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IMPORTANT NOTICE 
 

 

This report was prepared as a National Instrument 43-101 Standards of Disclosure for Mineral 

Projects Technical Report for Lundin Mining Corporation (Lundin) by SRK Consulting (Canada) 

Inc. (SRK). The quality of information, conclusions, and estimates contained herein are consistent 

with the quality of effort involved in SRKôs services. The information, conclusions, and estimates 

contained herein are based on: i) information available at the time of preparation, ii) data supplied by 

outside sources, and iii) the assumptions, conditions, and qualifications set forth in this report. This 

report is intended for use by Lundin subject to the terms and conditions of its contract with SRK and 

relevant securities legislation. The contract permits Lundin to file this report as a Technical Report 

with Canadian securities regulatory authorities pursuant to the Canadian Securities Administratorsô 

National Instrument 43-101. Except for the purposes legislated under applicable Canadian securities 

law, any other uses of this report by any third party is at that partyôs sole risk. The responsibility for 

this disclosure remains with Lundin. The user of this document should ensure that this is the most 

recent Technical Report for the property as it is not valid if a new Technical Report has been issued. 

 

 

 

© 2018 SRK Consulting (Canada) Inc. 

 

This document, as a collective work of content and the coordination, arrangement and any 

enhancement of said content, is protected by copyright vested in SRK Consulting (Canada) Inc. 

(SRK). 

 

Outside the purposes legislated under provincial securities laws and stipulated in SRKôs client 

contract, this document shall not be reproduced in full or in any edited, abridged or otherwise 

amended form unless expressly agreed in writing by SRK. 
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Executive Summary 
 

The Candelaria Copper Mining Complex comprises two adjacent copper mining operations that produce 

copper concentrates from open pit and underground mines located near Copiapó in the Atacama Region, 

Region III of Chile. Compa¶ía Contractual Minera Candelaria (Minera Candelaria) is an open pit and 

underground mine providing copper ore to an on-site concentrator with a capacity of 75,000 tonnes per day, 

and Compa¶ía Contractual Minera Ojos del Salado (Minera Ojos del Salado) comprises two underground 

mines: Santos and Alcaparrosa. The Santos mine provides copper ore to an on-site concentrator with a capacity 

of 3,800 tonnes per day and provides an average of 1,400 tonnes per day to the Minera Candelaria 

concentrator, while all the ore from the Alcaparrosa mine is treated at the Minera Candelaria processing plant. 

In 2018, the operations are forecast to collectively produce contained metals in concentrates (100 percent 

basis) containing 135 kilotonnes of copper, 78,000 ounces of gold, and 1.2 million ounces of silver. The 

Candelaria Copper Mining Complex is indirectly owned by Lundin Mining Corporation (Lundin; 80 percent) 

and Sumitomo Metal Mining Co., Ltd. and Sumitomo Corporation (collectively, Sumitomo; 20 percent). 

 

Lundin is a diversified base metals mining company with operations Chile, the USA, Portugal, and Sweden 

producing copper, nickel, zinc, and lead. Lundin is a Canadian public company with a head office in Toronto, 

Canada. Its common shares are listed on the Toronto Stock Exchange (symbol LUN) and the NASDAQ 

Stockholm (symbol LUMI). 

 

In September 2018, Lundin retained the services of SRK Consulting (Canada) Inc. (SRK) to visit the 

Candelaria Copper Mining Complex and compile a technical report pursuant to National Instrument 43-101 

Standards of Disclosure for Mineral Projects and Form 43-101F1. This report updates the November 30, 2017 

Technical Report entitled ñTechnical Report for the Candelaria Copper Mining Complex, Atacama Region, 

Region III, Chileò. It summarizes the technical information that is relevant to support the disclosure of new 

Mineral Resources and Mineral Reserves estimates (as of June 30, 2018) prepared using revised economic 

parameters and the positive results of recent exploration programs.  

 

On September 6, 2018, Lundin announced updated Mineral Resource and Mineral Reserve Statements for the 

Candelaria Copper Mining Complex (as of June 30, 2018). Relative to the previous year, the Mineral 

Resources and the Mineral Reserves have increased significantly. Open pit Mineral Reserves are declared for 

the new Española deposit, a recent exploration discovery located south of the Candelaria pit. Mineral Reserves 

at the underground mines have also increased; allowing to extend the Life of Mine of the Complex by 5 years 

to 2040. During the first quarter 2018, the Los Diques tailings management facility, a key component of the 

Candelaria 2030 project, was commissioned, and can now receive tailings produced by the Candelaria Plant. In 

addition, the operational permits for Ojos del Salado were extended to 2022. The new production schedule 

presented in this technical report will serve as the basis for preparing a new Environmental Impact Assessment 

to modify and obtain the operational permits necessary for its implementation and other mine optimizations 

currently being studied. 

 

This report also summarizes changes to the open pit phase design and new underground production schedules, 

based on these updated Mineral Reserves, as well as operational improvement initiatives designed to reduce 

operational costs and improve efficiencies.   

 

Property Description and Ownership 
 

The Candelaria Copper Mining Complex is located in Chileôs Atacama Region, Region III, approximately 

20 kilometres south of the city of Copiapó and adjacent to the community of Tierra Amarilla all of which are 

approximately 650 kilometres north of Santiago (Figure i and Figure ii ). The properties are easily accessed 

using the public road system. Copiapó is a modern city with all the regular services and a population of 

approximately 160,000. Personnel employed by the Candelaria Copper Mining Complex come primarily from 

the Atacama region. The Candelaria and Ojos del Salado mines receive electrical power through long-term 

contracts with AES Gener S.A., a nation-wide energy company. The primary water supply comes from a 

desalination plant, which was commissioned in 2013 and is located at the Punta Padrones port facility at the 
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nearby sea port of Caldera. Both the desalination plant and the Punta Padrones port are owned by Minera 

Candelaria. Local treated sewage water purchased from Aguas Chañar is also used by the mines. The copper 

concentrate is trucked from site to local smelters or shipped from Punta Padrones to world markets. 

 

 
Figure i: Location of the Mines Comprising the Candelaria Copper Mining Complex 
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Figure ii: The Local Infrastructure of the Candelaria Copper Mining Complex 
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Copiapó has a desert climate with mild temperatures year-round. Winters are mild with warm temperatures. 

Annual precipitation averages approximately 17 millimetres, the majority of which falls in the winter months. 

The elevation of the mining operations does not exceed 800 metres above sea level. The climate and relatively 

low elevation allows for year-round mining and exploration activities. 

 

The Minera Candelaria property comprises 253 mining exploitation concessions (approximately 5,891 

hectares) and 80 mining exploration concessions (approximately 6,680 hectares). The Minera Ojos del Salado 

property comprises 205 mining exploitation concessions (approximately 9,287 hectares) and 59 mining 

exploration concessions (approximately 10,748 hectares). The tenements are free of mortgages, encumbrances, 

prohibitions, injunctions, and litigation. The tenements containing the active and future mining activities are 

not affected by royalties. The Candelaria Copper Mining Complex holds certain underground water use rights 

and certain surface water use rights. 

 

History 
 

The Candelaria sulphide deposit was discovered by Phelps Dodge Corporation (Phelps Dodge) in 1987. A 

feasibility study was completed in 1990, and, following approval by the Chilean government, construction 

started in October of 1992. Sumitomo acquired a 20 percent stake in the property in 1992. Production 

commenced in early 1995. 

 

In 2007, property ownership changed when Freeport-McMoRan Inc. (Freeport) acquired Phelps Dodge.  

 

During 2011, a pipeline was completed to bring water purchased from a nearby sewage treatment facility to the 

Candelaria mine. A desalination plant at the port of Caldera was built and commissioned in 2013 at a capacity 

of 500 litres per second. 

 

The Santos underground mine has been in production since 1929, with processing taking place at what is now 

called the Pedro Aguirre Cerda (PAC) plant. Phelps Dodge became sole owner of Minera Ojos del Salado and 

the Santos mine and PAC plant in 1985. The PAC plant has been expanded several times to its current capacity 

of 3,800 tonnes per day. Sumitomo acquired its 20 percent interest in Minera Ojos del Salado in 2005. 

 

In early 1996, production from the Alcaparrosa underground mine commenced. Due to low copper prices the 

PAC plant was shutdown from 1998 to 2004. 

 

In November 2014, Lundin acquired Freeportôs interest in the Candelaria Copper Mining Complex. 

 

The Candelaria Copper Mining Complex has been a significant producer of copper since the mid-1990s. Over 

the last four years, annual contained copper and gold metal in concentrates has averaged approximately 

174 kilotonnes and 100,000 ounces, respectively. 

 

During 2015, the Candelaria 2030 project received environmental approval. Key permits were received during 

2016 for the construction of the new Los Diques tailings storage facility and major civil works began in August 

2016 and construction continued through 2017. 

 

During 2017 permits were granted to allow the Candelaria Underground operations to expand production from 

6,000 to 14,000 tonnes per day. 

 

In 2018, the new Los Diques tailings management facility was commissioned and received its first tailings. In 

addition, initial Mineral Resources and Mineral Reserves were declared for the recent Española surface 

discovery.   

 

Geology, Mineralization, and Deposit Types 
 

The Candelaria sulphide deposit is located at the boundary between the Coastal Cordillera and the Copiapó 

Precordillera. The Coastal Cordillera of Chañaral and Copiapó is composed of Permian to Lower Cretaceous 

intrusions within a basement of metasedimentary rocks of Devonian to Carboniferous age. Volcanic, 
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volcaniclastic, and marine carbonate rocks represent intra- and back-arc sequences that were deposited during 

Early to Mid-Cretaceous.  

 

The Candelaria, Santos, and Alcaparrosa mines are located in the district of Punta del Cobre. The polymetallic 

sulphide deposits are hosted in volcanic rocks of the Punta del Cobre Formation. Polymetallic sulphide 

deposits in the Punta del Cobre district are located to the east of the main branches of the Atacama fault zone, a 

subduction-linked, strike-slip fault system stretching over 1,000 kilometres along the Chilean coast and active 

at least since the Jurassic. The dominant structural elements of the Punta del Cobre area are the northeast-

trending Tierra Amarilla Anticlinorium, a southeast-verging fold-and-thrust system and a series of north-

northwest- to northwest-trending high-angle faults. 

 

The copper-gold sulphide mineralization found at the Candelaria Copper Mining Complex is generally referred 

to as iron oxide copper gold (IOCG) mineralization. The sulphide mineralization occurs in breccias, stockwork 

veinlets, disseminations in andesite, and as an internal tuff unit. There are also some localized controls to 

mineralization in the form of faults, breccias, veins, and foliation. Candelaria has become an exploration model 

for Andean-type IOCG deposits that display close relationships to the plutonic complexes and broadly coeval 

fault systems. Depending on lithology and the structural setting, the polymetallic sulphide mineralization can 

occur as veins, hydrothermal breccias, replacement mantos, and calcic skarns. The Candelaria IOCG system 

lies within the thermal aureole of the Lower Cretaceous magmatic arc plutonic suite in the Candelaria-Punta 

del Cobre district. 

 

Exploration Status 
 

Ongoing exploration is conducted by the Candelaria Copper Mining Complex with the primary purpose of 

supporting mining and increasing the estimated Mineral Resources and Mineral Reserves available for mining. 

Exploration is focused on the known mantos, veins, and breccia masses in proximity to existing open pit and 

underground infrastructure. Historically, this strategy has proven very effective in defining new Mineral 

Resources available for underground mining. Much of the exploration is conducted from underground, 

requiring significant underground development to provide adequate drilling stations. Regional exploration is 

also undertaken on the large properties surrounding the mines to identify targets and define new Mineral 

Resource areas.  

 

From 2010 to the end of June 2018, Minera Candelaria and Minera Ojos del Salado have together invested 

more than US$229 million in exploration to expand the Mineral Resources primarily below the Candelaria 

Open Pit, to the north and south of the pit, and at the three underground mines (Candelaria Underground, 

Santos and Alcaparrosa). During this period, 3,198 core boreholes (888,435 metres) were drilled requiring 

15,061 metres of underground development to provide access for drilling.  

 

Brownfield exploration drilling began late in 2017 with surface drilling commencing in the south district of the 

Candelaria land concession in an area called Española.  In total, 79 drill platforms and roads were developed 

during the 2017 and 2018 drilling campaign, and 92 exploration and infill core holes totalling 31,370 metres 

were drilled at Española.    

 

The recent aggressive exploration program has resulted in significant new discoveries with a positive impact 

particularly on the life of the three underground mines. In 2015, a new exploration and resource development 

tool, Mineral Inventory Range Analysis (ñMIRAò) was initiated with the purpose to understand the potential 

mineral inventory remaining in the mines as well as within the Candelaria land holdings.  

 

Building on this exploration success, future exploration for the period 2019 to 2023 will focus on maintaining 

operational fronts in the mines, targeting the lateral extensions of the areas investigated since 2010 and 

exploring district targets to the north and south of mining infrastructure within the Minera Candelaria and 

Minera Ojos del Salado land holdings. The planned exploration program includes approximately 2,830 metres 

of underground development, 261,000 metres of core drilling, and continued geophysical campaigns at a total 

estimated combined cost of US$72.5 million.  Step out drilling will continue within the mines; however, 

exploration drilling will be focused in the district. 
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The exploration potential of the Candelaria Copper Mining Complex remains excellent. SRK is of the opinion 

that continued exploration programs and the MIRA exploration and Mineral Resource development initiative 

will continue to expand the underground Mineral Resource estimates. 

 

Drilling, Sample Preparation, Analyses, and Security 
 

Mineral Resources are estimated from information obtained from surface and underground boreholes. From 

1990 to June 30, 2018, 4,351core and percussion boreholes (1,260,592 metres) were drilled in and around the 

Candelaria mine. Since 1990 to 2004, there were five exploration diamond drill holes drilled in Española 

totaling 2,861 metres. Since July 2017 and the end of June 2018 there were 92 new diamond drill holes drilled 

totaling 31,370 metres. In the Santos mine from 1988 until June 30, 2018, a total 1,504 core boreholes 

(304,946 metres) were drilled from underground and surface stations. The borehole data base for the 

Alcaparrosa mine contains 1,085 boreholes (263,634 metres) drilled from surface and underground locations 

since 1990 and until the June 30, 2018.   

 

The drilling and sampling procedures are consistent with generally recognized industry best practices. SRK 

concludes that the samples are representative of the source materials and there is no evidence that the sampling 

process introduced a bias. 

 

Analytical samples informing the Candelaria Mineral Resource estimates were prepared and assayed at the 

Candelaria mine laboratory that is accredited to ISO17025 for the analyses of copper, iron, zinc, and silver. 

Analytical samples informing the Ojos del Salado Mineral Resource estimates were prepared and assayed by 

Intertek (formerly Vigalab). Conventional preparation and assaying procedures were used. Copper is analyzed 

by multi acid digestion and atomic absorption spectroscopy. Gold is assayed using a fire assay procedure. 

Specific gravity is systematically measured on core samples. 

 

The Candelaria Copper Mining Complex implements analytical quality control measures consistent with 

generally accepted industry best practices. The analytical quality control program includes the use of control 

samples inserted with all samples submitted and check assaying by umpire laboratories. The analytical quality 

control data are routinely monitored and audited. 

 

In the opinion of SRK, the analytical results delivered by the primary laboratories used are sufficiently reliable 

to inform Mineral Resource estimates. The sampling preparation, security, and analytical procedures used are 

consistent with generally accepted industry best practices and are therefore adequate to support Mineral 

Resource estimation. 

 

Mineral Processing and Metallurgical Testing 
 

The Candelaria Copper Mining Complex maintains regular metallurgical testing programs that are 

incorporated with historical testing results and mill performance into a statistical model to predict and improve 

processing performance in terms of mill throughput, metal recovery to concentrate, and final concentrate 

grade. Metallurgical tests are executed in several specialized in-house and commercial facilities. Testing 

includes rock hardness classification, mineralogy using QEMSCAN technology and bench scale flotation 

testing that is correlated with industrial scale performance in order to predict mill throughput and metallurgical 

performance. 

 

The success of the recent exploration programmes has allowed the study of potential production expansion 

options. New metallurgical tests were initiated in late 2016 as part of a Feasibility Study to evaluate potential 

throughput increases at the Candelaria mill.  Results and analysis from this testwork programme were 

evaluated and many process improvement initiatives have now commenced, focussing on debottlenecking and 

improving the performance of the existing mill facilities.  

 

The Candelaria Mill Optimization Project (CMOP) includes upgrades in crushing, grinding, classification and 

flotation circuit capacity that are forecast to improve throughput by 4,000 tonnes per day and copper recovery 

by 1.7 percent. The anticipated improvement in copper recovery will substantially address the recovery 

reductions associated with previous expansions in plant throughput. However, head grade will remain in the 
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range 0.5 to 0.7 percent copper and limit the benefits of these initiatives compared with, historically higher 

copper grades. 

 

Mineral Resource and Mineral Reserve Estimates 
 

The Mineral Resource estimates discussed herein are informed from core drilling information stored in a 

secured central database and were evaluated using a geostatistical block modelling approach. Six Mineral 

Resource models were prepared for the areas comprising the Candelaria Open Pit mine and Española open pit 

project and the three underground mines (Candelaria Underground North Sector, Candelaria Underground 

South Sector, Santos, and Alcaparrosa) using slightly different methodologies and assumptions. The block 

models comprising the Candelaria Underground, Santos and Alcaparrosa underground deposits have been 

integrated since 2017. 

 

SRK reviewed and audited the Mineral Resource models prepared by Minera Candelaria and Minera Ojos del 

Salado personnel. In the opinion of SRK, the Mineral Resource estimation reported herein is a reasonable 

representation of the Mineral Resources found at the Candelaria Copper Mining Complex at the current level 

of sampling. The Mineral Resources have been estimated in conformity with generally accepted CIM 

Estimation of Mineral Resource and Mineral Reserves Best Practices Guidelines and are reported in 

accordance with Canadian Securities Administratorsô National Instrument 43-101. The consolidated audited 

Mineral Resource Statement for the Candelaria Copper Mining Complex, as of June 30, 2018, is presented in 

Table i. Mineral Resources include Mineral Reserves. 

 

Relative to 2017, the 2018 combined open pit Measured and Indicated Mineral Resources tonnages have 

increased materially, whereas copper grades have decreased primarily as a result of the introduction of the 

Española Project and the reduction of the reporting cut-off grades from 0.20 percent copper to 0.15 percent 

copper. Combined underground Measured and Indicated Mineral Resources tonnages have also increased 

significantly, whereas copper grades have decreased primarily due to the introduction of new discoveries and 

the reduction of the reporting cut-off grades from 0.60 percent copper to 0.55 percent copper. Contained metal 

for Mineral Resources amenable to both open pit and underground extraction has however increased 

significantly. 

 

Open pit and underground Mineral Resource models (long-term models) for each deposit is compared to their 

respective grade control models (short term models) and to the production reports (as mined) on a monthly 

basis. Generally, the comparison between the long and short-term models is reasonable, but some significant 

differences do occur that should be analysed by CCMC staff. These reconciliations have been undertaken for 

copper, gold and silver. 
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Table i: Consolidated Audited Mineral Resource Statement*, Candelaria Copper Mining 
Complex, SRK Consulting (Canada) Inc., June 30, 2018 (100% Basis) 

 Quantity Grade  Contained Metal 

Classification Tonnes Copper Gold Silver Copper Gold Silver 
  ('000) (%) (g/t) (g/t) ('000 t) ('000 oz) ('000 oz) 

Open Pit 
Measured 468,239 0.47 0.11 1.46 2,220 1,647 22,014 
Indicated 65,757 0.38 0.09 0.92 251 198 1,943 
Measured and Indicated 533,995 0.46 0.11 1.40 2,471 1,845 23,957 
Inferred 34,417 0.37 0.09 0.42 128 95 462 

Underground 
Measured 222,957 1.05 0.24 3.27 2,330 1,714 23,431 
Indicated 111,018 0.96 0.22 2.84 1,066 774 10,137 
Measured and Indicated 333,975 1.02 0.23 3.13 3,397 2,489 33,568 
Inferred 18,301 1.07 0.19 2.28 196 111 1,344 

WIP** 
Measured 84,504 0.33 0.09 1.38 278 243 3,755 
Indicated        

Measured and Indicated 84,504 0.33 0.09 1.38 278 243 3,755 
Inferred               

Total 
Measured 775,699 0.62 0.14 1.97 4,829 3,605 49,201 
Indicated 176,774 0.74 0.17 2.13 1,317 972 12,080 
Measured and Indicated 952,474 0.65 0.15 2.00 6,146 4,577 61,281 
Inferred 52,719 0.62 0.12 1.07 325 205 1,806 

* Reported within the boundaries of the Compañía Contractual Minera Candelaria and Compañía Contractual Ojos del Salado 
properties. Mineral Resources are not Mineral Reserves and have not demonstrated economic viability. All figures are rounded to 
reflect the relative accuracy of the estimates. Mineral Resources include Mineral Reserves. Open pit Mineral Resources are 
reported at a cut-off grade of 0.15 percent copper for the Candelaria Open Pit and 0.20 percent copper for La Española Project, 
within conceptual pit shells based on metal prices of US$3.16 per pound of copper and US$1,000 per ounce of gold and current 
topography. Underground Mineral Resources are reported at a cut-off grade of 0.55 percent copper. 

** Work-in-progress (WIP) stockpiles 
 

 

Mineral Reserves are derived from Measured and Indicated Mineral Resources after applying economic 

parameters. The Mineral Reserves are derived and classified according to the following criteria:  

 

¶ Proven Mineral Reserves are the economically mineable part of the Measured Mineral Resources 

where development work for mining and information on processing/metallurgy and other relevant 

factors demonstrate that economic extraction is achievable. 

¶ Probable Mineral Reserves are those Measured and Indicated Mineral Resources where development 

work for mining and information on processing/metallurgy and other relevant factors demonstrate that 

economic extraction is achievable.  

 

The consolidated audited Mineral Reserve Statement for the Candelaria Copper Mining Complex is presented 

in Table ii . Mineral Reserves are included in Mineral Resources. 
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Table ii: Consolidated Audited Mineral Reserve Statement*, Candelaria Copper Mining 
Complex, SRK Consulting (Canada) Inc., June 30, 2018 (100% Basis) 

Classification 

 Grade Contained Metal 

Quantity Copper Gold Silver Copper Gold Silver 
(ô000 t) (%) (g/t) (g/t) (ô000 t) (ô000 oz) (ô000 oz) 

Candelaria Open Pit and Española 
Proven 376,316 0.49 0.11 1.52 1,842 1,365 18,443 
Probable 39,152 0.39 0.10 1.12 154 126 1,409 
Total  415,468 0.48 0.11 1.49 1,996 1,491 19,852 

WIP** (Candelaria and Ojos del Salado) 
Proven 84,504 0.33 0.09 1.38 278 243 3,755 
Probable        
Total  84,504 0.33 0.09 1.38 278 243 3,755 

Total District Underground 
Proven 71,876 0.88 0.21 3.33 634 478 7,693 
Probable 62,130 0.81 0.18 2.35 504 362 4,699 
Total  134,006 0.85 0.20 2.88 1,139 840 12,392 

District Combined 
Proven 532,696 0.52 0.12 1.75 2,755 2,087 29,891 
Probable 101,282 0.65 0.15 1.88 659 488 6,108 
Total  633,978 0.54 0.13 1.77 3,413 2,575 35,999 

* Mineral Reserves are included in Mineral Resources. Mineral Reserves have been prepared using metal 

prices of US$2.75 per pound of copper, US$1,000 per ounce of gold, and US$15.00 per ounce of silver. All 
figures have been rounded to reflect the relative accuracy of the estimates. Minera Candelaria Mineral 
Reserves for open pit and underground are reported at cut-off grades of 0.17 and 0.57 percent copper, 
respectively. Underground Mineral Reserves for Alcaparrosa and Santos mines are reported at cut-off 
grades of 0.59 and 0.64 percent copper, respectively. Mineral Reserves for the Española open pit project 
are reported at cut-off grade of 0.21 percent copper. 

** Work-in-progress (WIP) stockpiles 
 

 

Mining Methods 
 

The Candelaria Open Pit mine operates with an overall mining rate of approximately 310,000 tonnes per day 

over the next 10 years including an average of 45,000 tonnes per day of ore sent to the Candelaria processing 

plant together with substantial quantities of ore recovered from the WIP stockpiles. The average grade of the 

ore that will be mined from the open pit over the remaining life of mine (LOM) is estimated at 0.49 percent 

copper, while stockpiled work-in-progress material is estimated to have an average grade of 0.33 percent 

copper. The mine currently operates seven electric shovels, 43 haulage trucks, eight production drills, and a 

fleet of support equipment. A major open pit mine equipment re-capitalization programme will see much of the 

current fleet replaced over the next three years.   

 

The Candelaria Underground mine is forecast to produce 9,000 tonnes per day of ore in 2018, ramping up to a 

steady state of 14,000 tonnes per day by 2021 as per the LOM plan. The average LOM grade is 0.85 percent 

copper. The Alcaparrosa mine currently produces 4,300 tonnes per day of ore and is expected to maintain that 

rate in the LOM plan. The LOM average grade is 0.79 percent copper. The Santos mine will continue to 

produce at its current rate of production of 5,200 tonnes per day of ore with an average LOM grade of 

0.91 percent copper. The mining method in all three underground mines is sublevel open stoping. 

 

The LOM plan for the Candelaria Copper Mining Complex is largely driven by supplying ore to the Candelaria 

processing plant from the Candelaria and Española open pit open pits although higher grade underground 

sources are of increasing importance. Surface WIP stockpiles are fed to the plant once the open pit Mineral 

Reserves have been depleted. The open pit and work-in-progress stockpile Proven and Probable Mineral 

Reserves are estimated at 499.9 million tonnes at an average grade of 0.45 percent copper, 0.11 gram of gold 

per tonne, and 1.47 grams per tonne silver.  
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The Candelaria open pit was designed to be mined in several phases of development. As of June 2018, five 

phases of development remain in the LOM plan (Phases 9 to 13). The overall strip ratio is expected to be 

2.45:1 including ore that is initially delivered to stockpiles. The total in-pit waste is 939.6 million tonnes and 

the overall life of the open pit mine is 17 years. Candelaria has been planning a substantial mine equipment 

recapitalization program to replace the aged mining equipment fleet and a change in the loading methodology 

to increase capacity and efficiency while improving equipment availability and reliability. The program is 

under way and progress on schedule or ahead of schedule. The forecast total cost over the four years (2018-

2021) of this mine equipment recapitalisation programme is US$216.0 million of which US$110.4 is expected 

to be spent in 2018.  

 

For the Española project the total in-pit waste is 83.2 million tonnes and the overall life estimated in 7 years. 

 

The three underground mines (Candelaria Underground, Santos, and Alcaparrosa) utilize a sublevel stoping 

mining method for ore extraction. This method is ideal for relatively large, vertical, as well as thick deposits 

with favourable and stable host rock. Stopes can typically be up to 180 metres high with sublevels at 20 to 

60 metre intervals. The length of the stopes is generally 40 to 100 metres with widths varying between 20 to 

30 metres. Stopes are drilled down from the sublevel drilling drifts as benches using 114 to 140 mm diameter 

down-the-hole holes. The holes are loaded and blasted in vertical slices towards an open face created by the 

slot blasting. The blasted ore gravitates to the bottom of the stope and is collected in draw points at the 

production level below. This lower level also consists of the haulage (transport) drift. The undercut levels, 

which feed the draw points, are 15 to 20 metres high and inclined at 50 to 60 degrees to allow the blasted ore to 

flow easily by gravity. An Epiroc Simba tophammer rig drills 64 mm up holes within the undercut, which are 

loaded and blasted with the downholes. Once the stope is mined, a remaining rib pillar, which can be another 

20 to 30 metres wide, may be blasted into the stope to increase the extraction tonnage. Typically, a 20-metre 

structural pillar remains between each stope and no backfill is used at these operations. Mucked ore is dumped 

into 60 tonne underground trucks or 30 tonne highway type trucks (being replaced by the former trucks) and 

hauled up the ramp to a surface stockpile for subsequent re-handling and processing. The current mine lives of 

the Candelaria Underground, Alcaparrosa, and Santos mines are 19, 9 and 10 years, respectively. 

 

For 2018, the Candelaria Copper Mining Complex is forecast to produce contained metals in concentrate 

(100 percent basis) of 135 kilotonnes of copper, 78 kilo ounces of gold and 1.2 million ounces of silver. Over 

the remaining LOM plan (to 2040), the average annual production is estimated to be 142 kilotonnes of copper, 

82 kilo ounces of gold and 1.3 million ounces of silver. This is an improvement over the previously reported 

production schedule and increases the overall project economics. Over the 10-year period, 2019 to 2028, the 

average annual production is estimated to be 180 kilotonnes of copper, 102 kilo-ounces of gold and 1.6 million 

ounces of silver. 

 

Recovery Methods 
 

The Candelaria processing plant receives ore from the Candelaria Open Pit and the Candelaria Underground 

North Sector and Ojos del Salado underground mines. It has a nameplate capacity of 75,000 tonnes per day. 

The PAC processing plant receives ore from the Santos underground mine and has a design capacity of 

3,800 tonnes per day. 

 

The historical processing performance of Candelaria from 2000 to mid-2018 averaged 25.8 million tonnes per 

year, equivalent to approximately 76,000 tonnes per day with a utilization of 93 percent. During this period, 

metallurgical recovery averaged 94 percent for copper, 75 percent for gold, and 83 percent for silver. 

 

The Candelaria processing plant flowsheet is conventional, comprising two parallel process lines for grinding 

and flotation, reclaimed process water from a conventional tailings dam, final concentrate filtration, and 

shipping of bulk copper concentrates. Run of mine ore is trucked to a primary gyratory crusher. Grinding takes 

place in a multi-stage closed circuit using semi-autogenous grinding (SAG) mills, ball mills, and pebble 

crushing. A multi-stage flotation circuit using an arrangement of mechanical cells, regrind mills and column 

cells produces copper concentrate. Final flotation copper concentrate with gold and silver by-product metals is 

thickened, filtered, and stored on site. Final flotation tails are conventionally thickened and disposed of in a 

rockfill embankment tailings storage facility. Process water is reclaimed from the tailings dam for reuse in the 

processing plant.  
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The PAC processing plant has been in operation since 1929. The plant processes 3,800 tonnes per day of fresh 

feed from the Santos underground mine with an average historical head grade of 0.85 percent copper and a 

copper recovery of 94 percent. The historical gold and silver recoveries are 72 percent. 

 

The PAC processing plant flowsheet comprises a closed-circuit crushing plant including a primary jaw crusher, 

a secondary cone crusher, and two tertiary cone crushers. The grinding circuit has three ball mills operating in 

parallel and in direct closed circuit with hydro-cyclone classification. The flotation plant uses conventional 

multi-stage, mechanical, flotation cells, regrind milling, and column cells for the final concentrate cleaning 

stage. The final concentrate is thickened and filtered. Final flotation tailings from the PAC plant are pumped to 

the main Candelaria tailings storage facility while a new line to Los Diques is planned to be installed in 2019. 

 

Copper concentrates containing precious metals are trucked to the Punta Padrones port, near Caldera. In 2018, 

the typical Candelaria copper concentrate is forecast to average 30 percent copper, 6 g/t gold, and 92 g/t silver 

with a moisture content of 8.0 percent after filtration. The copper concentrate of the PAC plant is forecast to 

average 30 percent copper, 5 g/t gold, and 67 g/t silver. 

 

Minera Candelaria has an agreement with a third-party company to process Candelariaôs flotation tailings to 

produce a magnetite concentrate and this produces an additional source of by-product revenue.  

 

In 2018, the initial construction phases of the new Los Diques tailings storage facility were completed and the 

facility received its first tailings during the first quarter as part of commissioning. The Los Diques tailings 

storage facility can now receive 100 percent of the flotation tailings from the Minera Candelaria processing 

plant. The Los Diques tailings storage facility is located to the southwest of the open pit and plant sites and 

will have an approximate designed capacity of 600 million tonnes. Flotation tailings from the PAC processing 

plant continue to be deposited in the Candelaria tailings storage facility while a pipeline to Los Diques will be 

installed in 2019. The Candelaria flotation tails are thickened and then pumped to the tailings storage facility at 

an average solids concentration of 50 percent. The PAC flotation tails are pumped unthickened at an average 

concentration of 35 percent solids. 

 

Project Infrastructure 
 

The Minera Candelaria infrastructure includes: 

 

¶ Candelaria Open Pit with a capacity of approximately 310,000 tonnes of rock per day over the next 10 

years. 

¶ Surface waste dumps located to the north and southwest of the Candelaria Open Pit. 

¶ Candelaria processing plant with a nameplate capacity of 75,000 tonnes per day. A series of process 

improvements (on going) have been scheduled for 2018 and 2019. 

¶ Candelaria Underground (North Sector) with a current production ore capacity of 9,000 tonnes per 

day ramping up to 14,000 tonnes per day in 2021 with the introduction of the South Sector. 

¶ Candelaria tailings storage facility located northwest of the Candelaria Open Pit. 

¶ The new Los Diques tailings storage facility located to the south-east of the open pit and mine 

facilities. 

¶ Ancillary mine services and administrative buildings and road accesses. 

¶ Off-site Punta Padrones port located at Caldera with a 45,000-wet metric tonne designed storage 

capacity and 1,000 wet metric tonnes per hour loading capacity. 

¶ Desalination plant adjacent to the port facility commissioned in January 2013 with a capacity of 

500 litres per second and the related pipeline to connect to the Bodega pump station (80 kilometres). 

¶ Pipeline from the Bodega pump station to the Candelaria plant site (40 kilometres). 

 

Minera Ojos del Salado infrastructure includes: 

 

¶ Alcaparrosa underground mine with an ore capacity of 4,300 tonnes per day. 

¶ Santos underground mine with an ore capacity of 5,200 tonnes per day. 

¶ PAC processing plant with a capacity of 3,800 tonnes per day. 
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¶ Ancillary surface service buildings and road accesses. 

 

Market Studies 
 

The quality of the copper concentrates produced by the Candelaria Copper Mining Complex is excellent. The 

concentrates are clean and have very low content of critical elements such as lead, arsenic, antimony, bismuth, 

and mercury. The range of the zinc content in the Candelaria copper concentrates is very wide (0.1 percent to 

3.75 percent) and may, from time to time, result in modest penalties from some copper smelters. 

 

Minera Candelaria concentrate is primarily sold through eight long-term contracts under a range of quantity 

options and destinations. One contract expires at the end of 2019, with the remainder continuing past 2019 on 

an evergreen basis. All contracts are referenced against annual copper smelter treatment terms. The concentrate 

is shipped from the Punta Padrones port facility to destinations in Europe, China, Japan and Korea.  

 

Minera Ojos de Salado copper concentrate is currently sold under two long-term contracts: one for domestic 

delivery in Chile and one for delivery to Japan. The contracts run at least until the end of 2019 and both are 

referenced against annual copper smelter treatment terms. 

 

Environmental Studies, Permitting, and Social or Community Impact 
 

The Candelaria Copper Mining Complex is located at approximately 450 metres above sea level in the 

southern margins of the Atacama Desert, south of the major regional center of Copiapó and a few kilometres 

from the community of Tierra Amarilla. The Punta Padrones facilities are located adjacent to the coastal 

community of Caldera, approximately 110 kilometres from the mine and mill. The arid climate and proximity 

to communities and agricultural areas and fishing zones constitute the major environmental and social 

constraints on project development and mine operation. 

 

Chile has in place a comprehensive regulatory framework for mining and other industrial activities, dating 

from the mid-1990s and most recently updated in 2013. Although the Candelaria Copper Mining Complex was 

permitted and developed prior to the modern framework being in place, it holds numerous environmental 

approvals stemming from modifications to the original developments. In addition, the complex holds more 

than 1,000 permits for construction and operation of the mining and milling facilities, and related 

infrastructure. 

 

The most recent environmental assessment process for Candelaria was initiated in September 2013 with the 

submittal of an Environmental Impact Study (Estudio de Impacto Ambiental, EIA). The ñCandelaria 2030ò 

EIA included, among other things, an extension of the operating life of the facilities and the Los Diques 

tailings storage facility. The Alcaparrosa mine received environmental approval in 1996 with subsequent 

amendments, most recently an EIA requesting the extension of the mine operation through 2022.  

The Environmental Management Systems for the Candelaria Copper Mining Complex have been certified 

under the international ISO 14001 Standard since 1999.  During 2017, the Candelaria Copper Mining Complex 

implemented the updated standard ISO 14001/2015 for Minera Candelaria and Minera Ojos de Salado. An 

external audit was performed in January 2018 and the certification with the updated standard was granted for 3 

years.  

 

The Environmental Superintendent (Superintendencia de Medio Ambiente, SMA) is the arm of the 

Environment Ministry that is responsible for monitoring and enforcing compliance with environmental 

approval (RCA) conditions and applicable environmental legal requirements. In 2013 and 2014, prior to 

Lundinôs acquisition of its interest in the mine, the SMA conducted two inspections of the Candelaria mine and 

port facilities. In May 2015, the SMA issued Extent Resolution No. 1/ROL D-018-2015 detailing 16 charges 

against the Candelaria Copper Mining Complex for alleged non-compliance with its environmental approvals. 

Following approximately 18 months of information exchange, the SMA issued Extent Resolution No. 

1111/2016 in December 2016, eliminating four of the 16 charges and levied a fine totaling 5,049 annual tax 

units (UTA), equivalent to approximately US$4 million. Candelaria appealed the sanctioning resolution to the 

Environmental Court. In June 2018 Candelaria was notified of the rejection of the appeal in the Environmental 

Court and in July 2018, Candelaria paid the fine and appealed to the Supreme Court (Corte Suprema). It is 
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expected that the process may take up to a year or more to be resolved in the Supreme Court. Candelaria does 

not foresee any impact of this legal process on production 

 

The Candelaria Copper Mining Complex is an active participant in civil society in the Atacama region of 

Chile, with social initiatives focussed principally on the communities nearest to the mine and port sites, namely 

Tierra Amarilla, Copiapó and Caldera. The Candelaria Copper Mining Complex operates liaison offices in 

both communities and has implemented a formal Stakeholder Engagement Plan and a grievance/suggestions 

mechanism. Community forums, called ñEncuentros con Candelariaò and consisting of open meetings, have 

been conducted to share relevant information about the companyôs strategic plan and initiatives on topics 

related to safety, environmental, operational and social performance. 

 

The Candelaria Copper Mining Complex has in place agreements with the local government of Tierra 

Amarilla, Caldera and Copiapó. The Tierra Amarilla agreement makes available more than US$16.5 million 

focused on socioeconomic development and protection of local culture, environment and heritage. In addition, 

at Caldera where most residents are either directly or indirectly linked to the fishing industry, Minera 

Candelaria established the Fishermen Development Fund to offer local fishermen resources to develop 

individual and collective projects in the four main areas of housing, health, education and economic 

development and to promote sustainability in the fishing sector including upskilling, retraining, practice. 

 

In 2017, the Candelaria Copper Mining Complex initiated a process to develop a 5-year Strategic Development 

Plan aimed to position the Candelaria Copper Mining Complex as a catalyst for the development of the 

Atacama region, together with the generation of public-private partnerships. The key pillars of the process are 

economic development, education, wellness and social and environmental innovation. Implementation of the 

plan continues with the development of a local contracting program, and currently 95 percent of the workforce 

resides in the Atacama Region. Also, a program of local suppliers was put in place in partnership with CORFO 

(National Corporation for the Promotion of Production).   

 

Capital and Operating Costs 
 

The average open pit mining cost over the next 5 years (2019 ï 2023), excluding the impact of capitalized 

waste stripping, is estimated to be US$2.12 per tonne of material moved, with annual fluctuations. Total 

mining costs include ore and waste stripping. Costs have decreased slightly over the previous forecast due to 

the renewal of the mineôs mobile equipment fleet and a decrease in labour and supplies costs. Energy (diesel) 

costs are slightly higher than those previously forecast. 

 

The average underground mining cost over the next 5 years at Candelaria Underground is estimated to be 

US$15.30 per tonne, with overall costs falling as development requirements decrease in the last year of 

operations. Contractor costs account for 60 percent of the total mining costs. The forecast average Ojos del 

Salado unit underground mining cost over the next 5 years is estimated at approximately US$19.94 per tonne. 

The mine lives at Santos and Alcaparrosa have both been extended to 2028 and 2027, respectively. 

 

The forecast average unit processing cost for Minera Candelaria over the next 5 years is estimated to be 

US$6.30 per tonne, decreasing from US$6.88 in 2019 to US$5.52 in 2023 as newly-negotiated electricity rate 

takes effect. 

 

The average processing cost for Minera Ojos del Salado over the next four years is estimated to be US$7.96 

per tonne. This is a combination of the costs for treating the Santos ore at the PAC plant and the Alcaparrosa 

ore at the Candelaria plant.  

 

Minera Candelaria unit general and administrative cost (G&A) over the next 5 years is estimated to be 

US$1.85 per tonne. For Minera Ojos del Salado, the average unit G&A cost over the next 5 years is expected 

to be US$1.20 per tonne. 

 

For 2018, the forecast combined Candelaria Copper Mining Complex C1 cash operating cost is estimated to be 

US$1.70 per pound (net of by-product credits).  From 2019 to 2023, the forecast C1 cash costs are estimated at 

between US$1.29 and US$1.53 per pound of copper net of by-product credits and the effect of the Franco-

Nevada gold and silver streaming agreement. LOM C1 cash costs are forecast to average approximately 
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US$1.41 per pound of copper net of by-product credits and the Franco-Nevada gold and silver streaming 

agreement. Fluctuations in the cash cost are largely driven by the changes in the copper head grade in the open 

pit, and hence copper metal production, over the LOM. 

 

At Minera Candelaria, total capital expenditures over the period 2019 to 2023, excluding capitalized waste 

stripping, are forecast at US$571.5 million and at Minera Ojos del Salado the forecast for the next 5 years is 

US$96.0, totaling a combined cost of US$667.4. In the Candelaria Open Pit mine, a major recapitalization of 

the open pit mine equipment fleet has been approved and will be on-going for the next few years. This includes 

new trucks, shovels and ancillary equipment at a forecast total cost of US$216 million, of which US$110.4 

million expected to be spent in 2018 and the remainder over the next three years. Capital costs for the 

Candelaria Underground mine have increased over previous forecasts and represent the development and 

supporting mine infrastructure for the expanded production in the North Sector of the Candelaria Underground 

and the development of the South Sector of the mine. The forecast capital expenditure for Candelaria 

Underground South Sector over the next 5 years is US$76 million, of which US$ 32 million is expected to be 

spent in 2019. Candelaria mill capital costs are forecast at US$76 million over the next 5 years including a 

number of significant process improvement initiatives under the CMOP project that will increase mill 

throughput by 4,000 tonnes per day and copper metal recovery by a forecast 1.7 percent. Tailings capital costs 

the early commencement of additional phases of the new Los Diques tailings storage facility reducing both 

operating and capital costs over the long term. G&A costs include a number of environmental and local 

community initiatives. 

 

During the production phase of the Candelaria Open Pit mine, waste stripping costs which provide probable 

future economic benefits and improved access to the orebody are capitalized to mineral properties. Lundin 

capitalizes waste stripping costs when experienced strip ratios are above the average planned strip ratio for 

each open pit phase under development. Capitalized waste stripping from the Candelaria open pit and the 

Española open pit project is forecast to be US$647.8 million for the period 2019 to 2023 and represents the 

changed phasing of the Candelaria open pit and the development of the Española project and the increased 

stripping ratio over the short term. This short-term increase results in an improved copper production profile 

over the LOM and overall improvement in Candelariaôs economics. 

 

Economic Analysis 
 

Lundin has opted to exclude reporting this section as producing issuers may exclude the information required 

under Economic Analysis (Item 22 of Form 43-101F1) for technical reports on properties currently in 

production unless the technical report includes a material expansion of current production. 

 

Conclusions and Recommendations 
 

The Candelaria Copper Mining Complex is a world class long life copper mining operation with potential to 

further extend the operating life. In 2018, the operations are forecasted to collectively produce contained 

metals in concentrates (100 percent basis) containing 135 kilotonnes of copper, 78,000 ounces of gold, and 

1.2 million ounces of silver. Based on the June 30, 2018 Mineral Reserves, the projects are expected to support 

operations until 2040. 

 

Ongoing Mineral Resource expansion exploration, however, has the potential to extend the mine life beyond 

2040 and further change the projected copper production profile by replacing low grade open pit and stockpile 

mill feed with higher grade ore extracted from the expanding underground mines and deferring depletion of the 

low-grade stockpiles. There are also opportunities to increase the throughput capacity of the Candelaria plant 

through improvement initiatives currently under implementation and modifications to the grinding circuits. 

Various ongoing onsite optimisation initiatives with certain disciplines (including MIRA, CMOP, Candelaria 

South development, mining equipment upgrades and various infrastructure upgrades) are progressing well, 

with each having the potential to have a positive and material impact on operational efficiencies and to the 

LOM.  

 

The technical information about the Candelaria Copper Mining Complex is extensive and attests to the high 

overall quality of the exploration, mine planning, design work and operational reporting completed by site 

personnel, as is expected from a world class asset. SRK examined the exploration, geology and Mineral 
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Resource modelling, mine designs, Mineral Reserve estimates, processing, and environmental aspects of the 

Candelaria Copper Mining Complex. On the basis of the results from the audit, SRK concludes that the 

Mineral Resource and Mineral Reserve Statements for the Candelaria Copper Mining Complex as of June 30, 

2018 are appropriately categorized and free of material errors. Financial information examined by SRK 

confirms that the Mineral Reserves are economic under the assumptions considered. 

 

The operational permits for the Alcaparrosa mine have been secured to sustain mine operations through 2022 

and deposition of tailings deposition in the Candelaria tailings storage facility through 2030. Driven by 

exploration success, a new EIA will be prepared to modify and obtain the operational permits required to 

support the production schedule presented in this technical report. The new EIA is expected to be submitted by 

the end of 2019. 

 

Since 2010, aggressive exploration has defined several new sulphide mineralization zones amenable to 

underground and surface mining. These significant discoveries together with ongoing mine optimization 

studies have a positive impact on the life and value of the Candelaria Copper Mining Complex by primarily 

replacing low-grade open pit and stockpile plant feed with higher-grade underground ore, thereby deferring 

processing low grade work-in-progress stockpiles to a later date.  

 

SRK strongly recommends that Lundin continues its effective exploration strategy that has been very 

successful in increasing the Mineral Resources and the Mineral Reserves of the Candelaria Copper Mining 

Complex. 

 

Together with recent surface brownfield discoveries, underground exploration continues to expand known 

sulphide bodies and yield new discoveries highlighting the exceptional exploration potential of the Candelaria 

Copper Mining Complex. 
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1 Introduction and Terms of Reference 
 

The Candelaria Copper Mining Complex comprises two adjacent copper operations producing 

copper concentrates from open pit and underground mines located near Copiapó in the Atacama 

Region, Region III of Chile: Compañia Contractual Minera Candelaria (Minera Candelaria) and 

Compañia Contractual Minera Ojos del Salado (Minera Ojos del Salado). Minera Candelaria is an 

open pit and underground mine providing copper ore to an on-site concentrator with a capacity of 

75,000 tonnes per day. Minera Ojos del Salado comprises two underground mines, Santos and 

Alcaparrosa. The Santos mine provides copper ore to an on-site concentrator with a capacity of 3,800 

tonnes per day and 1,400 tonnes per day to the Minera Candelaria mill, while all ore from the 

Alcaparrosa mine is treated at the Minera Candelaria mill. In 2018, the operations are forecasted to 

collectively produce contained metals in concentrates (100 percent basis) containing 135 kilotonnes 

of copper, 78,000 ounces of gold, and 1.2 million ounces of silver. The Candelaria Copper Mining 

Complex is indirectly owned by Lundin (80 percent) and Sumitomo Metals Mining Co., Ltd. and 

Sumitomo Corporation (collectively, Sumitomo; 20 percent). 

 

Lundin is a diversified base metals mining company with operations and projects in Chile, the USA, 

Portugal, Sweden, and Spain and it produces copper, nickel, zinc, and lead. Lundin is a Canadian 

public company with offices in Toronto, Canada and its common shares are listed on the Toronto 

Stock Exchange (symbol LUN) and the NASDAQ Stockholm (symbol LUMI). 

 

On September 6, 2018, Lundin announced updated Mineral Resource and Mineral Reserve 

Statements for the Candelaria Copper Mining Complex (as of June 30, 2018). Relative to the 

previous year, the Mineral Resources and the Mineral Reserves have increased significantly. These 

increases are due to various factors, including the addition of new discoveries, Mineral Resource 

modelling optimizations, operational efficiencies and the reduction of reporting cut-off grades. Open 

pit Mineral Reserves are declared for the new Española deposit, a recent exploration discovery 

located south of the Candelaria pit and the Mineral Reserves at the underground mines have 

continued to be expanded; allowing to extend the Life of Mine of the Complex by 5 years to 2040. 

During the first quarter 2018, the Los Diques tailing storage facility, a key component of the 

Candelaria 2030 project, was commissioned, and can now receive all tailings produced by the 

Candelaria Plant. Also, the operational permits for Ojos del Salado were extended to 2022. The new 

production schedule proposed in this technical report will serve as the basis for preparing a new 

Environmental Impact Assessment to modify and obtain the operational permits necessary to its 

implementation. 

 

In September 2018, Lundin retained the services of SRK Consulting (Canada) Inc. (SRK) to visit the 

Candelaria Copper Mining Complex and to compile a new technical report pursuant to National 

Instrument 43-101 Standards of Disclosure for Mineral Projects and Form 43-101F1. This report 

updates the November 30, 2017 Technical Report entitled ñTechnical Report for the Candelaria 

Copper Mining Complex, Atacama Region, Region III, Chileò. It summarizes the technical 

information that is relevant to support the disclosure of new Mineral Resources and Mineral 

Reserves estimates (as of June 30, 2018) prepared using revised economic parameters and the 

positive results of recent exploration programs. The revised Mineral Resources and Mineral Reserves 

Statements presented herein were disclosed by Lundin on September 6, 2018. The report also 

summarizes changes to the open pit phase design and new underground production schedules, based 

in these updated Mineral Reserves. Various operational improvement initiatives are described in this 

document. Material from a newly discovered Española deposit, which is amenable to open pit 

extraction, has been incorporated into the reported Mineral Resources and Mineral Reserves. 
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This technical report is based on an inspection of the properties by a team of qualified persons 

conducted on October 30 and 31, 2018, a review of technical information made available by Lundin, 

and discussions with Lundin technical personnel. The qualified persons have reviewed such technical 

information and determined it to be adequate to support Mineral Resource and Mineral Reserve 

Statements pursuant to National Instrument 43-101.  

 

1.1 Terms of Reference 
 

The scope of work was defined in an engagement letter executed between Lundin and SRK on 

October 1, 2018. The scope involves mobilizing a team of qualified persons to visit the subject 

mineral assets to review the technical information relevant to supporting Mineral Resources and 

Mineral Reserves estimates prepared by Minera Candelaria and Minera Ojos del Salado personnel. 

The objective of this review is to provide an independent opinion about the Mineral Resources and 

Mineral Reserves of the Candelaria Copper Mining Complex as of June 30, 2018, and to compile a 

technical report pursuant to National Instrument 43-101 to support the disclosure of Mineral 

Resource and Mineral Reserve Statements for the complex. The responsibilities for each report 

section are listed in Table 1. 

 

Table 1: Responsibility for Technical Report Sections 

Section Title Responsible 

- Executive Summary SRK / NMS 
1 Introduction SRK 
2 Reliance on Other Experts SRK 
3 Property Description and Location SRK / CCMC 

4 
Accessibility, Climate, Local Resources, 
Infrastructure and Physiography 

SRK / CCMC 

5 History SRK 
6 Geological Setting and Mineralization SRK / CCMC 
7 Deposit Types SRK 
8 Exploration CCMC / SRK 
9 Drilling CCMC / SRK 
10 Sample Preparation, Analysis, and Security CCMC / SRK 
11 Data Verification SRK 
12 Mineral Processing and Metallurgical Testing LMC / SRK 
13 Mineral Resource Estimates SRK / CCMC 
14 Mineral Reserve Estimates SRK / NMS / CCMC 
15 Mining Methods SRK / NMS / CCMC 
16 Recovery Methods LMC / SRK 
17 Project Infrastructure SRK / NMS 
18 Market Studies and Contracts LMC / SRK 

19 
Environmental Studies, Permitting, and Social 
or Community Impact 

SRK / LMC / CCMC 

20 Capital Cost and Operating Costs CCMC / SRK / NMS 
21 Economic Analysis CCMC / SRK 
22 Adjacent Properties SRK 
23 Other Relevant Data and Information SRK 
24 Interpretation and Conclusions SRK / NMS 
25 Recommendations SRK / NMS 
26 References SRK / NMS 

* CCMC = Candelaria Copper Mining Complex; NMS = John Nilsson; LMC = Lundin Mining Corporation 
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1.2 Qualification of SRK 
 

The SRK Group comprises more than 1,300 professionals, offering expertise in a wide range of 

resource engineering disciplines. The independence of the SRK Group is ensured by the fact that it 

holds no equity in any project it investigates and that its ownership rests solely with its staff. These 

facts permit SRK to provide its clients with conflict-free and objective recommendations. SRK has a 

proven track record in undertaking independent assessments of Mineral Resources and Mineral 

Reserves, project evaluations and audits, technical reports and independent feasibility evaluations to 

bankable standards on behalf of exploration and mining companies, and financial institutions 

worldwide. Through its work with a large number of major international mining companies, the SRK 

Group has established a reputation for providing valuable consultancy services to the global mining 

industry.  

 

The technical report was compiled by a group of independent qualified persons from SRK with the 

assistance of John Nilsson, PEng of Nilsson Mine Services Ltd. (NMS). In accordance with National 

Instrument 43-101 guidelines, two of the qualified persons visited the Candelaria Copper Mining 

Complex (CCMC) during October 2018 as shown in Table 2.  

 

The review of the geology and Mineral Resources aspects was completed by Glen Cole, PGeo and 

Dr. David Machuca, PEng, whereas the review of the underground mining aspect was completed by 

Benny Zhang, PEng and Sean Kautzman, PEng all full -time employees of SRK. 

 

The review of the open pit mining aspect was completed by John Nilsson, PEng, an independent 

consultant. 

 

The review of the mineral processing and metallurgical testing and recovery methods aspects was 

completed by Dr. Adrian Dance, PEng, a full-time employee of SRK.  

 

Table 2: Qualified Persons  

Company Qualified Person Site Visit Responsibility 

SRK 
Glen Cole, PGeo  
(APGO #1416) 

June 16-18, 2014 
December 14-16, 2016 
November 8-9, 2017 
October 30-31, 2018 

Overall responsibility on behalf of SRK. 
Project Management 
(Executive Summary, Sections 1 to 11, 18, 
21, 22, 23, 26, and parts of 24 and 25) 

    

SRK 
Adrian Dance, PEng 
(APEGBC#37151) 

No Visit 
Review of Processing and Recovery 
Methods (Sections 12, 16, and parts of 20) 

    

SRK 
Benny Zhang, PEng 
(PEO #100115459) 

December 14-16, 2016 
November 8-9, 2017 

Underground Mining and Mineral Reserves 
(Parts of Sections 14, 15, 20, 24, and 25) 

    

Independent 
John Nilsson, PEng 
(APEGBC#20697) 

June 10-12, 2014 
June 16-18, 2014 
July 6-10, 2015 
December 14-16, 2016 
October 9-13, 2017 
October 30-31, 2018 

Open Pit Mining and Mineral Reserves 
(Parts of Sections 14, 15, 17, 20, 24, 25, 
and 26) 

    

SRK  
Cameron C. Scott, PEng 
(APEGBC#11523) 

No Visit 
Environmental and Social and Permitting 
(Section 19) 
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The review of the environmental, social, and permitting aspects was completed by Maria Ines Vidal, 

MAusIMM an employee of SRK Consulting (Chile) S.A., under the supervision of 

Cameron C. Scott, PEng, a full-time employee of SRK. 

 

Dr. Jean-François Couture, PGeo. (APGO#0197), an Associate Corporate Consultant with SRK, 

reviewed drafts of this technical report prior to their delivery to Lundin as per SRK internal quality 

management procedures. Dr. Couture has visited the project in 2015. 

 

1.3 Basis of Technical Report 
 

This technical report is based on information made available to SRK by Lundin, Minera Candelaria, 

and Minera Ojos del Salado in an electronic data room, and on information collected during the site 

visits. The authors have no reason to doubt the reliability of the information provided by Lundin. 

Other information was obtained from the public domain.  

 

This report is based on the following sources of information: 

 

¶ Information provided by Lundin, Minera Candelaria, and Minera Ojos del Salado. 

¶ Site visit conducted by Sean Kautzman, Maria Ines Vidal and Glen Cole from SRK and by 

independent consultant John Nilsson during October 30 to 31, 2018. 

¶ Discussions with Lundin, Minera Candelaria, and Minera Ojos del Salado personnel. 

¶ Additional information from public domain sources. 

 

The qualified persons have reviewed such technical information and have no reasons to doubt the 

reliability of the information provided by Lundin, Minera Candelaria, and Minera Ojos del Salado.  

 

1.4 Declaration 
 

SRKôs opinion contained herein and effective June 30, 2018 is based on information collected by 

SRK throughout the course of SRKôs investigations. The information in turn reflects various 

technical and economic conditions at the time of writing the report. Given the nature of the mining 

business, these conditions can change significantly over relatively short periods of time. 

Consequently, actual results may be significantly more or less favourable. 

 

This report may include technical information that requires subsequent calculations to derive 

subtotals, totals, and weighted averages. Such calculations inherently involve a degree of rounding 

and consequently introduce a margin of error. Where these occur, SRK does not consider them to be 

material. 

 

SRK is not an insider, associate or an affiliate of Lundin, Minera Candelaria, or Minera Ojos del 

Salado. The results of the technical review by SRK are not dependent on any prior agreements 

concerning the conclusions to be reached, nor are there any undisclosed understandings concerning 

any future business dealings. 
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2 Reliance on Other Experts 
 

SRK has not performed an independent verification of the land titles and tenures as summarized in 

Section 3 of this report. SRK did not verify the legality of any underlying agreements that may exist 

concerning the permits or other agreements between third parties. SRK has relied on information 

provided by Lundin, regarding the ownership status of the Candelaria Copper Mining Complex 

including the Minera Candelaria and Minera Ojos del Salado properties. The reliance applies solely 

to the legal status of the rights disclosed in Section 3. 
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3 Property Description and Location 
 

The Candelaria Mining Complex is located in Chileôs Atacama Region, Region III, approximately 

20 kilometres south of the city of Copiapó and adjacent to the community of Tierra Amarilla, all of 

which are approximately 650 kilometres north of Santiago. The properties are connected to the well-

maintained Chilean road system (Figure 1). The properties are located at approximately 27 degrees 

30 minutes latitude south and 70 degrees, 15 minutes longitude west. 

 

 
Figure 1: Location of the Mines of the Candelaria Copper Mining Complex  
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3.1 Mineral Tenure 
 

3.1.1 Minera Candelaria 
 

The Minera Candelaria property comprises 253 mining exploitation concessions (approximately 

5,891 hectares) and 67 mining exploration concessions (approximately 6,680 hectares) (Figure 2 and 

Appendix A). The list contains concessions that have been granted or are in the process of being 

granted by the competent Court. The tenements are free of mortgages, encumbrances, prohibitions, 

injunctions, and litigation. The tenements are not affected by royalties except for those listed in 

Table 3. No mining is currently taking place on these tenements nor are they contemplated in the 

current life of mine plan.  

 

Other than disclosed herein, there are no other known factors or risks that may affect access, title, or 

the right or ability to perform work on the property. 

 

Table 3: Royalty Characteristics for Candelaria Tenements 

Tenement Name Tenement Type Royalty Description 

Santa Gemita II Uno al Veinte Mining Exploitation Concession US$0.01 per pound of fine copper produced 
from minerals extracted from these mining 
concessions. Royalty payment obligation starts 
once Minera Candelaria has extracted from 
these concessions ore equivalent to an amount 
greater than 300 pounds of fine copper. 

Santa Gemita III Uno al Veinte Mining Exploitation Concession 

Santa Gemita IV Una al Cinco Mining Exploitation Concession 

Santa Gemita V Una al Diez Mining Exploitation Concession 

Brisa 41 a Brisa 45 Mining Exploitation Concession 

Farellon Mining Exploitation Concession 

US$5M if mining concessions being mined or 
the Plant were to achieve a Mining Operational 
Margin equal to or superior than 30% on any of 
the years between 2017 and 2021, included. 

 

 

3.1.2 Minera Ojos del Salado 
 

The Minera Ojos del Salado property comprises 205 mining exploitation concessions (approximately 

9,287 hectares) and 57 mining exploration concessions (approximately 10,748 hectares) (Figure 2). 

The concessions either have been granted or are in the process of being granted.  

 

A complete list of tenements is provided in Appendix A. The list contains concessions that have been 

granted or are in the process of being granted by the competent Court. The tenements are free of 

mortgages, encumbrances, prohibitions, injunctions, and litigation.  

 

There are no other known factors or risks that may affect access, title, or the right or ability to 

perform work on the property. 
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Figure 2: Candelaria and Ojos del Salado Land Tenure Map  
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3.2 Water Use Rights 
 

Minera Candelaria is the owner of underground water use rights of consumptive and permanent use 

for approximately 1,196 litres per second. The underground water use rights are legally registered in 

the name of Minera Candelaria, free of mortgages, encumbrances, prohibitions, injunctions, and 

litigation. 

 

Minera Candelaria is the property owner of superficial water use rights that are equivalent to 

approximately 62 litres per second. The superficial water use rights are legally registered in the name 

of Minera Candelaria, free of mortgages, encumbrances, prohibitions, injunctions and litigation. 

 

Minera Ojos del Salado is the property owner of underground water use rights of consumptive and 

permanent use for a total of 50 litres per second. The underground water use rights are legally 

registered in the name of Minera Ojos del Salado, free of mortgages, encumbrances, prohibitions, 

injunctions, and litigation. 

 

Minera Ojos del Salado is the property owner of superficial water use rights in the Las Rojas 

Channel that are equivalent to approximately 21 litres per second. The superficial water use rights 

are legally registered in the name of Minera Ojos del Salado, free of mortgages, encumbrances, 

prohibitions, injunctions, and litigation. 

 

With the commissioning of a desalination plant located at the Punta Padrone port site in early 2013, 

the Candelaria Copper Mining Complex ceased extracting process water from underground water 

sources in November 2013. The underground water rights remain active and are used for potable and 

emergency purposes.  

 

3.3 Mineral Rights in Chile 
 

There are two types of mining concessions in Chile: exploration concessions and exploitation 

concessions.  

 

In accordance with the Chilean Mining Code, the owner of a mining concession can explore, exploit 

and benefit from all minerals within the boundaries of the relevant concessions, except for 

hydrocarbon and lithium, without additional administrative concessions or operation agreements. 

 

Every titleholder of a mining concession, whether exploitation or exploration, has the right to 

establish an occupation easement over the surface properties required for the comfortable exploration 

or exploitation of its concession. In the event that the surface property owner does not voluntarily 

agree to the granting of the easement, the titleholder of the mining concession may request such 

easement before the Courts of Justice, which shall grant the same upon determination of due 

compensation for losses. 

 

All mining exploration and exploitation concession applications are submitted to the Chilean court 

and granted through a court procedure. Once the court procedure is completed, the court issues a 

final ruling decision. If the decision is supportive of the application, the ruling decision acts as the 

legal title of the concession, which is then registered in the national mining registrar. The application 

to court decision process typically takes 6 to 8 months for an exploration concession and 12 to 

15 months for an exploitation concession. 
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The main characteristics of exploration and exploitation concessions are described in the following 

subsections. 

 

3.3.1 Exploration Concessions 
 

The titleholder of an exploration concession has the right to carry out all types of mining exploration 

activities within the area of the concession. Exploration concessions can overlap or be granted over 

the same area of land, however, the rights granted by an exploration concession can only be 

exercised by the titleholder with the earliest dated exploration concession over a particular area.  

 

For each exploration concession, the titleholder must pay an annual fee of approximately US$1.60 

per hectare to the Chilean Treasury. Exploration concessions have a duration of two years. At the 

end of this period, they may: (i) be renewed as an exploration concession for two additional years in 

which case at least 50 percent of the surface area must be renounced, or (ii) be converted, totally or 

partially, into exploitation concessions.  

 

A titleholder with the earliest dated exploration concession has a preferential right to an exploitation 

concession in the area covered by the exploration concession, over any third parties with a later dated 

exploration concession for that area or without an exploration concession at all and must oppose any 

applications made by third parties for exploitation concessions within the area for the exploration 

concession to remain valid.  

 

3.3.2 Exploitation Concessions 
 

The titleholder of an exploitation concession is granted the right to explore and exploit the minerals 

located within the area of the concession and to take ownership of the minerals that are extracted. 

Exploitation concessions can overlap or be granted over the same area of land, however, the rights 

granted by an exploitation concession can only be exercised by the titleholder with the earliest dated 

exploitation concession over a particular area. 

 

Exploitation concessions are of indefinite duration and an annual fee is payable to the Chilean 

Treasury of approximately US$8 per hectare.  

 

Where a titleholder of an exploration concession has applied to convert the exploration concession 

into an exploitation concession, the application for the exploitation concession and the exploitation 

concession itself are back-dated to the date of the exploration concession.  

 

A titleholder to an exploitation concession must apply to annul or cancel any exploitation 

concessions that overlap with the area covered by its exploitation concession within a certain time 

period in order for the exploitation concession to remain valid.  
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4 Accessibility, Climate, Local Resources, 
Infrastructure, and Physiography 
 

The properties are located in the Atacama Region, Region III of northern Chile, at an elevation of 

approximately 650 metres above sea level and approximately 20 kilometres south of the city of 

Copiapó and 5 kilometres west of the town of Tierra Amarilla.  

 

4.1 Accessibility 
 

The properties are accessible by two maintained dirt roads, one coming through the Tierra Amarilla 

community and the other branching off of Route 5, the Pan-American Highway, a well-maintained 

multi-lane highway. Copiapó regional airport is serviced by regional flights from Santiago and other 

destinations on a daily basis. The regional airport is located approximately midway between Copiapó 

in the south and Caldera in the north. Copiapó itself is strategically located on the Pan-American 

Highway. 

 

4.2 Local Resources and Infrastructure 
 

Copiapó is a modern city with all regular services and a population of approximately 160,000. 

Numerous mining-related businesses are located in the city. Personnel employed by the Candelaria 

Copper Mining Complex come from the Copiapó region. The Candelaria and Ojos del Salado mines 

receive electrical power through long-term contracts with AES Gener S.A., a local energy company. 

The main line to the Candelaria mine is rated at 220 kilovolts at 745 amperes. Ojos del Salado is 

serviced by a 23-kilovolt line with 235 amperes. The current contract with AES Gener S.A. expires 

in 2022.  

 

The minesô water supply comes from a desalination plant (Figure 3B) owned by Minera Candelaria 

via a pipeline that were both completed in 2013, as well as from a nearby wastewater treatment 

facility. The commissioning of the desalination plant has enabled the mines to cease drawing ground 

water from the Copiapó aquifer, the historic source of water, except in emergency situations and for 

potable water supply. Concentrate is being shipped from the company-owned Punta Padrones port 

facility at the port of Caldera (Figure 3B). The facility has a storage capacity of 45,000 wet metric 

tonnes and can handle ships with a capacity of up to 58,000 tonnes and a draft of 12.4 metres. The 

port has a total annual capacity of some 3.5 million wet metric tonnes, well in excess of current and 

planned production. The new tailings storage facility, Los Diques, to the southwest of the open pit 

and plant sites has been designed to replace the Candelaria tailings storage facility. The Los Diques 

facility has an approximate designed capacity of 600 million tonnes, to a final crest elevation of 873 

metres above sea level, which is more than that is required by the current projected mine life. Key 

mine infrastructure is shown in Figure 4. 

 

4.3 Climate 
 

Copiapó has a desert climate with mild temperatures year-round. Winters are mild with warm 

temperatures; mid-winter maximums in July reach approximately 20 degrees Celsius. Winter night-

time temperatures average approximately 7 degrees Celsius. Summers are warm with a January 

average of 22 degrees Celsius. Annual precipitation is approximately 17 millimetres, of which the 

majority falls in the winter months. Exploration and mining can occur year-round. 
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4.4 Physiography 
 

The project area is mountainous with a relief varying between 200 and 1,000 metres above sea level 

(Figure 3A-D). Vegetation is minimal outside of inhabited valleys where irrigation is used to support 

vegetation that is capable of withstanding the desert environment. The mines are located in an active 

seismic zone. 

 

 
Figure 3: Infrastructure and Landscape in the Project Area 

A: Mining activities within the Candelaria Open Pit 

B: Punta Padrones desalination plant 

C: Minera Candelaria process plant 

D: Española project, looking south across the Los Diques tailings storage facility 
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Figure 4: Candelaria Copper Mining Complex and Related Local Infrastructure  
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5 History 
 

Information about the exploration history of the Minera Candelaria and Minera Ojos del Salado 

mines is scarce. Information presented in this section was extracted from public databases. 

 

The Candelaria deposit was discovered by the Phelps Dodge Corporation (Phelps Dodge) in 1987. A 

feasibility study was completed in 1990, and construction started in October 1992. Production 

commenced in early 1995. In 1996, Phelps Dodge announced plans to expand the concentrator 

throughput with the installation of a second semi-autogenous grinding (SAG) mill. The expansion 

also included additional mining facilities and new and expanded concentrator facilities. This upgrade 

was completed in 1997. Sumitomo Corporation acquired a 20 percent stake in the property in 1992.  

 

Mine site and district exploration programs have been active since the discovery of the Candelaria 

deposit. This work resulted in the discovery of the Alcaparrosa and Candelaria Underground (North 

Sector) deposits, both of which are now producing mines.  

 

In 2007, property ownership changed when Freeport-McMoRan Inc. (Freeport) acquired Phelps 

Dodge. Operations at the Candelaria Copper Mining Complex continued uninterrupted. 

 

During 2011, a pipeline was completed to bring water purchased from a nearby wastewater treatment 

facility to the Candelaria mine. 

 

A desalination plant at the port of Caldera was commissioned in 2013 at a capacity of 500 litres per 

second. 

 

The Santos mine has been in production since 1929. At that time, the operation was known as Planta 

Punta de Cobre and was owned by Caja de Crédito Minero (CACREMI). The plant started with an 

initial throughput capacity of 250 tonnes per day. It was later renamed the Pedro Aguirre Cerda 

(PAC) plant. In 1978, the PAC plant was acquired by private individuals from Empresa Nacional de 

Minería, legal successor to CACREMI. The Santos mine and Resguardo claims were also acquired, 

which together formed Minera Ojos del Salado. The processing capacity was increased to 650 tonnes 

per day. Phelps Dodge acquired 10 percent of Ojos del Salado in 1983 and became sole owner of the 

property in 1985. The PAC plant was expanded for a second time in 1988, increasing capacity to 

1,700 tonnes per day. Subsequent upgrades have increased the plant capacity to the current 3,800 

tonnes per day. Sumitomo acquired its 20 percent interest in Minera Ojos del Salado in 2005. 

 

In 1995, construction of a second underground operation at the Alcaparrosa mine commenced, with 

production starting in early 1996.  

 

In November 2014, Lundin acquired Freeportôs 80 percent interest in the Candelaria Copper Mining 

Complex. 

 

The Candelaria Copper Mining Complex has been a significant producer of copper since the mid-

1990s. Table 4 shows the contained copper and gold metal in concentrates produced since 2014. 

 

A summary of the development history of the Candelaria Copper Mining Complex is presented in 

Table 5. 
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Table 4: Contained Payable Metal in Concentrate (100% Basis) 

Metal  Unit 2012 2013 2014 2015 2016 2017 2018 H1 

Copper kt Cu 147 191 157 175 161 177 64 
Gold koz Au 83 101 87 95 90 99 35 

Source: Freeport (2012-2013) and Lundin (2014-2018 H1) 

 

 

Table 5: Summary Development History of the Candelaria Copper Mining Complex 

Date Event or Milestone 

1927 
Minera Ojos del Salado is built under the name Planta Punta de Cobre, and owned by Caja de Crédito Minero 
(CACREMI). Production started in 1929 with an initial throughput capacity of 250 tonnes per day. It was later 
renamed the PAC plant. 

1978 

PAC plant was acquired by private individuals from Empresa Nacional de Minería, legal continuer of 
CACREMI. The Santos mine and Resguardo claims were also acquired, which together formed Minera Ojos 
del Salado. 
The creation of the new mining company generated an expansion, increasing its processing capacity to 650 
tonnes per day. 

1983 North American company Phelps Dodge acquired 10 percent of the shares of Minera Ojos del Salado. 

1985 Phelps Dodge acquired total control of Minera Ojos del Salado. 

1987 Phelps Dodge discovered the Candelaria deposit. 

1988 Phelps Dodge tunneled 396 metres into the Candelaria sulphide deposit. 

1988 The PAC plant was expanded for the second time to 1,700 tonnes per day. 

1989 Candelaria feasibility study started. By August, Phelps Dodge had spent US$8 million on the project. 

1990 Candelaria feasibility work was completed. 

1991 
The Chilean government approved a request by Minera Candelaria to invest US$1.5 billion in the project over 
a 12-year period. 

1992 
Sumitomo acquired a 20 percent interest in Minera Candelaria for US$40 million, plus Sumitomoôs share of the 
total equity capital required to finance construction and development. 

1993  Minera Candelaria began stripping Phase 1 of the open pit at 35 kilotonnes per day. 

1994 The Candelaria processing plant start-up, three months ahead of schedule. 

1995 Minera Candelaria first shipment loaded at port facility. 

1997 

The Export-Import Bank (Exim) of Japan agreed to provide a US$150 million loan to assist in financing the 
expansion at Minera Candelaria. 
Phelps Dodge completed the expansion project eight months ahead of schedule and at a cost of US$320 
million, 10 percent below budget. The expansion included additional mining facilities, the construction of a 
second SAG mill, and new and expanded concentrator facilities to 70 kilotonnes per day. 

1997 Minera Candelaria mill expansion completed to 70 kilotonnes per day. 

1998 The PAC processing plant operations were stopped due to a low copper price. 

2004 The PAC processing plant operations were resumed due to the improved copper price outlook. 

2005 
Sumitomo acquired 20 percent interest in Minera Ojos del Salado. 
The Candelaria Underground (North Sector) started production. 

2007 Freeport acquired Phelps Dodge gaining ownership of both Minera Candelaria and Minera Ojos del Salado. 

2011 Construction of the desalination plant commenced at Punta Padrones. 

2013 Completion and full operation of desalination plant. 

2014 
October 6, Lundin announced an agreement to acquire Freeportôs 80 percent interest in Minera Candelaria 
and Minera Ojos del Salado. The transaction closed on November 3, 2014. 

2015 
The Candelaria 2030 project (including the new Los Diques tailings storage facility) receives environmental 
approval following two years of review by Chilean regulators.  

2016 Construction initiated on the Los Diques tailings storage facility after receipt of major construction permits. 

2017 
Permits granted to allow the Candelaria Underground operations to expand production from 6,000 to 14,000 
tonnes per day.  

2018 
Commissioning of the Los Diques tailings storage facility.  
First declaration of Mineral Resources and Mineral Reserves for the new open pit Española project.  
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6 Geological Setting and Mineralization 
 

6.1 Regional Geology 
 

The Candelaria deposit is located in the Atacama Region, Region III in northern Chile, at the 

boundary between the Coastal Cordillera and the Copiapó Precordillera. The Coastal Cordillera of 

Chañaral and Copiapó is composed of Permian to Lower Cretaceous intrusions within a basement of 

metasedimentary rocks of Devonian to Carboniferous age (Dallmeyer et al., 1996). Volcanic, 

volcaniclastic, and marine carbonate rocks represent intra- and back-arc sequences that were 

deposited during Early to Mid-Cretaceous (Arévalo et al., 2006).  

 

In the Copiapó Precordillera the oldest exposed rocks are Early Carboniferous in age and correlate 

with metasedimentary basement rocks in the Coastal Cordillera. They are overlain by Permian to 

Jurassic sedimentary and volcanic rocks. Permian granitic plutonic complexes in the Precordillera 

are associated with extensive crustal melting and rifting. Volcanic and sedimentary rocks of the 

Punta del Cobre Formation, the Bandurrias Formation, and marine carbonate rocks of the 

Chañarcillo Group are prominently exposed as a belt of calcareous, volcanic, and volcaniclastic 

rocks in the western Precordillera. They are overlain by the Cerrillos Formation of epiclastic to 

volcaniclastic rocks. At the base, the Cerrillos Formation contains fluviatile sandstone and 

conglomerate, as well as freshwater limestone. Volcanic breccias and lava flows are more dominant 

higher in the sequence. 

 

The Candelaria-Punta del Cobre polymetallic sulphide deposits are located to the east of the 

Atacama fault zone, which extends over 1,000 kilometres along the Chilean coast. The Atacama fault 

zone is a subduction-linked arc-parallel strike-slip fault system that has been active at least since the 

Jurassic (Marschik and Fontboté, 2001).  

 

6.2 Local Geology 
 

The Candelaria, Santos, and Alcaparrosa mines and Española project are located in the mining 

district of Punta del Cobre. The polymetallic sulphide deposits are hosted in the volcanic rocks of the 

Punta del Cobre Formation (Figure 5). The Punta del Cobre Formation is overlain by Cretaceous 

marine calcareous rocks of the Lower Cretaceous Chañarcillo Group. The Chañarcillo Group 

comprises, from the bottom up, the Abundancia, Nantoco, Totoralillo, and Pabellón Formations. 

 

In the north and northwest, the rocks of the Chañarcillo Group are interlayered with continental 

volcano-sedimentary rocks of the Bandurrias Formation, also of Lower Cretaceous age. The rocks of 

the Chañarcillo Group were deposited in the back-arc facies of a volcanic arc, which is represented 

by the rocks of the Bandurrias and Punta del Cobre formations. 

 

Intrusive rocks of the Coastal Batholith are located mainly to the west of the Punta del Cobre district 

(Figure 5) and are age dated at between 123 and 111 million years. The development of a contact 

aureole to this batholith affected, with decreasing intensity to the east, all the Lower Cretaceous 

rocks in the Punta del Cobre district. At the latitude of the Candelaria mine, the Coastal Batholith 

forms a tabular multi-phase plutonic complex formed, from oldest to youngest, by the La Brea 

diorite, the San Gregorio monzodiorite, the tonalitic to granodioritic Los Lirios pluton, and the 

Ojancos and El Granate microgranite (Figure 5). The largest area is covered by the La Brea pluton. 
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Figure 5: Regional Geology Setting Around the Candelaria, Alcaparrosa, and Santos Mines 

 

The dominant structural elements in the Candelaria-Punta del Cobre area are a large northeast-

trending antiform (Tierra Amarilla Anticlinorium), a southeast verging fold-and-thrust system and a 

dense set of north-northwest to northwest-trending high-angle sinistral transcurrent faults (Marschik 

and Fontbote, 2001). This fold is part of the Paipote Fold and Thrust System comprising a set of 

north-northeast-trending folds and thrust sheets (Arévalo et al., 2006). One of the folds in the 

Candelaria mine area is the northeast-trending Tierra Amarilla Anticline, which has affected all 

Lower Cretaceous sedimentary and volcanic rock. 

 

Northeast-striking reverse faults parallel to the Tierra Amarilla Anticline are part of the Paipote fold 

and thrust belt. Mylonitic shear zones and cataclastic rocks locally form the contact between the 

intrusive rocks and Early Cretaceous host rocks. Ductile deformation is recorded in the Ojancos, 

Candelaria, and Florida shear zones. Both the Tierra Amarilla Anticline and the Ojancos-Florida 

Shear Zone are displaced by north-northwest-trending brittle faults (Figure 5). The Lar, San 

Gregorio, and Ojancos Faults show sinistral strike-slip displacement. The rocks located between the 

major north-northwest-striking faults also appear displaced by shorter faults of northwest- to north-

northwest-strike orientation.  


