum gold grade in the residue was 0.03 g/t
(from the low arsenic observation) and this was set as the intercept for the equation to best fit

the test results.
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Figure 13-14: MacLellan Relationship Au in Residue Versus Gold in Feed
Source: SGS (2015)

The equation best suited to estimate Au residue grade and then determine extraction, was:

Au-residue, g/t = 0.03 + 0.0587 x Au-feed

Extraction Au, % = (11 Au-residue / Au-feed) x 100

Recovery of Au from the operation is extracted Au less soluble losses and other minor losses
in plant operation, assumed to be constant for recovery forecast purposes:

Recovery Au, % = Extraction (%) 7 0.9%

The calculated extractions using the residue model estimate from the feed grade are shown in

Figure 13-15. The logarithmic regression curve from the calculated extractions is the best-fit
curve from the considerable scatter of data evident.
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Figure 13-15: MacLellan Gold Extractions from Test Work and by Residue Model
Source: SGS (2015)

The leach extraction of silver with head grade is plotted in Figure 13-16.
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Figure 13-16: MacLellan Leach Extraction Silver with Head Grade
Source: SGS (since 2015)

There is a large scatter of Ag extraction results across all tests (30% to 80%) with high
variability in each of the ore categories. As the correlation of data was poor and as no strong
trend with feed grade was evident, the average extraction of all tests, 51.9%, was adopted as a
constant silver extraction with silver head grade for MacLellan ores.

Lynn Lake Gold Project NI-43-101 128
January 25, 2018



4

AusenCO Aramos GoLp INc.

Recovery of silver is constant extracted silver less soluble losses and other minor losses in
plant operation, assumed to be constant for recovery forecast purposes:

Recovery Ag, % =51.971 2.9 = 49.0.

13.14.4 Gordon

The data used to assess metallurgical modelling for the Gordon deposit is shown in Table

13-19.

Table 13-197 Gordon Test Data Summary Head, Residue and Extraction Results

Sample code Lithology Spatial Pyrite Pyrrhotite  Auf git St % Aur g/t Extn% Au

FL-0G-01 Arg IF West-N 3.05 0.57 1.91 1.65 0.07 96.6

FL-0G-02 Arg IF West-N 0.98 7.45 4.34 3.27 0.65 85.0

FL-0G-03 Arg IF West-N 0.27 2.73 0.48 1.15 0.02 95.8

FL-0G-04 Andesite West-S 0.19 2.00 0.51 0.85 0.02 96.1

FL-0G-05 SilIF West-S 0.35 6.44 3.83 2.53 0.29 92.4

FL-0G-06 Arg IF MidWest-N 5.44 2.71 7.25 3.71 0.22 97.0

FL-0G-07 Arg IF MidWest-N 0.51 4.34 2.13 1.83 0.28 86.9

FL-0G-08 Arg IF MidWest-N 0.54 3.24 5.49 1.49 0.19 96.5

FL-0G-09 intrusive MidWest-S 5.00 0.63 1.32 2.72 0.17 87.1

FL-0G-10 intrusive MidWest-S 0.28 2.34 0.66 1.06 0.03 95.5

FL-0G-11 Sil IF MidEast 4.68 0.39 1.65 2.55 0.04 97.6

FL-0G-12 BIF MidEast 2.40 6.96 2.89 3.17 0.34 88.1

FL-0G-13 Arg IF East 1.85 5.04 1.89 1.95 0.18 90.7

FL-LG-01 Graph. Argillite | West-N 0.21 3.74 0.32 0.33 0.10 68.8

FL-LG-02 Arg IF MidWest-N 3.30 3.03 0.85 1.74 0.03 97.1

FL-LG-03 intrusive MidWest-S 0.41 1.41 0.48 0.76 0.03 93.8

FL-LG-04 BIF MidEast 0.08 0.71 0.63 0.28 0.05 92.9

Comp 7 BIF West-N ? 4.16 0.73 1.78 2.07 0.06 96.6

Comp 8 BIF West-N ? 0.25 1.79 0.99 0.71 0.08 91.9

Comp 9 ARG-BIF West-N ? 0.81 1.95 3.01 1.04 0.33 89.0

Comp 12 GAB s? 3.18 3.73 3.89 2.90 0.11 97.2

Comp 13 BIF s? 0.30 1.99 1.27 0.79 0.13 89.8

Comp 14 BIF S? 1.28 6.80 4.10 2.74 0.23 94.4

Comp 15 BIF S? 0.55 7.89 2.64 2.30 0.12 95.5

Regression analyses of trends and correlations of gold in the residue with gold, silver and

arsenic or with minerals in the feed which may influence recovery indicated that:

i Gold in the feed provided the best fit and that the natural logarithm of feed gold was a
better predictor than gold feed grade;

i Sulphide sulphur (average 1.7%, range 0.3-3.2%) had little influence and in some cases
modelling predicted a negative recovery;

i Pyrite (average 2% and up to 5%) had no influence;

1 Pyrrhotite (average 3% and up to 8%) had no influence;

1 The ratio of pyrite to pyrrhotite had no influence;

i Arsenic (arsenopyrite) was not significant as this occurs typically less than 10 ppm As;
and

1 Silver was not used as this occurs as very low and variable grades.
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The equation which best predicted the gold residue grade was a logarithmic function of gold in
the feed. This was then used to determine extraction as follows:

Au-residue = 0.0978 + 0.0835 x Ln (Au-feed)
Extraction Au, % = (117 Au-residue / Au-feed) x 100

Recovery of gold from the operation is extracted gold less soluble losses and other minor
losses in plant operation, assumed to be constant for recovery forecast purposes:

Recovery Au, % = Extraction (%) i 0.9%

The test data base and calculated values from the residue model are plotted in Figure 13-17.
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Figure 13-17: Gordon Gold Residue versus Feed Grade and Model Residue
Source: SGS (2015)

The estimated gold recovery by head grade based on the modelled residue grades is plotted
with the test results in Figure 13-18.
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Figure 13-18: Gordon Estimated Gold Recovery by Head Grade

Source: SGS (2015)

Silver is not modeled in Gordon.
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14 MINERAL RESOURCE ESTIMATES

141

1411

14.1.2

14.1.3

14.1.4

MacLellan
Drill Hole Database

Alamos conducted a Mineral Resource estimate of the MacLellan deposit, which incorporates
all drilling data from Alamos and predecessor drilling programs conducted through December
31, 2016. A database was compiled using data from 1,472 drill holes, with collar, survey,
geological and assay information, containing a total of 218,434 m of assayed gold intervals. Of
these data, 150,938 m (678 holes) are surface drilling, and 67,496 m (794 holes) were drilled
from underground. Historic drilling conducted by historic operators was included where data
could be verified.

Topography

Existing topography is based on a 2014 LiDAR survey conducted by LIDAR Services
International Inc. (LSI), and was used to code the Mineral Resource model. Alamos has
reviewed the topography surface in cross sections comparing elevation between the drillhole
collars and the topography surface and found close agreement between the two.

Coordinate System

All data is located in NAD 83 Zone 17 geodetic Datum. The local mine coordinate system
utilized a translated and rotated version of the above coordinate system during historic mining
operations. A number of pre-2015 drill hole collars (89) were located by Barnes and Duncan in
a December 2014 survey and were found to be accurately located in the digital drill hole collar
database.

Lithology and Grade Modelling

A 0.50 g/t Au grade solid was constructed using Leapfrog modeling software and manually
edited to eliminate small volume solids and outlier tonnages. A northwest-southeast cross
section showing the resultant solid is provided in Figure 14-1.

A generalized lithologic model was also constructed using Leapfrog modeling software and
was utilized to assign specific gravity (SG) to the model blocks. A total of eight generalized
lithologies were modeled:

1) Argillite;

2) Banded Iron Formation (BIF);
3) Chert/Quartzite;

4) Felsic Intermediate Schist;

5) Intrusive;

6) Mafic/Ultramafic;

7) Mafic Schist; and

8) Quartz-Carbonate Veins.
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SG assignments based on these modeled lithologies are described in a subsequent section of
this report.

Figure 14-1: WSW - ENE Cross Section Viewed to the North Showing 0.50 g/t Au Solid
Source: Alamos (2017)

14.1.5 Exploratory Data Analysis

Exploratory data analysis (EDA) was conducted using the raw gold assays from the MacLellan
Property. These data were analyzed above both global and incremental cut-offs to assess the
distribution and grade ranges of the assays internal and external to the 0.50 g/t Au solid. Basic
statistics for the raw gold assays are provided in Table 14-1. It can be observed that on a
grade-thickness basis, a minor amount of metal above potentially economic cut-off resides
external to the 0.50 g/t solid. Most of the intervals external to the grade solid are not of minable
width, however this demonstrates that gold occurs external to the main lode system.
Statistically, the 0.50 g/t Au solid envelops ~80% of all of the raw assay data in the model area
above a 0.50 g/t Au cut-off.
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Table 14-17 Summary Statistics i Raw Gold Grades by Domain

Statistics above Cut-off

; A Mean Grade
Domain | Cut-off | Total | Incremental Grade | ;=\~ Standard Coeff. of
91 | Meters (Au N Deviation Variation
(g/t*m)
glt)
001 | 110,658 | 76.69% 649.72 0.90 99,097 5.19 5.80
050 | 25795 17.27% 3.49 90,061 10.33 2.96
All Data
3.00 6,687 2.46% 10.08 67,371 18.76 1.86
5.00 3,967 3.58% 14.37 57,003 23.40 1.63
001 | 39246 47.64% 649.72 2.06 80,742 7.82 3.80
Internal
0080 | 050 | 20549 37.42% 3.72 76,526 10.53 2.83
%{;ﬁof 3.00 5,862 6.05% 9.97 58,450 18.24 1.83
5.00 3,486 8.88% 14.16 49,381 22.72 1.60
001 | 71411 92.65% 498.48 0.26 18,356 2.65 10.30
External
o050 | 050 5,246 6.19% 258 13,536 9.45 3.66
%{toﬁéj 3.00 824 0.48% 10.82 8,921 22.06 2.04
5.00 480 0.67% 15.86 7,622 27.81 1.75

14.1.6 Specific Gravity Analysis

Company geology personnel conducted 2,531 specific gravity tests, using the water immersion
method, on diamond drill core from the property during the 2015 drilling program. In addition,
analyses were conducted by TSL during the 2007-2012 Carlisle drilling campaigns. A summary
of SG determinations by rock type is provided in Table 14-2.

A default SG value of 2.94 was assigned to modeled lithologies that did not receive any SG
determinations.

Table 14-21 SG Results for MacLellan 2015 Samples

Rock Type Lith Code NSua:?nbpelregf Min SG  Max SG Avg SG
Argillite 1 0 2.94
BIF 2 5 2.79 3.18 2.94
Chert/Quartzite 3 0 2.70
Felsic Intermediate Schist 4 379 2.65 3.81 291
Intrusive 5 5 2.78 3.10 2.90
Mafic/Ultramafic 6 994 241 4.26 3.00
Mafic Schist 7 42 2.69 3.12 2.97
Quartz-Carbonate Veins 8 1 2.70 2.70 2.70
All Data 2,531 241 4.26 2.96
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14.1.7

14.1.8

14.1.9

Evaluation of Outlier Data

The raw drill hole gold assay dataset was inspected globally using log cumulative probability
plots to assess for the presence of high-grade outlier values that could adversely impact grade
estimation. For this analysis, the datasets both external and internal to the 0.5 g/t Au grade
solid were combined, as they are one contiguous deposit. After review of log probability plots,
all raw gold assays were capped at 45.0 g/t Au prior to compositing (Figure 14-2). This assay
cap (topcut) affects 166 meters of sample, and results in a reduction of 7.23% of gold metal on
a grade-thickness (GT) basis. The capped data shows a reduction in the coefficient of variation
(CV) to 3.39 as compared to 5.80 for the uncapped data.

Figure 14-2: Cumulative Probability Plot: Raw Gold Assays
Source: Alamos (2017)

Compositing

All capped raw data were composited into 5 m downhole intervals. Composites were back-
flagged by the model blocks to assign percentage of composite internal to the 0.5 g/t Au
wireframe. Only composites with a wireframe percentage G10% were retrieved for use in grade
estimation. All composites were length weighted during the grade estimation process.

Variogram Analysis

Pairwise relative variograms were constructed for gold in Sage2001© software using the 5 m
capped composite data. The resulting variograms exhibited high nuggets and relatively short
ranges overall. The resultant fitted variograms for the major, semi-major and minor axes are
provided in Figure 14-3, Figure 14-4 and Figure 14-5. A summary of variogram parameters is
provided in Table 14-3. These variogams generally reflect geologic field observations, and due
to the extremely high nugget observed in the sample variograms, search orientations were
ultimately defined based on directions of geologic continuity and observed ore controls.
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