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Barrick Gold

Barrick Gold North Mara
North Mara @ Tanzania
Tanzania
Harmony Gold
Sibanye-Stillwater
. " Gold Fields
Barrick Gold Kibali @ Northam Platinum
DRC Anglo Platinum
Village Main Reef
Samancor Chrome
Caledonia Mining @ Impala Platinum
Zimbabwe PAR
Petra Diamonds
Ekapa
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OUR FOOTPRINT

Barrick Gold =
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DRC Northam Platinum

~ Anglo Platinum
Village Main Reef
Samancor Chrome
Impala Platinum
PAR

Petra Diamonds
Ekapa

“-r

Caledonia Mining
Zimbabwe
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and counting...
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Risk Incident Safety OCR Mobile
Management Management Inspections Solution Solution
d Production E-Shift Ventilation Survey &
GeoTech Module Management Boss Logbook Module Sampling

Bonus Module Ore Accounting
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3rd Party
Reporting

Data
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and from
External
Sources
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Where are our current Hazard Risk Registers?

@ Operation 1

Process
Activity

J

--p»

\

Operation 2

Process
Activity

De-centrally Associated



Where are our current Hazard Risk Registers?

@ Operation 1 Operation 2

Process E — = = - - p| Process
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syncromine
Hazard Register

® Unwanted Event

,’ ~ | Associated to
/ current Hazard

Qualify and Link
Unwanted Event

Request create and
approve Workflow

Team + Al support
List to evaluate / Use

Baseline Risk
Assessment Review
on Unwanted Event
|dentified
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approve Workflow

Team + Al support
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; ualify and Link : !
/ Unwanted Event | P
: Baseline Risk
| Assessment Review
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Risk Nome Description Risk Rating Major Risk Edit Risk

of ground May cause production delays. Impacting operationa

iency and outpul

wWoarke r equipment S. leading %0

collapse aue 1o grounad Inst

) ground nistabisy

Sug sysiems in the mine not providing su®icient

nagdequale suppo s BIMS
aganst falls of ground

Mining 2aquoment may

Damage 10 equipmen from ralling rocks
= 2 excavation of diasting aciivilies

Al Recommened Risks Probability Actions

n Unstable ground conditions
Almost Certan
nail 3
n Neglect of maintenance procedures

1n and Insg

- Inadequate ground support

] uat

- Injury to personnel from falling rocks
Almost Cartan

Lack of employee training
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Edit Baseline

Operaticnal Geo Location

Harmony 3 SouthAfdca ) Corporate » Comporate GL ¥ Harmony Group  »  Group
Process

Mining 3» AllAreas » Driling

Basaline Details

Description Almat
Usiholy Possible Likely
Fall of ground may cause production delays, impacting operational efficiency and output

Enargy

When an objec! can move on its own sccord because of i's own weight or because of a gravitational incline or force

Probability

Rarg

HML
Legal and Regulatory Alignad?
ONe  Yes

Functional Depariment

Conlsciod Foreman Firg Marskal x

Impact

Errmoewments!  Maberial Lossss Ceorm paybacinal Safety Harm To Legal And
imppct Chaarmica g Heafth Harm Te Pecaple Rgulatery
Elsharess Peophe
Infevruption

e e




Likelihood Rating - Likelihood |Low Minor Moderate Major Extreme

Unwanted event is almost ersus onsequence onsequence jconsequence consequence jconsequence
certain to happen in the . 5 . % . i . : . S
e cactels ek onsequence : (rating: 2) (rating: 3) (rating: 4) (rating: 5)
' (a 90% or greater chance
of occurrence) Moderate Moderate High Critical Critical
10 15 20 25
High probability for
anted event to occ i : VoA
Nery fkaly . shopitsiiiites Moderate  High High Critical
{(a 50% - 90% chance of 8 12 16 20
occurrence) - .
Moderate Moderate High High
It is possible for unwanted 6 9 12 15
) event to occur next year =
Likely (between 20% - 50% Low Moderate Moderate Moderate
chance of occurrence) 10
Low probability for MOderate
unwanted event to occur 5
Unlikely next year

{between 5% - 20% chance
of occurrence)

Very low probability for
unwanted event to occur
[Rare next year

{a less than 5% chance of
occurrence)




Risk Matrix for Operational Risk Assessments
Severity

(Where an event has more than one’ mpact’ Choose the ‘seventy’ with the hghest rating)
’ 1 2 3 4 5
Severity / Category Insignificant Moderate Major Catastrophic

(H&S)
Injury or harm to people

(E) inin vironment N v Y mental mpact
Environmental Impact ST Le\.el 31nc1dem

(D)
Damage / Revenue Loss / business interruption

(R)
Reputation - Community /| Gov /| Media

Probability

—mm 0

| emw | e 5 M

o
n
“— p

RISK RATING | RISK LEVEL TOLERANCE LEVELS FOR OPERATIONAL RISK ASSESSMENTS
191025 (H) - High Escalate to a higher level and implement specific action plans

L8 | - Medum | Proscively manage vis appropriate managoment system

21 (H)

SiL)

3L

1to7 (L) - Low Monitor and manage as appropriate via management system



Falling rock mass inside
unsuported open stopas
(Massive Mining )

Falling rock mass due to mining
in the proximity of Geological
features

Falling rock mass due to

; 7 Reguiar Geotechnical
Support integrity failure Assssements
(escalating factor for support

control)

Ground deterioration over time
(Back area, access ways and
engineering sections, e.g
substation)

Concussion and blasting 3
causing a fall off rock mass

Mine design & layout (short
term)

Natural water underground 3

_
-

Fire

Mining towards a structure
(weak side)

Gravitahonal (Objects)

Fall of Ground

Underground workings
may collapse due to
ground instability, keading
to structural damage.

Add

% Fall onto persons

Regular geotechnical
assessments

1 Workplace obstruction

P Fotno e



Add Threat
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Add Threat

= Loaded Threats + Add Threats

SUp Interruption

Human E

Rock burst: ¢

» 1OCK M

Water ingress: Inflow

eading

Poor ground support: Inade

INGor




Add Threat

" Lonea T " Add Tt

Rock reinforcement: Implement rock reink

Measure

Selsmic activity: Su

1 ad

Selsmic monitoring: |

sorme to de 4

tect an

Water Iingress

rKINgs leading

Emergency response training: Pr
Excessive blasting: fied and exces ne Sponse trainin F

o s [ o




Cical |_High

Mesh Netting

Hierachy of Control: ~ Elimination  w

Control Category:  Act v

Survivable: High
Available:  High

Reliable:  High

~ R

Hierarchy of Control

» Elimination, Substitution or Reduction
Engineering controls

Work practices

Industrial hygiene practices
Administrative controls

Personal protective equipment

Rate ( Secondary Matrix)
» Reliable
» Available

» Survivable

Control Management

» Monitoring Controls
» Verification Actions
* Improvement Plans 6



Falling rock mass dus 10 mnng 8 Change mining direction
in the praxmity of Geclopcal (angle of 3pproach based on
Risk Assessment)

Implement ground support
measures

'EF2 Doscrpton

Structural Support Systems

Demarcate the posmion
whete people 3re not 3llowed
10 PI3S two meters from the
brow 0f 3 open 310pe.

v 4
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S S O Baseline @ Controls = J

Bowtie Analysis
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'STANDARDS CHECK

syncromine
Hazard Register
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Bowtie Analysis
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Interconnected Syncromine Modules ~

ICAM RIS
Investigation / Inspection

@ Physical Action ,’, —
L J ,' Reporting
// Dashboards
,/I Al Analytics
Business Process g

syncromine
Hazard Register L J
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ICAM S
Investigation / Inspection

/ o e
@ Physical Action 2
L ) " Reporting
/l Dashboards
/
/ Al Analytics
Business Process ’
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Hazard Register L J




1122 00 & A VY

€  92H 105A VRF PAN P3

General Informatios
Crew Name: 51
Current Sesimic Rating: &

Outstanding Actions:

1he breast pard! $3andecd 0Nl SUDPON POSTCH
P aburent with 1 5 permabaits metalied 1 6w apernt n dloggend

pultumn aborg mith welded me
Pay utturtion 1o bumng wd stoge suppon! praction
Frinume Sop sed Hotiom scosss & open and supported
Fared Tace lergih excansve, do not blast half faces and man the pane
suficeertly
Ad1e 10 thep S10pe standoeds, ensuse roling r botncades are insiolled on
P T end carty om undethond Toce shape

faulieg O Sm an bath wides 1o e sturdrd. Monsor wedges = (he

xactmental i
Wasabout
2l Co » Ollce

stety Offcem Inspecna

Timeline

Actions Planning

N2 00 & TN

€ 92 H 105A VRF PAN P3

P 1op aburwnt with 1.5 parmabons stelbed 1 2 wpat 0 slagoed
pattem along

Py atorno

Ensure 0o and o

Pand face length excesaive, do nct blest hall faced and rman the paned
wuficeently

Adbatv 1o stesp slope stndieds, wross roling reck bemcade B | T
o fcw and curty s urtnihand fece shape

Seppart Ly 1 0N Dath sides 10 e sANdAn]. Monsos wedges i the

mic Ratings Timeline

-0

anning

N2 oG s Tan

* 70 AE 52 VRF PAN 2

Is all tendon support installed to mine
standard?

u Is all elongate support installed to mine
standard?

u Is net/mesh support in stope to mine
standard?

u Is all tendon support instalied to mine
standard?

N - ¢

Qverview Planning
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Gravitational (Objects)

Week No WKDT WKE2Z WKDI WHO4d WDS WO WKDT  Wies eS| 5 WKAT WA WKED WK WSt
Unwanted Event Controt

Eposustotiofground Supportingtalaton 9937 SE77 S501 904 S8 98 STDE 10000 TS AN 9977 998 9970 MM AW

Fallures per Section

WK02 WX0) L) ras WKds wWear VW4l Wx4e WX50 W51
SUE

Exposure 10 184 of ground 13
L

"

$)

169

2o

wWX0) W

20
0
”o I
;J I
o =

wxot

200
Vo

Week No
Fallures per Workplace

Week No  WKD1 Vo2 X0l LG V04 DS wWKas ¥ L WKt Vel b2 Wx50 Wess
SUE Controt Workplace
Exposure 10 fall of ground Suppon Nitataton 126 PANE 2
102 16PANE )
1R IGPANET
102 1T PANE 7 VCR
102 1ITPANED




ORGANISATION

ORGAMISATIONAL FUNCTION / PROCESS % ORGAMISATIONAL FUNCTION / PROCESS OPPORTUMITY VS RISK

Organisational Function... © =
Engineering Maintenance. . |
Environmental
Health/Safety

» Support Services

Mining

Operational Senices
Plant

Support Services

B ingraescng Mante nenos,
Fapairs & Services

= HealtnySafery

Operational Services

B Envronmantal

TOP 10

TOP 10 SUB PROCESS / ACTIVITY TOP 10 HAZARD CLAS SFICATION RISK OWNER

<> syncromine

e
d¢+tableau

.rm Power Bl

QlikView






Hazard Register

e B
Reporting
Dashboards
Informed Decision Al Analytics
{ )

Al Analysis

® { )
Predictive Analysis ke P
L J Automatic process
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Hazard Register

e )
Reporting
Dashboards
Informed Decision Al Analytics
{ J

Al Analysis

® { )
Predictive Analysis 4 P
L J Automatic process
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Over the last 3 years with implementing and growing the process
with Harmony Gold in South Africa the following was achieved:

Q Across 19 operations they now have 9 million monitoring

points on Critical controls

12% YOY increase on points monitored.

A /A

4% YOY reduction in Lost time injury frequency rate.

6% YOY reduction in Fall of Ground incident rate.

(

Reducing tumaround time on Mine safety closures from averages of 3 Days to 8 hours.
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