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projects that provides Iimmediate commercial and
environmental benefits for the mining industry.
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Waste Oil in Blasting Trials

Used Oil - Waste or Resource

Shell asgisted a ieading Iron ore produ ley Iron, turmn what was regarded
239 & waste product into o valuable energy for their blasting explosive.
Troey, a mwmber of the Rio Tinto The most cotsunon ive is referred 1o
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woers in the world: accounting for and Fael Oil. The fued oil & traditorally
about 107 of the worlds traded iton oee, mustomotive diesel fuel, but can be any
The company operates zeveral i zuitable hydrocarbon.

Shell haz been the fuel and lubricants
supplier to the company for the past 35
years.

The first ztage of the uction process is
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In 1996, Hamersbey established 2

team to investigate waste od

methods. The team quickly realied that it
was not cimply an iszue of di ofa
waste prochact but a snach wider sssue of
hydrocarbon management. Used oil was no
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longer a waste to be di of buta
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At that time, the only cutlet for used il was
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Rezearch indicated that used oil could
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the compozition, Zo segregation of od types
Was Dot necessary.
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was neceszary. A suitablo zupply was
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B of the limited expers with used

otl in ANFO and to overcomwe the natural

conservatizm of the Drill & Blast crews,
deaded to construct a

th

i approached b
Hamerzley to design, construct and manage
the facility 2= an extenzion of the Shell
Cradle to Crave zervice program,

The plant at Marsndoo mncorporated
floating suction to limit water in the blend
and positive displ t metering p
driven from a common shaft 10 ensute
accugate blend control. The plant was
commuisssoned in 1998, The matzal blend
i gt
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blast performance,

Following the success at Marandoo,
Hamersley and Shell are currently

designing and building similar plants at

Once these plants are operational,
H ley expects to in exoess of
0.5 million kitres of used oil which
otherwize would be treated 2z waste.
Annual net zavings are predicted to exceed
$200,000,

Shwll will continue to work with H,
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Waste Oll in Blasting

\Wexte ON Fusl Blevids Daitver &Ftiel O , Orica has developed a Waste Oil Specification EORICA
Cost Reduction for Bulk Explosive E Refined waste oil must meet this spec

WASTE O FULL BLENDS ORLUVER U TO A 2%

UL ca CoxY AEDOCTION 108 BALK * Arsenic <5ppm
e e * Cadmium <2ppm
—— * Chromium <10ppm
* Lead <100ppm
* Halogens <1000ppm
* Polychlorinated Biphenyls <2ppm
* PAHs <1000ppm
T e ot ot 0 * Glycol <0.2% volume
-?:_;::_:__.__m_ * Particulates <25 micron
ot * Density <0.90 g/cc at 15degC
Eomoomee ot * Flash point >65 degC
DYNO * Viscosity <50 Cp
G * Water <2.0%

GQroundbreashing Purformance
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Challenging existing Industry
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Waste Oil Processing Project

MACRO PARTICULATE
3,600 G-FORCE
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Proof of Concept

Velocity of Detonation (VOD) — product self sustains as required in a production shot environment (4,500+ m/s)

Fume — No fume noted on shot at firing

Visual — Motion and still photography was captured during and after blasts identified no abnormal observations. A
power—trough allowed visual observation down into the blasted strata exposing successful fragmentation

Heave Profile — An even profile across the heave pile, indicating a similar energy release between standard bulk
explosive and the processed oil product. No evidence of fly-rock, fume, over-pressure or air blast

Fragmentation — Statistical evidence from plant performance, combined with visual and photographic evidence
indicates fragmentation and diggability are consistent
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Waste Oil Processing

Project: Process site generated WEO for use as a Diesel Substitution in Blasting
WEO Generated: 1.2 million litres p.a
Design: 40’ High Cube Containerised / fully automated operation

Processing: 1kl per hour
Storage: Waste Tank feed from Tank Farm / Internal Processed Tank 41 kI

Sludge Waste: Added to existing site Oily Water pit

CREATENERGY®




Waste OIil Processing Unit

Project: Develop a Mobile Processing Unit to service multiple Clients within a geographic region
WEO Volume: 10 million litres per annum

Design: Fully automated operation (4G monitored HMI)

Processing: 1kl — 8 kl per hour

Storage: Tri-Axle ~ 30kl mobile storage

Sludge Waste: Discharge to Client Oily Water circuit
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Waste OIil Processing Unit
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Waste Oil Process / Blend Project

DYNO

Dyno Nobel

Project: Blend site generated PFO @ 50% as a Diesel Substitute for use in Blasting Trucks

PFO Throughput: 1.2 million litres p.a

Design: 40’ High Cube Containerised / fully automated operation (3G monitored HMI) / in-built Generator
Storage: Storage Tank 41Kkl

Dispensing Flow: 245 Ipm

Dispensing Fuel Gun: Banlaw
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Re-Load Blend & Dispensing Unit

MPU Outlet
Banlaw Gun
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Re-Load Blend & Dispensing Unit

| Total MPU
{ flow rate

_ Diesel
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- PFO
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CREATENERGY®

* Immediate 25% ANFO fuel cost saving

* Immediate 50% reduction in diesel use at the Reload facility — for ANFO use

* Aconsistent high quality of waste olil into processed fuel oil (ANFO) as a diesel
fuel substitute

« 100% use for the waste oil generated at site — completing the cradle to grave
usage of lubricants

« Complete auditability & traceability of product

* No charge in the unlikely event of equipment unavailability due to equipment
downtime

* A small footprint, containerised solution

» Fully automated (no on-site resources required)

» Monthly reporting for sustainability & blasting detailing quantity processed,
blended & used

» 24 Hour service centre support

» 3G/4G remote HMI monitoring

« Monthly analysis and quality control
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CREATENERGY

CREATENERGY® is committed to innovating waste to energy
projects that provides Iimmediate commercial and
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Tyres 2 Liquids

CREATENERGY®




Waste 2 Energy
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Waste 2 Energy
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Waste 2 Energy
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Waste 2 Energy

VIDEO
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Waste 2 Energy
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Waste 2 Energy

m MINE ENERGY SOLUTIONS HDCNG™ |n Field Trials

Site Test and Demonstrations

*  Truck was run unioadad and fully loaded

*  Pictures shows truck dimbing out of pit fully
Ioaded with 164 tonne payload

* Real time telemetry screen snip taken at full
throttie during fully loaded run

*  [eesel displacement of 83.3% typical for full
throttie operation up 10 1750 rpm with peak
of 90% set for tnial.

*  Part load substitution figures around 80%.

*  Analysis of operating trucks on 5 sites
Indicate B2%: 10 BS% average
displacement over the drive cycle.

O Industry experts were given the opportunity to drive the truck and gain first
hand feedback on the performance of Truck 573.

O The overwhelming conclusion was that there was no discernable difference in
engine or fruck performance ufilizing the HDCNG™ dual fuel configuration;
however, the reduction in vibration and noise was noteworthy.

” a =R Corsery R
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Waste 2 Energy

l 1 MiNE eNerGY sOLUTIONS Benefits

‘/Cost

Typically 15 - 30% reduction in fuel cost dependent upon fleet & gas source
MES provides 100% Project Capital

v

Environmental

Reduction of up to 10,000 tonne per annum CO,e per 25 trucks

‘/Health

85% reduction in Diesel particulates

‘/ Safety

Reduce Diesel deliveries via Road to mine site

Unmanned refuelling, seamless integration with autonomous fleet

” e e iadosn e Ay — ‘
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CREATENERGY®

“I want you to find a bold and innovative way to do
everything exactly the same way it’s been done for 25 years.”
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