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1 SUMMARY 

This Technical Report is a Pre-feasibility study on increasing the Copper Mountain Mine concentrator 

tonnage rate from 45 thousand tonnes per day (kt/d) to 65 kt/d, and adjusting the mine plan sequencing 

on the existing Reserve and present mine designs.   

1.1 Key Facts 

The key facts about Copper Mountain Mine are summarized in Table 1-1. All values are in United States 

dollars ($). 

Table 1-1: Copper Mountain Mine Summary  

Area Measure Unit Nov. 2020 

Production Ore Milled / Throughput (after expansion) Mt/a 23.725 

Life-of-Mine Pit (LOM) years 18 

Life-of-Mine Pit and Stockpile (LOM/SP)1 years 21 

Ore Milled (Year 1-20) Mt 452 

Average Annual Copper Production (Years 1-10 full year only) Mlb 106.3 

Average Annual Copper Production (Years 11-20 full year only) Mlb 91.5 

Average Annual Gold Production (Years 1-10 full year only) koz 60.4 

Average Annual Silver Production (Years 1-10 full year only) koz 316.0 

Average Copper Grade (LOM) % 0.24 

Average Copper Grade with Stockpile (LOM/SP) % 0.23 

Average Gold Grade (LOM/SP) g/t 0.10 

Average Silver Grade (LOM/SP) g/t 0.70 

Copper Recoveries (LOM/SP) % 85.4 

Gold Recoveries (LOM/SP) % 66.1 

Silver Recoveries (LOM/SP) % 66.2 

Capital Costs 65 kt/d Mill Expansion Initial Capital $ million 148.3 

Other Development Capital  $ million 55.7 

Sustaining Capital (LOM/SP) $ million 254.7 

Total LOM/SP Capital $ million 458.7 

Project Economics/Financials C1 Cash Cost (LOM/SP)2 $/lb 1.21 

Net Present Value (NPV) at 8% discount $ million 1,010 

Notes: Mineral Reserves have been assessed in Canadian dollars (C$) and the outcomes herein converted to United States dollars ($) at a long term 

exchange rate of C$1.30:US$1. 

g/t = grams per tonne; lb = Imperial pound; koz = thousand ounces; LOM = life-of-mine; Mt/a = million tonnes per annum; SP = stockpile. 

All values represent the production plan and the cash flow starting in January 2021. 
1 Inferred blocks within the LOM pit shell have been designated as waste material.  
2 C1 cash cost includes mining costs, processing costs, infrastructure costs, and general and administrative costs.  
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1.2 Project Overview 

The Copper Mountain Mine is located just south of Princeton, British Columbia (BC) (Figure 1-1). 

Copper Mountain Mining Corporation (CMMC) owns 75% and Mitsubishi Materials Corp. (MMC) owns 

25%. The Copper Mountain Mine has been mined for 64 of the last 91 years. Mining activity can be 

divided into three major eras. From 1927 to 1957, Granby Consolidated Mining, Smelting and Power 

Company (Granby) operated an underground mine at the site (the underground era). From 1972 to 

1996 Newmont Mining (Newmont) and later, Princeton Mining Corporation, produced copper (with gold 

and silver) from the Ingerbelle deposit and three closely spaced open pits on Copper Mountain (the 

open pit era). Mining ceased in 1996 due to low copper prices. CMMC acquired the property in 2006, 

and following extensive exploration and engineering studies, partnered with MMC, and built a new 35 

thousand tonne per day (kt/d) mill, purchased a new mining fleet, and placed the mine into production 

in mid-2011 (the current era). From start-up to September 1, 2020, the Copper Mountain Mine has 

processed approximately 114 million tonnes (Mt) of ore with an average copper grade of 0.31%, and 

stockpiled 52.2 Mt of material with a grade of 0.15% Cu. Gold and silver production historically ranged 

from 10% to 20% of mine revenues, going forward it will be approximately 30%. 

The mine plan is based only on Proven and Probable Mineral Reserves at the Copper Mountain Mine, 

and indicates a 21-year LOM, which comprises 18 years of mining and milling followed by 3 years of 

processing the low-grade stockpiles. The plan indicates average copper production of 106.3 million 

pounds per annum (Mlb/a) for Year 2021 through Year 2030. 

The exploration potential remains favourable at the Copper Mountain Mine. 
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Figure 1-1: Copper Mountain Mine Location, Tenure, Plant, and Regional Infrastructure 
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1.3 Reliance on Other Experts 

All information pertaining to Mineral Resources, Mineral Reserves, ore composition, and operating 

costs were provided to the Qualified Persons (QP) through a combination of inputs from CMMC and its 

consultants. This report relies entirely on the sources of data given in Section 3 as input for its analysis, 

site and process plant design, and material take-offs (MTO). The Mineral Resource estimates 

documented in this report were prepared by CMMCôs exploration team under the supervision of Peter 

Holbek, M.Sc., P.Geo., a QP as defined by National Instrument (NI) 43-101 Standards of Disclosure 

for Mineral Projects. The Mineral Reserve and mine plans documented herein were prepared by the 

Engineering Department of the Copper Mountain Mine and verified by Stuart Collins, P.E., a QP as 

defined by NI 43-101 Standards of Disclosure for Mineral Projects.  

CMMC prepared the processing plant design and capital costs with the assistance of Ausenco. Richard 

Klue, FSAIMM managed the overall Technical Report compilation. 

1.4 Property Description and Location 

The Copper Mountain Mine is 21 km by road south of Princeton and 180 km east of Vancouver. The 

property consists of 135 Crown-granted mineral claims, 145 located mineral claims, and 14 mining leases, 

covering an area of 6,263 hectares (ha), or 62 square kilometres (km2). All claims are controlled by Copper 

Mountain Mine (BC) Ltd. The claims straddle the Similkameen River, with the New Ingerbelle deposit on 

the west side of the river and the Copper Mountain Mine deposits (Main pit and North pit) on the east side 

of the river. The HopeïPrinceton Highway (Highway 3) transects the western margin of the property. 

1.5 Accessibility, Climate, Local Resources, Infrastructure, and 
Physiography 

Most of the mine property area is accessible by highways, a paved access road, and local gravel roads 

related to current or previous mining and/or logging activity. Electrical power from the provincial grid is 

connected to the property. Supplemental water for operations, in addition to water recycled from the 

tailings management facility (TMF), is pumped from the Similkameen River. Property elevations range 

from approximately 770 metres above sea level (mASL) to above 1,300 mASL. The Copper Mountain 

area has a relatively dry climate, typical of BCôs southern interior. Summers are warm and dry, and the 

winters are cool, with minor precipitation.  

The town of Princeton connects to the mine by way of a paved road 18.4 km long and a gravel road of 

approximately 2.6 km. The town has a population of approximately 3,000, with a diversified economy 

driven by ranching and forestry, although historically (and currently), mining is the major employer in 

the area. The town has services typical of its size; however, the mineôs proximity to Vancouver, 

Kamloops, and other larger centres ensures that almost all the services required by mine operations 

are easily attainable. 
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1.6 History 

Initial exploration at Copper Mountain dates to 1884. The underground era began in 1922, when Granby 

acquired the property, built a milling facility in Allenby (adjacent to Princeton), and between 1927 and 

1957 extracted 31.5 Mt of ore with a calculated head grade of 1.08% Cu, as well as significant amounts 

of gold and silver, mostly from underground operations. Subsequently, Newmont Mining Corporation 

(Newmont) began the open-pit era operations at Ingerbelle in 1972, with an initial reserve of 69 Mt 

grading 0.53% Cu (Dolan et al., 1975). In 1979, development of mineable reserves on the Copper 

Mountain side of the Project (east of the Similkameen River) commenced with the installation of a new 

primary crusher and conveyer system across the Similkameen River. This helped feed the mill, which 

was expanded from 13 kt/d to over 20 kt/d. Production from the Copper Mountain Mine side was from 

Pits 1, 2, and 3. Newmont sold the entire property to Cassiar Mining Corporation in 1988, later to 

become Princeton Mining Corporation. Mining operations ceased in 1996. 

The current mining era began in 2006 when CMMC acquired the Copper Mountain Project, and 

following extensive exploration and engineering studies between 2007 and 2009, determined that the 

Project should be placed into production. Upon completion of permitting, construction was initiated in 

early 2010, and the current phase of open pit mining began in 2011. The mill was designed to process 

35 kt/d; however, it was unable to consistently achieve that level of production, primarily due to hard 

ore feed. A secondary crushing circuit between the primary crusher and the semi-autogenous grinding 

(SAG) mill was installed in 2014, and this circuit has resulted in higher mill throughput, with the present 

mill throughput benchmark of approximately 40 kt/d.  

The Feasibility Study (Hatch et al., 2009) upon which the production decision was based had a 14-year 

mine plan based on ten years of mine production during which low-grade material would be stockpiled, 

and an additional four years of stockpile milling. Mill throughput over the 14 years of mine life would 

average 12.7 Mt/a. An updated mine plan, published by CMMC in 2015, had an expanded annual mill 

throughput of 14.6 Mt/a (starting in 2016); this plan also foresaw ten years of mining and an additional 

four years of stockpile milling. Continued exploration and mill upgrades have increased the reserve 

base and milling capabilities. The addition of a third ball mill planned for 2021 will increase metal 

recoveries and throughput to 45 kt/d. 

The current mine plan, described herein, includes: a mill capacity increase to 65 kt/d with the installation 

of an HPGR system and Ball Mill #4, and the inclusion of the New Ingerbelle deposit in the production 

plan commencing in 2023, extending the LOM plan to 2041.  

1.7 Geological Setting and Mineralization 

The Copper Mountain area is a large, structurally complex, alkalic porphyry copper-gold system where 

historical mining operations from 1927 to 2019 have produced approximately 1.7 billion pounds (Blb) 

of copper, 700,000 ounces (oz) of gold, and 9 million ounces (Moz) of silver. Most of the copper-gold 

mineralization at Copper Mountain is in the form of veins, fracture fillings, and disseminations within 

volcanic rocks of the Nicola Group and intrusive rocks of the Lost Horse Intrusive Complex. 

Mineralization has strong vertical continuity, and dominant orientations for veins and fractures varies 

with location. Mineralization consists of chalcopyrite, bornite, and chalcocite (hypogene), with gangue 

sulphide and oxide minerals of pyrite, magnetite, and calcite. Overall, copper-bearing sulphide minerals 

are more abundant than pyrite in the ore zones. Alteration associated with mineralization includes both 
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sodic and potassic metasomatism, with the sodic alteration predominant in the south, and potassic 

alteration predominant in the north. A bornite-chalcopyrite mineral assemblage is typical of the Pit 3 

area, whereas a chalcopyrite-pyrite-magnetite assemblage is typical of the mineralization in the north 

side of the camp. Pit 2, which is situated near the middle of the camp, has overlapping mineral 

assemblages. Calcite is an abundant gangue mineral, which is commonly present in sufficient 

concentrations so that rocks are acid-consuming rather than acid-generating during weathering. 

The geological setting of Copper Mountain is a large, submarine, mafic volcano, where the magmatic 

source rocks have intruded into the volcanic pile. Intrusive-related hydrothermal activity was accompanied 

by active tectonism, resulting in strong structural control of mineralization and associated alteration. Metal 

grades are generally independent of either rock type or alteration type and intensity, and more dependent 

on fracture intensity and orientation, as well as proximity to major conduits of hydrothermal fluids, such 

as large pre-mineral faults. The highest-grade zones are commonly associated with intersecting fracture 

systems that form vertically oriented pipe-like features. Understanding the orientation of structural controls 

on the mineralization is best achieved through investigations of closely spaced blastholes; consequently, 

resource estimation techniques have improved as more mine-related data become available.  

For resource estimation, mineralized areas have been subdivided into numerous domains, based on a 

combination of structural orientation and mineralization characteristics. Similarly, geometallurgical 

domains used to predict metallurgical performance are based on geology, alteration, and sulphide grain 

size. The area of mineralization at Copper Mountain is an approximately 4-km by 3-km triangular area, 

bounded by pre-mineral intrusive rocks. The eastern part of the mineralized area is also cut by many 

barren, post-mineral felsite dykes, which require consideration during resource estimation and mine 

planning.  

1.8 Deposit Types 

The Copper Mountain deposits are collectively classified as an alkalic porphyry copper-gold deposit. 

Alkalic porphyry deposits are substantially different from calc-alkaline porphyry copper (± molybdenum) 

deposits, and are characterized by being composed of multiple deposits, extensive sodic-calcic and 

potassic alteration, and strong structural control of mineralization. Alkalic porphyry deposits typically 

have low-pyrite and high-carbonate contents, and therefore have a low probability of issues with acid-

rock drainage.  

1.9 Exploration 

Mineralization remains open to expansion in most of the mining areas, particularly at depth. Infill drilling 

in certain areas could upgrade Inferred Mineral Resources to Measured or Indicated status, with a 

corresponding increase in Mineral Reserves and a decrease in strip ratio. It is anticipated that additional 

drilling will increase Mineral Resources and Mineral Reserves.  

1.10 Drilling 

Exploration and resource definition drilling at Copper Mountain (2007ïpresent) is almost exclusively 

diamond drilling, using a combination of HQ- and NQ-diameter equipment. Some in-fill drilling within 

mining areas is carried out with reverse circulation drilling. All collars are surveyed with differential 
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Global Positioning System (GPS) and down-hole surveys, collected during drilling using digital REFLEX 

instruments (or similar systems) that are compass-based. Deviations in azimuth due to magnetite 

concentrations within alteration zones are rare and are removed from the survey data. Since 2019, 

16,159 m of drilling in 163 holes have been added to the database. Exploration drilling was carried out at 

the Copper Mountain Main, North, and New Ingerbelle deposits. The drill holes on the Copper Mountain 

side include holes drilled primarily in the CM North deposit and parts of the Main pit that have been 

mined out; however, most of the drilling was carried out to upgrade the Inferred Mineral Resources 

and/or define new mineralization to the west of the historical Pit 2. Drilling in the New Ingerbelle deposit 

was initially done to verify historical drill information, and later to upgrade resource classification and 

increase the deposit size.  

1.11 Sample Preparation, Analyses, and Security 

Drill core is geologically logged, and sample selections are determined based on visual observation of 

mineralization. Sample locations are marked on core, and assay tags are stapled onto wooden core 

boxes; the core is photographed in the boxes, and sent to the cutting area, where it is cut in half using 

diamond-blade saws. Sample sizes are usually 3-m long in NQ core and 2-m long in HQ core; however, 

these may be shorter, based on geological or mineralogical boundaries. Cut core is placed in plastic 

bags, sealed, and transported to the Copper Mountain Mine Laboratory for analysis. Core samples are 

crushed, pulverized (80% passing [P80] 75 microns [ɛm]), and analyzed by X-ray fluorescence (XRF) 

for copper and silver. High copper values (greater than 0.10% Cu) are reanalyzed by atomic absorption 

(AA) methods. Standard quality assurance/quality control (QA/QC) processes are in place. All sample 

pulps with greater than 0.10% Cu are sent to a commercial lab for gold assays, with 10% of these 

samples reanalyzed for copper and silver as part of the QA/QC program.  

1.12 Data Verification 

The resource database for Copper Mountain is made up of more than 6,000 historical drill holes (1917 

to 1969), and more than 1,400 drill holes from 1988 to 2020. The drill-hole database, not including 

blastholes, contains more than 300,000 samples, of which approximately 65% were in mined-out areas. 

Most of the pre-1988 drill data do not contain precious metal grades; where required, regressed values 

are used to replace the missing values, based on strong copper-to-silver or copper-to-gold correlations 

within specific domains. Both collar and down-hole survey data and copper analyses from the historical 

data are generally of high to very-high quality. Pre-1960 drill data do not have down-hole surveys; 

however, most of these holes are relatively short underground holes, where the amount of deflection is 

not likely to be significant. Blasthole data from the open pit mining provide another very large database 

that is used to establish mineralization orientations and grade continuity.  

1.13 Mineral Processing and Metallurgical Testwork  

Ore sourced from the Copper Mountain Pits and New Ingerbelle deposit has been studied and 

processed through the operation of the previous Ingerbelle concentrator and the current Copper 

Mountain Mine concentrator. Laboratory testwork and plant operation demonstrate that all ore on the 

property can be generalized as competent and hard, requiring relatively large energy investment in the 

comminution process. Flotation recovery varies across the areas of the active Copper Mountain pits, 

with sulphide grain sizes spanning a very-fine to coarse classification, requiring additional liberation 
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and metallurgical domain-specific recovery targets. The majority of the flotation samples analyzed on 

New Ingerbelle ore have shown that this area will see the highest recovery of the known ore types on 

the property due to coarse mineralization. 

In the cases of both comminution and flotation, laboratory testwork is validated against actual 

production at the Copper Mountain Mine concentrator using production models. In the case of 

comminution, it is using Morell power-based equations and Ausencoôs proprietary models. In the case 

of flotation, each recovery domain is adjusted based on the degree of liberation, by using the grind size 

estimated by the comminution model as an input. 

1.13.1 Comminution 

Copper Mountain ore can be characterized as both very competent and hard. Samples processed in 

2011 were observed to be within the top 4.3% of the JKTech Drop Weight (JKDW) database. With a 

design JK drop weight parameter (Axb) and Bond Work index (BWi) of 28 and 24, respectively. The 

secondary crusher installed in 2014 allows for reducing SAG feed size from 150 millimetres (mm) to 24 

mm, thus allowing for a significant shift in the milling circuit unit energy demand. With the feed size 

reduction, the circuit now processes 1,850 t/h, with a lower sensitivity to hardness variations throughout 

the ore body. Exploration samples sent to external labs has shown that New Ingerbelle ore has 

characteristics comparable to current ore types.  

In 2019, the existing circuit was analyzed using Morrell power-based modelling to assess the validity 

of assumed hardness parameters and actual plant performance. With good agreement, this parameter 

set was applied to determine the throughput capacity with the addition of a third ball mill expansion 

currently underway.  

The expansion phase being studied is the addition of an HPGR and fourth ball mill, to expand 

throughput to 65 kt/d. Due to high competency, the HPGR flowsheet presents an opportunity to reduce 

specific energy when compared to a SAG mill, while generating an overall reduction in site operating 

costs. 

1.13.2 Flotation  

The geometallurgical database characterizes the ore body into five domains, designated A, B, C, D, 

and I of varying sulphide grain sizes, ranging from coarse to very fine. Samples from 366 individual ore 

packets have been collected and processed, producing a recovery-based block model that is used for 

recovery forecasting. As further definition has been gained with the mine-to-mill database, the data 

have been used to create generalized recovery domains overlain on the LOM orebody. The volumes 

and recovery from these domains are used for recovery forecasting. Auditing this model against 

production since July 2017 shows that it has a high degree of accuracy when predicting actual plant 

recovery. 

Testwork of New Ingerbelle ore (Domain I) has shown that it will perform better than Domain A-class 

material. At a fine grind of 165 µm, the testwork has yielded an overall plant copper recovery of 88.0% 

at nominal mass pulls and head grades.  

The New Ingerbelle flotation testwork has indicated strong gold recovery performance at an expected 

overall recovery of 71%. The data indicates an association with copper, with Au recovery improving 
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with higher copper performance. The results indicate a silver overall recovery of 65%, also with an 

association with copper recovery. 

The Ball Mill #3 expansion will allow for 45 kt/d at a grind size of 150 µm. The future 65 kt/d flowsheet 

will achieve a grind size of 165 µm due to the available installed power within the grinding circuit. This 

will result in a 0.65 percentage point reduction in recovery; however, the small reduction in recovery is 

more than balanced by the economic value of the additional tonnage. 

1.13.3 Concentrate Characterization 

There are currently no penalties associated with concentrates produced by the Copper Mountain 

concentrator. There is no indication of any potential future concerns. 

1.14 Mineral Resources Estimate 

1.14.1 Estimation Methodology 

Mineral Resource estimation is carried out within a block model composed of 15 m blocks. Block grades 

are interpolated by ordinary kriging on 7.5 m composite samples. Search orientations and sizes are 

based on variograms that use either blastholes, exploration drill holes, or a combination of both. The 

maximum search distance (Inferred classification) is based on a fraction of the variogram range within 

a specific domain. Block model attributes include: lithology; metallurgical domain and associated 

recoveries; metal grades; kriging variance; number of informing samples and composites; classification; 

and other data. In some domains, specialized techniques have been employed, such as restricting the 

range of influence of high-grade composites (both grade and distance thresholds can be specified). 

The block model is then used to create an optimized pit shell (Gemcom and Whittle software) based 

on a $3.50/lb Cu price. This step provides a constraining shell for tabulating the Measured, Indicated, 

and Inferred Mineral Resource blocks. Inferred blocks within the $3.50/lb Cu price pit shell meet the 

criteria of having a reasonable probability of extraction. The block size selection and estimation 

methodology are appropriate for the deposit mineralization and mining methods.  

Estimating Mineral Reserves starts with estimated Mineral Resources. Mineral Reserve blocks are the 

subset of Mineral Resource blocks that occur within a fully designed pit, with ramps, geotechnical 

constraints, and economic constraints applied, that were optimized on net smelter return (NSR) block 

values. NSR was calculated using metal prices of $2.75/lb for copper, $1,500/oz for gold, and $18.50/oz 

for silver, as well as estimated metallurgical recoveries. The optimization considers all costs related to 

mining and hauling ore and waste blocks, and processing the ore blocks, as well as all offsite costs. 

1.14.2 Cut-Off Grade 

Copper Mountain Mineral Reserves are estimated using an NSR value based on estimated recoveries 

for all three metals, and metal prices. These values are converted to copper-only cut-off grades for use 

in production. The net value of precious metals (gold and silver) in the Copper Mountain ore has 

historically varied between 15% and 30%, depending on relative pricing and ore location. Two cut-off 

grades are used to divide rock into waste and low- and high-grade ore, which allows the mine to employ 

a stockpiling strategy to improve the Projectôs net present value (NPV). The cut-off grades may be 

varied with metal pricing and mining conditions as necessary during operations. Currently at the Copper 

Mountain Mine, the separation between low-grade and high-grade is 0.17% Cu, and between low-grade 
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(stockpile material) and waste is 0.10% Cu; however, this cut-off grade may be varied with changes to 

metal prices or mining conditions.  

1.14.3 Mineral Resource and Reserve Classification  

Mineral Resources are classified into Measured, Indicated, and Inferred categories using Canadian 

Institute of Mining (CIM) (2014) definitions. These Mineral Resource estimates are based on a level of 

geological confidence that is a function of both the continuity of mineralization and the spacing of the 

data points (composited assays from drill holes) from which the estimation is made. The Copper 

Mountain deposit is categorized into domains based on type or style of mineralization, continuity of 

mineralization, and orientation of the principal direction of mineralization. Search strategies for 

interpolating composite values into blocks vary with domain and mineralization. This calculation is 

achieved by specifying the search distances, orientations, and minimum (and maximum) number of 

composite values from a specified number of drill holes used by the interpolation process. Indicated 

and Inferred classifications have lower thresholds for the required number of composites and drill holes 

than the Measured classification.  

Mineral Reserves classification is based on the resource classification, such that Measured Resources, 

within an economically mineable design pit convert to Proven Reserves, and Indicated Resources 

convert to Probable Reserves. Inferred resources within the Reserve pit shell are treated as waste for 

this Technical Report. However, additional drilling within areas of Inferred Resources is commonly 

successful in converting most of the Inferred Resource blocks to the Measured or Indicated 

classifications. Dilution of mineralization during mining is incorporated into the block model through a 

combination of block size and interpolation methodology.  

1.14.4 Mineral Resource Statement  

The Mineral Resource base from which the Reserves and the mine plan are derived is summarized below. 

The M+I Copper Mountain Mine Mineral Resource (at a 0.10% Cu cut-off grade) as of September 1, 2020, 

is 499 Mt grading 0.25% Cu, 0.11 g/t Au, and 0.78 g/t Ag, and is shown in Table 1-2. 

Table 1-2: Combined Copper Mountain and New Ingerbelle Mineral Resources 

Cu% 

Cut-off Grade  

Tonnes 

kt 

Copper  

(%) 

Gold  

(g/t) 

Silver  

(g/t) 

Copper 

(Mlb) 

Gold 

(Moz)  

Silver 

(Moz)  

Measured  

0.18 101,014 0.331 0.133 1.135 737 0.43 3.68 

0.10 168,166 0.254 0.103 0.830 940 0.56 4.49 

Indicated 

0.18 218,077 0.302 0.137 0.948 1450 0.96 6.65 

0.10 486,229 0.212 0.093 0.633 2274 1.46 9.90 

Measured and Indicated 

0.18 319,091 0.311 0.136 1.007 2187 1.39 10.33 

0.10 654,395 0.223 0.096 0.684 3214 2.01 14.39 

Inferred 

0.18 140,765 0.282 0.140 0.665 875 0.63 3.02 

0.10 323,502 0.199 0.097 0.501 1420 1.01 5.21 

Notes: 1. Mineral Resources were estimated using the September 1, 2020 mining surface for Copper Mountain Mine. 2. Mineral Resources are 

constrained by a $3.50/lb Cu pit shell. 3. Cut-off grade is based on copper grade only. 4. Mineral Resources are inclusive of Mineral Reserves, 

but do not include stockpiled material. 5. Cut-off grades applied at 0.10% Cu and 0.18 Cu%. 6. Totals may not add due to rounding. 
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1.15 Mineral Reserve Estimate  

Mineral Reserves are prepared in accordance with definitions and practices published by CIM (2014). 

The total Copper Mountain Mine Mineral Reserve (at a 0.10% Cu cut-off grade) as of September 1, 

2020 is 462 Mt grading 0.23% Cu, 0.10 g/t Au, and 0.72 g/t Ag, and is shown in Table 1-3. Proven and 

Probable Mineral Reserves are derived from the Measured and Indicated resources, respectively, in 

the resource block model, which can be economically extracted from fully designed pits with a 

sufficiently detailed LOM plan. The process of estimating reserves begins with generating a series of 

pit shells using Whittle 4D software, which incorporates the LerchsïGrossmann (LG) optimization 

algorithm. All economic parameters are considered during pit optimization, which is based on NSR 

value. The block NSR is based on estimated grade and metal recoveries, metal prices, and all costs 

related to transportation, smelting, and refining of the concentrate. The processing costs consist of 

milling costs, administrative costs, and the cost of tailings management. Copper Mountain Mine Mineral 

Reserves are summarized in Table 1-3.  

Table 1-3: Copper Mountain Mine Mineral Reserves, September 1, 2020 

Category 

Tonnes 

kt 

Cu Grade 

(% Cu) 

Ag Grade 

(g/t) 

Au Grade 

(g/t) 

Cu Pounds 

(Mlb) 

Ag Ounces 

(koz) 

Au Ounces 

(koz) 

Proven 
  

 
  

 
 

CMM Total Pit 98,525 0.29 1.27 0.08 624 4,010 249 

Ingerbelle Pit 58,040 0.25 0.51 0.16 324 952 296 

Subtotal Pit Only 156,565 0.27 0.99 0.11 948 4,962 545 

Stockpile 52,240 0.15 0.45 0.04 177 756 67 

Total Proven 208,805 0.24 0.85 0.09 1,125 5,717 612 

Probable  
  

 
  

 
 

CMM Total Pit 118,777 0.22 0.79 0.07 565 3,025 268 

Ingerbelle Pit 134,757 0.23 0.46 0.14 683 1,999 625 

Stockpile        

Total Probable 253,534 0.22 0.62 0.11 1,248 5,024 892 

Proven + Probable        

CMM Total Pit 217,302 0.25 1.01 0.07 1,189 7,035 517 

Ingerbelle Pit 192,797 0.24 0.48 0.15 1,006 2,951 920 

Subtotal Pit Only 410,099 0.24 0.76 0.11 2,196 9,986 1,437 

Stockpile 52,240 0.15 0.45 0.04 177 756 67 

Total 462,339 0.23 0.72 0.10 2,373 10,741 1,504 

Notes: 1. Joint Ore Reserves Committee (JORC) and CIM (2014) Definition Standards were followed for Mineral Reserves.  

2. Mineral Reserves were generated using the September 1, 2020 mining surface.  

3. Mineral Reserves are reported at a 0.10% Cu cut-off grade.  

4. Mineral Reserves are reported using long-term copper, gold, and silver prices of $2.75/lb, $1,500/oz, and $18.50/oz, respectively.  

5. An average CMM copper process recovery of 80%, gold process recovery of 65%, and silver process recovery of 70% is based on geo-

metallurgical domains and actual plant values.  

6. An average Ingerbelle copper process recovery of 88.5%, gold process recovery of 71%, and silver process recovery of 65% is based on 

geo-metallurgical domains, historical recoveries, and recent testwork.  

7. Average bulk density is 2.78 t/m3.  

8. Stockpile tonnes and grade based on production grade control process. 
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1.15.1 Mine Optimization and Cut-off Grades 

Estimating Reserves at Copper Mountain uses standard steps of open pit optimization, pit design, 

production scheduling, and financial modelling. Assumptions are based on operating experience and 

both mine and mill performance. All operating, capital, and sustaining costs are considered by the 

production model. Capital costs include new and/or used mine equipment required to achieve the 

production profile. Operating costs includes all costs, such as power, diesel fuel, parts, maintenance, 

grinding media and other consumables, and general and administrative (G&A) costs. Gemcom 

MineSched software is used to assist in scheduling production and phasing the mine design. Production 

schedules are based on achieving a tonnage of mill feed, which is constrained by the specified mining 

fleet, ore and waste haul profiles, and calculated productivities. Known mining disruptions are inserted 

into the schedule, such as anticipated climatic conditions that can cause delays. The Copper Mountain 

Mine, with New Ingerbelle pit and non-economic rock storage area (NERSA) arrangement is shown in 

Figure 1-2. 

The mine uses period-varying two cut-off grades to separate waste rock from low- and high-grade ore. 

Low-grade ore is stockpiled; high-grade ore is generally sent to the crusher, but can be stockpiled, 

depending upon production rates of the various materials over a given time frame. The fine ore pile that 

feeds the mill has enough capacity for approximately five days of milling. The current mining fleet can 

move an average of about 200 kt/d, depending upon material classification and haulage profiles. The 

estimated fleet can sustain mine production for the 65 kt/d milling case. 

After a two-year evaluation period, the Copper Mountain Mine has begun installing MineSense 

hardware and software on three of its five loading units. MineSense, a company based in Vancouver, 

provides a technology enabled by proprietary algorithms that measures and reports ore grade and ore 

characteristics. The systemôs primary goal is to direct the right material to the right destination, that is, 

ore to the primary crusher and waste to the waste dump. 

To date, MineSense technology has accomplished two objectives, listed below. 

¶ Selective recovery of economic copper ore from defined non-economic rock; approximately a 

4% improvement. 

¶ Selective rejection of non-economic rock from defined economic copper ore; approximately a 

4% improvement. 
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Figure 1-2: Copper Mountain Mine with New Ingerbelle Ultimate Pit and NERSA, 2020 

 




































































































































































































































































































































































































































