An EA For Barrick Gold
Timing Is Everything

Presented by lain Allen &

Senior Manager — Mining Information Technology
BARRICK
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“Without data, you are just another
person with an opinion”

“If you don’t measure it,
you can’t manage it”
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The Gold Mining Business
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Barrick in the Gold Mining Business

Reserve Ounces (Moz)

120
Top 10 gold producers #1
: Barrick
e — 104 M oz
6 Market Cap
) Company (US$Bn)
8 Goldcorp 15.88
g Barrick 1443  #2
s ) Newmont 1.09
Newcrest 8.12
2 Agnico 6.43
Anglogold Ashanti 4.09
‘ I I I Yamana 3.95
. Eldorado 3.53
ou:,? 4,”“ " %( 4:.'" f?_x r_ N Gold Fields 343
e """’n»,- T o Polyus 3.43
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(1)} Source: Company filings. See final dide #4.
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Barrick Gold - Then and Now

2012 - 25 operating mines, V7.5 million ounces of gold produced @ US$915 (AISC)

Reserves 104.1 million ounces
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Barrick Gold - Then and Now

2014 - 14 operating mines, ~¥6.25 million ounces of gold @ US$864 (AISC)
Reserves 93 million ounces
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History of Pl System in Barrick Gold

Barrick Gold Corporation

H Mine ® Project

e Customer since .
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Why Does Barrick Need An EA?
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Why An EA? Corporate Mandates!

Operational Excellence
= Deliver the full potential of our assets and people

Focus on
Returns

= [nvestments
must meet ROI
thresholds

= Improved free Strong Partnerships

cash flow and A . T
S Establish deep relationships with key stakeholders

returns

Best Assets and Regions
= Focus on high-potential assets in core regions

Financial Flexibility
= Restore the balance sheet to a position of strength

“Secure Barrick's License to Operate by establishing strong Environmental
management systems, aligned with international standards.”
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Why An EA? OSlsoft Resources

(Q OSilsoft. learning

Learn the Pl System Courses Schedules & Registration Locations YouTube

+ On Site Request
On-Demand Learning - -
- On-Demand Streaming Content ‘ ==

> .
Center of Excellence BARRI CI( g,,{l},}! Ang,oAme,imn
Seowvcore
P - Vo
ENTERPRISE PROJECT CENTER OF EXCELLENCE / K l N RO S S

MANAGEMENT
NEWMONT. GLENCORE

EPM CoE RioTinto D€

Used by 10 of the top 14
Global Mining Companies XStI’ata

The Center of Excellence — Your industry expert on Pl System® implementation. ECk
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Justifying The EA
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Justifying the EA: The Team

NORTH

AMERICA A
Tain

Russell

TR
SOUTH
“TAMERICA
’ L

~ . B’
L4 B
D) A d AUS TRALIA
, A =i 0 _ Andrew

Diggy +15

f. .1

@ oSisoft. USERS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC 12



Justifying the EA:

Operational Reporting Analysis
Intranet Reports Cube Creation Ad Hoc Reports
(SSRS)

s N
! Master Data
Capture Electronic Upload Manual Data
Entry Management
Time cards and Real-time source
logs data stores

| | —1
| HP-GPS | it
Drill/Dozer/Dragline [ HME Health ] [ Fleet system J [ Fuel system J l Plant Historian Ll_J

ERP

Publish

Spreadsheets/
Sources Scheduling
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Justifying the EA:
Energy Management

Processing OXYGEN PLANT BARRICK

Data stored in the P I
System was instrumental | so.5%02 purity
. . . = T1 commissioned in July
in optimizing Oxygen and T2 in August 2012
Plant operation, resulting

in a $1,000,000/mo

energy saving.
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Justifying the EA:
Water Management

“Water is a critical
component in mining
and it's also an essential
but scarce resource in
many parts of the world.
| can tell you from first-
hand experience that it
is a very emotional
issue.”

Dr- M el Shel p, Ba rrle The Margajita River used to flow dark red due to acidic water discharged by the
Hyd rolog ist previous operator of the Pueblo Viejo mine. Barrick’s water treatment plant has
led to dramatic improvements in the river, decreasing acidity levels, increasing

water flow and returning the water to its natural color.
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Justifying the EA:
Stakeholder Reporting

L : Dow Jones
* Biodiversity (. Sustainability Indexes
* Materials Management
* Water Management NAEDAQ OMX
* Air Emissions Management
° &

« Waste Rock and Tailing ) 2
M ana g eme nt The Mining Association of C-anada

ADVOCACY STEWARDSHIP COLLABORATION

S J

1 CARBON DISCLOSURE PROJECT

e Reclamation
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J u Stifyi n g th e EA. PCF Pressure Histogram - Before PCF Pressure Histogram - After

Plant Optimization -

E'I-Bﬂlxl
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Justifying the EA:
Did It Work?
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Using the EA: Training

Schedules & Registration

4
Courses Schedules & Regns:rah{«

VCampus Subscription

Manual

Lab Name

Pl ProcessBook: Building Displays

[ Launen oo
=
[ Laueen oo
=
[ Lauren oo
==

Pl ProcessBook: Element Relative Displays

Pl ProcessBook: Building AF Displays

Pl DataLlink: Pl and Excel Times

Pl DataLink: Operational Start Up

PI DataLink: Create a Simple Report

The links below describe our courses in detail

Q Analyzing PI System Data
Building PI System Assets and Analytics in Pl AF

Q Pl Advanced Computing Engine (P1ACE)
Q Pl System Administration for IT Professionals

5l Pi System Architecture, Planning, and iImplementation
Q Pl Web Parts User and Administration Class
Q RtReports Administration Class
{2 visualizing PI System Data (Clients)

" Small Private Online Courses

« Configuring Calculations with Pl AF
« Building Asset Hierarchies with Pl AF
» Configuning a Simple Pl System

« Building Pl System Assets and Analytics with PI AF
- Pl System Architecture, Planning, & Implementation
- P System Admiristration for IT Professionals

P Building Basic Displays with Pl ProcessBook
» Building Advanced Displays with Pl ProcessBook
» Creating Basic Reports with P DataLink

= Developing Applications with PI AF SDK

What is covered in the YouTube Channel?
The following topics are covered in the YouTube Playlists in the OSisoft Leaming Channel

o General Introduction
o Pl ProcessBook

« Pl Datalink

o Pl WebParts

o PIAF

@J osiot.  USERS CONFERENCE 2015

o Pl System Management
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Using the EA:
Infrastructure

Barrick Gold IT/OT (Process) Network — High Availability Pl Configuration

Checkpoint ||

Firewall

LIMS
HA Pl Server requires Pl Repository HAPIServer  PIAF Server PlAF Analytics Pl Coresight Pl Webparts
twa servers. Workstations (saL) (saL} PIRDBMS I/F  Server Server

HA Pl AF Server
requires two servers
2nd SOL Server
Enterprise.

PlServer in DMZ may
have RDBMS P|
Interface for SOL D&

on Control Network, Cisco ASA 5510  HAPI Server [f Remote Anti-Virus,
Plta Pl Interface with Access AD & DNS
pushes Pl data up PltoPII/F Server Server

from DMZ PI Server.

Appropriate Pl
Interfaces installed
at this level push
data to PI Server in =

oMz iFIX & CIMPLICITY & OPC Server &
Pl Interface Plinterface Pl Interface
Failover Failover Failover

Warious other
Pl Interfaces
as needed

SQLDB

Control Room Flant Operators HMI Workstations
CIMPLICITY HMI Wonderware HMI  Workstations Plant Engineers  Workstation with Pl tools

( )]
i

PLCs PLCs
(GE, Modican, atc.) (Allen-Bradley, elc.)

Field |0 Network
could be Ethernet,
Modbus,
DeviceNet, Profibus
or some ather field
netwerk connected
to PLCs

Level Maters Variable Frequency Drives
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Using the EA: Asset Framework

@) \\sBitpiaf01\OSlsoftOnlineCourse - P System Explorer (Administrator)

File Edit View Go Tools Help

78 Database [ QueryDate - ® & (D Back () |H, Checkln %) v [£]Refresh

P New Element ~ =i New Attribute

| Search Elements L v|

Elements B-210
(@ Elements General | Chid Blements | Attributes [Ports | Version |
(=23 & NuGreen
* (@ Houston e
B @ Cracking Process Fter Pl |
B @ Equipment 2| ¢ | 3|8 Name 2|value o]
- (3 B-210
- (P B-235 B | [=] AssetName High Pressure
8 | =] Burner TZ-14
B | ¢ Fuel Gas Flow
B | =] Fuel Gas Flow Tag cdt158
;@ (7 Fuel Gas Volume 58.9823818845603 k scf
B | (=] Fuel Ratio 1000 k sft3/h/tf
L ko Proesss ® | ] Installation Date 5/15/1985 9:00:00 PM
G- @ Miling Process s B | & Make-Up Water Flow 30, 1154251098633 US galfmin
G- (3 Little Rock
- G Tucson 8 | [=] Make-Up Water Tag SINUSOIDU
& @ Wichita B | =] Manufacturer Borne Engineering
B | (=] Model BX-414
@ | =] Plant Houston
B | =] Process J(:rat:klng Plant
@ (=] water 629.662995443453 US Gal/min/tf
(7 Elements
| Event Frames
{5 Library
-]

Group by: [7] Category [T Template

(7] Name: Fuel Gas Flow
Description: Fuel Gas Flow Rate
Configuration Item: [ |
Categories: Real-TmeData \@‘
Default UOM: it}nousan& standéfdam\
Value Type: | Double
Value: 47.8278465270996 k sft3/h
Data Reference: [p1 Point v]
[ Settings. .. ]

\\pipes\COT158

Fuel Gas Flow

ole €3 (&%

OSlsoft.

A |
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sing the EA: Energy Optimization

Mineral Extraction Hauling & Re-Handiing

A stockpile

99t

227M 3+
Pressure Oxidation {
Fuels
: 1683.0 MJ
GG 02 Plant ——r ‘)
| H Electricity
i 00t/ v,
02 vented —— As3.6MJ
Stockplie 0.6t 09t /

6.7t

’\Emmn Hauling

611 § 6.1 ' 6.7 t

Crushing ___ Grinding Autoclave Hot Cure Shumy Cyanide Leaching & Precious

2 = Neutralization Metal Recovery
P 6.7MJ/ 4402MJ ' 3699.1 MJ it (o 2 -
~_ I ~ L 5 e B 100z
516.1 MJ- a) 87.4MJ L ] stz  e——— O
Quench ) 8 “
Fuels Electricity Vessel '\ Gold
Sludge Circuit
e 00t
PVDC Mass-Energy Balance —
== Electricity [MJ]
== Solids Throughput [t]
© Oxygen [ = -
3 Gold [0z] / 10.8 MY e
= Limestone/Lime [t] Fe Preciphation 5% / Retmalzaton w;:::lrh;?:cl:in
= Fuel W] 00t /oot €D
N\ ‘foPeRE ey / oW
= Steam [MJ] ] < { —
7ap  Conversion P > ' Electricity
To other Losses Losses =
Cu R 238MJ
J uRecovery 338.8 MJ " Electricity
2229MJ 77.7MJ 3658.2 MJ '
Ancillary Processes Fuels | /|
<l
A A 583.0MJ /503.0 MJ
611 Stockpile 79 M
Fuel = 7093.5 MJ E smckpll% W P
Refineries Power Plant : Misc.

(on-site total)  (on-site total)

OSlsoft.

foam i }
& Lo
3135.0 MJ Extraction Hauling Crushing Grinding Lime Kiln Lime Slaking
84.0MJ —
1822.6 . ﬂl 1.7M) (1000 MY
4 e tooems” Ll (%] N
Fuels
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Using the EA: Mine Water Management

Terminology of Mine Site Water (Draft)

Quatity FRESH

Based

BARRICK TYPICAL MINE WATER MANAGEMENT SYSTEM AND TERMINOLOGY FOR REPORTING (DRAFT FOR DISCUSSION) e U
Nom-contact sy wel
OCTOBER 25, 2013 oriaten. Pusmand, o S ot SRk s’ |
Contocs iter (Geon . dschargatic with
Runoff from disturbed
, 3 Erees e et mdasriar e, s
; E— ! — Sl o L
¥4 i conmAct vz o o Based =
- < Contact Water (Poor, i.e. Not dischargeable without active treatment)
Open pit and underground dewates, trested water, and runoff or seepage

_— A, 2= o
& = T -

[Potable Weter - Water uaed for domestic purpores

[ Mine Water- Water used for mining activities such 2 dust
| suppression, drilling, and construction, etc.

Usage

Based || Raw (Mskeup) Water - Non-process water added for crushing, milling, reagent mixing, and all other ore 1
brocessing steps, a3 well a3 water added for compensating losses in the ore processng plant, tailings
Storage facivty and heap leach facity

Process Water-Water aready used, stored in or seepoge collected from
the processing plant, tailings storage facility and hesp leach faciity
WaTER

Process Water-wiater already used, stored in or seepage coliected from the
processing plant, tailings storege facifity snd heap leach facility

10 envinonmaent m

TARMGS SuRRY s
win'dna

« O &

ow-conT
NALTRATION/INSECTION SASIN

SewaTER)

Typical Mine Water Management Flow logic and terminology (draft) mls.vsd

10/25/2013
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Using the EA: Process Optimization

PCF Pressure Histogram - PCF Pressure Histogram - After
Before .
5000 4000
4500 3500
= g s
-~ = £ g =0
« | A P E-,.cm
Py g Toam @,
Cyclons § g = r ;00
‘ — 1000
00 = I
o L= o o e
— = o~ —~H —H — o~ =
lt ] Pressure (kPa) Pressure (kPa)
[
u--: ' - | =
" v
i (R
e (’ :H, PCF Density Histogram - Before PCF Density Histogram - After
[s—— . ;.,'.. -l [ == =2 Mass Dry Tonnes
Dricharge Hoppers - e 3000 = z::iﬂ?"‘"“""" Sy
= 4000
- = - 50 Density & Solids
g b g 2000
3 = =t
- O
i =00 i 1000
1000
- |
500
o 0||||||||||I|||||||||||||||||||||
oMo N0 -TM~0 oMo N TM~0Q
LTe T e B Co B O T R« <« + ¢ I v LTe e e B Ce B O O < -« ¢ o v}
Density (%) Density (%)

Storage Tank ~ Storage Tank

OSIsoft. USERS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC




Using the EA: Condition Based Maintenance (CBM)

“If it ain’t broke, don’t fix it”

Vehicle orientation, dynamics Environment monitoring &
& terrain mapping operator comfort

v ,h ‘l- Wireless data aggregator
Pumps, motors, & cylinders o with vehicle bus connection

. ‘
Suspension loads ) '@ -
and dynamics | Pk Doy
. ol 3 Engine monitoring
t . .{ Gearbox health

Tire pressure & temp

Drivetrain torque
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Using the EA: Pl Integrator for Esri ArcGIS

FIRE WATER POND LEVEL

Level_Measurement 4.0309

name FRESH FIRE WATE|
POND LEVEL

2015-04-
03T13:36:42.636

retrievaltime

Coresight Graph

Click to see a Coresight graph for this
station.

@ Analyze

{ Zoom to Get Directions

POWERED 5Y @

DLG | Esri, © OpenStreetMap contributors, HERE, DelLorme, iPC, USGS, EPA, -USDA esrl =
3/22/2015 30000 AM

/2212015 3:00:00 M
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Using the EA: Pl Cloud Connect

_ . Corporate
| Site

P
/[ * ? >N
1/ s N "\

Pl Interface
Nodes

Business Systems
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Using the EA: The Future...
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An EA For Barrick Gold
The Timing Was Right

“With Data, You Are NOT Just
Another Person With An Opinion.”

“If You Do Measure It

”
You Can Manage |t. S
Business Challenges Solution(s) Results and Benefits

A.  Request a significant capital A.  Justify the EA convincingly. A. An EA for Barrick.

expenditure for an EA in a time of

strict fiscal austerity B. Concentrate initial efforts where the B. Significant savings in Energy costs,
B. Meet the challenge of Operational payoff is greatest — Energy and better.water management and

Water. reporting.

Excellence.
C. Need to develop Asset Framework C. Maximize Training and the use of C. Consistent approach to Energy and

templates for Energy, Water, and CoE and OSlsoft Mining Industry Water management.

Plant operations. Experts.
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lain Allen

iallen@barrick.com

Senior Manager, Mining Information Technology
Barrick Gold Corporation
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THANK
YOU

With Data, You Are NOT Just Another Person With An Opinion!
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