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CNWAD Cyanide Weak Acid Dissociable 

CRA Commercial, Recreational, or Aboriginal 

CO3 Carbonate 

COSEWIC Committee on the Status of Endangered Wildlife in Canada 

CRM Certified Reference Materials 

CSD Critical Solids Density 

CSS Close Size Setting 

CV Coefficient of Variation 

CWI Bond Low Energy Impact test 

CWQG Canadian Water Quality Guidelines 

D&C Design and Construct 

DCIP Direct Current Induced Polarization 

DDH Diamond Drill hole 

DDP Delivered Duty Paid 

DFO Fisheries and Oceans Canada 

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 ï 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 

H2O2 Hydrogen Peroxide 

HART Highway Addressable Remote Transducer 

HAZOP Hazard and Operability Study 

HBED Hudson Bay Exploration and Development 

HCl 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 

I/O 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 

JK DWT 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 Manitobaôs Conservation Data Centre 

MB ESEA Manitobaôs The Endangered Species and Ecosystems Act 

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 

PbNO3 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 Quality Assurance 

QC Quality 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 

SO2 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 

UCS 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  

ę Degrees 

ęC Degrees Celsius 

D50 50
th
 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 

lb Pound 

lbf Pound force 

Leq Sound level 

m Metre 

M Million 

Ma Millions of Years Before Present 

Mbps Megabytes per second 

mm Millimetre 

MVA Megavolt amperes 

µm Micrometer 

m
2
 Square metre 

m3 Cubic metre 

min Minute 

mg/L Milligram per litre 

mL Millilitre 

MWh Megawatt-hours 
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 oz Troy ounce 

Pa Pascal 

pH Measure of a solutionôs acidity  

PM2.5 Particulate Matter (2.5 microns) 

PM10 Particulate Matter (10 microns) 

ppb Parts per billion 

ppm Parts per million 

µm Micrometre (Micron) 

% Percent 

t Tonne 

t/d Tonne per day 

t/h Tonne per hour 

oz Ounce 

µg/m
3
 Microgram per cubic metre  

V Volt 

y Year 
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 SUMMARY 1

 Introduction 1.1

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: 

¶ 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; 

¶ QôPit Inc. (QôPit) was commissioned 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. QôPit is responsible for 
the Mineral Reserve estimate; 

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

¶ 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; 

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

¶ 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 

¶ 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. 

 Property Description 1.2

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, respectively, of the Town of Lynn Lake. Presently, the LLGPôs land portfolio is 
comprised of 247 dispositions, including 238 staked mining claims and nine Crown Leases, 
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eight mineral and one surface, all of which the 100% recorded interest is held by AGIôs wholly-
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. 

 MacLellan Property 1.2.1

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 MacLellan site has been in a ócare and maintenanceô phase since 1989 with very 
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. 

 Gordon Property 1.2.2

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. 

 Accessibility, Climate, Local Resources, Infrastructure and Physiography 1.3

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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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 1.4

 MacLellan Property 1.4.1

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 1.4.2

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 1.5

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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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 
sequence.  

 Deposit Types 1.6

 MacLellan 1.6.1

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 1.6.2

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 1.7

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 1.8

 MacLellan 1.8.1

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 1.8.2

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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 Sample Preparation, Analyses and Security 1.9

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 1.10

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 1.11

 Historical 1.11.1

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 1.11.2

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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 Mineralogy 1.11.3

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 µm) at an 
apparent rate of 1 grain per 2 kg sample.  

 Comminution 1.11.4

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:   

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

¶ 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.  

 Extraction and Recovery 1.11.5

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 P80 of 75 µm. 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 recovery from tests on MacLellan ñore-gradeò samples was 
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 gold recovery for Gordon ñore-gradeò samples was 92.7% with a range 
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 1.11.6

Final leach/CIP tailings slurry is amenable to cyanide detoxification with the SO2/air(O2)/Cu
2+

 
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 1.12

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 1-1 ï LLGP Mineral Resource Statement, December 01, 2017 

MacLellan 

Category kTonnes Au Grade (g/t) Ag Grade (g/t) Au koz Ag koz 

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) Au koz Ag koz 

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 

Category kTonnes Au Grade (g/t) Ag Grade (g/t) Au koz Ag koz 

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) Au koz Ag koz 

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: 

¶ 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; 

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

¶ 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; 

¶ 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; 

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

¶ Totals may not add due to rounding; 

¶ Contained Au and Ag ounces are in-situ and do not include metallurgical recovery losses; and 

¶ Mineral Resources are exclusive of Mineral Reserves. 
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 Mineral Reserve Estimate 1.13

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, for MacLellan and Gordon respectively. QôPit is of the opinion that no additional dilution 
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 1-2 ï LLGP Mineral Reserve Statement, December 01, 2017 

  
  

Class 
Tonnage 

(Mt) 

Au 
Grade 
(g/t) 

Ag 
Grade 
(g/t) 

Au oz 
Contained 

Ag oz 
Contained 

(x1000) (x1000) 

Gordon 

Proven 2.31 2.82 n/a 210 n/a 

Probable 6.41 2.27 n/a 468 n/a 

Total Proven and 
Probable 

8.72 2.42 n/a 678 n/a 

MacLellan 

Proven 9.55 1.91 5.01 586 1,539 

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 
Gold Project 

Proven 11.86 2.09 4.03 796 1,539 

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: 

¶ Mineral Reserves reported are in agreement with the CIM Definition Standards for Mineral Resources and 
Mineral Reserves 

¶ The Mineral Reserve is estimated using metal prices of US $1,250/Au oz and US $15.00/Ag oz. 

¶ Totals may not add up due to rounding. 

¶ 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.  

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

¶ The estimate of the Mineral Reserves was carried out under the supervision of Efthymios Koniaris, PhD., 
P.Eng., of QôPit Inc. 
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 Mining Production Plan 1.14

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. 
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Table 1-3 ï Summary of Key Quantities for Lynn Lake Gold Project Mine Plan 

Year Y-2 Y-1 1 2 3 4 5 6 7 8 9 10 11 Total 

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 (oz 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 1.41 1.78 1.81 1.42 1.4 1.43 1.8 2.31 1.63 

Au Ounces (oz 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 (oz 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 2.51 2.28 1.91 2.06 2.63 2.04 1.27 1.18 1.42 1.59 1.91 1.89 

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

¶ 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;  

¶ 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  

¶ 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

3
 bucket and two 11.6 m

3
 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 lbf 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 75 t to 90 t 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 1.15

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: 

¶ Two-stage crushing and stockpile; 

¶ Semi-autogenous grinding (SAG); 

¶ Ball mill grinding and classification; 

¶ Leaching and carbon-in-pulp (CIP) adsorption;  

¶ Desorption and gold room; 

¶ Tailings detoxification and disposal; 
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¶ Fresh and reclaim water supply; and 

¶ Reagent preparation and distribution. 

Design throughputs for the following parts of the plant are:   

¶ Crushing plant is 7,000 t/d or 490 t/h at 65% availability; and 

¶ 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 Ag/y.  

 Infrastructure 1.16

 Access 1.16.1

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  1.16.2

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:   

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

¶ 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 1.16.3

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 ñstable central regionò. The MacLellan TMF is located approximately 3 km 
northeast of the planned open pit and plant site areas, and 500 m north of Minton Lake.  
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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 years excluding pre-production. The tailings / ore ratio is 1 which will 
produce about 20 Mm

3
 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. During the mineôs operational phase, water 
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

3
/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 1.16.4

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 1.16.5

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. 
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 Environmental Studies, Permitting and Social or Community Impact 1.17

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 1.18

 Capital Cost 1.18.1

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

Table 1-4 ï Total Capital Cost 

Facilities 
Total Cost 

(C $ in millions) 

Total Cost 

(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 1-5 ï Summary of Initial Capital Costs (Canadian Dollars, Q2, 2017) 

Description 

Gordon  Mine MacLellan Mine Both Mines 

Total Cost Total Cost Total Cost 

($ó000s) ($ó000s) ($ó000s) 

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 
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The cost estimate base date is Q2 2017 and the Scope of Work consists of direct costs, 
indirect costs, Ownerôs costs and contingency, as follows:   

¶ Direct costs:  Costs of  all  permanent  equipment  and  bulk  materials  and  the 
installation  costs  for  all  permanent  facilities  including  contractorôs  supervision  and 
management  costs,  contractor's  travelling  costs  and  contractorôs  administration  
and profits;  

¶ 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; 

¶ Ownerôs costs:  Costs associated with ownerôs facilities and services during 
construction, ownerôs project management, ramp up and general fees; and 

¶ 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:   

¶ Mine area;  

¶ Process plant;  

¶ Tailings management;  

¶ On-site infrastructure; and  

¶ Off-site infrastructure.  

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

Ownerôs costs include the following:   

¶ Land; 

¶ Ownerôs team including construction, startup and commissioning; 

¶ Recruiting, training and site visits; 

¶ IT and communications; and  

¶ Insurance, finance, legal and Lynn Lake office. 

 Operating Cost 1.18.2

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. 
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Table 1-6 ï 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 
mill tonnage)1 

85.9 3.25 7 

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

1.18.2.1 Mining Operating Cost 

The estimate of the mine operating costs was based on mine plan physicals, information 
compiled from original equipment manufacturers and QôPitôs information and experience on 
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. 
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Table 1-7ï Mine Operating Cost by Pit and by Area  

Mining Cost by 
Area 

Gordon MacLellan Total 

$/t $M 
Percent 

(%) 
$/t $M 

Percent 
(%) 

$M 

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 3.4 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 

Engineering and 
Management 

0.15 8 4 0.14 22.4 5 30.4 

Initial Spare Parts 
Recovery 

-0.05 -2.7 -2 -0.02 -3.6 -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 ï LOM Process Operating Cost 

Cost Centre $M $/t milled 
% of 
Total 

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 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 1-9 ï LOM G&A/Accommodations Operating Cost Summary 

Department / Area $M $/t milled 
% of 
Total 

Accommodation and Transportation 81.2 3.07 43 

Personnel 53.9 2.04 29 

Contract Services 19.1 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 2.5 0.09 1 

Site Admin, Maintenance and 
Security 

2.5 0.09 1 

IT and Telecommunications 2.5 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 1.19

  Taxes 1.19.1

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

¶ Manitoba Mining Tax:  sliding scale with rates between 10% and 17%; 

¶ Manitoba Provincial Income Tax: 12%; and 

¶ 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 1.19.2

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). 
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 Economic Analysis 1.19.3

The Project is economically viable with an after-tax internal rate of return (IRR) of 12.5% and 
an after-tax net present value at a 5% discount rate (NPV

5%
) of $164.5M (US $123.4M). Other 

economic factors used in the economic analysis include the following: 

¶ US $1,250/oz gold, US $16.00/oz 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 Unit Value (C $) Value (US $) 

Net Revenues $M 2,466.8 1,850.1 

Operating Costs1 $M 1,273.2 954.9 

Cash Flow from Operations2 $M 1,019.5 764.6 

Capital Costs, Sustaining Capital and 
Closure Costs 

$M 647.5 485.6 

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 NPV5% $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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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 1-11 ï Sensitivity Analysis ï After-Tax NPV5% 

 After-Tax NPV
5%

, 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
5%

, 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 ï 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 1.20

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).  

 Recommendations 1.21

 Geology and Mineral Resource Estimate 1.21.1

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. 

 Open Pit Mining 1.21.2

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.  

 Process Metallurgy and Plant 1.21.3

The following recommendations to the process plant shall be considered for the next phase of 
engineering: 

¶ Review Mill throughput against current mine plan and determine if optimal throughput 
was selected; 

¶ 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 

¶ 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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 Tailings Management 1.21.4

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

¶ 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; 

¶ 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; 

¶ 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; 

¶ 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; 

¶ Finalize the tailings dam design; and 

¶ Complete a comprehensive closure plan.  

 Environment and Community Engagement 1.21.5

The environmental recommendations are as follows: 

¶ 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; 

¶ 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 

¶ 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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 INTRODUCTION 2

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 from the period of 2015 onward, and can be collectively referred to as ñthe 
Companyò. 

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: 

¶ 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; 

¶ QôPit was commissioned to develop the design of the open 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. QôPit also produced the Mineral 
Reserves; 

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

¶ 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; 

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

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

¶ 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 2.1

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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 List of Qualified Persons 2.2

Table 2-1 ï Section Qualified Persons 

Section Description Qualified Person Company 

1 Summary All in 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, 
Infrastructure and Physiography 

Paolo Toscano Alamos 

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 QôPit 

16 Mining Methods Efthymios Koniaris 

16.2 ï Luiz Castro 

QôPit 
Golder 

17 Recovery Methods Eddie McLean Ausenco 

18 Project Infrastructure Paul Staples 

Parts of 18.3 and Parts of 18.14 ï Karen Mathers 

Parts of 18.3 ï Karen Besemann 

Parts of 18.3 ï Adwoa Cobbina 

Parts of 18.3 and Parts of 18.14 ï Rui Couto 

Ausenco 

Stantec 

Golder 

Golder 
Golder 

19 Market Studies and Contracts Paolo Toscano Alamos 

20 Environmental Studies, Permitting and Social or 
Community Impact 

Karen Mathers Stantec 

21 Capital and Operating Costs Paul Staples 

Parts of 21.3 and 21.6 ï Efthymios Koniaris 

Parts of 21.3 ï Rui Couto 

Ausenco 

QôPit 

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 All in part  

26 Recommendations All in part  

27 References All in part  
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 Site Visits 2.3

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

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

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

¶ 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; 

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

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

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

¶ Efthymios Koniaris, PhD., P. Eng., QôPit, visited the site from May 31, 2017 to June 01, 
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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 RELIANCE OF OTHER EXPERTS 3

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 ñReferencesò. 

Ausencoôs responsibility was to assure that this NI 43-101 Technical Report met the stipulated 
guidelines and standards considering that sections of this Report were contributed by Ausenco, 
Stantec, Golder, QôPit, Alamos, or other Alamos consultants. 

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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 PROPERTY DESCRIPTION AND LOCATION  4

 Introduction 4.1

The LLGP is situated in Northern Manitoba, approximately 820 km northwest of Manitobaôs 
capital, Winnipeg, and involves the redevelopment of two historical gold mines, MacLellan and 
Gordon (collectively, the ñPropertiesò). Respectively, the Properties are located approximately 
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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Figure 4-1:  General Project Area 

Source: Stantec (2017)
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 Historical Overview of Property Acquisition 4.2

LLGPôs property portfolio is comprised of gold and base metal mining claims and leases in the 
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 numerous mining claims located 
within LLGPôs Nail-Franklin area (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 complete a óGoing Public Transactionô 
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 of the Lynn Properties (the ñNSRò). As the successor in interest to 
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, 2017, B2Goldôs NSR interest was bought out by Alamos.  

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 with respect to Carlisleôs Lynn 
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. 




































































































































































































































































































































































































































































































































































































































































































































































