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KGHM Polska Miedz S.A. company

Seventh Second
largest largest
copper silver
producer* producer*
* data for 2020

Other KGHM Group products:

= Molybdenum = Platinum * Copper

= Lead = Rhenium SL_IIphate

= Nickel = Sulphuric * Nickel
« Gold acid sulphate

. = Palladium = Selenium
Legend: Mining projects of KGHM Mines of KGHM Metallurgical facilities of KGHM
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Exploration and Smelting and Downstream
Ore extraction Ore enrichment
evaluation refining processing

IKGHM CUPRUM Source: www.kghm.com

RESEARCH & DEVEL OPMENT CENTRE




RISK IN UNDERGROUND ENVIRONMENT - current status in EU
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According to a report prepared by the European Commission o 10 e
(EC, 2010), mining is the sector with the most work-related

problems in the whole industry.
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Besides numerous accidents also, health issues resulting from ) s
these working environments have been highlighted during the ‘
last few years. = =

Malta Agores (PT)
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According to Elgstrand and Vingard (2013), most of the health .
issues are related to respiratory system diseases, hearing loss, = - =
musculoskeletal disorders, all of which, are caused by long- Medeia (°T) | [Heahier
term exposure to adverse working conditions. - g

\
The working conditions in underground environments include
physical, chemical, and ergonomic hazards (Loow et al. 2019).
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IKGHM CUPRUM Source: Employment in the mining industry in EU according to
Eurostat Source: Eurostat, 2020 4
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Number of accidents/year

ACCIDENTS IN POLISH MINING INDUSTRY

Total numer of accidents (fatal, serious and light accidents)
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2016 was particularly tragic for the staff of KGHM Polska
Miedz S.A. Within 12 months, there were as many as 17
deaths

To increase work safety, a lot of technical and financial
measures have been taken.

KGHM CUPRUM Source: https://www.wug.¢ov.pl/bhp/statystyki_wypadkow
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Number of accidents/year
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https://www.wug.gov.pl/bhp/statystyki_wypadkow

RISK IN UNDERGROUND ENVIRONMENT - How to manage it?

2. TO ASSESS

RISK

3. TO CONTROL OR
TO MINIMIZE

Three stages of proper risk evaluation process

KGHM CUPRUM
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Risk identification and mitigation are key items in successful and safe operations.

In underground facilities, the risks can vary from the geomechanical to activity-based.

Many of events are simmilar like in case of other branches of industry, but with different

scale (dust, noise lightening etc.)
Still, there are also hazards which are unique to underground facilities such as
Seismic activity,
Problems with ground control,
Lack of natural ventilation,
The occurrence of harmful gases,
Radiation,
Flood hazard,

Lack of light.



CAUSES OF ACCIDENTS IN POLISH COPPER MINES

The stage preceding the implementation of
corrective actions is a thorough analysis and
identification of the causes of accidents.

A simplified breakdown of the accident rates in
Polish underground mines is shown in the pie
chart.

45% of accidents were related to the presence of
natural hazards like gases, seismicity, rockburst
and roof falls.

In turn 55% of cases were related to technical
problems, inattention or violation of occupational
health and safety rules.

Main reasons for the accidents in Polish mines
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KGHM CUPRUM Source: https://www.wug.gov.pl/bhp/statystyki_wypadkow
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https://www.wug.gov.pl/bhp/statystyki_wypadkow

WAYS OR RISK MITIGATION IN POLISH COPPER MINES
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Technological measures

Organisational measures

Proper risk evaluation
Development of active rockburst prevention
Upgrade of existing of monitoring systems

Development of new monitoring systems

Adjust of mining technology to local environmental conditions

Novel methods of hazard prediction based on numerical and analitical
solutions

International cooperation — transfer of knowledge and technology

Analysis of the causes of events and drawing conclusions

Implementation of best practices and safety standart

International cooperation — transfer of knowledge and technology

Periodic training of the crew, implementation of safety standarts

Proper risk evaluation
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PREVENTIVE ACTIONS - ROOF FALL AND ROCKBURST HAZARD
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KG H M C U |:) R U M Source:  Stolecki, L.; Grzebyk, W. The velocity of roof deflection as an indicator of underground workings stability —Case study from polish deep copper mines. Int. ]. Rock Mech. Min. Sci. 2021, 143, 104717.
Pytel, W.; Mertuszka, P.; Futawka, K.; Lurka, A.; Patac-Walko, B. Resultant Axial Stresses in Instrumented Rockbolts Induced by Dynamic Effects Occurred Due to Multi-Face Blasting in the Working Areas. Tunnelling
and Underground Space Technology 2021, 116, 104088, doi:10.1016/;.tust.2021.104088. 9
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PREVENTIVE ACTIONS - ACTIVE ROCKBURST PREVENTION
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KG H M C U P R U M Source:  Futawka, K.; Mertuszka, P.; Pytel, W.; Szumny, M.; Jones, T. Seismic Evaluation of the Destress Blasting Efficiency. Journal of Rock Mechanics and ~ Geotechnical Engineering 2022,
51674775522000130, doi:10.1016/].jrmge.2021.12.010.
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PREVENTIVE ACTIONS - CREW AWARENESS OF THE EXISTING RISKS

C KGHM

8 ztotych zasad BHP

Po si6dme: zachowaj fad i porzadek
w miejscu pracy.

Pamietaj o zasadach uzy yn 2 utr
widocznoscia z kabiny operatora!

Korzystaj z obrazu kamery na monitorze i/lub luster

Gdy na drodze znajduja si inne maszyny masz obowiazek uzy¢

¢ zgodnie z zasadami Ruchu Maszyn

Sou:
@ J
@ Jedz z bezpieczna predkoscia - uwzglednij
rzebe terenu, stan i widocznos¢ drogi

Stale obserwuj droge

| THINK BEFORE | DO
SOMETHING

1 USE TOOLS, MACHINES AND
EQUIPMMENT THAT ARE IN
GOOD WORKING ORDER

| REMEMBER ABOUT MY
FAMILY AND FRIENDS

| TAKE THE APPROPRIATE
SAFETY MEASURES

| COME TO WORK RESTED
AND SOBER AND NOT
UNDER THE INFLUENCE
OF MIND-ALTERING
SUBSTANCES

| REACT WHEN | SEE
DANGEROUS BEHAVIORS OR
SITUATIONS

| KNOW OCCUPATIIONAL
THREATS AND RISK

| MAINTAIN MY WORK
POSITION CLEAN AND IN
GOOD ORDER

KG H M C U |:) R U M Source:  Integrated Report of KGHM Polska Miedz S.A. and the KGHM Polska Miedz S.A. Group for 2017
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PREVENTIVE ACTIONS - THE GOLDEN RULES
OF OCCUPATIONAL HEALTH AND SAFETY

I think
Before I act

I come to work

Rested, sober, not

I react

When I see unsafe
behaviour or
situations

under influence of
intoxicants
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I work

With properly
functioning tools,
machinery and
equipment

I am aware

Of the occupational
hazards and risks

I maintain

Harmony and order at
my workspace

¥

I think
Of my family

I use

Appropriate
protective equipment
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PREVENTIVE ACTIONS - PROCEDURES

Organizational START
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PREVENTIVE ACTIONS - ZERO HARM POLICY

Innovative Educational
work and training
organisation programs

Early
response
system

Health
programs

KG H M C U P R U M Source:  Integrated Report of KGHM Polska Miedz S.A. and the KGHM Polska Mied? S.A. Group for 2020
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SAFETY STANDARDS

KGHM Polska Miedz S.A., in 2020 the Company received a certificate for its occupational health and safety
management system under the ISO 45001:2018 standard.

« All work stations have identified threats.

* The Company has assessed the professional risk and updates it on an ongoing basis.

» The conditions of the working environment are continuously monitored and periodic reviews and assessments of
possible hazards, equipment overhauls and required technical inspections and type approvals are conducted.

* Employees undergo systematic training and continually enhance their qualifications.

* The company promptly implements new legal requirements and regulations in the area of occupational health and

safety.

I(G H M C U p R U I\/I Source:  Integrated Report of KGHM Polska Miedz S.A. and the KGHM Polska Miedz S.A. Group for 2020
— 15
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INTERNATIONAL COOPERATION - TRANSFER OF KNOWLEDGE AND
TECHNOLOGY

I?’Mine

® New ductile roof support systems
(Seventh Framework Programme) PPOTt 8y

IRIS

(SeventhiFrameworkiProgramme) * New methods of monitoring tailing dams stability and risk evaluation

LAGUNA -LBNO * Numerical methods in geomechanical assessment of stability of large underground

(Seventh Framework Programme) structures

SIMS * Improvement of rockburst prevention methods

(Horizon 2020) * Guidebook in terms of methods of blast-induced seismic effect control
BSUIN * Review of best practices in managing of undergound facilities in BSR
(Interreg BSR) ¢ Development of risk evaluation procedure suitable for undergound hazard evaluation
Illumineation * Development of new cost-efective monitoring systems for undergound and Surface
(Horizon 2020) mining infrastructure
SafeDeepMining * Preparation of course of mining engineers —how to deal with rock pressure problems
(EIT Raw Materials) which threaten their future underground operations

EUL ¢ Improvement of underground risk evaluation procedures and dissemination of results

(Interreg BSR)

¢ Development of innovative geomechanical risk monitoring system for continuous
mapping of stress and seismic wave velocity changes in underground mines

* Development and testing of novel, noninvasive methods of rockmass imaging for
tracking of hazard zones changes

Y2
A A

KGHM CUPRUM
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2017

THE EFFECT OF PREVENTIVE MEASURES TAKEN

| total fatality rate per 1 million tonnes of mined copper ore
@ total fatality rate per 1,000 employees
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Source:  Integrated Report of KGHM Polska MiedZ S.A. and the KGHM Polska Miedz S.A. Group for 2020
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THE EFFECT OF PREVENTIVE MEASURES TAKEN

—o—LTIFR in KGHM Polska Miedz S.A. —e—TRIR in KGHM INTERNATIONAL LTD
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LTIFR (Lost Time Injury Frequency Rate); TRIR (Total Recordable Incident Rate) calculated using accepted methodology as the number of accidents at work meeting the conditions of
registration as defined in the International Council on Mining & Metals standard, in total for the employees of KGHM INTERNATIONAL LTD., KGHM Chile SpA and Sierra Gorda
S.C.M. and sub-contractors for these entities, per 200 000 worked hours

I(G H M C U p R U M Source:  KGHM Group Investor Presentation avaliable at: hittps://kghm.com/en/investors/results-center/presentations
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https://kghm.com/en/investors/results-center/presentations

European Underground Laboratories Association

We have much experience within the EUL network in
carrying out research and innovation projects in
underground environments. We want to share this
experience to facilitate the realization of new
underground projects.

https://undergroundlabs.network/

KGHM CUPRUM
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https://undergroundlabs.network/
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