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The presented report Copper and Silver Ores Mining in Poland 2018 is the effect of
statistical data aggregation as well as of own research carried out at the Mineral
and Energy Economy Research Institute of the Polish Academy of Sciences.

The report contains data illustrating the legal situation comprising issues related
to obtaining a concession to carry out mining activity, presents the resource base
of copper and silver ores mines acc. to Polish classification and to the JORC Code
accepted worldwide, deposits extraction systems as well as geological and mining
conditions of its performance, the situation of occupational safety, and also
expenditures, costs, and economic results of copper ores mining and its
environmental impact. A part of presented data is referred to the mining activity in
the world.
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The report uses publicly available GUS and CIRE statistical data as well as data
purchased from the Industrial Development Agency and analysed especially for
the needs of this report.

The report presentation is available under licence Creative Commons Attribution-
ShareAlike 3.0 Poland (CC BY-SA 3.0 PL)
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27 Report Goals

The presented Report on the situation of copper and silver ores mining in Poland is

an important part of the report on the situation of Polish underground mining. This

report is aimed at:

» presentation of the sector playing an important role in the Polish economy,

« informing the society about the mining sector activities to ensure open access
to the knowledge, which is a pillar of the 21st century civilisation,

« presentation of the mining sector achievements and issues in a long-term
horizon,

« source of the information about the position of Polish copper ores mining
against a background of global companies operating in the sector.

The presented report focuses on the information from the last six years, however,

in certain parts it uses historical information to present the copper ores mining in

a broader perspective.
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2% Copper and silver ores 7/58
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Lithological profile of copper ores deposit in the Pre-
Sudetes Monocline
Source: kghm.com/pl

Source: kghm.com/pl; Balance of Mineral Resources and Ground Waters in Poland
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Useful metals in copper ores most frequently take form of
sulphides, less often oxides. The most important copper
minerals existing in deposits of the Pre-Sudetes
Monocline include covellite (CuS), bornite (CusFeS,),
chalcopyrite (CuFeS,), and chalcosine (Cu,S).

Those copper ores deposits in fact constitute
polymetallic copper-silver deposits, where apart from the
basic component, being copper, occurs an equally
valuable silver. They are accompanied by a big complex of
metals and non-metallic components, which from

practical point of view may be divided into four groups: Bornite crystal (violet) Chalcosine
o ) in calcite crystallisation (silver) on
* recovered, co-deciding about the deposit value (Au), diabase

* recovered as a by-product of metallurgical processes
(Ni, Re, Pt, and Pd),

* recovered as non-desired due to the metallurgical
processes technology or requirements of the
environmental protection (Pb, Se, As),

* not recovered due to the lack of appropriate recovery
technology (Co, Mo, V, and Hg) or due to a low
content (Zn, Bi, Sn, Cd, and Ge), including also those
accumulating in the waste of certain metallurgical
processes (Co, Hg).

Ore of covellite (blue) and

of chalcopyrite (brown)
Source: minerals.net

Prepared based on the KGHM Polska MiedZ SA data
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2% Copper and silver ores

Copper-silver ores occur in 12 deposits in the Pre-Sudetes Monocline and in the North-Sudetes Basin:
6 managed, 4 explored in details, and 2, where mining was abandoned.

Balanced reserves of non-managed copper ores deposits occur mainly in a depth zone of 1000-1250 m and
even down to 1450 m (non-commercial because of the depth). Their independent management will be very
difficult, but possible using openings from the existing adjacent mines or building new mines.

A deposit is considered as qualifying for mining if it meets the balance criteria . The following table provides
requirements for new documentation, specified in the Regulation of the Minister of Environment
of 22 December 2011 on the geological documentation of a mineral deposit and in brackets - resulting from
previous regulations binding for a majority of documented deposits in Poland.

Balance criteria of copper ores deposits (stratoidal seams)

e ——— L e
values

MaX|mum depth of deposit floor 1500 (1250)

M|n|mum copper content in the deposit contour sample % 0,5(0,7)

Minimum weighted average of equivalent copper content (Cu)’ % 0,5(0,7)

Minimum deposit abundance? kg/m? 35(50)

(1) Cu equivalent is calculated based on the formula Cueq = (% Cu) + 0.01 (g/Mg Ag)
(2) This parameter refers to the copper equivalent.

Prepared based on the KGHM Polska MiedZ SA data
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Resources of copper-silver ores deposits in Poland as of 31/12/2018

Ore (million Mg)
met. copper (million Mg)

silver ('000 Mg)
Geological Resources
epe s Deposit Industrial
Specifications number Balanced Non- Resources
Total A+B C1 C2 D Balanced
TOTAL 1912,68 627,52 1 199,64 74,55 3,93 802,03 1188,51
RESOURCES 15 34,23 11,16 21,76 1,09 0,04 13,11 23,74
103,15 34,38 65,33 4,42 0,17 41,84 69,71
of which - resources of managed deposits
Deposits of 1548,56 625,27 923,29 - - 1,77 1188,51
° gratin lants 6 28,74 11,12 17,62 - - 0,02 23,74
P 9p 83,66 33,27 50,39 - - 0,06 69,71
of which - resources of non-managed deposits
Deposit explored 333,32 - 262,61 66,78 3,93 782,18 -
” (';eta“ P 5* 5,05 - 3,98 1,03 0,04 12,96 -
18,54 - 14,28 4,09 0,17 41,10 -
of which - deposits, in which mining was abandoned
Abandoned 23,77 2,25 13,74 777 - 18,08 -
minin 5 0,26 0,04 0,16 0,06 - 0,13 -
g 1,08 0,11 0,66 0,32 - 0,68 -

* - including a part of Radwanice-Gaworzyce deposit

Source: Balance of Mineral Resources and Ground Waters in Poland
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2 ¢ List of concessions

The main deposits of economic importance are mined by the KGHM Polska Miedz SA. The company is
currently carrying mining activity in the concession areas: Lubin-Matomice, Rudna, Polkowice, Sieroszowice,

Gtogow Gteboki-Przemystowy, Radwanice Wschodnie, and Gaworzyce in three underground mines Lubin,
Rudna, and Polkowice-Sieroszowice.

Concessions for copper and silver ore deposits mining

LUBIN-MALOMICE CEmEEEEEn NE T/ AV 31 December 2063 Lubin and Rudna Mines'
of 12 September 2013
. Lubin, Polkowice-
RUDNA Concession No 9/2013 of 31 December 2063 Sieroszowice' and Rudna
14 August 2013 . g
Mines
POLKOWICE Concession No 7/2013 of 31 December 2063 Polkowice-Sieroszowice Mine
14 August 2013
Concession No 11/2013 of Polkowice-Sieroszowice and
2
SIEROSZOWICE 12 September 2013 31 December 2063 Rudna Mines
Concession No 8/2013 of . . . .
RADWANICE WSCHODNIE 31 December 2063 Polkowice-Sieroszowice Mine
14 August 2013
GLOGOW GLEBOKI Concession No 16/2004 25 December 2054 Polkowice-Sieroszowice and
PRZEMYSLOWY 3 of 25 November 2004 ecember Rudna Mines
GAWORZYCE CemECE I N 220 @ 15 March 2065 Sl e Samsenfaaliing
23 February 2017

1) Marginal share
2) Mined at 85% by the Polkowice-Sieroszowice mine and at 15% by the Rudna mine.
3) Mined at 50% by the Polkowice-Sieroszowice mine and at 50% by the Rudna mine.

Source: Balance of Mineral Resources and Ground Waters in Poland
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e shafts, shafts under construction
~ 800— - Isolines of the Cu deposit occurence depth

42 - planned shafts é i

Location of areas covered by the mining concessions of
KGHM Polska Miedz SA

Source: Stach R., Raport o stanie gérnictwa rud miedzi 2018 (2018 Report on the Copper Ores Mining Situation), XX VIl SEP
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Copper production worldwide in the Biggest world copper producers
years 2008-2018 [million Mg] in 2017 r. ['000 Mq]
30 2000 454,
1800 1700
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20 1g3 191 196 202 1400 13261309
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15 1000
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Source: The World Copper Factbook 2018, ICSG; Minerals Yearbook 2012-2015; USGS
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Mining copper production worldwide
in the years 2008-2018 [mIn Mqg]

20.4 0.1 20.5

19.1
18.2 18.4
16.9
16.0 16.1 16.1 | | I |

20092010 2011 2012 2013 2014 2015 2016 2017 2018

Mining copper production worldwide 15/58

Mining copper production
worldwide in 2018 [%]

\

8.84%

G

m Africa = America = Asia

Europe u Oceania

Source: Copper mine, smelter, refinery production, and refined copper usage by geographical area, ICSG;
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Copper production by means of SX-EW
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method

Copper production worldwide by the
SX-EW method [million Mg]

4.5

3.5

2.5

1.5

0.5

O I 3.35

-—

o Y N
2001 I 2.60
2002 I 2.62
2003 I 2.72
2004 NN 2.70
2005 [ 2.69
2006 I 278
2007 I 291
2008 NI 3.05
2009 I 3.28

20

Source: The World Copper Factbook 2018, ICSG; Minerals Yearbook 2012-2015; USGS

The SX-EW method, in other words the
leaching method, consists in dissolving
copper-bearing minerals by means of
a sulphuric acid solution. Such solution is
drained and directed to the SX-EW reactor,
where it is cleaned and concentrated.
Then the solution is subject to
electrolysis.

This method allows to recover copper
from oxide ores and from very lean
sulphide ores. The SX-EW methods
accounted in 2018 for approx. 16 % of the
global copper production.

In Poland this method is not used, but the
KGHM Polska Miedz SA uses it in Sierra
Gorde and Franke mines in Chile and
Carlota mine in the USA
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Copper production from recovery

worldwide [million Mg] The copper recovery from waste is
45 . another method of copper production.
§ This could be the production waste of
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g e T copper elements or used products
3 5 0 containing copper. Methods for copper
S, ° waste processing are similar to those used
o in smelters for copper concentrates.

. According to the ISCG even 50% of copper
used now in Europe originates from
recycling. It is estimated that the copper
production from waste uses by 85%

' energy less than its acquisition from an
original deposit and the world saves in this
way approx. 100 million MWh of electricity

- and emits 40 million tonnes of CO, less

0 per year.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: The World Copper Factbook 2018, ICSG; Statista.com,; Copperalliance.eu
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Silver production from the mined ore and Biggest silver producers in 2017 [Mg]
from the recovery in the years 2009-2018

['000 Mg]*

* 30.47 29.82 29.82 1800
30 29-59 2851 37,99 <02 2752 29.0829.27 28,47 1400 1537
25 1400 1234

1200 1069
20 1000 811
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: 400

200
0 0
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Source: World Silver Survey 2018, The Silver Institute



Copper and silver prices on world stock

R #
exchanges
Copper prices in the years Silver prices in the years
2009-20187 [USD/Mg] 2009-2018" [USD/kg]
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1Settlement prices of futures

Source: indexmundi.com
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Electrolythic
Cu cathodes

—
—
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Cu Cu Cu Cu Cu
Coppe

A | s HEL

Copper (Cu) ore Cu concentrate Cu blisters Rods, ingots

Ore
enrichment

e

Mining sector | | Smelting sector
Ore enrichment plants Copper Copper rolling mill
Comprising three smelters ,Cedynia”
enrichment plants HM ,Legnica”
. (at each mine) HM ,Gtogow I
Mines HM ,Glogow II"
ZG ,Lubin”
ZG ,Polkowice
-Sieroszowice”
ZG ,Rudna”

Source: Swiderski D., Strategiczne wyzwania sfery wydobywczej KGHM PM S.A. do roku 2030 (Strategic Challenges of KGHM PM S.A. Mining Area by 2030), XXVII SEP



Technological conditions of mining at KHGM

Polska Miedz SA
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Increase in the mining depth

« The Company is mining at depths from 600 to 1250 m
High variability of the deposit

» Stone or barren rock zones, tectonic disturbance zones

Expansion of the ventilation network structure

 Required for cooling purposes - the primary rock mass temperature is 25-46°

Significant scope of access and development works

+ 46.5 km of workings were driven to open the Gtogéw G-P deposit

Expansion of the underground infrastructure

« Belt conveyors, utilities, power network etc.

Shorter effective time of work

+ Results from the increasing distance from the shafts

Activation of the natural hazards

« At great depths climate, gas and rock-bumps hazards co-exist

Source: Stach R., Raport o stanie gdrnictwa rud miedzi 2019 (2018 Report on the Copper Ores Mining Situation), XXVIIl SEP



Natural hazards accompanying mining at

the KGHM
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During first Threats prevailing during When carrying out mining H,S Coexistence of natural threats
shafts sinking hitherto mining at depths below 1100 m when carrying out mining at

depths below 1200 m

Many types of natural hazards occur at the KGHM: gas
(hydrogen sulphide), water, rock-bumps, climate and gas-
goedynamic, to a lesser extent - methane.

The hydrogen sulphide hazard means an outflow of
hydrogen sulphide to the mine atmosphere, which is toxic to
people - at high concentrations it causes respiratory system
paralysis. To protect against this gas persons present in the
threatened area are obliged to use gas masks and
instruments measuring the hydrogen sulphide
concentration.

Gas half-mask with absorber
Source: shopbhp.pl

Source: Swiderski D., Strategiczne wyzwania sfery wydobywczej KGHM PM S.A. do roku 2030 (Strategic Challenges of KGHM PM S.A. Mining Area by 2030), XX Vil SEP, 2018
Gola S., Soroko K., Turkiewicz W. Profilaktyka zagrozenia siarkowodorem na przyktadzie oddziatu G-63 w kopalni Polkowice-Sieroszowice (Hydrogen Sulphide
Hazard Prevention Using Example of G-63 District in the Polkowice-Sieroszowice Mine)
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at the KGHM

Rock-bumps mean damage or destruction of mine workings due to
seismic shocks. The rock-bumps hazard is one of most dangerous
hazards found in the mining sector, therefore to protect against it
a wide range of preventive actions is carried out at the KGHM.
It comprises seismological observations, selection of dimensions and
shapes of chambers and inter-chamber and protective pillars, the
choice of mining direction and sequence. Also so-called active
methods are used, i.e. provoking controlled bumps by means of
explosives.

Climate hazard is a growing challenge for the KGHM. It results from the
increasing depth of mining and from a high temperature of the rock
mass. It is fought by the application of central cooling systems, and
also of air conditioners and slow-flow fans in workings. To reduce the
temperature and decrease the amount of exhaust gas in the mine
atmosphere the KGHM studies also a possibility of electric loaders
operation in underground conditions - those used so far are equipped
with Diesel engines.

The primary temperature of the rock
Water hazard is now under control and constitutes primarily mass in mining areas of KGHM Polska

a component of costs resulting from the necessity to pump mine Miedz SA

waters. Such waters are drained to the surface by the central pumping
station and then used in flotation.

Source: Stach R., 2019, Raport o stanie gérnictwa rud miedzi 2019 (2018 Report on the Copper Ores Mining Situation), KGHM Polska Miedz SA data



Evolution of copper and silver ores deposits

mining systems at KGHM Polska Miedz SA
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Longwall
system

Room-and-pillar mining -
without roof caving

With roof

Settlement .
caving

Two-stage

One-stage
With hydraulic filling

With limited roof caving

With retarded caving

Source: Monografia KGHM Polska Miedz SA (Monograph), 1996



Copper and silver ores deposits mining

systems used at the O/ZG Lubin

Deposit Deposit Goaf liquidation
thickness slope method

System name

Room-and-pillar mining with hydrauilng filling D-P to7m to 8° Hydrauling filling

Room-and-pillar mining with retarded caving J-UG to7m to 8° Retarded caving
Room-and-pillar mining with retarded caving for J-UGN-1 to7m to 16° Retarded caving
a deposit with the slope incrased to 16°

Room-and-pillar mining with retarded caving for J-UGN-2 to7m to 35° Retarded caving

a deposit with the slope incrased to 35°

Room-and-pillar mining with retarded caving for J-.UGZ to7m to 8° Retarded caving
closing panels

Room-and-pillar mining with retarded caving under

conditions of weak roof and reduced thickness of J-UGS toSm to 30° Retarded caving
dolomitic-anhydritic rocks

Room-and-pillar mining with retarded caving J-UG-PS tob6m to 25° Retarded caving

Prepared based on the KGHM Polska MiedZ SA data



Copper and silver ores deposits mining

systems used at the O/ZG Rudna

Deposit Deposit Goaf liquidation

System name S e slope method

Room-and-pillar mining with retarded caving J-UG-PS toém to 25° retarded caving
Room-gnd-plllar mining with rgtarded caving and fenced J-UGW-PS to7 m to 8° e e
ventilation-haulage roadways in goafs
Roomjand—plllar.n.nnlng with retard'ed caving with yielding the R-UO to7m to 8° eiEded G
deposit and additional roof protection
Room-and-pillar mining with retarded caving for areas with R-UO/H to7 m to 8° I e

unusually difficult geological and mining condition

Room-and-pillar mining with retarded caving and/or hydraulic retarded caving or

filling for conditions od suport pillars yielding and liquidation LIRS L ) hydraulic filling
Rgom—and—Plllar mining with hydraulic filling for medium and J-35-PH t0 15 m to 8° hydrau||§ filling,
thick deposits solid
Room-and-;.)ll.lar mining with bottom layer liquidation by means RG-6 t0 15 m to 8° dry back.fllllng,
of dry backfilling partial
Roc?m—and—plllar mining ywth hydraulic filling for conditions of RG-8 t0 15 m to 8° yliznBe e
variable roof stability existence

Room-and-pillar mln.lng.vylth barren rock placing and liquidation RG-9 t0 15 m to 8° dry anc.] hydraullc
by means of hydraulic filling filling

Prepared based on the KGHM Polska MiedZ SA data



vy Copper and silver ores deposits mining systems

System name Symbol

Deposit
thickness

used at the O/ZG Polkowice-Sieroszowice

Deposit
slope

28 /58

Goaf liquidation
method

Room-and-pillar mining with retarded caving J-UG-PS tobm

Room-and-pillar mining with retarded caving, with

s : . J-UGK-PS toé6m
participation of non-mineralised zones

Room-and-pillar mining with retarded caving for

. J-UGO-PS toé6m
suport pillars

Room-and-pillar mining with retarded caving and
operational closing pillar

J-UGR-PS toé6m

Prepared based on the KGHM Polska MiedZ SA data

to 25°

to 8°

to 8°

to 25°

retarded caving

retarded caving

retarded caving

retarded caving



Copper and silver ores deposits mining

systems used at KGHM Polska Miedz SA
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The share of goafs liquidation methods in the mining systems used at

KGHM Polska Miedz SA (as of 31/12/2016)
Retarded Backfilling
caving Hydraulic

Number of mining

panels

ZG Lubin 10 7 3
ZG Polkowice-Sieroszowice 17 17 -
ZG Rudna 24 19 Bk

Total 51 43 8%
Total (%) 100% 84% 16%

The KGHM is currently using many variations of the basic room-and-pillar system. Each of
those variations features a defined range of allowed pillar dimensions. The actual pillar
dimension within a specific range are determined after considering additional criteria,
such as depth of deposit occurrence, the degree of deposit folding or faulting, closeness
to other mining panels, stress conditions, and potential rock-bumps threat.

Prepared based on the KGHM Polska MiedZ SA data
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At the KGHM self-propelled underground machines are the key element of mining.

1260 self-propelled mining machines were used in 2018 in the Company mines, that is 29
more than in the previous year.

The face loaders used have capacity of up to 16 Mg, and the haulers up to 50 Mg. 100% of
drilling cars are driven with electro-hydraulic systems, and 78.5 % of them are vehicles
operated by one person. 632 vehicles are equipped with life-saving cabs (86 more than in
the previous year), and 537 (43 more than in 2017) with air-conditioning. Apart from that
165 km of belt conveyors are used.

Examples of self-propelled machines used at the KGHM Polska Miedz SA:
Roofmaster bolter 1.4, wheel loader KOT 170

Source: kghmzanam.com; minemaster.com

Prepared based on Stach R., Raport o stanie gdérnictwa rud miedzi 2018 (2018 Report on the Copper Ores Mining Situation), XXVl SEP
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The ore extracted from a mine before processing in a smelter should be subject to
enrichment. This process is aimed at increasing the amount of copper content in the
material delivered to smelters. Three phases are distinguished in the ore enrichment:

* Preparatory - run-of-mine crushing, grinding and classifying. They are aimed at
obtaining fine grains of the ROM required in the next stage,

« Main - flotation carried out in three stages. This process separates the ROM into
concentrate with approx. 24% Cu content and waste containing approx. 0.2% Cu. It is
carried out by passing air bubbles through a tank with water and ROM.
Under appropriate conditions those bubbles raise copper minerals grains, forming
a foam on the tank surface, which is collected to the next stage,

* Supplementary - concentrate drainage and flotation tailings storage. Flotation tailings
are directed to the OUOW Zelazny Most (waste management facility). Concentrate
goes to the Legnica Smelter and to the Gtogéw Smelter.

The Ore Concentration Plant Division of KGHM Polska Miedz SA consists of three regions,
capable of processing up to 33 million tonnes of the run-of-mine per year, of which:

* Lubin Region - approx. 8 million tonnes,
* Polkowice Region - approx. 9 million tonnes,

* RudnaRegion - approx. 16 million tonnes,

Source: Ksiezniak K, Wzbogacanie rudy miedzi w KGHM Polska Miedz S.A. (Copper Ore Enrichment at the KGHM Polska Miedz S.A.)



o Diagram of copper and silver ores
ﬁﬁ 32 /58
enrichment at KGHM Polska Miedz SA

Winding shaft

| Ore Concentration Plant

Run-of-mine

Concentrate

Screening Condensation

Loading to

wagons

Grinding and

classification Filtration

Crushing

Flotation Thermal drying
tailings

"Zelazny Most"

Landfill

Source: Ksiezniak K, Wzbogacanie rudy miedzi w KGHM Polska Miedz S.A. (Copper Ore Enrichment at the KGHM Polska Miedz S.A.)
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=[#] Description of Glogéw Giteboki - Przemystowy project 25

- The primary temperature of the rock mass of KGHM Polska
Approx. 300 million tonnes of ore, Miedz SA deposits on the deposit level
Average Cu content ~ 2.4%,

Estimated mine life - approx. 40 years,

Target production - 10-11 million tonnes of ore; 200-220,000 tonnes of Cu,
Partly used infrastructure of ZG Rudna and ZG Polkowice-Sieroszowice,
The deposit layers are situated at depths to 1385 m,

The primary temperature of the rock mass exceeds 45°C,

X X X X X X X

Expected lower than in other areas degree of deposit faulting, but stronger thermal and gas effects.

Source: Swiderski D., Strategiczne wyzwania sfery wydobywczej KGHM PM SA do roku 2030 (Strategic Challenges of KGHM PM SA Mining Area by 2030)



)
o)
o
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The operation on such a large scale, as the mining at the KGHM Polska Miedz SA,
generates high costs, but also can be a valuable source of data, which comprise
potential to optimise the production. Therefore the company invests in the
technological progress, in 2018 focusing on broadened monitoring of machinery,
equipment, and personnel work.

To this end it implements, among other things:

« anew control room at the ZG ‘Lubin’, modelled on the already operating One Control
Room at the ZG '‘Polkowice’,

« wireless communication system on mining fronts,
* IT system for Production Infrastructure Management iZIP,

« Centre for Advanced Data Analysis - i.e. a team with a task of broad production data
analysis based on Big Data systems - a concept of this solution has been developed
at the Mineral and Energy Economy Research Institute of the Polish Academy of
Sciences.



Situation of Occupational Safety in the Copper and

Silver Ores Deposits Mining in Poland

*Prepared based on the Report on the Safety State in Polish Mining Sector in 2018, presented during the XXVIII
School of Underground Mining, Krakow, February 2019



B The number of accidents in KGHM plants in
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the years 1996-2018
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Source: Stach R., Raport o stanie gérnictwa rud miedzi 2018 (2018 Report on the Copper Ores Mining Situation), XXVIIl SEP



2% Accident rate in the copper and silver ores e
Lt mining in Poland

3000
R The number of accidents in the
2442 . .
2500 underground mining increased in 2018,
2000 2003 2002 2028 both in hard coal and copper ores mining,
1500 R Despite that, the accident rate in 2018
1000 decreased for the copper ores mining and
leveled in hard coal mines.
500
0

2013 2014 2015 2016 2017 2018

mmm Underground mining® =m=mCoal ====Copper ores
*} including mining technology

Overall accident rate per 1000 employees

2013 2014 2015 2016
Mining total 11,9 11,0 11,5 11,5 11,8 11.7
Underground* 15,1 13,9 15,2 15,3 15,9 15,6
Coal mines 13,8 13,5 15,3 14,7 16,1 16,1

Source: Karkula P. Raport o stanie bezpieczeristwa w polskim gdrnictwie w 2018 roku, (Report on the Safety State in Polish Mining Sector) XXVIII SEP, 2019.



BN Fatal accidents in the copper and silver ores e

s mining in Poland
30 .. .

R In the copper mining only 1 fatal accident
25 occurred, resulting in a record-low value
20 of fatal accidents rate,
15 R On the contrary, in the hard coal mining
0 the number of fatalities was the highest

since 2014. The shock in Zofiédwka mine

5 was among the most tragic ones in 2018,
0 resulting in the death of five miners.

2013 2014 2015 2016 2017 2018
mmm Underground Mining ss==Coal ====Copper ores

Fatal accidents rate per 1000 employees

2013 2014 2015 2016 2017 2018

Coal mines 0,10 0,15 0,11 0,09 0,10 0,14

Source: Karkula P. Raport o stanie bezpieczeristwa w polskim gdrnictwie w 2018 roku, (Report on the Safety State in Polish Mining Sector) XXVIII SEP, 2019.




223, | Serious accidents in underground mining plants and

. . . . 39 /58
in the copper and silver ores mining in Poland

30
25 . .

R Comparing to the previous year, on
20 2018 the number of serious accidents
15 increased by 1, and serious accident

rates in copper ores and hard coal

10 mining levelled.
5
0

2013 2014 2015 2016 2017 2018

mmm Underground mining ====Coal ====RUDY MIEDZI

Serious accidents rate per 1000 employees

2013 2014 2015 2016 2017

Coal mines 0,05 0,17 0,06 0,05 0,09 0,10

Source: Karkula P. Raport o stanie bezpieczeristwa w polskim gdrnictwie w 2018 roku, (Report on the Safety State in Polish Mining Sector) XXVIII SEP, 20179.




283 Main reasons for fatal and serious accidents in 10 e
a4 Polish mining in the years 2014-2018

Others
14.3%

Others
17.4%

Mining
Electrical 40.0%
1.9% N

_ Mining
2014-2017 47.1%

Mechanical

Mechanical 45.7%

33.6%

R The share of fatal and serious accidents with mining and mechanical reasons increased
in 2018 comparing to the previous year,
R In this year there were no serious accidents with electrical reasons.

Source: Karkula P. Raport o stanie bezpieczeristwa w polskim gdrnictwie w 2018 roku, (Report on the Safety State in Polish Mining Sector) XXVIII SEP, 20179.



Economic Results of Copper and Silver Ores Mining

in Poland
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R g KGHM Polska Miedz SA ownership structure 42 /58
KGHM Polska Miedz SA Shareholders Geographic structure of KGHM
(march 2019) shareholding (october 2018)

58.13 % 64.60%

. = Poland = USA
" Nationale Nodertanden OFE " United Kingdom L ialien

E - oth Rest of th Id
= Aviva Otwarty Fundusz Emerytalny Aviva BZ WBK . Ul.rllrizzﬁtiﬁeders = Restotthe wor
Other shareholders

The shareholding structure of KGHM Polska Miedz SA changed in 2018. During the year the
share of stocks held by Aviva Otwarty Fundusz Emerytalny Aviva BZ WBK and by Otwarty
Fundusz Emerytalny PZU ,Ztota Jesien” exceeded 5%. However, till the date of yearly report

submission by the management board the share of OFE PZU ,Ztota Jesien” went down below
5%.

Source: Report of the KGHM Polska Miedz SA Management Board on the Activities ... in 2018
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Y KGHM Polska Miedz SA mining activity

KGHM Polska Miedz SA has been operating incessantly in the Legnica-Gtogéw Copper Basin
from 1961 and is one of leading producers of electrolytic copper and refined silver worldwide.
The mining capacities of KGHM mines currently exceed 32 million tonnes of ore per year,
where the amount of output is limited by the shafts capacity. Because of that any increase in
the underground mining would require construction of a new shaft adapted to the ore

mining.

KGHM Polska Miedz SA production activity

0/2G O/ZG 0/2G KGHM output 2018 r
LUBIN" | POLKOWICE- |- biypnar Million
g SIEROSZOWICE" | " Run-of-mine extraction
Mg (d.w.)
ine fi Cu content in the ROM %
R WP - <o heroM
Cu extraction in the ROM ‘000 Mg
o 368 + _ _ Electrolytical copper, ,
Mining depth [m] %~ 676+1084  844+1250 000 Mg
mining panels - from external charge ‘000 Mg
Annual ore output -8 -12 ~12 Metallic silver Mg
[million Mg]
Rod, OFE and Cu Ag wire ‘000 Mg

Source: Stach R., Annual Report of the KGHM Polska MiedZz SA Management Board for 2018
Report of the KGHM Polska Miedz SA Management Board on the Activities ... in 2018

30,3
1,49
452,0
501,8

385,3
116,5
1189
266,4



282 Output and production of copper and silver at
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KGHM Polska Miedz SA

Copper ore output [million Mg (d.w.)] Concentrate output ‘000 Mg (d.w.)]
1856 1842 1859 1866 1833
I I I I I I I I I I :

2013 2014 2015 2016 2017 2018 2013 2014 2015 2016 2017 2018

In the years 2017 and 2018 a decline in mine output of both copper ore and the copper
concentrate was recorded. Also, as compared to previous years, areas with lower copper ore
mineralisation were mined. The concentrate output went down by 72,000 Mg. Also the
copper production decreased, despite an increase in production from own charges. A lower
production results from a downtime related to the overhaul of concentrates smelting plant in
“Gtogow II"” smelter, lasting approx. 2.5 months.

In recent years the KGHM has been recording a noticeable increase in the silver content in the
mined ore, which translated into increased output of this metal.

Source: Report of the KGHM Polska Miedz SA Management Board on the Activities, years 2012-2018
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Source: Report of the KGHM Polska Miedz SA Management Board on the Activities, years 2012-2018
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Capital expenditures at the KGHM Polska
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R # 46 /58
. I 4
Miedz SA
PLN/Mg PLN/Mg ore
PLN million Cuegq. (d.w.)
3000 3500 60
2673 2630 2977

2500 2357 2416 3000 50
2 057 2132 2500

2000 40

1620

1478 1479 1483 2000
1164 1500

1000 20
1000

500 500 10

0 0 0
2013 2014 2015 2016 2017 2018 2013 2014 2015 2016 2017 2018
m Total capital expenditure (Mining) mmm Expenditure on mining (PLN/Mg ore (d.w.)
m Total capital expenditure (KGHM PM) —— Expenditure on mining (PLN/Mg Cu eq.)

The capital expenditures at the KGHM Polska Miedz SA are slightly higher than in the
previous year, but substantially lower than in the years 2015 and 2016. This is related to
continuing at that time big investment into Gtogéw Copper Smelter modernisation.

Also the company’s capital expenditures in the mining activity have been growing, however,
they didn't yet reach the level of 2014.

Source: Report of the KGHM Polska Miedz SA Management Board on the Activities, years 2012-2018
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R#

16 000

14 000

PLN million

12000

10 000

8 000

6 000

4000

2000

mmm Taxes and charges

13 260

2013

mmm Other costs
mmm Depreciation

(*) - total costs may slightly differ from the aggregated figures, reported by the
KGHM PM SA.

Total costs by type*

Costs at the KGHM Polska Miedz SA 47 /58

13096

2014

12782

2015

12776

2016

External services
mmm Cost of renumeration and benefits
mmmm Consumption of materials and energy

13924

2017

13633

2018

In 2018 the total costs of the company
slightly decreased, which resulted mainly
from a decline of external charges use - it
converted into a significant fall of
materials and energy consumption
costs. However, the costs of
remuneration, depreciation, and
outsourced services are systematically
growing. The increase in the
remuneration costs is caused primarily
by the going up payroll, the company
employs marginally more people than in
previous years. The growing
depreciation cost results from
a systematic increase in the number of
used machines.

Source: Report of the KGHM Polska Miedz SA Management Board on the Activities, years 2012-2018



Selected financial results of the KGHM
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o . V4
Polska Miedz SA
PLN billion Profits PLN/Mg Cu Margins
8 43 10 000
6 4.87 8 000 6893 8002
4 . 3.06 2 3.81 6743 6557 5899 5970
) 2. 41 2.54 6000
2 1 53 1.66
> Il 4000
0 2196
5 2000 1300 855 1024
0
-4 -10
-6 501 A4S -2 000 -941

2012 2013 2014 2015 2016 2017 2018

m Net profit m Operating profit
PLN billion Current assets, liabilities and reserves
20 18.01

16.35 16.34

15
10
[T] 0487 I I

2013 2014 2015 2016 2017 2018
m Liabilities and reserves m Current assets

|786

2013 2014 2015 2016 2017 2018
m Price - total cost margin [PLN/Mg Cu]

Price - total Cu prod. linked cost margin [PLN/Mg Cu]

In 2018 the Company has shown a profit of
PLN 1.66 billion, which is the highest value
since 2014.

Also the levels of liabilities and reserves, as
well as of current assets, went up.

However, the value of margin calculated
based on the linked cost may worry - in 2018
it was negative.

Source: Report of the KGHM Polska Miedz SA Management Board on the Activities, years 2012-2018



Copper and Silver Ores Mining and the Environment
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%[ 7 Environmental impact 50 /58

Environmental burden of the copper ores

mining:

R In the areas of mining perceptible shocks on
the surface, resulting from the underground
mining interference in the rock mass,

% a big amount of waste (finely ground rock)
from the flotation, disposed in one location -
the 'Zelazny Most’ facility,

% local ground flooding, resulting from the
ground subsidence (in a large area),

@ occurring volatile odour compounds in the

air originating from mines ventilation

Main streams of waste generated at the
copper production:

% copper ores flotation tailings,

@ slags from copper fire production processes:
shaft slag, granulated slag, Dorschl furnace
slag,

% waste from acidic sewage neutralisation,

@ slurries and dusts originating at gases
dedusting.

: ¥ o
Source: Department of Ecological Policy of KGHM Polska Miedz S.A.
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Main plants of the KGHM Polska Miedz SA
affecting the environment:

KX plants of pyrometallurgical line (shaft
furnaces, fluidised-bed furnaces, electric
furnaces, converters, anodic furnaces,
Dorschl furnaces, Kaldo furnace),

copper ores enrichment (flotation) plants,
'Zelazny Most’ mining waste disposal facility,
return shafts of copper mines,

3 % X X

continuous copper rod caster, ‘Cedynia’

rolling mill in Orsk.

- e - KGHM Polska Miedz SA plants
o environmental impact:

% dust-gas emission to the air,
% waste, storage and warehousing in ground

facilities,

% emission to surface waters (mainly
discharge of water from above the sludge
from 'Zelazny Most'),

@ noise emission to the environment.

Source: Department of Ecological Policy of KGHM Polska Miedz S.A.



i Flotation tailings 2B

The waste originating from the copper ores
enrichment is disposed at the ‘Zelazny Most’
Mining Waste Disposal Facility (OUOW). On this
dumping ground overall approx. 496 million m3
of waste is stored, and yearly approx. 20-26
million tonnes are added. The reservoir fulfils
the role of a settling pond, solid waste settles on
its bottom, while water after cleaning is partly
recirculated for use (approx. 120 million m3
a year), and partly discharged to the Oder river.
The Company has recently implemented
a system of chlorides and sulphates level
monitoring in mine waters, due to which it
stopped paying charges for chlorides and
sulphates discharge to the Oder river. Because
of that more than PLN 28 million were saved in
2017.

The KGHM is investing now in the facility
expansion with a Southern Quarter, enabling to
deposit additional 170 million m3 of waste. The

first stage of construction is to be completed in
2021.

OUOW 'Zelazny Most”

Source: Integrated 2017 Report of KGHM Polska Miedz, Polkowice.eu, google.com/maps
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Direct GHG emission
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1678455

1800000

1532446
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400000
537411
200000 192850
o 61153 39356 39107 56840 71642
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MgCO,e - mass equivalent to CO, tonne

Source: Integrated Report of the KGHM Polska Miedz SA, years 2013-2017

%2 The total amount of GHG emitted at the KGHM

has been decreasing in recent years,

% This results primarily from a decline of emission

related to the electricity generation,

% The decline is reduced by a sudden increase in

the emission related to physical processing.

mmm Emission of biogenic carbon dioxide

mmm Emission related to the transport of materials, products,
and waste

mmm Emission from physical processing

mmm Emission of fluor (HFC) and chemical hydrocarbons
Emission related to the electricity generation

m=m Emission related to the heat generation

——Total direct emission



Emission of harmful gases and
particulate matter to the air
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Source: Integrated Report of the KGHM Polska Miedz SA, years 2013-2018

Indirect GHG emission and emission of SOXx,

NOx, and of PM

54 /58

Indirect GHG emission

2013 2014 2015 2016 2017 2018

m Emission resulting from heat purchased for the
organisation needs

MgCO,e

2500000
2000000
1500000
1000000

500000

0

m Emission resulting from electricity purchased for the
organisation needs

R In recent years indirect GHG emission related to

the electricity is not subject to significant
changes, however, a clear decline of emission

related to heat is visible,

R In recent years the Company has registered

a slump in the emitted sulphur oxides and PM.
The amount of emitted nitrogen oxides has been

slowly growing.
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Emission figures per tonne of electrolytic copper
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0 0
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mSO2 emission mPM10 emission mCO2 emission

R The level of SO2 emission per tonne of produced copper has been successively going down and in 2017
the amount of emission was approx. 25% of the level recorded in 2011,

R The amount of particulate matter emission per 1 Mg Cu maintains on a permanent level,

R The CO2 emission oscillates around 2.7 Mg/1 Mg Cu.

Source: Integrated Report of the KGHM Polska Miedz SA, years 2013-2018
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expenditure on environmental protection
000 m3 Vaste water generated, by place of Waste generated at the KGHM by method
i , of treatment
discharge 000 Mg
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0 0
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m To municipal enterprises m3 m Landfilling in waste landfills
m To surface and ground waters m3 m Recovery (including energy recovery)

Capital expenditure on the environmental

In recent years the KGHM was generating a stable amount of

waste, which was dumped or recovered. To a small extent the

PLN million protection Company is applying also other methods, which are not

1200 1017.00 presented on the graph,

1000 The Company has been recording a stable increase in the
800 generated waste water, which is to a larger and larger extent
600 directed to municipal enterprises,

400
In the years 2014-2016 the Company assigned substantial

200
0 amounts to the environmental protection, which resulted

2013 2014 2015 2016 2017 2018

Source: Integrated Report of the KGHM Polska Miedz SA, years 2013-2018

from the Gtogéw Copper Smelter modernisation.
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Summary

The report on copper ores contains integrated data on the copper and silver ores mining in
Poland, and to a smaller degree in the world in the years 2013-2018. Based on that the
following trends may be noticed:

% The copper production worldwide increases. Its increasingly bigger share is the copper

production from recycling, while in recent years the production by SX-EW methods has
slowed.

Metallic raw material prices in recent years have been falling, but they are still higher
than at the beginning of the century - metal prices peaked around 2011.

In recent years KGHM mines witness a decline in the copper ores extraction and in the
copper content in the ore. Because of that the importance of other metals contained in
the ore grows, in particular that of silver. Also the need for introducing a module of
cobalt, being a valuable mineral raw material, separation to the process of run-of-mine
treatment has been increasing.

KGHM Polska Miedz SA holds concessions for mining securing the resource base of the
company for the nearest years, but because of mining going deeper and deeper the
geological and mining conditions deteriorate, which will translate into growing copper
production costs. The cost increase is also affected by salaries growing in Poland and by
the tax on certain minerals mining introduced in 2012. In the next years the impact of
growing electricity price can also be noticeable.
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%  The KGHM reported financial losses in the years 2015 and 2016, but now the company
has reached a profit of PLN 1.66 billion. In the analysed period the Company has also
recorded the highest level of liabilities and of current assets.

% The accident rate in the copper ores mining shows a downward trend, albeit in 2018
there were 10 accidents more than in the previous year. Among serious accidents the
share of accidents with mechanical reasons - related to the operation of machinery and
equipment - has been growing.

% In recent years the KGHM has been recording falls in emission of GHG, both indirect and
direct, and also of sulphur oxides and particulate matter to the air. However, the amount
of waste (a fall was registered in this category in 2018) and waste water generated by
the company has been growing.



