
Chapada Mine Site Visit

November 9, 2019

TSX: LUN  Nasdaq Stockholm: LUMI Chapada, Brazil



Cautionary Statements
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Caution Regarding Forward-Looking Information and Non-GAAP Performance Measures

Certain of the statements made and information contained herein is ñforward-looking informationòwithin the meaning of applicable Canadian securities laws. All statements other than statements of historical facts included in this document

constitute forward-looking information, including but not limited to statements regarding the Companyôsplans, prospects and business strategies; the Companyôsguidance on the timing and amount of future production and its expectations

regarding the results of operations; expected costs; permitting requirements and timelines; timing and possible outcome of pending litigation; the results of any Preliminary Economic Assessment, Feasibility Study, or Mineral Resource and

Mineral Reserve estimations, life of mine estimates, and mine and mine closure plans; anticipated market prices of metals, currency exchange rates, and interest rates; the development and implementation of the CompanyôsResponsible

Mining Management System; the Companyôsability to comply with contractual and permitting or other regulatory requirements; anticipated exploration and development activities at the Companyôsprojects; and the Companyôsintegration of

acquisitions (such as the Chapada mine) and any anticipated benefits thereof. Words such as ñbelieveò,ñexpectò,ñanticipateò,ñcontemplateò,ñtargetò,ñplanò,ñgoalò,ñaimò,ñintendò,ñcontinueò,ñbudgetò,ñestimateò,ñmayò,ñwillò,ñcanò,ñcouldò,

ñshouldò,ñscheduleòand similar expressions identify forward-looking statements.

Forward-looking information is necessarily based upon various estimates and assumptions including, without limitation, the expectations and beliefs of management, including that the Company can access financing, appropriate equipment and

sufficient labour; assumed and future price of copper, nickel, zinc, gold and other metals; anticipated costs; ability to achieve goals; the prompt and effective integration of acquisitions; that the political environment in which the Company

operates will continue to support the development and operation of mining projects; and assumptions related to the factors set forth below. While these factors and assumptions are considered reasonable by Lundin Mining as at the date of this

document in light of managementôsexperience and perception of current conditions and expected developments, these statements are inherently subject to significant business, economic and competitive uncertainties and contingencies.

Known and unknown factors could cause actual results to differ materially from those projected in the forward-looking statements and undue reliance should not be placed on such statements and information. Such factors include, but are not

limited to: risks inherent in and/or associated with operating in foreign countries; uncertain political and economic environments; community activism, shareholder activism and risks related to negative publicity with respect to the Company or

the mining industry in general; changes in laws, regulations or policies including but not limited to those related to permitting and approvals, environmental and tailings management, labour, trade relations, and transportation; delays or the

inability to obtain necessary governmental approvals and/or permits; regulatory investigations, enforcement, sanctions and/or related or other litigation; risks associated with business arrangements and partners over which the Company does

not have full control; risks associated with acquisitions and related integration efforts (including with respect to the Chapada mine), including the ability to achieve anticipated benefits, unanticipated difficulties or expenditures relating to

integration and diversion of management time on integration; competition; development or mining results not being consistent with the Companyôsexpectations; estimates of future production and operations; operating, cash and all-in

sustaining cost estimates; allocation of resources and capital; litigation; uninsurable risks; volatility and fluctuations in metal and commodity prices; the estimation of asset carrying values; funding requirements and availability of financing;

indebtedness; foreign currency fluctuations; interest rate volatility; changes in the Companyôsshare price, and equity markets, in general; changing taxation regimes; counterparty and credit risks; health and safety risks; risks related to the

environmental impact of the Companyôsoperations and products and management thereof; unavailable or inaccessible infrastructure and risks related to ageing infrastructure; risks inherent in mining including but not limited to risks to the

environment, industrial accidents, catastrophic equipment failures, unusual or unexpected geological formations or unstable ground conditions; actual ore mined varying from estimates of grade, tonnage, dilution and metallurgical and other

characteristics; ore processing efficiency; risks relating to attracting and retaining of highly skilled employees; ability to retain key personnel; the potential for and effects of labour disputes or other unanticipated difficulties with or shortages of

labour or interruptions in production; the price and availability of energy and key operating supplies or services; the inherent uncertainty of exploration and development, and the potential for unexpected costs and expenses including, without

limitation, for mine closure and reclamation at current and historical operations; risks associated with the estimation of Mineral Resources and Mineral Reserves and the geology, grade and continuity of mineral deposits including but not limited

to models relating thereto; actual ore mined and/or metal recoveries varying from Mineral Resource and Mineral Reserve estimates; mine plans, and life of mine estimates; the possibility that future exploration, development or mining results will

not be consistent with expectations; natural phenomena such as earthquakes, flooding, and unusually severe weather; potential for the allegation of fraud and corruption involving the Company, its customers, suppliers or employees, or the

allegation of improper or discriminatory employment practices, or human rights violations; security at the Companyôsoperations; breach or compromise of key information technology systems; materially increased or unanticipated reclamation

obligations; risks related to mine closure activities; risks related to closed and historical sites; title risk and the potential of undetected encumbrances; risks associated with the structural stability of waste rock dumps or tailings storage facilities;

and other risks and uncertainties, including but not limited to those described in the ñRiskand Uncertaintiesòsection of the Annual Information Form for the year ended December 31, 2018 and the ñManagingRisksòsection of the Companyôs

MD&A for the year ended December 31, 2018, which are available on SEDAR at www.sedar.com under the Companyôsprofile. All of the forward-looking statements made in this document are qualified by these cautionary statements. Although

the Company has attempted to identify important factors that could cause actual results to differ materially from those contained in forward-looking information, there may be other factors that cause results not to be as anticipated, estimated,

forecast or intended and readers are cautioned that the foregoing list is not exhaustive of all factors and assumptions which may have been used. Should one or more of these risks and uncertainties materialize, or should underlying

assumptions prove incorrect, actual results may vary materially from those described in forward-looking information. Accordingly, there can be no assurance that forward-looking information will prove to be accurate and forward-looking

information is not a guarantee of future performance. Readers are advised not to place undue reliance on forward-looking information. The forward-looking information contained herein speaks only as of the date of this document. The

Company disclaims any intention or obligation to update or revise forwardȤlooking information or to explain any material difference between such and subsequent actual events, except as required by applicable law.

This presentation may contains certain financial measures such as net cash, net debt, operating cash flow per share, co-product cash costs and cash costs which have no standardized meaning within generally accepted accounting principles

under IFRS and therefore amounts presented may not be comparable to similar data presented by other mining companies. This data is intended to provide additional information and should not be considered in isolation or as a substitute for

measures or performance prepared in accordance with IFRS.

Note: All dollar amounts are in US dollars unless otherwise denoted.



Site Visit Agenda

Welcome / Safety Introduction 8:30 am - 9:30 am

Presentation and Q&A 9:30 am - 10:30 am

Mine Tour 10:30 am - 12:00 pm

Plant Tour 12:00 pm - 1:00 pm

Lunch 1:00 pm - 2:15 pm

Control Room 2:15 pm - 2:45 pm

Tailings Storage Facility Tour 2:45 pm - 4:00 pm

Core Shack 4:00 pm - 5:00 pm

Close out meeting 5:00 pm - 5:30 pm

Depart 5:30 pm

Daniel Daher welcoming Chapada employees and contractors to Lundin Mining
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Chapada
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General Overview

Å located in northern Goiás State

Å 270 km northwest of national capital of Brasilia and 

320 km north of state capital of Goiânia

Å supported by road access with good connections to 

the local and national road network

Å average elevation of approximately 300 masl

Å low rolling hills with large contiguous flat areas

Å tropical climate with two well defined seasons:

ī rainy season from November to March 

ī dry season from April to October 

Å Alto Horizonte, the closest town, has a population of  

roughly 5,800 people

Å local economic activity is mainly agropastoral. Some 

small scale gold and clay mining activities in area

Å Ñ750 employees and 1,300 contractors

Å 10% of the workforce is female

Å majority of the workforce is between 26 to 35 years 

old (42%) and 36 to 45 years old (32%)

Source: Google Earth

Alto 

Horizonte

Chapada



Brief History
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Commercial 

Production

February

2007

Construction 

Start

December

2004

Expansion 

to 20 Mtpa

April

2009

Expansion to 

22 Mtpa

January

2011

Acquired by 

Lundin Mining

July

2019

In-Pit Crushing

Introduced

January

2015

Å Chapada deposit discovered in 1973 by INCO

Å explored and studied throughout late 1970ôs, 80ôs and 

90ôs by various owners

Å property acquired by Yamana Gold in 2003

Å construction commenced in late 2004

Å commercial production declared in February 2007

Å throughput capacity increased to 20 Mtpa in April 2009

Å capacity further increased to 22 Mtpa in January 2011

Å in-pit crushing introduced in January 2015

Å SAG mill and flotation circuit optimizations in 2017

Å acquired by Lundin Mining in July 2019

Historical Highlights

Chapada crusher ore stockpile



Safety Performance
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Safety Strategy

Safety Culture - Journey

Diagram based on Bradley Curve

Safety Dupont Resources
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Risk Management
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In-pit crushing

Pebbles Circuit SAG / Ball mill lubication system

Electrical substations with automatic fire detection and suppression systems Fire pumping system 

Reagent unload area



Mine Overview
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Tailings 

Facility

Central 

Pit

Processing

Plant

North 

Pit

South 

Pit

Å benefits from a low strip ratio (1.1 LOM) and 

an in-pit crusher

Å production currently from the Cava Central 

(central), Cava Norte (north), and Corpo Sul 

(south) pits

Å eventually join into a single pit 8 km along 

strike, up to 1.5 km wide and 380 m deep

Å both owner mining and contractor mining 

Å contractor fleet complements mine operations 

for mine development

Å since November 1st Chapada has been 

working on a two 12 hour shift with four crews. 

Contractors remain working on three 8 hour 

shifts per day

Conventional Open Pit Truck and Excavator Operation

Aerial photograph of Chapada mine 



Mine Fleet

Å owner fleet of rigid frame haul trucks combined with capacity of 30 Mtpa primarily moving ore

Å a variety of diesel hydraulic excavators and front end loaders

Å contractor operated fleet with capacity of 48 Mtpa primarily moving hard rock waste

Å contractor operated fleet with capacity of 10 Mtpa primarily moving overburden and undertaking ancillary works with smaller equipment

10

Owner operated mine fleet



Processing Facilities Overview
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In-Pit Crusher

Conveyor Belt

ROM Ore 

Stockpile

Plant 

Facilities

Mine 

Facilities

MMD 

Crusher

Crushed Ore 

Stockpile

Power 

Substation

Jaw

Crusher

Å single-line plant to treat sulphide ores 

Å current capacity of  65,000 tpd or 24.0 Mtpa

Å produces a high-quality gold-rich copper 

concentrate

Å in 2018 the mill:

ī processed 22.9 Mt of ore

ī average copper recovery of 82.4%

ī average gold recovery of 63.3%

ī average concentrate grade of 24.1% 

copper and 15.5 g/t gold

Conventional Crush, Grind, Float

Aerial photograph of Chapada mine processing facilities 

Processing 

Plant



Chapada Power Line

230 kV, 84 km

Chapada

Electrical System

Source: Google Earth

Connected to National Grid
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Å majority hydro generated power

Å via private 230 kV line 

Å line is 84km long from Itapaci - Maracá

Å main power substation 230 / 13.8 kV with three 

power transformers 42 MVA at mine

Å 2018 power cost <US$0.06 kW/h

Å current mine peak power demand is 46 MW

Å capacity 100 MW

Å sufficient capacity exists for expansion scenarios to 

32 Mtpa



Water Balance

Å approximately 1,500 mm of rainfall per year

Å annual consumption is 3.4M m³/year and with contemplated 

expansions could increase to 7.0M m³/year, which is within the 

permitted level

Å recycled water constitutes roughly 86% of process requirements

Å the open pits are the primary source of make-up water. Storage 

capacity in the bottom of the mine pits is used to maintain the overall 

site water balance

Å process water is pumped from the water reservoir in the Tailings 

Storage Facility (TSF) area to the reservoir at the plant

Å permitted to withdrawal up to 10.3M m3/yr from local Bois river though 

not typically required and have not done so in last two years

13

Water intake system Bois river



Ball Mill

Stockpile

Tailing Storage Facility

MMD

(Sizer)

IPC (Gyratory)

SAG Mill

Ore

Tailings

Flotation

(Rougher/Scavenger)

Flotation

(Re-Scavenger DFR)

Simplified Flow Sheet

Jaw Crusher

Vertimill

Flotation

(Scalper SFR)
Flotation

(Column) Flotation

(Cleaner)

Thickener Larox Filter

(Cleaner Scv SFR)

Concentrate
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Crushing & Ore Stockpile

Å ore delivered by haul truck to one of two parallel crushing lines 

Å first line: 

ï primary gyratory crusher located adjacent to the Central pit

ï crushed ore conveyed to the MMD sizer for secondary crushing

ï undersize, along with the sizer product, is conveyed to the crushed ore stockpile

Å second line:

ï jaw crusher 

ï crusher product and grizzly undersized material are combined and transferred to 

the crushed ore stockpile
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Jaw crusherMMD crusher In-pit gyratory crusher

Primary Crushing

Å ore drawn by three apron feeders onto the SAG mill feed conveyor

Crushed Ore Stockpile

Crushed ore stockpile

MMD 

Crusher

Crushed Ore 

Stockpile

Jaw

Crusher

In-Pit Crusher

Conveyor Belt



Grinding

Å grinding circuit consists of a primary 34 x 19 ft SAG mill. Power was increased as part of 2016/17 plant optimization initiative to increase throughput

Å two pebble crushers for SAG mill oversize

Å cyclopac consisting of six hydrocyclones

Å primary cyclone underflow can be routed to either the ball mill or SAG mill, allowing the SAG mill to be operated in either open or closed circuit

Å cyclone underflow is further ground in 24 x 40 ft ball mill

34  x 19 ft SAG mill 24 ft x 40 ft ball mill

16

pebble crushers



RougherïScavenger Flotation & DFR

Å rougher flotation circuit consists of two lines of rougher-scavenger flotation cells

Å each line has a bank of five flotation cells retrofitted with Outotec mechanisms 

Å retrofit of flotation cells completed as part of 2016/17 plant optimization initiative to increase copper and gold recoveries

Å in H1/19, six Direct Flotation Reactors (DFR) as rescavengers were installed 

Lime Tank
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Rougher-scavenger and DFR circuit

6 Woodgrove 

Cells DFR

DFR ïNew Technology Cells (Woodgrove)

4 Cell Scavenger

6 Cell Rougher

6 Woodgrove 

Cells DFR



Regrinding & Scalper Cleaner SFR

Å concentrate regrind circuit consists of a Metso Vertimill in closed circuit with a bank of four hydrocyclones

Å installed two Stage Flotation Reactor (SFR Woodgrove) on scalper circuit as part of 2017 plant optimization initiative to increase copper and gold recoveries

Å concentrate from the SFR scalper cells is final concentrate grade, while tails are pumped to a bank of six conventional cleaner flotation cells

Regrind circuit ïMetso Vertimill
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SFR cleanerôs scalper Final Concentrate scalper



Å cleaner tailings are pumped to a new bank of four SFR cleaner scavenger flotation cells 

Å a bank of two Wemco tank cells operate as scavenger cleaner cells in parallel with the new SFR cleaner scavengers. Concentrate from these cells is pumped to the cleaner 

flotation cell 

Å concentrate is pumped to a final cleaner column flotation cell

Å final concentrate from column and SFR scalper are sent to thickener, after this to concentrate tank and finally to filtration

Cleaner and Column Flotation & Thickener
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Concentrate tank and thickener

Thickener

Concentrate 

Tank

6 cell cleaner circuit

4 SFR       

scavenger-cleaner

2 Dorr-Oliver 

cells

Scavenger-cleaner circuitColumn flotation circuit


