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The Leaders in Used Earth Moving

Equipment and Machinery

2019 CATERPILLAR 777E 2018 CATERPILLAR D8T

6,298Hrs, As New Bridgestone UNUSED, Auto Lube, EPA 5,500Hrs, A/C ROPS Cabin, 1,600Hrs, A/C ROPS Cabin,
27.00R49 Tyres, Auto Lube, Compliant, Extended Lift Reverse Camera, Beacon, ARO Ready, Di Steer, SU

i E-Stops, Isolator, UHF Blade, MS Ripper
Payload Monitor Ready - POA Brakes, Payload Ready - POA p _POA pp _POA

4 i

ERPILLAR D10T2 2021 CATERPILLAR DOT
900HTrs, A/C ROPS Cabin, SS 1000Hrs, A/C ROPS Cabin, 9,000Hrs, 3rd Valve, A/C Cab- 2,500Hrs, A/C Cabin, Auto
Ripper, SU Blade SS Ripper, SU Blade in, Auto Lube, Bucket & Forks, Lube, 5.7 CUM Bucket, New
i i i Radial Tyres, Std Lift
- POA _POA Hydraulic Quick Hitch - POA y - POA

[

2019 HITACHI ZX890LCH-6 2021 CASE 110JX

3,272Hrs, 3.5m3 Rock 2,215Hrs, 1.9m3 Bucket, 3,850Hrs, Various Buckets, UNUSED, 3 Point Linkage, A/C
Bucket, 3.7m H Arm, 8.4m H Auto Lube, H Arm, H Boom, 1x Ripper, A/C ROPS Cabin, Cabin, Drawbar, PTO, Multiple
Boom Hyd. Locking Quick Hitch - i [

_ POA y 9Q _POA U/C - Very Good _poa  Units Available e

We Buy, Sell & Source new and
low-hour quality equipment

Y ALLIED

Nationwide Coverage

Call us today 1300 226 366

www.alliedequipmentsales.com.au
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that the Hartog AEM anomaly may stem from

alice Mining Limited (ASX: CHN) has
PDGH D VLJQL4FDQW Q Hthe rerthérh RXtdddion of this mineralised

at its 100%-owned Julimar Nickel-
Copper-Platinum Group Element (PGE)
Project, located ~70km north-east of Perth
in Western Australia.

Step-out drilling at the north-western limit
of the Gonneville deposit has intersected
a new shallow zone of high-grade sulphide
mineralisation. The mineralisation occurs

ZLWKLQ D QHZO\ LGHQWL4HG

unit located approximately 70m above
the hanging wall contact between the
Gonneville Intrusion and the surrounding
meta-sediments.

Managing Director and CEO, Alex Dorsch,

because the new zone is located immediately
VRXWK RI WKH a
anomaly (within the Julimar State Forest).

-Q DGGLWLRQ
mineralised intrusions in the area that have
no EM response. As such, it is interpreted

zone, which in turn may represent the very
southern extent of an entirely new intrusion
(Hartog).

Chalice’s Conservation Management Plan for
initial drilling at the Hartog-Baudin Targets
within the Julimar State Forest (Stage 2 CMP)

in the Gonneville maiden Mineral
Resource Estimate (Resource) of 330Mt @
0.94g/t Pd+Pt+Au (3E), 0.16% Ni, 0.10%
Cu, 0.016% Co. Assay results are pending
for a further 66 completed drill holes, with
lab turnaround times currently averaging
approximately four weeks.

New assay results have been received for

KDV EHHQ 4QDOLVHG DQG L VdriiXdidigetRy T he ¥at&{fdotwall) and

consideration by the WA State Government.
QDUURZ XOWUDPD4F

Approval is expected shortly, which will
strike length of the Julimar Complex.

While CMP approval is awaited, Chalice has

western (hanging wall) contacts between the
Gonneville Intrusion and surrounding meta-

interpreted to be the potential southern
extent of a new Hartog zone,” Mr Dorsch
said.

7KH PRGHUDWH QLFNHO FRSSt
grades observed are considered particularly
encouraging. We believe that the new
XOWUDPD4F XQLW LQWHUVHFWH
to be Gonneville, given that it is separated
by ~70m of metasediments and appears
to be highly deformed and geochemically
GL*HUHQW 7KH QHZ GLVFRYHU\ |

VHGLPHQWY m -Q400 DQG GRX®JGDS HEWW RN LRQRVSHFWLY LW\
DOORZ WKH 4UVW HYHU GULO @1h® high-§ratie B1/Ga zoNeB; R |

long Hartog target immediately north of the
new intersections.

* -Q400 RI WKH VKDOORZ -QIHUUHG VHFWLRQV RI

the Gonneville Resource; and,

EHHQ FRQWLQXLQJ VWHS RXW DQG LQ400 GULOOLQJ DW
VDLG WKLV GLVFRYHU\ LV FR Qhe¢IGBrdvileepdsil Qith4six Digs WA total
R GLDPRQG GULOO KROHV D @&ogabbbosgrict hbtitoviestern part of

NP ORQJ hel&dnwlkRihg BCE @re-collars with diamond

tails) for ~180,000m have been completed
to date at the Project.

LW FRQ4UPV WKDW WKHUH DUH RWKHU

New assay results have been received
for 129 holes, which were not included

¢ The non-magnetic pyroxenite and

the Gonneville Intrusion.

(IWHQVLRQDO GULOOLQJ LQ

considered to consist only of metasediments
has intersected a tantalising new shallow
zone of sulphide mineralisation, which is

$IWHU OHQJWK\ FRQVXOWDWLR
State Government, we believe our low-
impact approach to initial drilling in the
State Forest is close to being approved.
We have received positive feedback on our
approach to minimising disturbance and

P MWHH H CBIHHMYALRMX XY DLWLQJ 4QD
drilling to commence at this exciting new
frontier." AmR

De Grey Pounces With High

e Grey Mining Limited (ASX: DEG)
Dhas obtained further impressive
exploration results from the Eagle

zone at the world-class Hemi gold discovery
in Western Australia’s Pilbara Region.

General Manager Exploration, Phil
Tornatora, said gold mineralisation at
Eagle shows similar alteration and sulphide
development as seen at the adjacent
deposits of Aquila, Brolga, Crow, Falcon
and Diucon. However, like Diucon, Eagle
also shows, in parts, a strong structural
overprint which can carry high gold grades
and occasional visible gold.

at Eagle has continued to identify high grade
mineralisation associated with quartz-
carbonate veining, sericite-albite alteration
and visible gold,” Mr Tornatora said.

now been intersected on several sections
over a strike length of around 200m, and a
GRZQ GLS H[WHQW RI
in progress may expand the extent of high-
grade mineralisation.

-GIads EayE SUtc

optimisations, mining nd processing

currently being prioritised to increase
UHVRXUFH FRQ4GHQFH OH®
Inferred to Indicated in areas of Eagle to be

VFKHGXOHV DQG VLJQL4FD Q \Widad bp Gpenpit MetiodsV K H

potential for underground mining below
proposed pit designs.

5HVRXUFH GH4QLWLRQ GULOOLQ
FROQWLQXH LQWR WKH 4UVW TX

5HVRXUFH GH4QLWLRQ GULRedo@de ekrdlisiondliddiat Bage and the
LQFUHDVH WKH UHVRXUFH FR Q@thér kbQds bt HdthRail| coRinkie throughout
$ ]JROQH RI KLJK JUDGH LQWHU mifeBalf Yo Dhilicatel Ji© ¢bnirDig so that

the Eagle resource can be included in the
prefeasibility (PFS) evaluation. Eagle was

DW O H Dt Wclude® in thé 1ISOdPihdStudy ten year

evaluation period.”

The mineralised intrusion at Eagle has

*HRORJLFDO VWXGLHV DUH FRIR¥L PHHQ KRWHYUNBFWHG

the  high=grade  mineralisation  may
represent a structural overprint on earlier
intrusion hosted sulphide mineralisation.

5HVRXUFH H[WHQVLRQ DQG GH4QLWLRQ GULOOLQJ

VWULNH
in depth and remains open. Resource
GH4QLWLRQ GULOOLQJ WR
above approximately 400 vertical metres

IRLQ FORGIDQIRQ P #
P LQ ZLGWK DQG abdW19Ork @ W8g/t AR from 192.0m in

2022. New pit shell optimisations to be
conducted as part of the PFS are expected
to extend the scoping study open pit mine

designs.

Extensional drilling in the northwest of Eagle
has continued to intersect mineralisation
J W $X IURI

+05& FRQ4UPLQJ SRWHQWLDC

D lodes [apprBxinvately R4anJInorth of Eagle.

AMR

St George Mining De nes Another

6 WKH QHZ

LGHQWL4HG DQRWKHU VLthe OeRdMOBEt WHas) thel Wame seismic

S George Mining Limited (ASX: SGQ) has

or nickel-copper sulphides from the
seismic survey recently completed at its

properties as S1 in the Cathedrals Belt and
just like S1 is interpreted to be a target for

ODUJH WDUJ FWtheL @GxdithyV ted it frdmQthe seismic

at Mt Alexander: The three north-south
seismic lines completed at Mt Alexander
commenced to the south of the east-

5DJVKLS KLJK JUDGH OW $OH[DIMHYHIUWRMNAW FRSSHU VX @&KCdbddrals Belt abdJdéntinued north
ORFDWHG LQ WKH QRUWK H D VayHe¥dped* B Chéw HWoGrabuRt | targets

Western Australia.

Executive Chairman, John Prineas, said the

lined up for immediate drilling in our 2022
diamond drill programme.”

4UVW HYHU VHLVPLF VXUYH\ TaetOW $OH[DQGHU

continues to deliver strong results with
another outstanding new target for a

SRWHQWLDO PDVVLYH VXOSKMWXH GBSEHRWIWMFDWIHQ RI

north-south seismic lines completed at Mt
Alexander straddled the Cathedrals Belt and
stretched to the north into our 100%-owned
([SORUDWLRQ /LFHQFH
underexplored east-west oriented structure

WKH 7UDQVLWYV %HOW
shallow drilling,” he said.

-PSRUWDQWO\

The ongoing modelling and interpretation
of the seismic survey data have resulted in

target for potential massive sulphide
mineralisation. Data acquisition and
processing for the Mt Alexander seismic
surizely Hviasl cdin@leted by independent
contractors Apex Geo Pty Ltd and Dayboro

K D V GEdphy§ical ByHL@IWdsadtBelfE \

Interpretation of the seismic data has been

&DW K H G U D O \tonfidiéded Wby \intidp@ridenk Ransultants,

OLWKRORJLHV ZHUH DOVR FROASHRIHSRIsMicQ The Kridcipal of Rock

GULOOLQJ
Transits Belt structure as dipping to the
north, similar to the highly mineralised
intrusive-host structure in the Cathedrals
Belt to the south.

7KH VHLVPLF G DWsDIlidkSBismi® MiSEat@e Wirk, thas industry

leading credentials in hard rock seismic
projects. Prior to launching Rock Solid
Seismic, Mr Hird was Principal Interpretation
Geologist at HiSeis — one of the largest hard

D

LQWR ( 6W
underexplored structures parallel to the
Cathedrals Belt are situated.

Interpretation of the data from the centre
line in the seismic survey (Line 2) has resulted
LQ WKH LGHQWL4FDWLRQ RI

V32 F-RHatGad-deiBnidHpPoPdrti@s] consistent

with the shallow massive sulphides drilled in
the Cathedrals Belt. S2 is located down-dip
in the Transits Belt structure, an east-west
trending north dipping structure which has

Standout Targe

Previous shallow drilling by St George has
LOQWHUVHFWHG XOWUDPDA4FV LQ
giving further support that the structure has

potential to host high-grade mineralisation

similar to the Cathedrals Belt structure to

*HRUJH the souttd UH

Deep-seated intrusive network: The seismic
data shows the Transits Belt structure and
the Cathedrals Belt structure dipping to the
north and converging at more than 1,000m

Dbelb@ Wurfdce (ntd ZvhatDdJidteriveted to
be a larger mantle-tapping structure, which
would have been a primary conduit through
which intrusive rocks and nickel-copper
sulphide mineralisation travelled to the
surface.

PDQ\ D]QLWLHV WR WKH &DWKHGUDOV %HOW

It is the most prominent of the east-west

Deep magmatic structures of this kind are
indicative of a large mineral system with

VWUXFWXUHYVY LGHQWL4HG RQ WKH SRMWMH@QWUDBWVR KRVW VLJIQ

LV ORFDWHG
surface and has a dip extent of 400m.

DSSURJ[LPDWH OnineralistonEHOR Z

Modelling and interpretation of the seismic

7KH UH5HFWLYH SURSHUWLHYV data ére EpbtiduiRdreQavtlis/avitieig@tad that
ZLWK WKH UHS5HFWLYH SURSHUXUWKHRI MODAWMHNQRBDQ4QGLQJIV Z

massive sulphides that lie along Line 1 of the
seismic survey.

URFN VHLVPLF FRQVXOWLQJ 4UPV LQ $XVWUDOLD

that will assist ongoing exploration.  AMR

AMR JAN2022



Panther Metals R
Pounce On The B,

commenced trading on the ASX
following the completion of its
RYHUVXEVFULEHG

Panther Metals Ltd (ASX: PNT) has

0DQDJLQJ 'LUHFWRU
Panther, capitalised at $10.9 million, is ready
to test its multi-commodity land package
situated in the Tier 1 mining districts
in Western Australia and the Northern
Territory.

"Panther is extremely pleased with its
IPO capital raising, which enables the
rapid progression of exploration on our
100%-owned Western Australian and
Northern Territory nickel and gold projects,”
0OU 7X]Q VDLG

7KH FRPSDQ\ KDV EXGJHWHG l&Rdénibied Hid WHigRlW Lp¥ospective multi-

exploration programme over the coming
two years and will commence drilling soon
after listing.

2XU QHDU WHUP IRFXV
drillready targets converting the existing
nickel-cobalt JORC exploration target at the
Coglia Ni-Co Project into a JORC compliant
Mineral Resource Estimate followed by

PLOOLRQ -B2VWRULFDO GULOOLQJ DW

'DQLHO was] @tersepteds atV the Wonstone Gold

LV ARXximaXy0A8%4 8f@Hd IPO funding will

LQ400O H[WHQVLRQDO GULOOLU
Nickel Sulphide and Merolia Gold projects
FRPPHQFLQJ GXULQJ WKH 4UV

SDUWLFEXODUO\ DW OHUROLD

prospect, suggests high-grade potential. We
will be testing that with diamond drilling,
beginning in early Q1 2022. Mikado Gold Project — Plans to focus on
initial drilling and

the southern extensions.

» Coglia Nickel-Cobalt Project — Highly
prospective for nickel-cobalt laterite
- G OLNH WR ZHOFRPH RXU Q H éinerkliBatldh il @dBeHtidI\o host

and extend our gratitude to the existing nickel sulphide mineralisation. Drill
investors, many of whom have followed ready

WKHLU PRQH\ DQG LQYHVWHG LQ 3DQWKHU V -32

We have an exciting future, and we look » Merolia Gold Project — A dominant

3DQWKHU V SRUWIROLR
following two Northern Territory Gold
Projects which occur in the vicinity of the

DOVR

forward to updating you with drilling results landholding over some of the most 7RP V *XOO\ ow # J W §
in the near term." prospective and underexplored ground 5XVWOHUV 5RRVW oW # J
in the region with multiple targets, mines:

In Western Australia, the company has including Ironstone, which previously
UHFRUGHG P # J W $X %X Bwabur®debld Project - Plans
(DVW P # J W $X LQ SULRU GURCTOWLI RXW IXUWKHU 4HOG

Drill ready followed by an RC drilling programme.

commodity land package situated in the Tier
1 mining district of Laverton in the WA Gold
Fields.
» Red Flag Nickel-Sulphide Project - High « Marrakai Gold Project - Plans to carry

GH4QLWLRQ $0%* SRWHQWLDORXWRIXURVKHIJ 4HOG PDSSLQJ
be directed to exploring the WA portfolio by 4,000m of RC drilling to test any an RC drilling programme
ZLWK PXOWLSOH GULOO UHDG\ poétertid e¥iting Rugeds\Veriddill vV
portfolio includes: either side of the Woodline Well trend. AMR

Drill ready

Queensland’s Resources Red Tape, Objectionis=Urder tt

ueensland’s  mining  objections

processes will be reviewed, red tape

slashed, and major projects given
cas anagers under a draft 30-year plan
for the state’s resources sector.

Resources Minister Scott Stewart said the
proposed changes set out in the draft
Queensland Resources Industry Plan -
released by Premier Annastacia Palaszczuk
in  November - would support the
investment certainty the industry needed to
grow and diversify.

%\ ZRUNLQJ WRJIJHWKHU ZLW KTheQreview Wil \loBkQaB wWhiethidr existing

community, the government will ensure
our reform processes provide greater
investment certainty,” he said.

7KLY ZLOO KHOS WR JURZ WKH YDOXH RI

resources sector and associated supply
chains well into the future.”

The draft plan includes:

—-QYHVWRUV DQG FRQVXPHUV D
ESG conscious, which means organisations
‘H YH OLVWHQHG WR LQGXVW that canderRdastrate &idngRESAcredentials
plan prioritises regulatory reform to ensure will be better able to attract these investors
the sector continues to lead Queensland’s and customers in coming years,” Mr Stewart
economy and create jobs for decades to said.
come,” he said.

« areview by the independent
Queensland Law Reform Commission
(QLRC), of the objections processes
for mining leases, and their associated
environmental authorities

« better coordination across departments
on assessments through joint pre-

The draft plan has 43 actions that address
%\ FXWWLQJ UHG WDSH ZH BiRkpybdus@e&sD PRUH

lodgement meetings and cross resilient, responsible and sustainable « growing and diversifying the industry
government case managers resources sector.” ¢ strengthening ESG credentials and
 better and more accessible data on protecting the environment
assessment timeframes In addition, the review will consider whether « fostering coexistence and sustainable
« potential rent deferral for new economy an improved process could be extended to communities
minerals projects. gas projects. ¢ ensuring strong and genuine First
Nations partnerships
The draft also proposes: « building a safe and resilient workforce
objections processes for mining leases * investigating support for junior and
and environmental authorities  are and mid-level miners to prove their e LPSURYLQJ UHJXODWRU\ H]FLH
HeHFWLYH H]JFLHQW DQG IDLU IdRuroriiget soRd &eiddernance

It is open for consultation until February
ZLWK WKH 4QDO SODQ GXH 1
mid-2022.

community groups and miners.

RXU

Mr Stewart said the current process for
mining leases did not provide -certainty
for any of the stakeholders — industry or
communities.

(ESG) credentials in international
investment and buyer markets.
« increased government international
marketing of the sector's ESG
FUHGHQWLDOV WR 4QDQFLHUV V) @seutresNid.goxau/gridp
* a government-stakeholder working for more information.  AmMR

South Australia Accelerating

he South Australian Government

I will extend its Accelerated Discovery
-QLWLDWLYH $'-

DQRWKHU

7TKH $'-
exploration activities to attract greater
exploration investment, bringing forward
new mineral resource discoveries, jobs,
Aboriginal employment opportunities and
royalties.

The ADI also has a focus on supporting
innovative technologies, collaboration and
new exploration concepts to fast-track
mineral exploration across South Australia.

Minister for Energy & Mining Dan van Holst
Pellekaan said the ADI plays an important
role in maintaining South Australia’s
international  leadership in  mineral
exploration development.

XQWLO of ADI fdPtReL dElNMée QfJproposals,” the
PLOOLRQ WR W KvhiSddsaitiUDPPH

SURYLGHV FR 4QDQFL®J WWR $XOMQWWIDMLD V PRVW G kaicHHe Wb has[8c@vEdBarbhitcaCeelerate

a DG L R=e=D O QR ¥ar perid il DQIRES DasEIR Q
Mie! almxp: |
meaningful employment and lpskilling o Minister van Holst Pellekaan said Barton’s

Aboriginal employees and businesses. So recent success is another example of the
during round three, with a funding of up to far, during rounds one and two, funding of EHQH4WV RI WKH $'- QRW RQO\ G
PLOOLRQ UH5HFWLQJ WKH X3»0O&RrhklDO wedallezhtdd—t® Ip Mkiatives.” for Barton but sharing the results publicly
that will help other explorers unlock new
Managing Director and Chief Executive GLVFRYHULHV -W ZDV SOHDVL
2]FHU Rl %DUWRQ *ROG $OH whealily over-fustriBed, with a total of
76 high quality applications received with 22
projects assessed against the project criteria
to receive funding. We are anticipating a
similar amount of interest for round three,”

R « HitsLighdvatdx @igeR @xploration approach
to the central Gawler Craton.

FR IXQGLQJ SURJUDPPU
for traditional drilling and geophysics, as
well as other non-conventional exploration
techniques, frontier logistics support, $'— IDFLOLWDWHG D WULD OsaiR Minister Me® Hdlé ReXeRdan.
technology and research innovation. penetrating radar (GPR) in the region

and early results are compelling,” said Mr Round 3 funding opens on 26 November
:LWK D KHDY\ HPSKDVLVY RQ QHEZFWEBRQRORIH HWHFKQLTXH K 2021Q RWmRQiFdrm&ich@e to the DEM

VFLHQWL4F HQGHDYRXU DQG RYWHNLOOV®DOWR E RRVAN VW U X At eldted Didgeodery Ibtiativdkwebsite.
GLVFRYHU\ ZKLOH UHGXFLQJ theirVoNent&tion, ditrrgHUS Vel®ar, shallow
WDUJHWV

WKH $'- ZLO

the changing drivers in exploration.

cost drill testing.

6XFFHVVIXO SURMHFWY ZLOO EROVWHU DFWLYLWLHYV

and support innovative technologies to
generate and test new exploration ideas and
increase new data sets to help accelerate
data sharing between entities within the

‘H H[SHFW WR UHFHLYH D KL Jé&prdtotsectBrl LOQWHUHVW

JAN2022 AMR

‘H DUH ORRNLQJ DW DQ RU G é&thieve Ith® Salith IAWsXaBad Growth State

gain in cost and time to target delineation,
acquiring these
$200,000 over a one to two month period,
versus $2 to $3 million of drilling over a one

IRU SUHFLVH KLJK AKH HHQWHDYGRQRRI

targets for less than

contribute to increased exploration activity
and discovery of new mineral resources to

target of $300 million in annual exploration
investment. AMR



MINE SAFETY

FIRE PROTECTION

AUSSIE MINE SPEC FIRE PUMPS
1'*?--!--' - =t

M i
I
ml“'ﬂ
IIII n
ol § Eﬂ Ui um

- Yanmar Powered

- Portable Fire pumps

- Single & Twin Impeller
- Heads up to 90m

- Flows to 450 lpm

- 5 year warranty

Aussie Pumps

02 8865 3500

aussiepumps.com.au

AMR JAN2022



6 EXxploration News

*Moho Lau

ADrilling at (
"Nickel Tard

oho Resources Ltd (ASX:MOH)
M has commenced an RC drilling

programme at the company’s Silver
Swan North project to test the Omrah and
Wise nickel targets in Western Australia.

DVVRFLDWHG ZLWK
anomalous historic nickel intercepts.

massive and disseminated nickel sulphide XOWUDPD4

deposits,” he said.

The Omrah prospect is host to an untested
electromagnetic (EM) conductor which
KDV EHHQ FRQ4UPHG E\ LQWHUSUHWDWLRQ RI

On September29, 2021 Moho announced PXOWLSOH VXUYH\V 7KH DS SORQ]¢ttéebEr\®IHZD21 MoRo announced that

that three priority exploration targets for ORQJ FRQGXFWLYH SODWH LVLWHKQMNG HGHIWDZDRFUGHG D JUDQ
QLFNHO KDG EHHQ LGHQWL 4 ddpth,IdRilkingl FEQvithRdip ¥fS0° to the NE. for the Silver Swan North project under the

Managing Director, Shane Sadleir, said drilling within its granted tenements at the The surface projection of the conductor is Exploration Incentive Scheme (EIS) program

the drilling programme is targeting an 6LOYHU 6ZDQ 1RUWK 3URMH FdéincideNtRvitp RéJ) dbkvaR of a magnetic by the West Australian Government.

(0 FRQGXFWRU IRU X OW UKaldgdarlieFK RVWH G marker horizon.

massive and disseminated nickel sulphide

PLQHUDOLVDWLRQ DQG RWKHUKHOWGBRMMFDLWLWRHRI WKHA W3DAIH VRE BRD QiRMdhéG drilling
vicinity. the release of wupdated geological programme is planned to not only test

The CEI grant will be used by Moho to fund
XS WR RI GULOOLQJ FRVWV D
the RC and diamond drilling programme

interpretations by the Geological Survey of

:H DUH ORRNLQJ IRUZDUG W RVeatdiry Misti@lia addK & révdew of recent

the conductor, but also target additional
XOWUDPD4F OLWKRORJLHV

WR WHVW WKH SRWHQWLDO NRF
La@sociat&dHvithShe ROphr&éhLiekel prospect.

conductor at Omrah, given the potential for
discovery of nickel sulphide mineralisation
and the close proximity to Poseidon Nickel's

and historical geological and geophysical
data by Moho's exploration team.

The rig will then move to the nearby Wise AMR
prospect to commence 1,200m of RC
drilling to investigate magnetic anomalies

entered into a binding share sale
agreement with Endeavour Financial
$* WR DFTXLUH
project in the Agadez region of Niger.

Kopore Metals Limited (ASX:KMT) has

Under the deal Kopore will
(QGHDYRXU V ZKROO\
Niger Exploration SARL.

acquire

The Project comprises three granted
exploration permits (Permits) and one
exploration licence application in the highly
prospective Tim Mersoi Basin, considered
one of the world’s major uranium producing
areas.

The Permits host the same geology that is
represented at Orano’s Cominak (now shut
down) and Somair mines and the Imouraren
(Orano), Madaouela (Goviex) and Dasa
(Global Atomic) projects.

According to the World Nuclear Association,
Niger was the 6th largest producer of
uranium in 2021 and has been an exporter
of uranium since the early 1970’s.

The company has agreed to purchase 100%
of the issued capital in EF Niger Exploration
SARL (Target), a wholly owned subsidiary
of Endeavour that holds the Niger Project

JAN2022 AMR

Permits. In consideration, the company
will pay US$100,000 to Endeavour (as
reimbursement for historic shareholder

R1 (Q G H DY Roébk)¥nckisse@hde&/our (or its nominees)

120,000,000 company shares at a deemed
issued price of $0.02.

R Z Q H G UNUXrEtReL erod Wh thEe) Transaction, the

company has agreed to spend a minimum
of US$2 million on the Permits within
WKH 4UVW
PDMHXUH H[WHQVLRQ
of that amount to be spent on a drilling
programme.

This obligation falls away if the company
declares a Mineral Resource of at least
16MIb of U308 at a minimum grade of
200ppm U308 on any of the permits.

The Permits
The Permits represent a 726km 2 landhold -
ing across three tenements in the uranium
rich Tim Mersoi Basin. The most promi -
nent uranium prospect on the project area
is the Takardeit prospect, which has been
reported by former owners of the Permits
(where a maiden Mineral Resource estimate
completed in 2010 reported an Inferred
Mineral Resource of 23 million tonnes @
210ppm, with an estimate of 11 million
SRXQGV RI 8 2 DW

PRQWKY VXE M Hiitéthativial abpQrt inltRel¢ifytaf Agadez.
ZLWK 86

SSP F XWigRts Mirig INGVA.” AMR

The mineralisation reported on this pros -
pect is shallow and constrained below by a
shal layer »''t remains open at both east -
erni ndw :steri ends.

Managing birector, Caroline Keats, said the
opportunity to acquire highly prospective

tenemd ats in Niger’s uranium-rich Tim
Mersoi Be in 1 a unique opportunity for
.RSFUIl T QG PDUNV WKH 4UVW VWHS LQ WKH

FRPJDQ\ v GLYHUVL4FDWLRQ LQWR FOHDQ HQHUJ\
focussed assets.

7 7. 0' U.R %DVLQ LV RQH RI WKH PRVW

‘LICLIFCQ v vU4ADV RI SURGXFLQJ VDQGVWRQH
ho. 2d Jra. "¢ de,.~<"s ir the world, with
historical >~ .uction generating nearly

WRQQHV RI XUDQLXP VLQFH

7KH WHQHPHQWY EHLQJ DFTXLUHG E\ .RSRUH
are all in the same region as other uranium
mines and other major uranium deposits,
with one of the targets already recording
a maiden Inferred Mineral Resource of
23Mt at 210ppm U308 for 11Mlbs using a

SSP FXW R

7KH UHJLRQ LV DOVR LQIUD
power, water, sealed roads and a nearby

PLOOLROQ
3RVW DFTXLVLWLRQ ZH U
XQGHUWDNH 4HOGZRUN
mapping before commencing a drilling
program which will aim to upgrade the
historical mineral resource to comply
with JORC Code 2012 and to then
increase it.

7TKH XUDQLXP WH{
will be complementary
to Kopore's exploration
assets in Botswana’s
Kalahari copper belt
and its earn-in and
joint  venture  with
Horseshoe Metals in
tenements surrounding
the historic high-grade
copper-gold Horseshoe
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'2 $XVWUDOLD V UHSRUW

B health and cash position of Australian-
listed explorers for the September

quarter of 2021 continues to provide
positive signals for the exploration sector,
with exploration spending peaking to a
seven-year high and evidence of growing
investment throughout the sector.

Amidst the higher level of spending over
the September quarter, cash balances
continued to strengthen with 88% of
explorers reporting cash balances of more
than $1 million as at September 30, 2021.
This was supported by their ability to raise

: ports

.r‘

RagticvlakyH withQrBsRdel © Qhe uptick in

Among the 10 largest exploration spenders

LQYHVWPHQW DQG 4QDQFLQ JintheSepieRbét2020/daartét, six were gold
WKLV WUHQG ZDV 4UVW REV HddNipades, QuoMiere ushF &ompanies

quarter of 2021, but was less evident in the
previous June quarter.

The rise of battery minerals is clearly
linked to the global trends of rising electric

vehicle (EV) adoption and lower carbon
emission targets. This ties largely into the
central theme of Environmental, Social and

Governance (ESG), which is at the forefront
of the minds of explorers and investors

alike.

ELOOLRQ LQ WKH 6HSWH P Expldration ExpebditieHDoubles

RQ SDU ZLWK WKH
TXDUWHU
‘Fund Finders’) raised funds of $10 million or
more and made up 70% of the total funds
raised.

The BDO study found that the number of

FRPSDQLHV WKDW ORGJHG $SSHQGL]
IRU WKH 4UVW SiideRémmehans s analgsis in June 2013,

WKH PDUN
June 2018 quarter, reaching a total of 704
companies. This is 26 more companies than
the June 2021 quarter and 62 more than in
the September quarter of last year.

The trend continued to be driven by the

RQJRLQJ KLJK OHYHO RI
(IPO) activity on the ASX, with 32 exploration
companies that recently completed IPOs
ORGJLQJ $SSHQGL]
September 2021 quarter.

With the increased number of new entrants
over recent periods, the exploration sector
is showing signs of returning to the levels
Rl DFWLYLW\ RQO\
commenced our analysis in June 2013.

Total exploration expenditure of $877 million
this quarter matched the levels of 2013 and
2014, and average exploration expenditure

E L O O TdaQexp/@ation Kpgending@lthe September
FRPSDQLHV ZKLPR1 guaer widte itk doubled that of the

September quarter of last year, recording
$877 million. This also represented a 32%
increase from the $666 million spent in the
June 2021 quarter and is 60% higher than
WKH WZR \HDU DYHUDJH RI
%V EURNH

BDO says it has only observed such levels
of exploration expenditure in the initial

four quarters from June 2013 to March
2014, which on average recorded a total
exploration spend of $810 million per

quarter.

—QLWLDO 3XEOLF 2+HULQJ

-W LV ZRUWK QRWLQJ
based on approximately 860 companies

704 companies in the current September
2021  quarter.  Average  exploration
expenditure for the September 2021 quarter
therefore exceeded the $1.08 million of the
March 2014 quarter, to reach a new eight-

‘H FRQVLGHU WKH
exploration expenditure to be a function
of both the increased level of exploration
activity within the sector as well as the

RI PLOOLRQ SHU FRPSDQrisirg\osisRat diilliKgH labour mobilisation

highest we have seen. Encouragingly, this
uptick in activity was observed to be well
spread out across the industry rather than

being skewed towards a small number of
large exploration spends.

Investment spending also started to show
VLIQV RI OLIH ZLWK

and equipment hire. As noted in previous
guarters, the demand for drilling services
and equipment largely outweighed the
available supply, leading to service providers
being more selective with their contracts
and raising the costs for their services.”

R FR P SBDQ kaidthat driotRér @olsi@vé indicator for

QHW LQYHVWLQJ FDVK RXWD5RZ3éctor is that thé kheréhse in exploration

than the two-year average), albeit still in
small doses with the majority of investment
VSHQGV XQGHU

At the larger end of the market, in addition

to the usual spending on the development
of advanced projects, we also observed a
heightened level of acquisition activity by
companies pursuing opportunities both

locally and overseas. Larger acquisitions
were often funded by capital raisings
conducted in the June and September
quarters of 2021.

Battery Mineral Interest
Battery mineral companies were a
prominent group this September quarter

JAN2022 AMR

expenditure was observed to be well
distributed across the industry rather than
being skewed towards a small number of
companies with high exploration spends.

There was a notable increase in the number
of companies with exploration spends of
more than $0.3 million, with the largest
increase observed for those companies with
exploration spends between $2 million to
$4 million, which grew from 60 companies
in the June 2021 quarter to 72 companies in
the September 2021 quarter. Furthermore,
230 companies spent more than $1 million
on exploration in the September 2021
guarter, compared to the two-year average
of 143 companies.

VWDUN

and the remaining two comprised a
nickel-copper company and an oil and gas
company. The dominance in exploration
spending by gold explorers is generally in
line with the trend we have seen in previous
quarters.

-0'(; &KLHI ([HFXWLYH 2]FHU 3D
said delivery times for new rigs had
increased, and the sector was facing skilled

labour shortages and mobility restrictions

— but these were short-term constraints.

‘H UH VHHLQJ UHFRYHU\ DQG J
NH\ -0'(; UHJLRQV 7KLV LV 5RZl
WR UHYHQXH DQG LV UHS5HFWH
demand for IMDEX HUB 1Q connected

:H H[SHFW WKDW WKH JURZWsknso® Hifi Odeftvare/ L& Q companies

activity will continue in light of continual
strong cash balances and the higher
number of listed exploration companies,
but note that this growth may continue to be
constrained by the availability of resources,
travel restrictions and a shortage of skilled
labour,” BDO noted.

continue to embrace innovation and new
digital ways of working,” Mr House said.
$XVWUDOLDQ %XUHDX RI 6WDWL
mineral exploration for the September

guarter showed an increase of 7.7%

($70.4m) to $982.4m.

*OREDO ULJ 4JXUHV VKRZ VW UBRojatlod R&ated to existing deposits
1HZ PLQHUDO H[SORUDWLRQ UWRQBUNNVMHGBGIXUHV P WR P

released by leading global mining-tech
carip&n® LIRMEX have further revealed
strong exploration growth allowing for
seasonal factors in major mining regions
internationally.

The rig use snapshot, contained in an IMDEX
presentation to the Macquarie WA Forum

on December 2, was taken in October and
updates a similar assessment conducted by
IMDEX earlier this year.

KRZHYHU WKDW WKLV ZDV
VXUIDFH DQG XQGHUJURXQG
%V IRU WKORIGMVY WESSHAGWK H6V DV FRPBDILUGIG DR WEHILIJV VKRZ WHeHsail Hite gorhpany=sOrBoert acquisition

7KH 4JXUHV RI

to capacity in Australia and New Zealand at
81%, up from 72% in April.

QHZ GHSRVLWV LQFUHDVHG
$346.1m.

Mr House said there was continuing strong
demand for gold, copper, and base metals,
but that demand for critical minerals was
expected to increase at a faster rate because
of the push for decarbonisation.

7KH SUR40H RI H[SORUDWLRQ
shifting, through a combination of targeting,
compliance, and drilling at depth.

of Mineportal and investment in Datarock
had added strength to IMDEX'’s geoscience
analytics, Al, and computer visualisation

7KH (XURSHDQ ULJ XVH LQ 2Ftdphlidaes asDpdrt of its integrated rock

up from 39%, South America 48% (39%),

REVHUYHGHRZKHQJIJKHRI4AUVWPLOOLRQ WEKEHIUHBRUW QRWBIG@DGD

and Central America 48% (44 %).
LQFUHDVH LQ

Globally, rig use increased from 46% in April

WR LQ 2FWREHU

The USA, at 64%, was down from 72% but
North America as a whole was up from 49%
WR XWLOLVDWLRQ

knowledge expertise.

OH[LFR

-0'(; WHFKQRORJLHVY HQDEOH X
critical insights right through the mining
value chain,” he said.

2XU JOREDO SUHVHQFH
provides a compelling opportunity to embed
real value for clients.” aAmrR

LV X
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HZ GDWD KDV FRQ4UPHG 7#V WHIBVWORD VV SHUIRUPLQJ HYKBUPHDWWHUGCWKHDVYDIOMN X UJL F 28 yedwR, DOt dbjvd RBBIWAN e Wrevious
N resources and energy exports was before the COVID pandemic. $18.4 billion in the three months to October, three months to July 2021. Exports for the
continue to surge, despite the which is double the earnings over the same year to October were $163.2 billion —49%
challenges of the past 12 months. 7TRWDO UHVRXUFHV DQG HQHpéddd ladt geatanavié pdd teht higher than higher than for the previous 12 months (to
$91.8 billion for the three months to October for the previous three months to June 2021. October 2020).
Federal Minister for Resources and Water 2021, which is 41 per cent higher than for
Keith Pitt said the Australian Bureau of the same period last year. '"HPDQG IRU RXU OLTXH4HG QDWHKUDBOVRXWWDZ DQG HQHUJ\ V
Statistics’ International Trade in Goods and H[SRUWYV UHDFK D SKHQRPHQD®ides direELjah® fdR @round 268,000
Services data for October 2021 shows our JRU WKH \HDU WR 2FWREHU forthe thugg YhBxhs te Dstober 2021. Australians and support the employment of
resources and energy exports continue to and energy exports earnt $337.7 billion, over a million more.
go from strength to strength. ZKLFK LV DQ LQFUHDVH RI SHKHHMHAWHRADWKH SHU FHQW KLJKHU WKDQ IRU
previous 12 months making an enormous WKH VDPH SHULRG ODVW \HDU7TBEGQURZBWHK ¥KHRXWQ LQ WKHVH H
7TKHVH ODWHVW 4JXUHV FR @Qchuibution tbRHeQatiaha économy.” higher than for the previous three months the sector simply mean more jobs and more
resources sector as a long-standing and to July 2021.” opportunities for Australia,” Minister Pitt
major contributor to Australia’s economy Minister Pitt said Australia’s coal exports said. AMR
with coal and gas the star performers in the are thriving as strong demand and prices Total iron ore exports were $34.6 billion in
ODWHVW 4JXUHV OLQLVWHU 2Zbntihwe.VDLG the three months to October 2021, which

was up nine per cent on the same period

Minerals Industry More Than Paying Its Wi

he latest ATO Corporate Tax and royalties to Federal, State and Territory $ VWURQJ PLQLQJ LQGXVWU taxland rbyslly He@ri¢htO®dematdRates the
I 7TUDQVSDUHQF\ 5HSRUW KdvvernmBnz4UP HG Australia’s economic success. importance of a strong mining industry to
that Australia’s minerals industry the Australian economy.
contributes more company tax than any 0&%$ &(2 7DQLD &RQVWDEOH VDHLHQWHHK UQXUNVVWURQJ DOO $XVWUDOLDQV ZLQ
other industry and its contribution to the show that mining companies contributed she said. OLQLQJ FRPSDQLHV VXSSRUW V
nation’s economy and society is crucial. more than 40 per cent of all the company regional businesses around Australia and
tax reported by the 2,370 corporate entities. Ms Constable said company tax payments workers who provide essential services that
The record tax payments are highlighted 7KH UHSRUW KLJKOLJKWYV W KrénWhefxinétaimiastryphealp i Ietter keep the industry operating.
in a report by Deloitte Access Economics, largest taxpayers, BHP and Rio Tinto, paid services for the community, including
commissioned by the Minerals Council of more than $10 billion in company tax in the mental health, aged care and woman’s 7KH\ KDYH DOVR EHHQ VXSSR
Australia (MCA), which shows that in addition 2019-20 tax year,” Ms Constable said. programmes. communities  through the COVID-19
to the large company tax, the industry paid pandemic, providing substantial donations
ELOOLRQ LQ VWDWH DQG WHIHJ LMDFAXVINRUD OSMIMYV WKH K ISMXHVWD AAMIG W LQLQJ FDQ EH to hbepltatsGehariesxhid Rars Eentres and
generates substantial economic activity, its fair share of tax and royalties to pay for schools.” AMR
Between 2010-11 and 2019-20, the minerals pays the most company tax and delivers the schools, hospitals and other infrastructure.
sector contributed $238.8 billion in taxes most export revenue. 7KH LQGXVWU\ WUDFN UHFRUG RI ODUJH FRPSDQ\

Komatsu To Trial Revolutionary Technology

he Kanmantoo copper and gold mine generation by 2030. of underground operations. serve as the mine access from which the
I in the Adelaide Hills is set to reopen copper-gold lodes and be accessed and
in 2022 delivering 170 new jobs -W V D KXJHO\ HIFLWLQJ PRPHRMW DRU +KDWJIJDAYHDG\ FUHDeMidcledD SRUWDO
to the region whilst massively reducing We have had excellent drilling results this towards the base of Hillgrove’s completed
emissions as a result of the successful use of year — the copper mineralisation extends RSHQ SLW PLQH DQG ZLOO QJhkYrdW Rrisler§round Rnining technology
revolutionary disruptive mining technology DW OHDVW P EHORZ WKH E DndergreundVdetlin®k &amtiQa number of has been developed in Australia by Komatsu
at the mine. pit and remains open at depth,” Mr Wallace underground drill platforms to continue to /LPLWHG 7KH .RPDWVX 0& FF
said. explore the copper-gold mineralisation. mining machine utilises Komatsu’s DynaCut
+LOOJURYH 5HVRXUFHV GHFLVLRQ WR UHRSHQ mechanical cutting technology. AmR
the Kanmantoo copper and gold mine will &UXFLDOO\ ZH DOVR KDYH PasKtHe tibV iveDubd2igkbnid Gecline will
deliver another boost for South Australia’s infrastructure in place to utilise this R
surging economy and our reputation as opportunity and begin extraction in 2022. ’ f el
international leaders in the adoption of This trial, funded through a Government of y o P -
cutting-edge renewable technology,” said South Australia grant, further accelerates ', L e
Deputy Premier Dan van Holst Pellekaan. this process. s ’ =t
A o
Hillgrove Resources’ trial of the Komatsu H DUH DOVR SURXG RI WKH V : gt b —" S
0& FRQWLQXRXV PLQHU LV \¢KevedDibnbiative aRorohalies to ultra- [ S, Y S Bt o Iy e
type in Australia. The machine uses DynaCut HIFLHQW PLQLQJ DQG WKH Gf : o o ¥ = 1 e S S
mechanical cutting technology rather than Rl HPLVVLRQV 7KH VXFFHVVIE .
conventional drilling and blasting for mine our operations at Kanmantoo is clear proof
GHYHORSPHQW 7KH .RPDWYV Xf @& Aubt@liark 2nd global leadership
for continuous hard rock excavation and position in this respect.”
eliminates operational delays from blasting
making the technology safer, faster and Local Member for Hammond, Adrian
PRUH FRVW HeHFWLYH Pederick, welcomed the next stage of mining
at Kanmantoo that will bring employment
A $2 million grant from the South Australian DQG RWKHU EHQH4WYV WR WKH
Government has facilitated the use of
WKH 0& IRU XQGHUJURXQG 7RLQRLQPLDWLRQ LQYHVWPHQ] F",
Kanmantoo mine, bringing the mine’s Liberal Government is part of some $200 Y
potential opening forward. million invested in Hammond since March

2018,” said Adrian Pederick.
Hillgrove Resources CEO, Lachlan Wallace,

said crucially, being fully powered by Hillgrove is at the forefront of the drive
electricity, the continuous mining machine towards emissions free mining in Australia
is an enabler for green copper production DQG LV H[SORULQJ IXUWKHU
and low emission mining as South Australia opportunities, such as haulage, as the
moves to net 100% renewable energy company prepares for the commencement

JAN2022 AMR
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Mining and Minerals Sector

4JXUHV KDYH H[FHHGHG WKH PEQOORRQX®UN SHU FHQW DQG

he mining and minerals processing
I sector was the bright light in

Tasmania’s record international
for the 12-months to October 2021.

64.1 per cent of Tasmania's exports value
in this period were non-ferrous metals
and metallic ores and metal scraps, with
the value of metallic ores and metal scraps
(like iron ore, copper, zinc, tin, gold and
manganese) increasing by 64.6 per cent and
non-ferrous metals increasing by 31.1 per
cent when compared to the previous year.

The mining and minerals sector employs
PRUH WKDQ SHRSOH

PRVWO\ LQ UHJLRQDO

FRPPXQLWLHV DQG LV D VLJGhidF Rfdilis GWw LmajdtUexpért market
PHUFKDQGLVH H[SRUW 4JXUH tHRistrong TagmadialeBb@omy.

The ABS data also showed the strength of
some agricultural exports, with the value of
dairy products were up by 39.3 per cent and
fruit and vegetables by 19.8 per cent over
the period.

Tasmania’s record $4.23 billion in exports
was 18.6 per cent higher than the previous
year to October and marks a run of three
consecutive months when the annual export

at $1.63 billion (up 6.7 per cent). Hong
Kong and China combined are estimated
to account for 74 per cent of exports of
metallic ores and metal scraps, and 17 per
cent of non-ferrous metals over the period.

South Korea was in second position for
the value of exports for the period at $427

million (up 83.3 per cent), which was the
largest increase in exports by value due
to an increase in metallic ores and metal
scraps. This was followed by the USA at $272

million (up 43.3 per cent).

Premier, Peter Gutwein, said the Tasmanian
Government continues to back the mining
sector with a range of programmes, like its
Exploration Drilling Grant Initiative (EDGI)
and Geoscience Initiative, to help unlock the
full economic value of mining.

7KH 7DVPDQLDQ /LEHUDO
strongest supporter of our exporters and the
booming mining and minerals processing
sector and looks forward to increasing trade
into the future,” the Premier stated.  AMR

the S

*RYHU

NSW Removes Another Barrier for Critical Mineral:

he NSW Government will make it
easier for exploration companies
to search for critical minerals and

produce high-tech metals projects to drive
the development of new technologies.

The Mineral Allocation Areas will be removed
as a key plank of the Government’s Critical
Minerals and High-Tech Metals Strategy,
aimed at driving future investment in the
sector and establishing NSW as a global
leader.

Deputy Premier and Minister responsible
for Resources Paul Toole said the decision
to remove Mineral Allocation Areas for
Group 1 minerals such as copper, cobalt and
zirconium means explorers can peg new
ground and make new discoveries.

about promoting the growth of this sector,"
Mr Toole said.

Mr Toole said the Critical Minerals Hub was

other downstream processing opportunities

DQ $XVWUDOLDQ 4UVW DQG ZRof@it®akrihevald, andprovidiidyéssistance

as a premier destination for investment in

7KDW QRW RQO\ PHDQV MR E \antit@ny Haball, HcbpeQ Dit@nium, rare
SURMHFWV EXW EURDGHU H E®RtGsRaRd Ercdhidi® prdjgdty as demand

from shoring up supply chains, as minerals
are extracted, processed and then used
by major sectors within Special Activation
Precincts and in building the infrastructure
required for our Renewable Energy Zones.

for critical minerals increases exponentially
in the next 40 years.

point for the development of this industry,
including value-added processing, located

-W V DQRWKHU SLHFH RI WK HIB& }d Gkisting aptdded @nd potential

Government's plan to diversify what we

mining developments,” Mr Toole said.

KDYH WR R HU RQ D JOREDO VFDOH DQG WR KHOS
7KH KXE FRXOG DFFRPPRGDW khat @&kesHpiones Fibrate.

make regional communities in this state
even greater places to live, work, play and
invest.”

The NSW Government's drive to become
a major global supplier of critical minerals

:H NQRZ ZH KDYH WKH FUL VehdFHigB-te€hLrekhld v Ye realised with
WKH HVWDEOLVKPHQW RI $XVWM QLD EXVG&EROWH[ENW LQJ *LRaidartsP ke Wédadymiun fdrid Bl

metals and rare earths that are going to be

crucial to our future technologies such as
advanced manufacturing, aerospace, ag-
tech and renewables and now we’re making
them easier to get out of the ground,” Mr

Toole said.

Minerals Hub in the State’s Central West.

Deputy Premier and Minister responsible
for Resources Paul Toole announced the
hub near Dubbo today while launching

e-waste recycling for eastern Australia, as
well as the importation of e-waste from
WKH
and recycle critical minerals alongside the
exploration and mining of new resources.

Parkes Special Activation Precinct as well as
ELOOLRQ LQYHVWPHQW LiQgehetatarshivbile phovie 4pdakers

WKH
Renewable Energy Zone, which is centred
around the Dubbo, Wellington and Mudgee
regions.

to mining projects to navigate planning and
approval processes.

Background
What are critical minerals and high-tech

PHWDOV DQG ZKDW DUH WKH\ XV
7KH +XE LQ WKH &HQWUDO :H \\oRdltO ®kef EbnipohBNEID Siper-

alloys for jet engines and lithium-ion
batteries that power mobile phones and
electric cars.

¢ Tungsten: used in making high-
performance steel and is the material

e Titanium: has applications in surgical
tools, prosthetics and implants, and is

-QGR 3DFL4F UHJLRQ VR Ationg,Dight dndHdoRogibhkiesistant.

¢ Copper: crucial for wiring to connect
solar farms, wind turbines and electric
motors.

component of powerful magnets used
and microphones — also used in

telecommunications and other high-
tech medical and defence applications.

16: V 4UVW &ULWLFDO 0LQHUDOV DQG +LJK 7HFK
(DUO\ WKLV \HDU ZH FDOOHG MR@QIsBtff8ag\HVVLRQV RI 7KLV GHPRQVWUDWHYV WKH FRRPMWNPHEWVEKHWNXH\ SLOODUV RI
interest for operators to explore for these NSW Government to support mining and OLQHUDOV DQG +LJK 7THFK OHWDC

kinds of minerals in the Mineral Allocation Mr Toole said critical minerals and high-tech advanced manufacturing as we diversify the * (VWDEOLVK $XVWUDOLD V 4UV)\
Areas of Dubbo, Forbes, Mundi and north metals such as cobalt, nickel and copper will State’s economy towards a lower carbon Minerals Hub in the Central West
and south Cobar and we received a fantastic play a vital role in making NSW the number future.” « Promote exploration for critical

one investment destination for mining and minerals resources

advanced manufacturing. Member for Dubbo Dugald Saunders said « Activate the industry through proactive

7KLY ODQG KDV EHHQ ORFNHG XS IRU WKH WKH VWUDWHJ\ LV D VLJIQLA4FD Q develypgredt dRsupplp th&nd R U

government to collect data, but now we are &ULWLFDO PLQHUDOV DUH Many\wkey\ikeb aross redidapdl NN V ¢ Attract investment for critical minerals
opening it up so that we can further support that are critical to the manufacture of resources, downstream processing and
these vital projects and | know industry will everything from electric vehicles to solar 7KLV LV D UHDOO\ LPSRUWDQWregyplidgv RI VHFXULQJ
be really excited to start exploring further technologies and for which there are no future jobs and prosperity in the Dubbo
D4HOG ready substitutes,” Mr Toole said. area, as we look towards new types of
industry and manufacturing in the Central
WesE'OM Baundefs 84AldRQ  WR

response.

What does establishing a Critical Minerals
+XE PHDQ IRU WKH LQGXVWU\"
¢ The NSW Critical Minerals Hub is an
$XVWUDOLDQ 4UVW DQG ZLOO
'XEER LWVHOI LV WKH FHQWU HupRly chdil khk Bdtwewn Infine<and
minerals activity in the region, and is the manufacturing.
natural hub to provide many of the ongoing e« 7TKH DSSHDO RI PRUH FRVW He}
services which will be needed.” H]JFLHQW DQG VHFXUH VXSSO\
7KHUH LV D JOREDO UDFH RQ WR ORFDWH GHYHORS JLYH FRQ4GHQFH WR H[SORUH!
W K Hand ésEbIBIQIBcureHsulgdty chains of these The Strategy includes further geological companies, and investors to set up and
lifted these Mineral Allocation Areas, minerals and metals. This Strategy will surveys to deliver more quality pre- operate in NSW. AMR
providing explorers and investors with ensure NSW is in the box-seat to meet this competitive data for explorers, investigating
JUHDWHU FRQ4GHQFH WKDW dettdandDUH VHULRXYV the potential for copper production and

JAN2022 AMR

Mr Toole said the Critical Minerals and High- 7KLV 6WUDWHJI\ GHOLYHUV
Tech Metals Strategy, which includes the provide a key source of economic growth,
HVWDEOLVKPHQW RI DQ $XVWdiNereifi th® NSWNroyal ase/ arfd T@ate
Minerals Hub in the Central West, will help to the advanced manufacturing jobs of the
shape a new and vibrant future for regional future in regional NSW.

communities.

‘H KDYH WKH 6WUDWHJ\



iving communities certainty for the
Gfuture is the reasoning behind the

NSW Government's decisions on
FRDO PLQLQJ LQ WZR GL+*HUHSRWIIS@WIWWD/O RHFR@RPLF EHQ H Mé\HankinsARGmMWeKareal wiDbe removed

State according to Minister responsible for
Resources, Paul Toole.

The Deputy Premier said a proposal to
extend Dendrobium coal mine had been
GHFODUHG 6WDWH
(SSI) given its importance to Port Kembla
steelworks and its thousands of employees.

'HQGURELXP LV D FULWLFDO VRXUFH RI

coal for the Port Kembla steelworks and
the decision to declare the project SSI will
provide thousands of workers with greater
certainty on the future of their jobs,” Mr

Toole said.
said.
7KLV GHFLVLRQ UHFRJQLVHV WKH SURSRVDO V

already contributing $1.9 billion to the from the map published with the NSW
6WDWH V HFRQRP\ HDFK \HDU Gdrdrid kutlre of Coal Statement.

workers and supporting another 10,000
jobs across the lllawarra.” Minister for Planning and Public Spaces Rob

Stokes said Dendrobium mine’s proponent,

6LIQLAFDQKH 161 UDRNHWQFPHQUWH DOVR SRIQIRY MatiG takew into  consideration

would rule out future coal exploration in the the
Hawkins and Rumker areas in the State’s

Central West.

concerns raised hy
Planning Commission.

Independent

FRNLQJ
-Q UHJDUG WR WKH +DZNLQV flored duppbdrifdi &ndotian\wadskd in the
FOHDU WKDW VLIJQL4FDQW F RIRBisldtive Coudcil éiRylhidAdat R RilDnow
and social constraints mean there is a low go through a rigorous assessment process
probability of a thermal coal mine being and the community will still have their say,”

GHYHORSHG RQ WKLV JUHHQ 4 MOS®k¥sLsaidd

OU 7RROH

-W LV LPSRUWDQW WR SURYL
communities on the future of these sites,
and the decision to rule out the release of
Hawkins and Rumker for coal exploration
does that.”

An SSI declaration does not change the
Department of Planning, Industry and
Environment’s rigorous assessment of the
proposal to extend Dendrobium coal mine.

7KH GHFLVLRQ WR GHFODUHSOHIGBE WaE hotP réjbest assessment

requirements to prepare an Environmental
Impact Statement which will then go on
public exhibition for community feedback
and detailed assessment. AMR

Queensland Backs Vanadium Plant to Powe

Treasurer and Minister for Tredeanddnuesiment

he Queensland Government will

I build and own a new processing plant

for a key new resource mineral in
Townsville.

The vanadium facility will be part of the
Government’'s plan to make Queensland
a leading producer and exporter of new-
economy minerals and the home of new
industries.

Premier Annastacia Palaszczuk said
supporting even more jobs in more
industries was a key part of Queensland’s
plan for economic recovery.

‘H ZLOO FRQWLQXH WR VXSSRUKURXIUKURXRXUFHWLOOLRQ

industry and the jobs it creates,” the Premier
said.

7KDW PHDQV QHZ HFRQRP\
vanadium.”

Treasurer and Minister for Trade and
Investment Cameron Dick said the new
facility is a major step forward for the
state’s growing production of new economy
minerals.

‘H ZDQW UHJLRQDO 4XHHQVO xgéenwiis. EH D JOREDO

leader when it comes to everything that’s
part of the renewable energy revolution,”
the Treasurer said.

9DQDGLXP LV XVHG
large-scale grid batteries that store their

IRU WK H inf&QutieaXd-rindie fols. R |

the facility in Townsuville.
charge in tanks of liquid.
OLQLQJ FRPSDQLHV ZLOO EH
%HFDXVH WKH\ KROG WKHLU dfek Bdyn] kheir Qniiz  6itk TtX LTGwnsville,
form, redox batteries can be built to a much enabling them to begin producing mineral
larger scale, powering larger communities samples at scale.”
for longer.
The North West Minerals Province is a
$XVWUDOLD KDV WKH ZRUOGS®LVQWKALGW ADBREHDWONVRXUFH
deposits of vanadium resources, but right and the Palaszczuk Government is
now we don't produce a single kilogram of determined to keep supporting the resource
processed vanadium. companies that are extracting them.

7KH PLQLQJ FRPSDQLHV ORRNIibi€dr rRReSoRESHANT Member for
vanadium at an industrial scale don’'t have Townsville Scott Stewart said the project is
the capital necessary to make that jump. a key milestone in delivering on the work of
7TKDW V ZKHUH RXU *RYHU Q P Hi@WorhM@st\Wiki¢tehs PrQvince Taskforce.

-QYHVWHG LQ
Queensland program, we will put at least -Q 6HSWHPEHU WKLV \HDU
$10 million towards this common-user Government  joined  with Multicom

IDFLOLW\ ZLWK WKH 4QDO DPReédMesGd Sidddize ¢hé go@head for
Fhie Quitbnie@\Mhe@adnistidction tender. WKH
near Julia Creek.

$ FRPPRQ XVHU IDFLOLW\ FDQ EH XVHG E\
multiple, smaller mining companies that do
not have the available capital to set up their

own processing facilities.

to 400 regional jobs, laying the foundation
for a potential next level industry in
Queensland  manufacturing  vanadium
7KLV LV DQ LPSRUWDQW VWHEGR[Q5PAVRAOMWWUQRV
IXUWKHU LQYHVWRU LQWHUHVW DQG IXWXUH Re WDNH

companies progressing other potential
2QFH SURGXFHUV FDQ VHH WMRiddium Krhifey khOwhidtVcould become
how processing occurs, they will have the a world-class vanadium hub in the North
FRQ4GHQFH WR LQYHVW LQ P RAUksE, Psb aviriyF thisX Pro@sking  facility
in Townsville will ensure locals reap the
EHQH4WV

PLOOLRQ 6DLQW (OPRTOMDRDIERG k)P tRd Qwole of

6DLQW (OPR LV MXVW WKH EHJLQQLQJ

MHIEHLQ WKH(AQDO VWDJHV RMinisteiWW$tewart Gald- W ReparftRént of

Resources would go to market in the New
Year for detailed engineering assessments
Bl CoktingsRor\wé&)iag@ty SR U W

Construction is expected to start in 2022,
with the plant scheduled to begin operating
in 2023.

Member for Thuringowa Aaron Harper
sRid the Krtihingl dedc€psird Ru@l\exporting
of vanadium in North Queensland would
create local jobs.

- ZHOFRPH WKH GHYHORSPH(
processing plant which will usher in new
employment opportunities for Townsville,
both at the site itself, and at the Port of
Townsville where it will support jobs through
exports,” he said.

WKH 3DODV]F]XN
Member for Mundingburra Les Walker said
the Palaszczuk Government is ensuring
North
4XHHQVODQG EHQH4WV IURP Wit
energy revolution.

7KH 6DLQW (OPR PLQH DORQH ZLOO VXSSRUW XS

7KH 3DODV]F]XN *RYHUQPHQW
supporting major job-creating projects in
the battery storage space with the proposed
Townsville Energy Chemicals Hub at the
Lansdown Eco-Industrial Precinct,” he said.
ZLWK RWKHU

7KLV YDQDGLXP SURFHVVLQJ I
adding another string to the bow of the
Townsville economy, creating more jobs for
locals.” aMR

AMR JAN2022



14 Tech Ne

ining technology company
M Chrysos Corporation and miner

Ravenswood Gold have reached an
agreement for the installation of a custom-
built Chrysos PhotonAssay facility on site at
the Ravenswood Gold Mine in Queensland.

Originally developed at Australia’s national
science agency, CSIRO, Chrysos PhotonAssay
delivers faster, safer and more accurate gold
analysis, and is an environmentally-friendly

bulk opencut mining operations in the
IRUPHU % XFN 5HHI
Nolans open pits, increasing the size of the
processing plant, and constructing a new
tailings storage facility.

Ravenswood Gold Chief Executive, Brett
Fletcher, said this ongoing development
is expected to increase gold production to
over 200,000 ounces per annum, extend
the life of the mine by 14 years, and see the

UHSODFHPHQW IRU 4UH DVV D\ R@nsiodd i@ &ome thy Kigest gold

laboratory.

&KU\WVRV LV SURXG WR EH SDKWQWBD®J BWWKDYHQVZRR(

Ravenswood Gold on this ground-breaking
PhotonAssay installation at the Ravenswood
mine site,” Chrysos Corporation Chief
Executive, Dirk Treasure, said.

7TKH DGRSWLRQ RI

approach to achieving excellence through
technology and we look forward to working
with them as they achieve their operational
and sustainability goals.”

Gold mining has been active in the
Ravenswood region since 1868. In 2020
Ravenswood Gold purchased the site and
committed to a major expansion of the
existing mining operation. The growth plan
includes establishing large scale modern

operation in Queensland by 2022.

to be partnering with Chrysos on the
establishment of this high technology
facility right in the heart of the mine site,” Mr
Flecher said.

3KRWRQS$VYDY RXVVLWHKHDWLIQLAFDQW
WKH PLQH UHS5HFWYV 5DYHQVZRRGND LADEDLOWWXH EHQH4 WV
KLJK H]FLHQF\

ORZ FRVW
turnaround times delivers all the outcomes
we are driving for.

%HLQJ DEOH WR DVVD\
per day of our grade control drilling,
metallurgical sampling and exploration
drilling will support us in creating a mining
and mineral processing hub we believe will
be operating for decades.”

‘HVW D @hrys@&DRUMehADAy causes excitation of

Hitting samples with high-energy X-rays, RSHUDWLRQDO DQG HQYLURQP|
has endowed Chrysos with a strong

sales pipeline and multiple new contract

signings heading out to 2023, representing

VLIQL4FDQW DQG VXVWDLQHG JLU
deployment numbers.
XS WR J WR EH

The company anticipates further global

demand for PhotonAssay over the coming

years in a worldwide market with room for

atomic nuclei allowing rapid and enhanced
analysis of gold, silver, and complementary
elements in as little as two minutes.
Importantly, the non-destructive process
DOORZV ODUJH VDPSOHV RI
measured and provides a true bulk reading
independent of the chemical or physical
form of the sample.

DSSUR[LPDWHO\AmrR XQLWV
Market enthusiasm for PhotonAssay’s
CHRYSOS

ssisted reality devices are being used
A within Australia and globally to guide

the installation and use of mining
technology products from a distance, as the

world grapples with the isolation brought on
by COVID-19.

IMDEX has been assisting onsite workers
that are thousands of kilometres away
E\ GHOLYHULQJ
1 devices to its mining clients in South
Australia, New Zealand, the United States
and South America to circumvent the
ongoing travel restrictions.

IMDEX global equipment integration
engineer Chris Havenga said the hands-free
aspect of the RealWear devices meant they
had particular application for underground
mining, where operators sometimes had to
hold tools and tablets while working above
eye level.

&29-"'
IMDEX to ensure we continued to support
our clients,” Mr Havenga said.

5HDO:HDU V

the problem.

‘H FDQ MRLQ WKHP UHPRWHO\ Z

working, assess the issues and provide a
solution.”

The RealWear technology is a rugged, head-

PRXQWHG YRLFH FRQWUROOH

hands-free operation for frontline workers.
5DJVKLS +07
The devices are equipped with a high-

GH4QLWLRQ FDPHUD WR WDNH SLFW

from the wearer's perspective, enabling
IMDEX's experts to guide the worker and
provide advice.

Two-way audio with optional noise
cancellation and a high-resolution micro-
display that sits below line of sight, allowing
for maximum peripheral vision, give workers
and IMDEX experts the real-time data they
need to operate, inspect, and maintain
equipment.

LQVSLUHG LQQRYDWLRQ DQG FKDQJH DW

Use of the assisted reality devices emerged
after IMDEX grappled with how to support
clients in South Africa when sending support

7KHUH DUH HQGOHVV SRVYV Lo e Inbt WosZihl&kecaWgd ¢f border

RealWear device.

"It's worth having a device supplied to clients
along with our products and tools and if
there are any issues, operators can put
it on and get the experts to assist for that
particular site at the time they are having

JAN2022 AMR

closures.

Due to its success, Mr Havenga said the
RealWear HMT-1 device could become a
standard inclusion for IMDEX client support,
along with manuals and tutorials.

7KH
functionality as a tablet, enabled operators

GHYLFHV ZKLFK ReHU 3WHKHWLRXIMPN LQGXVWULDO ZRL
been able to use wearables, as they were
to consult manuals and other written overly immersive and not rugged enough.
material while dealing with on-site issues.
5HDO:HDU LV XQLTXH LQ LWV D
S5HDOZHDU $VLD 3DFL4F 9L F HhaBdsHreel cdmh€riiVity-Witkadt distracting
Higgs said it was a privilege to support the worker on a very rugged device capable
IMDEX in its initiatives. of being deployed even in explosive
environments.” AMR
+07 GHYLFHY SURYLGH D UHDOLW\ 4UVW GLJLWDO

second experience,” he said.



echn

meaning that thousands of EV batteries can
be charged from the one station.

revolutionary green charging
A network for electric vehicles across
Australia could be just around the
corner for everyone. 7KH 95)% V ORQJ OLIH
makes it one of the most sustainable and
long-lasting ways of storing renewable

energy.

VSUN Energy, the renewable energy
generation and storage subsidiary of
Perth-based Australian Vanadium Limited,
FRPSOHWHG WKH 4UVW SKDYV HAtRHe Bnd\wbth® liattéry's\nfechani@al life,
N: N:K 9DQDGLXP 5HGR][ )ORfZe “abadiwhHdlectrolyte can be reused
(VRFB) powered by solar energy, opening LQGH4QLWHO\
the way for standalone green powered
electric vehicle (EV) remote charging stations
anywhere in the country.

VRFBs can handle high temperatures
without the risk of explosion, making it
suitable for remote areas through Australia.
VSUN Energy’s business development
manager Zamien Sumich said VRFBs AVL is developing the Australian Vanadium
ZHUH WKH PLVVLQJ SLHFH R projEd ldndUitd greinadirig Qlirector Vincent
energy jigsaw” as they could handle all the Algar said the initiative was part of the
requirements of EV charging but also scaled company’s strategy to further develop the
up to suit a wide range of projects. market for the battery storage technology
in Australia.
7KH 95)% LV ZHOO VXLWHG WR WKH FDSWXUH DQG

storage of large quantities of renewable 7TKH LQWHQW LV
energy, enabling stable power output,” he not just sell vanadium into the metals sector
said. internationally, but to be fully vertically

integrated onshore here in Australia,” he
GRHVQ W GHJUDGH

9DQDGLXP HOHFWURO\WH

HIFHHGLQJ

IRU $XVWUDOLDQ 9DQDGLXP WR

=L\ =AY
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-Q GRLQJ VR ZH DUH DEOH WRDWYH®XFB WKMHEPRVWHQHZDEOH
of these batteries while adding local value, system for electric vehicles will be a big
content and job creation. boost for the Australia electric car market.”
\HDUV

:KLOH ZH DUH VWLOO LQ WKH\GHNY Hodrg$ Pisl ollal®kaing Hwith  its
of the mining project, we are building a Singaporean partner V-Flow Tech and EV
vanadium electrolyte manufacturing facility specialists Gemtek on the project.
near Kwinana, which is expected to be in
production by mid-2022 with an annual
production of 33MWh.

Gemtek Group commercial manager Florian
Popp said Gemtek was developing expertise
in integrated renewable energy EV charging

2QFH FRPSOHWHG $9/ ZLOO BblutbfsOd switRANSXa8® Qéquirements
battery ready vanadium from its mine, into for mining, agricultural and regional
the electrolyte plant and into a battery, all in applications was a key focus.
$XVWUDOLD ZLWK QR R*VKRUH SURFHVVLQJ

7KH 9681 (QHUJ\ VWRUDJH V\VW
capabilities and operating life provide a
substantial advantage in high temperature
and remote environments,” he said.

AVL will use VRFBs to power its mine site
and processing facilities.

Tesla owner and Federal Member for Perth
Patrick Gorman says Australia lagged
behind the rest of the world with its uptake
of electric cars.

The VSUN Energy vanadium green powered
EV charging station trial comes hot on the
heels of Australian Vanadium Limited’s
announcement last week to install a
WKH EDUULHUV WR WsEahddloXeSpdwer idyGtehi Wased Fon VRFB
vehicles in Australia [is] the distance energy storage technology at IGO’s nickel
between and availability of charging operation in Western Australia’s remote
stations,” he said. Fraser Range region. AvR

2QH RI

awford Boots, a leading industrial fantastic to know that Crawford Boots
‘ safety boots manufacturer and will contribute to the health, safety, and

JOREDOO\ GLYHUVL4HG PLOQRQIBDVGNPHRWDMNIKHLU IHHW
company South32 (ASX:S32) have agreed to

a partnership that will see Crawford Boots pain.”
become the exclusive footwear supplier to
South32’s Appin Colliery. The Appin Colliery, part of lllawarra

OHWDOOXUJLFDO &RDO LV

kilometres south of Sydney and is steeped

in coal mining history dating back more than
\HDUYV

This joint development will provide miners
at the Appin Colliery with Crawford Boots’
high-quality, waterproof, industrial safety
boots.

A former podiatrist that has worked with

miners’ feet for over 20 years, Penny
Crawford has seen her fair share of injuries Safety Specialist at Appin Colliery.
VXVWDLQHG IURP LOO 4WWHG ZRUN ERRWV EHLQJ
used in tough, uneven conditions.

best equipment possible, so this partnership
is really exciting for us,” said Lachlan Payne,

:RUNHUV LQ WKH $SSLQ &ROUILHKW ERHR WWHDRWLQUIKHP DQG
with muddy, rugged surfaces on a daily This is the type of passion that we love to
basis, so it is crucial for them to be wearing see from our suppliers.”

KLJK TXDOLW\ ERRWV WKDW SURSHUO\ 4W WKHLU IHHW
Since being founded in 2013, Crawford

%HLQJ DEOH WR VKDUH LQI|RBR&D hes RaQonzel AVIGppheK bf over 40

miners here is really important, and it's underground mines across Australia. AMR

||I
ZKJI'_F
HeHFW UHGXFLQJ WKH ULVN RI
‘H ZDQW WR 4W RXW RXU HPSOR\H

-W ZDV UHDOO\ LPSUHVVLYH WR VH
WKH VLWH WR SHUVRQDOO\ 4W Pi
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metimes it seems a simple solution
gan also be an ingenious one. Take for

xample Elite Industrial Equipment’s
Powered mirror systems.

Most motor vehicle drivers these days
are used to adjusting their side mirrors by
simply moving a switch up and down, or
side to side.

Remarkably, that is not the case for large
haul truck operators.

Currently, if a haul truck operator on a mine
site wants a mirror adjusted they have to

the shift, they may vibrate out of position
during the shift and then he is no longer
able to accurately back up to the loader or
back into the Dump. So that may require an
adjustment again.

2QH RI WKH ELJJHVW LVVXHV

undertaking what they call hot seat changes,

ZKHUH WKH WUXFN GRHVQ W
can operate 24/7. So even on a crib break

you still have to take that time to make
adjustments.

For example, with me being 6 foot 2 and my
WKHQ WKH
FDOO WKH ZRUNVKRS DQG ZDh Wavd e vabious\&djstinuentd/iRade. So,

UHOLHI LV IRRW

FRPH RXW 7KH 4WWHU KDV W Eel¥ ¢oHldbemltiteEadjuStmanis needed

the mirrors, use two spanners to loosen the
bolts that hold the mirrors and then adjust
the mirrors while the operator is in the cab
saying up, down, left or right. And then he
has to tighten it all back up again.

According to Mark Gream, Elite Industrial
Equipment’s Project Manager, this may need
to happen many times a day, for a number
RI GL*HUHQW WUXFNV

'LWK WKH UXJIJHG QDWXUH

environment there is naturally a high
incidence of vibration, up to 4gs, and the
mirrors themselves can easily vibrate out of
position,” Mark told the Australian Mining
Review.

6R HYHQ WKRXJK WKDW R SHU B&UdRtU tHald Vhavb Gedulteti An  positive

adjusted to his preference at the start of

each shift.”

:KLOH LW PD\ RQO\ WDNH D

minutes to adjust the mirrors, there is also
the potential issue of having to wait 30 to 40

PLQXWHV IRU D 4WWHU WR EH

6R WKHUH LV QRW RQO\ P D MtReyusedthe Flite NtirrbQaktdastatt of every
EXW WKHUH DUH DOVR VLJQ LshiF BQuVtharundi@didl Yrefefendés and

EHQH4WY ODUN VD\V

BRte \AhHustridP L @duiprdent’s
mirrors remove the hazards and downtime

associated with adjusting mirrors. The

operator can easily adjust the mirror in both

vertical and horizontal planes using a ‘hard-

wired’ controller inside the cab.

feedback with all operators indicating that

Powered

PD[LPLVH WKH 4HOG RI YLHZ

Elite has trialled various prototypes of
this Australian invention in the lead up
WR WKH UHOHDVH RI WKH
was successfully tested for four months in
rugged conditions at a mine site in South
Western Australia.

The system has been designed with
simplicity in mind. Two electric linear

A CLOSE-UP

An Elite Answer to

Safety and Produc

THE OF THE

CONTRO

i

actuators provide smooth movement for
Pan and Tilt functions. The weight of the
components is carried through the frame
posing little impact on the moving parts.
All components have been designed to
withstand harsh mining environments.

4Q0DO SURGXFW ZKLFK

Smooth Control of the unit is equally
important. The electric controller has been
designed to be compact, but tough.

Sometimes a simple idea, can be a real
game changer. AmR

ELITE

INDUSTRIAL EQUIPMENT

JAN2022 AMR

POWERED
MIRROR

Electric Mirrors for Earthmoving Equipment

Features & Benefits

Increased productivity
Operators adjust their own mirror

*UHDWO\ '(&5($6(6 RSHUDWRUV EO

12 MONTH WARRANTY

In-Cab push button controller

IP6E6 dust, weather and temp certified

Quick easy installation

Massive WHS benefits for operators & fitters

Australian invention with international patents

Experiencethe Elite difference’

57 Government Rd Weston NSW 2326
P: 02 4937 5575 | E: accounts@eliteie.com.au

WWwWWw.

.com.au

LQG




AUSTRALIAN

UNDERGROUND DRILLING

SPECIALISTS IN UNDERGROUND DIAMOND DRIL

EXPERIENCED WORKFORCE DELIVERS ON SAFETY AND PRODUCTIVITY

(08) 9339 6619 audrilling.com.au
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Australla Set To |

Ranki

ng In Globa

hile not the largest holder of
W lithium reserves, Australia is set to

maintain its dominant position as
the leading global lithium producer.

In 2019, Australia produced 233,000 tonnes

Quarterly, output is rising in response to
surging spot prices, and contract prices can
be expected to rise, which should boost
production at operations using long term
contracts.

RU RI JOREDO SURGXFWLR@e GuadQ teQoit Rotay that Pilbara

more than twice the percentage of lithium

Minerals, production was stable in the June

DV LWV FORVHVW ULYDO &K LoDdrter2021 at 770BMHonQad pMpodumene

largest producer was China with 9.7%.

However, while Australia remains the
dominant producer, it still lags well behind
its rivals in reserves.

-Q WKH ZRUOG V 7RS
by country were:
1. &KLOH
2. Australia - 18.1%
3. Argentina - 11.0%
4, &KLQD
US.-4.1%

Export earnings on the rise
Australia’s increasing production and a
strong rise in the spodumene price is
forecast to see export revenue increase
from $1.1 billion in 2020-21 to $3.4 billion
in 2021-22, with production from lithium

K\GUR[LGH UH4QHULHV
earnings for a total export revenue of $3.8
billion by 2022-23.

Australian production is forecast to rise over
the outlook period Australian production
is now expected to rise over the outlook
period, from 217,000 tonnes LCE in 2020—
21 to 306,000 tonnes LCE in 2021-22 and
374,000 tonnes LCE in 2022-23.

Correspondingly, spodumene concentrate
H[SRUWYV DUH
PLOOLRQ WRQQHV LQ
tonnes in 2022-23.

Price appreciation induced production

increases  Australia’s  production  of

spodumene concentrate in the June quarter

2021 rose by 8.4% quarter-on-quarter (and
\HDU RQ \HDU WR

concentrate, but sales increased by 8.3% to
96,000 tonnes of spodumene concentrate.

The board of Pilbara Minerals has approved
the staged restart of the Ngungaji plant
(the old Altura plant) in December quarter
O RU2K Lakér suetwyssfll Yk processing of
ore. Production at the combined site is due

RI WKH ZRUOG Y ihpWDfdm around 380,000 tonnes a
W R Q Qriew &ailabl® br Ehe small amount of

\HDU WR DURXQG
mid-2022.

The incremental production to be processed
through the Ngungaji plant is not vyet
committed in contract. The combined
resources for the Pilgangoora stand at
308.9 million tonnes at 1.14% Li20, up an
LQFUHPHQWDO
Li20. A reserve update is due in October
2021.

IRUHEDVW WR DG

UH4QHULHV XQGHU FRQVWU X FahaRsQpply in lithium.

Lithium demand increasing stranidisn is typically processed into lithium

World demand for lithium is forecast to
LQFUHDVH IURP
carbonate equivalent (LCE)
486,000 tonnes in 2021.

in 2020 to

Demand is then forecast to reach 724,000
tonnes by 2023, as global electric vehicle
uptake rises. The very strong increase in
demand from 2021 to 2023 is based on
increasing electric vehicle uptake — driven
by government measures, lower vehicle
prices and increasing model choice.

Consequently, there is a short-term
supply pinch in spodumene, with auctions

uncontracted tonnes that are available.

Lithium trade

Asia is still dominating lithium product
demand, despite battery  factories
diversifyinginto Europe and the US. In further
developments, battery manufacturer, LG, is

PLOLRQ W R @ isfeaseWathode production in Korea

and potentially reduce reliance on China
for supplies of precursor material. There is
also potential for a joint venture in mining

Project development IN Austrakttaecure supply chains.

A feasibility study on Liontown’s Kathleen
Valley deposit, near Kalgoorlie, was recently
completed with the company suggesting
SURGXFWLRQ LQ DW
year (LCE). The company is working on
compressing its development timetable.

The deposit is similar to Mt Holland. Core
Lithium completed a positive feasibility
study for its Finniss deposit close to

IRUHFDVW WR LDEDHDVH UHRRQW HTXLW\ UDOLMWXLEP GFRUWEBRRB W H

\idReementdPHa® Bd_ Rdject fully funded to
commence construction.

Production could commence in late 2022
to early 2023, after a low capital cost start-
XS RI PLOOLROQ
underway on potential for an associated

Lithium trade increased in the June quarter
2021 Over the June quarter 2021, China’s
lithikhPh i @xkié exiports increased by 19%
quarter-on-quarter and 23% year-on-year,
while lithium carbonate imports increased
by 24% compared to the March quarter, and
by 80% year-on-year. South Korea'’s lithium
hydroxide imports for the June quarter
2021 rose by 7.1% quarter-on-quarter, while

quarter-on-quarter.
Japan’s lithium hydroxide imports rose

70% quarter-on-quarter for the June
quarter 2021, but fell 17% year-on-year,

-QYHVWL MM LiRgdNs D) HarbodateR increased

63% quarter-on-quarter. Trade in lithium

LP SRUTHM& BurBpédh Edmmission

WRQ®HKVY X (K\GUR[LGH UH4Q HU \hydfdideJ bet@ebn @& nations tends

hydroxide in China. However, in August

WRQQHV ®XWKURPLD SURGXFHG LWV

hydroxide
Prices

Spot spodumene prices (delivered to China)

rose to US$2,240 a tonne as at September
2021. Spodumene prices are forecast to
ULVH IURP DQ DYHUDJH RI 86
2020 up to an average US$1,190 a tonne

in 2022 and US$930 a tonne in 2023, with
contract pricing under negotiation. Lithium
hydroxide prices are forecast to rise from

86 D WRQQH LQ WR 86
tonne in 2023.

EV demand

Global electric vehicle (EV) sales exceeded

three million units in 2020, and the
Resources and Energy Report suggested

growth is likely to continue over the rest

RI ZLWK VDOHV IRUHFDVW I
million units, up from the last forecast of 4.4

million units.

However, according to the Department of
Industry, Science, Energy and Resources,
there is more than usual uncertainty in the
forecast, due to a semi-conductor shortage
in the auto industry, but auto-makers are
expected to prioritise electric vehicles over
combustion engines. Longer term, demand
is projected to rise to about 30% of vehicle
sales annually by 2030, given manufacturers’
declarations of capacity hikes and recent
strong sales trends.

EV growth drivers

released a

proposal for stronger emissions standards

on vehicles which would require average

HPLVVLRQV RI QHZ FDUV WR FRPI

RQ OHYHOV E\ DQG E\

The US administration approved targets of a

UHGXFWLRQ LQ HPLVVLRQV |

OHYHOV 7KHVH WDUJHWYV P

of supply for battery grade chemicals may

(circa 390,000 tonnes of concentrate). <DKXD KDYH R*WDNH DJUHHPHWOR/WHRBHFW HBH4QLQJ SDWWH Wédmd @ bi§ Ksku@ Dor ciktbnexsWvith a

WKH 4UVW \HDUV RI SURG XF WthitQ carbonate is imported by these shortfall in battery grade products projected

QDWLRQV DOUHDG\ SURFHYVVtdvrds)helottdd Me outlook period.  AvR
$XVWUDOLD V JURZLQJ H[SRUWYV RI

spodumene makes up the largest share of

According to the Federal Department of
Industry, Science, Energy and Resources
September 2021, Resources and Energy

JAN2022 AMR

Rising prices for lithium are supporting the
recovery of Australian producers with two
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hile the Biden Administration’s
WUS$1 trillion Infrastructure Bill
clearly focuses on electric vehicle

(EV) development, both the US and the EU
will remain dependent on China’s lithium-
ion battery supply chain for the foreseeable
future, according to leading data and
analytics company GlobalData.

Nty
@ 0\'C»

EV AdopitiC

ithiu

7KH ULVLQJ SULFH RI
what many in the industry have warned
about for some time: the growing divergence
between supply and demand for lithium.
Ultimately, this will lead to an increase in the
price of EVs, as automakers pass the cost
onto the consumer,” Mr Clarke said.

GlobalData’'s report, ‘Thematic Research:

<RX FDQ W MXVW FOLFN \R X LElet®d ¥ebisle DeQeBesP(ROLLY, notes that

a fully working lithium-ion battery supply
chain appear — it takes time,” Daniel Clarke,
a Thematic analyst at GlobalData, said.

one of the core challenges for EV adoption is
keeping the cost of a lithium-ion battery as
low as possible.

oOLW

SC6.0

production  of
a NWSD DQG UDPSLQJ XS W RdoationNdikeSdwalldpower generation to

commencing at

globally competitive cash operating costs

of US$319/t SC6.0 (Years 1-10, excluding

Royalties).

7KH UHFHQW GHFLVLRQ E\ -RKQNRY HDMHWHDWHR DOUHDG\ WKH PRVW H[SHQVLYH

withdraw from UK battery manufacturing
demonstrates just how hard building a
supply chain can be.

"HVWHUQ HFRQRPLHV DUH TXLWH

China already, with the country having
KHOG DQ VKDUH RI

part of an EV. Cell costs would need to be
notably below $100 per kilowatt hour for

7KH FRPSOHWLRQ RI
major step towards Liontown becoming a

PDLQVWUHDP SURGXFWLRQ W RubstantaH gRkal Hitkiwh Wrsduver and,

isn’t looking likely,” Mr Clarke said.
IDU EHKLQG
$Q\ LQFUHDVHV LQ FRVW

O L W K thX RletarbQnizalow #gehda of advanced
capacity in 2020. Even with the US and EU’s

economies, as well as lead to a deceleration

EHVW He<RUWYV &KLQD ZLOO MWk OearitdRz2lioR DHe abHtomotive

together with the Updated Downstream
Scoping Study, lays very strong foundations

Z Lfor@urEspirdlionEt® beZomé & world-class

battery materials company,” Mr Ottaviano
said.

-

WKH

Lithium on théMc

PPy

the outset. This includes the sector-leading

deliver a low-carbon footprint and the early
inclusion of the Tjiwarl Native Title Holders,
and heritage considerations in the design,
planning and layout of the Project.
'Y)6 PDUNV D

‘H DUH H[WUHPHO\ SURXG RI W
has been done over the past three years to
get to this point especially in regard to the
extensive metallurgical test work program
which has consistently demonstrated the
DELOLW\ WR PDNH JUDGH |
and | would like to acknowledge the
incredible in-house team at Liontown, as

2026, with an expected 61.4% share. industry. $W WKH LQLWLDO SODQQ H GrellasdriEohBultanR, @ho Hdy&Wwdrked so
Rl a NWSD RI VSRGXPHQH R&dph th€dMiued/\wfithis world-class DFS.
JXUWKHU &KLQD LV VWULNLGROYHGKFHQIXGW UHQERWWOHQHRMW RRYHUZQOBABQWWSUHVHQW Rl  WKH
ERWK FKHPLFDO UH4QLQJ DQ@Gt OPR6 8dadR @ XricwtiviRe) investment world spodumene market and 4% of the -PSRUWDQWO\ ZH KDYH EHHQ
of cathodes and anodes - all critical parts of into new mines for raw materials needed lithium market on a Lithium Carbonate 4QDQFLQJ DQG Re WDNH GLVE

the supply chain. In the meantime, the US
and EU remain vulnerable in this important
future market.”

According to GlobalData, the price of lithium
carbonate is set to rise worldwide, from just
overUS $10,000 in 2020 to nearly US$14,000
in 2024.

Con rming Tier-1 Global Lithi

ustralia’s reign as the world’s leading
Alithium producer has been boosted
by news that Liontown Resources

/ILPLWHG $6;
potential of its Kathleen Valley Project In WA

in EV production, as well further develop
sustainable lithium-ion battery supply
chains.

8QIRUWXQDWHO\
years to build, and demand for EVs is
increasing by the day.” awRr

4QDQFLDO DQG WHFKQLFDO

with a class-leading sustainability and ESG
framework that is being fully integrated with

/75 KDV FRQ4UthdRBojautls idevel¥phtent, details of which

will be released in Q4, 2021.

ZLWK WKH FRPSOHWLRQ RI D '"H4QLWLYH )HDVLELOLW\

Study (DFS).

Liontown and analysts agree that the
Kathleen Valley Project has the potential
to be developed into a leading second-
generation lithium-tantalum mining and
processing operation in Western Australia’s
IRUWKHUQ *ROG4HOGV

Building on the PFS completed in October
2020, the DFS outlines a Tier-1 global
lithium project with exceptionally strong

Liontown’s CEO and Managing Director,
Tony Ottaviano, said the DFS delivers
exceptional results including a further
increase in project NPV8% to $4.2 billion and
an Ore Reserve which underpins a ~23-year
mine life at a planned initial processing rate
R OWSD UDPSLQJ XS WR
of operations.

Mr Ottaviano said this will see Kathleen
Valley become one of the largest new
lithium producers globally, with annual

Equivalent (LCE) basis, with a project
that has been conservatively designed to
incorporate realistic capital and operating
cost assumptions that take current market

PLQHV FDQ conditiomns intSacsbBntY HY HQ

-PSRUWDQWO\
of $473 million delivers an optimised and
much larger initial project when compared to
the 2020 PFS. It also takes into consideration

parallel with the DFS, and they are now at

a very advanced stage. By publishing the

DFS outcomes, our key stakeholders will

have increased transparency and certainty

around the Project parameters, putting

XV LQ D SRVLWLRQ WR H[HFXWH

WKH LQFUH D VaddsfuRdng Lstaqy ahy AdiameeWagidly

towards a Final Investment Decision, which
we are targeting for Q2, 2022.

RVW LQ5DWLRQ FXUUHQMMK VHR@WRRQW®&RZ 4UPO\ H

Liontown RGEsektn WhtheDESw b,

for several key items of plant and
qgipment.

4Mtpa throughput and 700ktpa spodumene
EoHddntrate/prodruBtiBrEih @dduG5. That is a
compelling and attractive growth pathway
that will see Kathleen Valley very quickly
JURZ WR EHFRPH D WRS
LCE terms.

7KH ')6 DOVR DSSOLHV
sourced long-term pricing assumptions
which we believe establishes the project on
YHU\ 4UP
to the huge upside of spot lithium pricing —

um Project

on a trajectory to become Australia’s next
major lithium producer, this is an exciting
time for our shareholders as we move from
exploration to full-scale development at

FDOWHK ABHQDELG@N\ WARDDOLVH Re V

discussions and secure the backing we need
to commence project execution.

7KLV LV D PDMRU QHZ $XVWUL

J O R, HILARGUKeFadinl tamodity, that

we believe will deliver exceptional long-term
returns for our shareholders, all of our other

L 6 stekeéhQdend @nid/ thé State of Western

Australia.”

IRRWLQJ ZKLOH UH Vite IDBS i@ baded DR & Mngiterm weighted

average price assumption for SC6.0 of

ZKLFK LV FXUUHQWO\ VLJQL4EBK,BODtonKe. dridHdorpora@L realistic

0teSadsum@d widightéd price of US$1,392/
dmt FOB of SC6.0.

assumptions for capital and operating costs
that take into account the current extremely
competitive environment in the WA resource

7KH RWKHU NH\ KLIKOLJKW R Is&Utirids \yél ds\tosVesthlatibnin materials,

that we will incorporate our ESG framework
into the project development right from

services and salaries.

AMR JAN2022
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FEATURES

Mr Ottaviano said an exceptional level of
interest has already been received from

In addition to the Placement, the company
has also announced a Share Purchase Plan

SRWHQWLDO FXVWRPHUYV DQ G aRthe/g@me iiic® as7thel Rlademant, which

been accompanied by a very high level of

is expected to raise up to A$40 million, with

LOQWHUHVW IURP SURMHFW 4 Qh&Mdcemet and(BPP ¥ \\aBdHtQtal gross

banks and equity funding groups.

An integrated and value-adding ESG focus
was adopted as part of the DFS, ensuring
that project permitting, social licence
and engineering-related initiatives are
permeated throughout the mine schedule,
power usage/supply mix and project layout.
Importantly, an economic ‘yardstick’ was
attached to all ESG considerations to ensure
they add value to the project.

New funding

The market's support for the project’s
future was highlighted in early December
when Liontown successfully completed a

proceeds of up to ~A$490 million.

Mr Ottaviano said the strong demand from

ERWK GRPHVWLF DQG Re+VKRUH- lOgeringlofeKtdaLIen@-V R L

this landmark equity raising is testament
to the world-class nature of the Kathleen
Valley Project and represents a strong
endorsement of our development pathway.

7KH 30ODFHPHQW ZDV ZHOO VX8YRWWIDE FEI\RSHU:::H“"""

existing Liontown shareholders and will
also see new investors join the register.
The introduction of these high-quality
institutions together with the support shown

by current shareholders has ensured that
we emerge well capitalised with certainty

a$ PLOOLRQ LQVWLWXW L R Qffudding @CtierSReeQ \apirli cost of the

approximately 272.7 million new fully paid
ordinary shares.

The company intends to use
WKH SURFHHGV IURP | ;
conjunction with existing cash | Li "ﬂlﬁ'&;ﬁ; }—
on hand, towards the following
purposes:

1. Kathleen Valley development
costs

lead items

* Mine establishment and
construction capex

¢ Pre-production costs

» Sustaining capex for the

i

2. Corporate costs, working
FDSLWDO DQG WKH 2.HU FRVWV
» General corporate costs drilling
« Working capital requirements ¢ Downstream Pre-Feasibility Study
e 2HU FRVWV LQFOXGLQJ -RLQVBuldamaSstudies

Manager fees and legal fees ¢ Testwork
LQLWLDO OWSD GHYHORSPHQW DW .DWKOHHQ ¢ External consultants
Valley.” 3. Exploration and study costs AMR

« Kathleen Valley and Buldania Resource

' Strong Market
- Support For Ne
Lithium Player

erth-based lithium exploration and The company will focus on high quality
Pdevelopment company  Winsome spodumene concentrate, suitable for
Resources (ASX: WR1) received strong  conversion  across  multiple  battery

LQWHUHVW RQ LWV 4UVW GDbapplicat.DGLQJ RQ WKH
Australian Securities Exchange in late
November. $W &DQFHW WKH PRVW GHYHOR
projects, there has already been more than

With a portfolio of high-grade lithium assets P RI GLDPRQG GULOOLQJ FRF
in Quebec, Canada, and global demand for the project boasts a JORC exploration target
OLWKLXP VRDULQJ :LQVRPH SofiDtd B fer@aNt lithium oxide,” Mr Evans

per share during day one trading, up from said.

its initial listing price of $0.20. By market

FORVH WKH VWRFN VHWWOHG DWLQWH@®® WR BHBDQG WKH GUL
FHQW XS ZLWK PRUH WKDQ a rrdiderD leso@ce/ Knbilg Hsvhultaneously

traded. exploring for new areas of mineralisation

RQ WKH UHPDLQLQJ RU VR FOI
that have thus far been exposed to relatively

HtheFegploFatichs HULQJ WR

The company completed a heavily
RYHUVXEVFULEHG -QLWLDO
raise A$18 million, which will be used initially

to fund an intense exploration and drilling
campaign of the current assets.

7KH VDPH ZLOO RFFXU DW $GL
have already completed about 1,700m of
diamond drilling.
Winsome Managing Director Chris Evans
said the strong response from investors was
SOHDVLQJ DOWKRXJK
given the current interest in lithium.

$W 6LUPDF ZH ZLOO EH GRLQJ

VRPHAH{BWR HDSHRWHB/'R FRQ4UP WKH
lithium mineralised pegmatites that look
like they extend on to our property from

-W V DQ H[FLWLQJ WLPH W R kibin ddjacedtlitMutriréddurbe®.'G

WRGD\ V UHVXOWYV D]JUP LQYHVWRU DSSHWLWH

for this growing commodity, while With more than 99 per cent of the world’s

demonstrating the high regard in which lithium reserves located in Australia,

investors hold our assets in Quebec,” Mr Argentina, Chile and China, Mr Evans said

Evans said. WKH FRPSDQ\V DVVHWV ReHU
diversity and opportunities to contribute
:H KDYH ZLWK HTXDO P HD MXtidd &paRdingy Noktld Smerican battery

and luck, picked probably the best time
imaginable to be listing on the ASX with a
lithium-focused exploration company.

industry.

Quebec is noted as one of the world’'s most
supportive, lowest risk mining regions in

*OREDO GHPDQG IRU OLWKL X theLworld Wreto@ned2 Of@ W¢ LvioHd-class
high, fuelled largely by a surging interest in infrastructure and support for mining
electric vehicles and battery storage.” developments.

It is at the forefront of the North American
push to develop its own EV battery supply

Winsome will now focus on developing a
resource and progressing its three projects
in the James Bay region of Quebec — Cancet, chain, with lithium being one of the key base
Adina and Sirmac-Clappier — towards ingredients needed to make this happen.
production. AMR
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Qube is proud to have assisted in the




Image Resources’ 3.7Mtpa conventional wet concentrate plant producing a high-quality HMC.

Targetin
Growth

igh demand for mineral sands
H commodities, along with limited

supplies, are driving the substantial
rise in mineral sands commodity prices.

In fact, the big story for 2021 has been rising
commodity prices and Q3 CY2021 was no
exception with the average benchmark

Contained zircon at the project represents
80% of total revenue and approximately 6%
of global production.

The second project (Atlas) is being developed
and will be operated at after depletion of
Boonanarring’s ore reserves.

-PDJH 5HVRXUFHV V FODVVLF GU\ RSHQ FXW PLQLQJ VWDQGDUG WUX

in 2017 and detailed project development
planning began in Q4 CY2020.

The project is about 160km north of Perth
(80km north of Boonanarring) and has
FXUUHQW RUH UHVHUYHV RI

The plan outlined in the BFS was for
the wet concentration plant (WCP) and
associated equipment, infrastructure and
mining operations to be relocated from
Boonanarring to Atlas in late CY2022.

The mining and processing plan for Atlas is
expected be the same as for Boonanarring
using dry mining and producing an HMC

IRU H[SRUW XQGHU H[LVWLQtd

agreements, including potentially increasing
total mineable ore reserves using a lower
FXW Re JUDGH

Atlas is a high-grade deposit and has
~ rse-grained minerals which favour high
rn 2veries, very much like at Boonanarring,
b with a strip ratio of approximately
J 1 (Boonanarring 6:1), translating to

Acquisition of the Eneabba Tenements does
not change Image’s current development
plans for its 100%-owned Atlas and
Bidaminna projects.

Irot\l  plaf's for prdjects associated with
the Eneabba tenements is for potential
operations of a single larger or two smaller
projects in parallel with potential operations
at Bidaminna and Atlas.

These plans are being formulated in
conjunction with the development of
Image’s annual budget for CY2022 and will
likely include securing land access, pre-
development drilling and data collection
+ugporR « WeDtdgel  requirements,
infrastructure planning and environmental

permitting for at least one of the key
projects.

Boonanarring Q3 CY21 Production and
Prices

HMC production in Q3 YTD was 3% higher
than forecast, despite a 63% reduction in
HMC production during Q3 QoQ, following

\ .JQLAFDQWO\ ORZHU PLQLQ JtieRj\anevty Dadbré Wob BIMC production

'he zircon content of the HM in the ore at
Atlas is lower however at 11%, compared to
24% at Boonanarring.

The 100%-owned Hyperion and Helene

of Q2.

Record quarterly low HMC production for
Q3 was a result of the indirect impacts
of unusually high rainfall events in July
and August and fully saturated ground

SURMHFWY PLQHUDO UHYVR X Udohrdifionslat Bodhadavking.

HM and 13.2Mt at 4.3% HM respectively), are
located to the immediate north of Atlas, and
are potentially within economic pumping
distance from the planned location of the
Atlas WCP.

Both projects are being assessed as part of
the overall plan to extend the mine life in
the Atlas area.

Eneabba Tenements Acquisition
At the end of November 2021, Image
Resources made an announcement that it

These wet conditions added substantially
to the total downtime required for the
relocation of the feed preparation plant (FPP)
from Block A to Block C, and contributed to
a pit wall slump on the eastern high wall of
the mine, which prevented access to higher
grade Eastern Strand ore and resulted
in quarterly record low ore grades being
processed.

Despite the delayed HMC production in Q3

SULFHV IRU JLUFRQ XS
and rutile up 4.3% quarter-on-quarter.

L Oiray € ik YatiniXgSfor plant and equipment
following depletion of ore reserves at

L Q F LBddnhahidréng iff QVEY2EGRZ.

+ &< IRU —-PDJH

7KLV KDV GHOLYHUHG
DQG SUR4WDELOLW\ LQ

WR EH UHORFDWHG WR $W O D WadDewteréd iRt® & MhdiRd agre®ment with

and stubbornly high HMC shipping costs

6KHJHOG 5HVRXUFHV /WG WR DnrafkétLduibiarize DB priidDctibin, sales and
of mineral sands tenements in the historic costs for CY2021 was maintained.
(QHDEED PLQLQJ GLVWULFW ORFDWHG NP

PRUH WKDQ GRXEOH IRUHFDVW |

Resources (ASX: IMA) from its mining
operations at Boonanarring, a 100%-owned,
high-grade, zircon-rich mineral sands
project, located 80km north of Perth in the
North Perth Basin in WA.

Image Resources managing director and
chief executive Patrick Muntz says rising
commodity prices are always positively
welcomed by mine operators.

(VSHFLDOO\ ZKHQ SULFH
substantial, as in the case of zircon, rutile
and ilmenite, and especially when operating
costs remain in check, as in our case,” he
said.

While operating at Atlas with its three years’
current ore reserves, the Hyperion and
Helene projects near Atlas are planned to be
permitted for development to extend mine-
life in the Atlas area.

The third project (Bidaminna) is under
feasibility study and planned to be operated
as a second mining centre over a likely 10-
year mine life in parallel with Atlas.

UnayeH ¥ al$d UillestigdRng opportunities
to self-fund investments and acquisitions
in zircon and titanium projects outside its
current portfolio that are development-
ready and have substantial mine life.

7KH QHW HeHFW LV WKDW Th&cGmpany alsblwhdl-2hs gold-focused
VLPSO\ 5RZV WR WKH ERW W R Ren@rhadtsl aml Re bdpoilagedrkent Farmin
SUR4AWDELOLW\ WR WKH EHQH fevienfeht VdolhessK RO Gatyborie, WA,

ZKLFK KDV WKH SRWHQWLDO

JRU —PDJH UDSLGO\ ULVLQJ [gdétdproBRuBtion\tenSe) L FH YV
may also serve to delay certain capital
costs such as for relocating mining and
processing operations to our Atlas project Helene)
and may serve to increase total ore reserves Atlas was included as part of Image'’s
LI D ORZHU FXW R+« JUDGH F D QBahkhbié XegaailildyHIbudy (BFS) published

Atlas Project (including Hyperion and

*URZWK DQG 6XVWDLQDELOLW

Image Resources has 12 zircon/titanium
projects in its fully-owned portfolio, all
located in WA within an area of 1200km 2.

2Q0\ WKH 4UVW RI
(Boonanarring) has been developed, with
production of its heavy mineral concentrate
(HMC) starting in December 2018.

WKHV

ﬁ 3]
. i _-Ih

north of Perth, WA.

These tenements contain mineral resources
estimated at 211Mt at 3% total heavy
minerals (THM) for 6.3Mt contained THM.

7TRWDO FRQVLGHUDWLRQ
acquisition is $24m in cash, to be paid out of

Image’s benchmark price for zircon rose a
further 10.4% above the Q3 average price,
to US$1,800/t on 1 October 2021, and in
WRWDO JLUFRQ KDV ULVHQ
2021.

R <THéJcHnBanylFbenchrivédrk price for ilmenite

has risen a total of 46% and a total of 39%

WKH -PDJH V H[LVWLQJ FDVK fdrHufild id 202V R P

as at 30 September 2021.

Mr Mutz says the company is pleased to
have the opportunity to acquire a package
of tenements that only rarely comes onto
the market.

6KHJHOG V GLYHVWPHQW
positively with Image’s desire to identify
and secure potential development projects
outside of its current portfolio, as a
OntiRal EdinpDneBtlbR s\ DEEID strategy,”
he said.

The market price for zircon in China is
86 W ZKLFK LV D
than Image’s 1 October 2021 benchmark
price, suggesting Image’s benchmark price
will likely continue to rise.

G H Btudids Ru@ alBRunQefia to \determine if

higher commodity prices and recent more
favourable FX will support the conversion of
additional mineral resources to ore reserves
at Boonanarring and Atlas, with the goal of
extending mine life at Boonanarring into
Q1 CY2023, thus deferring the planned

7KLY DFTXLVLWLRQ SURYLG keMcativiKibl AtlesR RI8I® @ the same time

substantial opportunities for additional
mine life as well as production expansion
potential.”

R E

P
ri

potentially expanding the ore Reserves and
mine life at Atlas. amr

The acqwsmon of the Eneabbaftelm(pkmwlomimetmes 3 mwmmgdmdmaad:dmerﬂng 8 promr:gasﬁeqmowrth ti"@ridan
(pictured here), containing minestkbbad6lds as8ra% TH n@ge. 8duafer Sikeffield Resources Ltd)

AMR JAN2022
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24 Boonanarring & Atlas Projects

FEATURES

PROJX has Proud and
Successful Association
with Image Projects

hen you look through ProjX's
W catalogue of project activity, it is
particularly noticeable that the

FRPSDQ\ KDV KDG D VLIQLAFDROWLRYRDYHPBIDW WKLFNQHVV RI

with a number of the new and long-running
Western Australian resource developments.

This includes Galaxy Resources’ Mt Cattlin
Lithium operation, VRX Silica’s Arrowsmith

Boonanarring project, Atlas is a shallow and
high-grade open pit mine. Mineralisation
extends from surface to 16m depth and

maximum thickness of 12m.
The project is expected to commence when

Boonanarring is depleted, at which time key
infrastructure, including the existing wet

1RUWK 6LOLFD 6DQGV 3URM H&neentratar iplart QWEP), wil/be relocated

Butcherbird Manganese Project and Shark
Bay Resources’ Useless Loop salt project.

It is also notable that the specialist project
management, engineering and project
execution company has had a lengthy
and successful relationship with Image
Resources and in particular the Atlas and
Boonanarring Heavy Minerals mining
operations north of Perth.

$WODV ZRUN

Image Resources was granted a Mining
Lease for its 100%-owned Atlas Mineral
Sands Project in April this year. Atlas was
included as part of Image’'s Bankable
Feasibility Study (BFS) published in 2017
and was contemplated to be mined after

all available Ore Reserves at the nearby
Boonanarring project are mined out.

IRFDWHG NP QRUWK RI
90km north of the currently operating

from Boonanarring to Atlas.

ProjX has had a lengthy involvement in
the Atlas planning process and is currently
undertaking a number of key activities at the
project, including:
« Project managing and assisting with the
development phases of the project;
¢ Managing the workers accommodation
design development and approvals
process; and
¢ The supply and installation of bore
lines.

ProjX will also assist Image with the
management of the all-important project
execution phase, including  design,
engineering, construction management and
commissioning.

The current forecast for completion of
mining and processing at Boonanarring is
latel OWRAR2 withQh@ move to Atlas to follow
immediately after.

P DQG D

Boonanarring Work

Since managing the construction of Image’s
maiden mining operation Boonanarring,
ProjX has successfully completed a range of
work for Image Resources at Boonanarring
over the years including multiple relocations
of the Feed Preparation Plant (FPP) and
various upgrades of key processing
equipment.

ProjX’s ongoing and close relationship with
Image has no doubt played an important
role in assisting Image Resources increase
production at this important Western
Australian project over the years.

ProjX Skills

ProjX provides end-to-end project solutions
founded on the core principals of project
management.

industries  and

Working across  all

collaborating with the industry’s best, ProjX
will tailor the management of a client's
project to ensure that its objectives are met
and expectations exceeded.

ProjX can provide the full suite of professional
project delivery services, from engineering
design and drafting, scoping, estimating and
scheduling, through to site management
and construction management.

specialises in  project
engineering and project
resources,
heavy

The company
management,
execution within the mining,
commercial  construction, and
industries.

:LWK R]JFHV LQ 3HUWK DQG %XQE
Australia, ProjX serves clients across
Australasia, with tailored project solutions

ensuring it is the project management
company of choice for a wide range

of customers throughout the region.

AMR

JAN2022 AMR



Location of the Karlawinda gold project.

pricorn Metals (ASX: CMM) has
successfully transitioned from

explorer to gold producer.

Its stand-alone Karlawinda gold project, a
long-life and high-margin project in Pilbara,
WA, is expected to produce 110,000-

R]SD RI JROG RYHU
current reserves, with potential for mine life
extension.

Construction of the Karlawinda gold project
completed on time and on budget in June

DQG 4UVW JROG RI
late June 2021.

Gold production, including gold-in-circuit,
IRU WKH 4UVW ZHHN RI

Within two months, the project was nearing
full steady-state operations, generating

VWURQJ SRVLWLYH FDVK5RZ

Continuous ore production was achieved
in the third quarter of 2021, producing
24,3290z with a gold recovery of 92.6%.

The project is currently ramping up towards
commercial production.

Capricorn executive chairman Mark Clark
says the transition of the Karlawinda gold
project to full operations is progressing
rapidly.

R] ZDADSBRUWGHNQ DUH
IUHVK RUH EOHQG LQ WKH 4UVBW OB DHMGH DLWDF ®XQ&HY WKH

0 %&0 ZLWK DERXW 0
material mined and utilised primarily for the
construction of the second lift of the tailings
storage facility (TSF).

KarlawindaZbolc

FEATURES

% & ReRurcEd) Wit iHdependence Group (IGO)

acquiring the project in 2008, resulting in the
discovery of the Bibra gold deposit in 2009.

In 2016, Capricorn then acquired the project

7KH VHFRQG H[FDYDWRU D Q Gatf lhasF dtilleésiHI4 X\00@hD ®nd increased

mobilised to site at the end of the June
quarter in 2021, with mining activities
reaching full capacity by the end of the
September 2021 quarter.

Construction of two additional CIL tanks
provides additional leaching time for
the anticipated higher processing plant
throughputs.

The commissioning of the CIL tanks and the
sealing of the airstrips are expected to be
completed in the December 2021 quarter.

Gold Hub in Iron Ore Country
Karlawinda is located in iron ore country,
also known as the Pilbara region of WA.

Situated about 70km southeast of Newman,

Karlawinda is south of other major gold

mining projects in mines in and around the

VHFRQG PRQWK DIWHU WKH 4DBibaka gretahG SRXW LV D

credit to Capricorn’s operations team,” he

said. These include De Grey Mining’'s Maillina

project, Kairos Minerals’ Mt York project,
H ZLOO ORRN IRUZDUG WR VNMbHHeQ Stavs KRdulSedsR Mdvé Resources’
EHFRPH D YHU\ VWURQJ FDVKEeRa@nsD @G r&W,R £alidus Resources’

generating business for the company.” Warrawoona  project and  Millenium
\HDUV RQ Minerals’ Nullagine project.

Mining and Processing

The mine is open pit with 3-stage crushing, Pilbara is also home to world-class iron ore
D 0: EDOO PLOO DQG FDUER @ine®QbdbHJnE e l&kes/ of BHP, Rio Tinto,

Fortescue Metals Group and Atlas Iron.
The expected processing plant throughput
OWSD GaqQdMmddisatRplL GH

OWSD LQ VROHO\
four and beyond.

IUHVK U RIépNsitRaddHothe® oltdtandivg exploration
targets including the Francopan prospect.

RSHUDWLRQV ZDV R]

In the September 2021 quarter, mining Gold mineralisation at

in the Bibra open pit moved a total of

the Francopan

Additional CIL tank

construction at
Karlawinda.

7R EH ZLWKLQ RXU ORQJ WHUP JROG SURGXFWLRQ

run rate target range and to be closing in
on full steady state operations in only the

SURVSHFW ZDV GLVFRYHUHG

UHVRXUFH E\ IURP
Other key achievements include the
granting of a mining lease, approval of
all major permits and signing of major
agreements.

Mount Gibson Gold Project

On 28 July 2021, Capricorn Metals announced
that it had executed binding agreements to
acquire 100% of the Mt Gibson gold project
about 280km northeast of Perth in the
Murchison region of midwest WA.

The acquisition increased Capricorn’s total
resources to 4.2Moz, including the resources
and 1.2Moz ore reserve at Karlawinda.

7KH SXUFKDVH RI
project is an outstanding opportunity
for Capricorn to grow beyond the now
operational Karlawinda project,” Mr Clark
said.

.R] WR

WKH 0w *L

7KH SURMHFW KDV D SURYHQ JR

is located in the world class mining
jurisdiction of WA and has been subject to a
very limited modern exploration.

7KHUH LV HYHU\ UHDVRQ
about the opportunity with the last gold
production over 30 years ago from very
shallow open pits when the gold price was
DURXQG $ SHU RXQFH

VH J @QIRIRED Q WR WZIDRUED WR

WR

XQGHL

H[WHQVLYH GULOOLQJ SURJUDP

VLIQL4AFDQWO\
depths to allow an update to the current
2.1Moz resource.”

LQ E\ :0&

oW *LEVRQ IXUWKHU
December 2021 that all key mining tenure
at the Mt Gibson gold project had been
granted, covering 8km of strike hosting the
current 2.08Moz gold resource.

Capricorn Metals will commence resource
expansion and  exploration drilling
programmes of more than 110,000m in
January 2022.

This recent acquisition of the Mt Gibson
JROG SURMHFW SURYLGHYV
the company to become an Australian-
focused multi-asset gold producer, along
with exploration opportunities to grow
its resource base to beyond the current
4.2Moz. AMR

AMR JAN2022
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26 Karlawinda Gold

FEATURES

Let's Go, METS

he Karlawinda Gold Project is located
I in the Pilbara region of WA, 70km by
road southeast of Newman.

Karlawinda is an advanced gold project
which includes the Bibra deposit and
numerous outstanding exploration targets
including the Francopan prospect.

The project area is close to key infrastructure
and mining support services.

Gold mineralisation at the Francopan
Prospect was originally discovered by WMC
5HVRXUFHV /WG LQ

The project was subsequently acquired by
Independence Group (IGO) in 2008 resulting
LQ WKH GLVFRYHU\ RI WKH
Deposit in 2009.

Capricorn acquired the project in February
2016.

At the time of acquisition of Karlawinda from
IGO by Capricorn, approximately A$12m
had been spent on regional exploration,
resource evaluation and prefeasibility
activities.

The team have a non-typical philosophy of
building plants themselves using contractors
rather than managed by an engineering
company.

They have a successful history of doing this
with Moolart Well and Garden Well.

Mark Clark is the current Executive Chairman
of Capricorn Metals and is well-known in the
LQGXVWU\ IRU KLV VWURQJ
and focus on delivering shareholder returns.

Resources, Mr Clark grew Regis from a small Metals for delivering a new gold project

explorer with a market capitalisation of under budget and on schedule in what is a

DURXQG P WR WKH VLJQLA4F DrigWwgdlRa8in8dJ RG X FHU

it is today with a market capitalisation in the

RUGHU RI E METS Engineering is proud to have assisted

Capricorn in a small way to achieve their

The culture within Capricorn Metals and the project objectives.

leadership team is one of practical hands-on

doing-it-yourself. About METS Engineering

7KHLU VWDe+ KDYH JDLQHG Y D ™ETSE bxlginedfriadd isL &hQiRrtdvative and

over a number of projects. leading edge team of engineering specialists
that dare to venture where no one else can.

They are also characterised by low turnover

and a loyal group of employees. With more than 30 years’ proven track record

delivering successful project outcomes

METS Engineering congratulates Capricorn for clients, from engineering design and

VLIQL4A4FDQW %LEUD *ROG

VWHZDUGVKLS

4QDQFLDO

hydrometallurgy to mineral processing,
smelting and pyrometallurgy, no project is
too large, small or specialised for METS.

What started in Perth, WA, in 1988 as an
HQJLQHHULQJ FRQVXOWLQJ 4UP
mineral processing within Australia, has

now evolved to service 2000 global clients in

PRUH WKDQ FRXQWULHV ZLWK
completed to-date.

METS Engineering is committed to reducing
its and its clients’ carbon footprints and is
actively involved in new energy projects
including converting natural gas to hydrogen
and the growing lithium batteries sector.  AMR

Carbon-in-leach (CIL) tanks under construction.

METS Engineering: crushing plant foundations.

Previously Managing Director of Regis

MINERAL PROCESSINC
& METALLURGY

vETS I

Plant Audits
ENGINEERING

Optimisation
PROCESS + INNOVATION

Engineering Studies
Testwork Management
Ore Characterisation
Study GAP Analysis
Flowsheet Development
Met Accounting Review
Engineering Design

Expert Witness
Training
Hydrometallurgy
Smelting

A

Trusted Engineers for 30+ Years

l,waaa.wO0A20yJXy002axylJ.

=
<

cE£A @QEA EAAA ENIAEWOA20yJXy002aXylJ.
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HMR Plays Key Role In

by Capricorn Metals Ltd for the

installation and commissioning of a
CITIC Ball Mill at the Karlawinda Gold Project
during 2021.

I I MR Engineering (HMR) was engaged

HMR  provided  specialised  services
and tooling for the installation and our

collaborative  working approach  with

both the Karlawinda site and CITIC-HIC
Australia resulted in a safe and satisfactory
completion of project.

During and after the installation, HMR
was also engaged to assist with technical
issues, problem solving, commissioning and
additional work scopes in other areas of the

project, which highlights HMR’s capacity and
capability to go above and beyond for our

clients.

2018 Endeavour Mining - Hounde Gold Project - Mill

Installation Services.

HMR continues to support the Karlawinda
Gold Project with ongoing maintenance
services, and we look forward to continuing
our mutually supportive and successful
relationship with the site and Capricorn
Metals Ltd into the future.

HMR has carried out installations and

various other projects throughout Australia

and overseas, and our combined workforce

HQDEOHV XV WR R*HU H[SHULHQFHG LQVWDOODWLRQ
maintenance and technical consulting

services worldwide, specialising in crushing,

grinding and power transmission equipment

and systems

Founded in 2011, HMR Engineering is

a quality service provider to the heavy

industrial and mining industries specialising

in grinding mills and industrial gearboxes.

+05 KDV D JRDO RI PDNLQJ D GL*HUHQFH LQ
the mineral processing service industry, and

a focus on technical knowledge gained from

years of on-site experience. AMR

2019 Teranga Gold - Wahgnion Gold Project, Mill

Installation Services.
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Nelson Sacs

Eric Nelson, Managing Director of Neizon Silos,

usiness is booming for silo
manufacturer Nelson Silos, as farmers

(ULF 1HOVRQ WKH
Director says the demand is partly due
excellent weather conditions across the
country.

"On the east coast, many of these farmers
have just come out of a drought into near
perfect weather conditions for growing," he
says.

"The price of grains and legume is also up
VLIQL4FDQWO\
as well."

On farm storage allows farmers to wait until

they have a stronger negotiating position
before they sell Without storage, many
farmers must sell their grain at harvest time

when the price of grain is at its lowest.

Facing increasing demand, Nelson Silos

together. It can also be highly corrosive,

KDV LQYHVWHG VLJQL4FDQW OWwhich i Rvhy [®® @@rhad toatMgVis so
5REFN WR LQFUHDVH WK H L Undfetliing FackieS D F L W \

FR P S D QPax of thi3 @d3 bedp Jnstalling a new paint

booth at its main Rochester facility.

Instead of now spraying individual silos,
the booth can handle two to three silos at
a time. In addition, temperature controls
allow Nelson Silos to dry the paint at a
consistent 20°c.

Nelson says the paint booth can also apply
spray to the interior of silos with specialised

ZKLFK LV LPS Uéatngxd atldReévasion inQikitadvs.

"These are mostly for our superphosphate
silos, which use a steeper cone and have a
more robust and larger outlet," he says.

"Superphosphate, depending on its type,
is hydroscopic which means it can clump

important.”

In addition, the company has installed four
elevating towers, with another two planned.

the -:ompany to deliver silos to Darwin, Port
Headland or Kalgoorlie itself, instead of
through contractors.

‘H GRQ W XVH FRQWUDFWRUV
gives us more control over the customer

1HOVRQ 6LOR V IDUP VLORYV Deiddrigheel” ONEIsoM RsaltsD QQuiO Helivery

up to 200 cubic metres in capacity. They are
IXOO\ PDQXIDFWXUHG LQ
factories before being shipped out across
Australia. The elevated towers allow easier
access to bolt in wall sheets and place the
roof section on the silo.

Additional gantry cranes have also been
purchased to handle the growing sizes of
silos. Nelson says the demand for taller silos
has meant the business has had to adapt.

Transport plays a major role within the

team can also do the installation side of
WW KL QRIR/P ZD@AKVVWDe LQ WKH SLO
transport vehicles."

7KDW V RQH RI RXU VHFUHWYV
time spent on site. The people handling the
LQVWDOODWLRQ KDYH GRQH LW
times before."

Nelson Silos is continuing further upgrade
its manufacturing capacity. As part of this,
the company is looking into building another
assembly factory in northern New South

EXVLQHVV 7KH FRPSDQ\ RZQVWales ktbistvdamRlind-aissenily.” avr

prime movers and eight low-loader trailers,
along with three heavy trailers. This allows

JAN2022 AMR



his is no case of mistaken identity
I — a humble but productive mine
in Queensland is one of the major

contributors of high quality hard coking coal
to the world.

Moranbah North mine is an underground

longwall in the northern part of the Bowen

Basin in Central Queensland, producing
premium hard coking coal, with operations

expected until 2033.

With reserves totalling 261Mt of coking coal,
this makes it one of the largest coal reserves
in the world, mined from the Goonyella
Middle Seam.

In CY2020, Moranbah North produced 4.4Mt
of metallurgical coal (CY2019 was 6.1Mt).

Its parent company Anglo American owns
88% of the mine, with the remaining 12%
owned by joint venture partners.

The Grosvenor mine is Anglo American’s
adjacent longwall  metallurgical coal
operation, which uses Moranbah North’s
coal processing infrastructure.

Anglo American Metallurgical Coal

Anglo American’s coal portfolio is centred
around metallurgical coal assets in Australia
that serves the steelmaking industry.

The mining giant is the world’s third
largest producer of metallurgical coal
for steelmaking and its operations serve
customers throughout Asia, Europe and
South America.

The tier one metallurgical coal assets
include Moranbah North and Grosvenor
mines (both 88% ownership), located in
Queensland.

6LQFH
more than halved its production footprint of
thermal coal production in South Africa.

Australian Production

InCY2020, atotal of 16.8Mtpa of metallurgical
coal was produced in Australia, spread
across Anglo American’s Moranbah North,

Grosvenor, Dawson, Capcoal, Grasstree and

Jellinbah mines in Queensland.

Export metallurgical coal
guidance for CY2021 is 18-20Mt.

production

Studies are underway for the expansion of
the Moranbah-Grosvenor coal handling and
preparation plant to increase capacity by
4-6Mtpa.

In December 2020, the company completed

the transaction to provide equal ownership
across its integrated metallurgical coal
operations at Moranbah North and
Grosvenor, through the sale of a 12%
interest in Grosvenor mine to the minority
joint operation participants in Moranbah
North.

Open cut operations were scaled back at
Dawson and Capcoal in response to reduced
demand for lower quality metallurgical coal.

Displacing Diesel

Australia’'s largest rail freight operator,
Aurizon, and Anglo American are working
on a feasibility study to assess hydrogen-
powered trains for bulk freight.

The study will explore the application of
Anglo American’s proprietary hydrogen fuel
cell and battery hybrid power units in heavy
haul freight rail operations.

If successful, there could be further
development of a hydrogen fuelled heavy
haul locomotive prototype.

Focus will be on the potential deployment
of Anglo American’'s hydrogen power
technology on Aurizon’s Moura rail corridor
that operates between Anglo American’s
Dawson metallurgical coal mine and the
Gladstone Port, and the Mount Isa rail
corridor that operates between the North

West Minerals Province to Townsville Port,
via Aurizon’s Stuart Terminal.

North West Mineral Province

The North West Mineral Province contains
DERXW
and minerals, including copper, lead, zinc,
silver, gold, cobalt and phosphate deposits.

The province also has the potential to

EHFRPH D JOREDOO\ VLJQL4mbénhet for KuBkS Orltidibls dR dther forms
WKH JOREDO PLQL Qighfgrampvar@diukhio\the energy storage

and steel markets with a number of projects
under assessment.

This fuel cell electric
vehicle (FCEV), owned by

Anglo American, is being
used regularly on UK
roads.

Rl WKH 4XHHQV O D Qéimihathd ehtisshb\atDWD sites and along

The 180km Moura rail corridor from Dawson
to the Gladstone port, and the 977km Mt Isa
rail corridor from Mt Isa to Townsville Port
both use diesel fuelled locomotives.

Carbon Neutral by 2040

Anglo American has taken a global lead
in the development of green hydrogen
solutions for its ultra-class 290t payload
PLOQH KDXO WUXFNLQJ 5HHW

Moranbah
North W

. . o . ®:Mackay
Anglo American chief executive in Australia,

Tyler Mitchelson, says the company is

committed to carbon neutral operations

by 2040 and is aiming to reduce its Scope
HPLVVLRQV E\ LQ WKH VDF

-~ Gladstone

‘H NQRZ WKDW ZH FDQQRW DI
alone, so we are working with partners along
our value chains and outside our industry to
4QG WHFKQLFDO VROXWLRQV KH
said

@/ Brisbane

@
o Nev\\;\(/:astle

7KLYV FROODERUDWLRQ ZLWK
yaney

example of the power of partnerships to

help address the urgent issue of climate
change, while we also look to catalyse new
markets to support the development and

growth of the hydrogen economy.”

company, with the decarbonisation of its
supply chains at the centre of its target to
reach net zero operational emissions by

+\GURJHQ 3RZHUHG 7HFKQRORJ\

Anglo American technical director, Tony Aurizon has also commenced research &
O'Neill, said this agreement with Aurizon development for battery-powered trains
PDUNV WKH 4UVW WLPH WKH WRithQd @umbeR BfSiDdRQstry parties and
hydrogen power technology could be Australian universities.

tested beyond its existing mine haul truck
programme. Decarbonising Supply Chains

Aurizon managing director and chief
'LVSODFLQJ RXU XVH RI G L HaxetQtive YAndrewl Nerdind EaysMhiRdrogen

ReHUV HQRUPRXYV RSSRUWX:
decarbonising and continuing to improve

the competitiveness of Australia’s export

supply chains.

our value chain,” he said.

We believe that our innovative hydrogen-

led technology provides a versatile solution,
7KLV LV HVSHFLDOO\ WUXH IRL

underpinning the Australian economy

including minerals, agricultural products

and fertilisers, industrials and general

freight,” he said.

of heavy duty transport.”

Aurizon is Australia’s largest rail freight

=HUR FDUERQ K\GURJHQ SRZHL
ZRXOG DOVR VLIJQL4FDQWO\ ERF
HQYLURQPHQWDO EHQH4WV RI
more of Australia’s bulk freight on rail.

5DLO IUHLJKW DOUHDG\ SURGXF
less carbon pollution per tonne kilometre
than road.

$XUL]JRQ LV H[FLWHG WR EH
with  Anglo American on this project,
particularly  given their success to
date in developing unique technology
VROXWLRQV IRU XVH LQ PLQH
AMR

AMR JAN2022



6 VITAL TOOLS

TO GROW YOUR BUSINESS

B fn %0 * ...

o -€ooEoe f .

25 YEARS POWERING
AUSTRALIAN INDUSTRIES

Total Generators is a national supply and servicep  ower
specialist company with more than 25 years of exper  ience
powering Australian industries.

'H GRQTW MXVW VXSSO\ WXUQ efddtive/RI@ixna/tb R€ey ZH G
individual customer requirements, and ensure you get consistant performance and
reliable power output 24 hours a day, every day.

HTfUH WKH VXSSOLHU RI FKRLFH IRU PDQ\ &8 MorneW\ S
Site Operations, Construction & Military Projects, Shipping and Production
activities. Our ability to efficiently design, deploy and manage both short and long
term temporary power installations that meet specific conditions is what sets us
apart from any other power provider. With over 100 MW in available capacity,
strategically located through our network we are ready to deliver your power
solution in any location from one point of contact today.

1800 064 766
iInquiry@totalgenerators.com

www.totalgenerators.com

JAN2022 AMR
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Ahead
surve

B -Q D QXWVKHOO
resources sector with their industry

wanted to make mining
environments safer for

4UVW GXVW UHGXFWLRQ V\VWwokeérs,” DMQ KCZmb&) G

innovative approach to occupational health said.

and safety for underground mines.

lackrock  Mining  Solutions have ZH

‘H NQRZ WKHUH DUH KHDOWK

Designed to combat dust disease, the risks in these workplaces due
Wet Applicator Pumping System is an to workers being exposed to
expertly crafted product introduced airborne contaminants.
in partnership with specialist contract Applicator Pump; a product brimming with
company Ventsec. ‘H NQRZ WKHUH DUH SURGXFWrkd&Iy. SUHVVXUHV
with operations now able to use emplaced
-W LV HQJLQHHUHG VSHFLA4F Ré@nentitivuKRpraddds \BHeneVikthey need Ventsec have focused on developing

Wales and Queensland Government without interruption. product delivery, waste minimization and
standards and suitable for various activities, eliminating suspended loads, as well as
including installing ventilation control 7KHUH DUH DOVR QHZ OHJL YV OWilxingYahvdtekpiioxflebctdseH ppuvcdpable

devices; supporting roadway concrete work; and restrictions for companies to work of transferring product directly to pumps.

coal clearance areas; roadway repairs; with that makes it crucial to control dust

underground switch rooms and marshalling exposure. Green credentials are also at the forefront

areas. of product development, with Ventsec and
6 R DIWHU H[WHQVLYH UBla¢kidek) Miking IoIQ@iGns both dedicated

Along with a range of civil applications, development, we landed on this product. to creating environmentally  friendly
the System is a perfect for ventilation and products

sealing activities; strata consolidation; -W VXSSRUWYV PLQLQJ RSHUDWLRQV DQG

instant damming and water control and provides increased control over health risk, Meanwhile, the businesses are currently

strata sealing for the prevention of gas
emissions.

productivity and compliance. exploring a range of additional capabilities,
including pairing dust mitigation with
W K HthB 8&ityFdD YualiRy QxoutiRgUfokVsitraty/

support.

%XW WKDW V QRW DOO
Blackrock Mining Solution’s Director Richard product are limitless.”
Campbell said the Wet Applicator Pumping
System was already proven to be a step Mr Campbell said Ventsec and Blackrock
IRUZDUG LQ WKH SUHYHQWLRWNING | Sdlidbs WweireD &ready on the

hazards, with feedback so far very positive. cusp of an innovation pipeline for the Wet

For more information, visit https://www.
blackrockmining.net/
AMR

Moranbah 8arth

FEATURES

VENTSEC WET
PUMPING SYST

» Includes Design RA, Operational
RA and TDS/SDS information for
products.

» Full procedural documentation
for pump and product
Full training, competence and
accreditation packages for
operators.

» Pre-use inspection
documentation and check lists
Maintenance documentation
and check lists.

Operational Support
,» Training and assessing
Audit and inspection

» Maintenance personnel trained
by the pump manufacturer

2« VLWH RQ VLWH UHS

uv
out of Mackay
Full range critical spares on the
shelf in Mackay
Secure QLD based product
supply chain including Mackay
based warehouse
Technical Support
'HVLIJQ DQG FHUWL4FD
sprayed and pumped seals for
your mine site
'"HVLIJQ DQG FHUWLA4FD
stoppings and other VCDs
» Special product development
— we have the chemists and
cement specialists who can
make what you need

LRQ

LRQ

, 9DOXH DGGHG DQG FR Hek
. Better yields (up to 30% better)

» Competitive product pricing

» &RPSHWLWLYH DQG 5H EOH

hire arrangements

SOLUTIO

Mining solutions for any challenge

Blackrock Mining Solutions may have started
out small but we have always thought big.

.S FS NSIZXYWA™ *WXY RT[J \J OTNSJI KTWHJX
YT HWJFYJ YMJ <JY &&UUQNHFYTW 5ZRUNSL

OMNX NSST[FYN[J XAXYJR NX FI[FNQFGQJ KTW MN
YENQTWII YT XZNY JFHM HQNJSY X NSIN[NI

I9IMJ <JY &&UUQNHFYTW 5ZRUNSL 8*"XYJR HTRJX \NYM HT
FSI ZSWN[FQQJI FKYJW XFQJX XZUUTWY XJW[NH

E: info@blackrockmining.net P: 0437 881 075

BLACKROCK

YM
XYJR

TW UZWHMFXJ FSI

N S

7 JSYXJIH

HFS GJ

Q SJJIX

WIMISXN[J YWFNSNSL UFHPF|
FSI XUJHNFQY” FI[NHJ

www.blackrockmining.net
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32 Aurelia Metals

FEATURES

SW-focussed Aurelia Metals (ASX:
N AMI) has completed a record

breaking 2021 and is in line to
continue its golden run in 2022.

Interim  Non-Executive Chairman, Susie
Corlett, told shareholders recently that 2021
was a year of positive achievements for the
company.

7TKURXJKRXW
on delivery against strategy, and embedding
sustainability and resilience into our
business in order to deliver long term value
to shareholders.

*LYHQ WKH FKDOOHQJHV
pandemic, it could have been easy to lose
focus on safety. Your Board is very proud

RI RXU WHDP GHOLYHULQJ D

Total Recordable Injury Frequency Rate over
the year.

7KLV LV DQ H[FHSWLRQDO

any measure — made even more so in the
current climate of uncertainty. Aligned with
our newly inculcated vision and values,
which we call ‘The Aurelia Way’, over the
past 12 months we supercharged our
focus on sustainability initiatives across the
company.

7KLV IRFXV VDZ XV UHGXFH

Environmental Incident Frequency Rate by
a remarkable 82% and exceed our targets
in respect of lead indicators for safety and
environmental performance. Whilst our
focus remains on continuous improvement,

‘H DFNQRZOHGJH WKDW ZHsyd¥dnitld aRdX Eikciplined approach to

work before us to achieve the standards
we have set for ourselves. In our Annual
Report, we outlined commitments in the
areas of safety and wellbeing (including
sexual harassment and psychological safety
at work), diversity and inclusion, climate
response and responsibility, First Nations
heritage, environmental management and
social responsibility. The Company has

\RXU %RDU Glefaizyy WwRrk Xpvolgr&ms underway and

looks forward to reporting on progress
against these commitments.”

Record Production
FY2021 saw Aurelia exceed its production

F uidl@ndeé Hu@ inEakeadnekckled it, delivering

record annual gold equivalent production
181,000 oz.
UHGXFWLRQ LQ

integrate this asset has delivered consistent
performance over the past quarter. We are
pleased Dargues is performing in line with
our investment thesis and are excited about
prospects to convert exploration success
into mine life.”

Ms Corlett said while the company continues
to assess inorganic opportunities on a
highly disciplined and judicious basis, the
Board believes Aurelia’s exceptional organic
growth options will deliver highest returns
to shareholders in the immediate term.

2YHU WKH SDVW \HDU
the delivery of a 63% increase in Mineral
Resources across the portfolio. This not only
underscores the exceptional prospectivity
of our land package, but is a bell weather

$V ZH DLPHG WR PD[LPLVH P D Utod likelyI¢es€nte grovithloRe®the coming 12

across the business, we achieved record
XQGHUO\LQJ (%-7'$ RI
GrovKhLiRl YnidePYAnQ WPAE to $86 million,”
Ms Corlett said.

months.

PLOOLRQ DQG

drill rig, with Aurelia’s General Manager of
Exploration and Business Development

Adam McKinnon, as drill core from the
GLVFRYHU\ KROH LQWR WKLV JUF}
being pulled to surface.

7KLV ZDV PLG 7R QRZ KDYH (
to the potential delivery of production from
Federation in under four years is a fantastic
achievement for our team. The Feasibility
Study is ahead of schedule, early works
have commenced, and the Board expects
WR PDNH D 4QDO GHYHORSPHQW
2022.

RUJDQGUHDWRZREO W DX D VXEVWDQWL

copper resource within the footprint of
the Peak line of lode. The deposit has
been growing in size and scale as we have
continued to extend known mineralisation
with the drill bit.

$ 3UH )HDVLELOLW\ 6WXG\ LV GX

2XU DVVHWY DUH ORFDWHG L ghotly &d @ deBisidp kFbUrin® Wil beGaken

geological postcodes, with attractive targets
that remain untested. Aurelia continues to

$FURVV WKH \HDU ZH UHLQY Hndidhih€ strongPlogpertiviRydf our assets

in growth capital, and a further $21
million in exploration and evaluation. With
highly attractive near term growth and
development options before the company,
the Board chose not to pay a dividend
R XlectibgH mBRtéaA® DoE @cdelerate  toward
growth.

-Q )<
inorganic and organic  opportunities.
Inorganic growth saw us develop a stronger,

with a material, unwavering commitment to
exploration.

7KLV LV D VWUDWHJ\
extremely well. It has been another standout
year, delivering stunning exploration results
across the portfolio. We remain both

by the Board over the coming calendar year.
This decision will take into consideration
another recently discovered copper orebody
that is located next to existing development
at Kairos.

WKDW : LKWDK WWKHDUW NG L&V P\ PRVW LPSR

is to recognise the dedication our people. It
has been a year that has seen many of our
team go above and beyond the call of duty,

H[FLWHG DQG FRQ4GHQW D EnRuinY beErR@parateriXflo@ heir families

WKH FRPSDQ\ LQY Htg Wk Hupthdf R/sili€ as we execute

our work programmes. As we look to the
future, the next 18 months promises to be

WKHVH DFKLHYHPHQWY UHS5HFRUH FBWKHVWLIARI@I RS HUD W L QrandEdinvational for AudehaZs shareholders.

leadership and group wide discipline.”

The Aurelia Board also used 2021 to
introduce shareholders to its maiden three
Year Sustainability Plan. The plan outlines
milestones the company is committed to
delivering over coming years.

JAN2022 AMR

from two to three operating assets through
the acquisition of the Dargues Gold Mine
in NSW: a project which at the time of
acquisition was still in ramp up.

:KLOVW
performance at
EHORZ WKH

SRVW

Dargues was initially

2XU JURZWK SLSHOLQH
JURZLQJ
we are advancing in FY2022.

7KH )HGHUDWLRQ SURMHFW
DFTXLVLWL R& one RS tHe) MAstLaxcRiBgOpolymetallic

discoveries in Australia’s recent history. It

%RDUG V H[SHFWWBNIoRIQY ags XhdtH Gtbdl beside the

due to border restrictions, with some having
IDFHG VLJQL4FDQW SHUVRQDO K

7TKURXJK WKH \HDU %RDUG JRY

LV stie@théredE @ith theD &dition of Helen
— ZLOO KLJKOLJKW WHlrs5EDE VassiSaRIPRA BIdE& ¥s Non-

Executive Directors. These Directors were
selected following an evaluation of our
Rodrd 6K{lID B ahx Jtaking asdrnt Aurelia’s
ambitious growth and sustainability plans.”

AMR



JTMEC — your trus
In electrical solutio

JTMEC is a leading electrical cpatiatfimy ¢omppanigisg turn-key 4
services and products.

The business began in KalgoorigpWiaarasfi@sisinaka servicing
the largest companies in miningctiomnetcmfesistcture.

With locations in Sydney and OrarageliR&SVih Madgaddt Isa in Q
Tas, JTMEC'’s 220-strong workforegpaea wetablackecstry and co

A JTMEC substation
installed at an
underground mine.

JTMEC transport services going from Orange to
Adelaide,MelbourneanthIsa. 6RPH Rl WKH XQGHUJURXQG 5HH
Orange cables workshop. At a valued client’'s mine site.

MEC has been a proud provider of coming on board soon, we look forward to
Jervices to Aurelia Metals for nine years further supporting Aurelia in meeting its While other mining contractors specialise sites in any capacity, including short-term
nd looks forward to continuing its production targets,” he said. in one or two services, this 100% Australian contracting work and shutdowns.
relationship for another decade. RZQHG DQG RSHUDWHG EXVLQHVV ReHUV D IXOO
2XU ZRUN ZLWK $XUHOLD L VelettiidallaHddoweringsaiviQelright around As a testament to JTMEC’'s proven
Aurelia owns three operating gold mines in from development work, to production and the country. performance, the business has grown 33%
NSW, with the Peak and Hera mines in the operations, to work in the mill. in the last year.
Cobar Basin and the Dargues mine in south- -70(& R*HUV D FRPSOHWH PLQLQJ VHUYLFH
eastern NSW. ‘H KDYH D JUHDW ZRUNLQJ UM@BBIWARQVKLS ZLWK ‘H ORRN WR JURZ DQRWKHU
Aurelia and this has only improved over keeping our great working relationship with
JTMEC general manager Scott Bell says time.” ‘H R*HU WXUQNH\ VROXWLR Q YuldidRPvewynghsrant,’ @3 Bell said.
Aurelia Metals is a fast-rising star in pumps and labour, to substations and
Australia’s mining industry with its growth JTMEC itself is no stranger to underground jumbo pump starters. JTMEC is also aiming to expand into the
and expansion plans. projects with its specialties being mining, Sydney market with its tunnelling and
construction, tunnelling and construction 2XU R]FHVY DUH VWUDWHJL F D GnBast®ureDcapbbiiitid3.U R X Q G
LWK WKH )HGHUDWLRQ XQGHHjgdsRXQG SURMHFW the country and we can easily service mine AMR

The MineStarter

Starting a new generation of electrical equipment

INDUSRY LEADING ELECTRICAL DESIGN

www . JTMEC.COM. AU
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echanical and engineering business
PJL Group have plugged agap inthe

IVI mineral resources sector with their

newly launched FLEETMINE and WEARWOLF

OLQHV WZR QHZ R*HULQJV H[Shadg¥ Iip\plates GiLcaQ ebBew.R

save operators from lapses in productivity.

Launched just last year, FLEETMINE is a mo-
bile equipment hire provider servicing the
underground hard rock mining industry
with a range of machinery, including Under -
ground Loaders, Trucks, Development Drills,
IT's and ancillary equipment.

FLEETMINE has been well received by the
Australian mining industry and is largely
renowned for addressing shortfalls in new
equipment supply and covering for major
breakdowns.

According to PJL Group East Coast General
Manager Chris Plummer, the line is also
considered the service of choice for projects
driven by base metal prices and is a solid
alternative for new contractors to owning
their own equipment.

Mr Plummer said both FLEETMINE and
WEARWOLF were launched to accommodate
major shortages in the mining market

He said it was in great synergy with
the launch of WEARWOLF in 2020 — an
alternative solution to OEM G.E.T. systems

providing reduced costs without the need to for underground hire equipment and
underground mobile equipment wear
products.

7KH WUDQVLWLRQ WR WKH :($5:2/) SURGXFW LV

seamless,” Mr Plummer said. He said with more than a century of
combined industry experience within the

-W V D QHZ SURGXFW RQ W K HnanagemeHtWe&) PPYLL Gio@pJ are well
long term sustainable cost savings and placed to launch specialised services and
supply chain solutions addressing current
market conditions around parts shortfalls. equipment and material requirements.

1R PRGL4AFDWLRQ LV UHTXLUHGunder ikvtkiéd Nevid BeuthQatales mining
to use the WEARWOLF product; all you need town of Orange in 2006, the company is
WR GR LV 4W WR WKH EXFNHXMWstR@E owhed dny op&atddQ with a
dollars.’ range of permanent sites across the country.

&XUUHQW FXVWRPHUV DUH H®@MM®R\LQJ HKSbl&V Regidnings to a
UHGXFWLRQ LQ FRVW SHU woRférde RS iHdieD iVan R2D0 personnel,
enabled by superior wear material and a the business is renowned for ‘keeping
competitive price with local onsite support equipment on the job’ and providing crucial
available across Australia and stock held on services to the mining, earth moving, drilling
both the east and west coasts.” and construction industries.

According to Mr Plummer, PJL Group has a
commitment to innovation and a passion
for improving processes and solutions for
clients.

He said this focus had seen them become a
highly respected partner in industries where
SH[LELOLW\ TXLFN GHFLVLRQ P
turnaround times were essential.

2XU

JXLGLQJ SULQFLSOH LV

R*HU FOLHQWYV S5H[LEOH VR pparuRti@s/intd Rautiohsk Wik Blummer

VDLG :H GR WKLV E\ EHLQJ WK
world at providing quality customised

services and solutions driven by creating

value for our customers

:H DUH GHHSO\ SDVVLRQDWH DE|
the strengths and skills of our people and
have an excellent team on board to assist
our customers in achieving their production
targets."

For more information,
visit ZZZ SMO FRP DX
AMR
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36 Stawell Gold

FEATURES

ne of Victoria’s premier gold mines is aspects are encouraged to contact Stawell
O now also the site of the development Gold Mines directly.
RI D VLIJQL4FDQW QHZ VWXG\ LQWR GDUN
Since the renewal of the mining licence
precludes open cut mining on Big Hill The Stawell Underground Physics
7KH 6WDZHOO JROG PLQH L VrehalRifaiiow wagks areNdeing progressed Laboratory is being built deep underground,
northwest of Melbourne and adjacent to the WR EDFN40OO WKH 'DYLV 3LW iBdiRrkioggul&/rhiceldn tRd towrkoHStawell,
town of Stawell, famous around the world as FRQFHSWXDO UHKDELOLWDWLR®iaSODQ WR D 4QDO
home of the historic, annual running race. design includes:

Southern Hemisphere and second in the
world. The only other laboratory is located
in Italy in the Northern Hemisphere.

matter”.

With the development funded by both
7KH 6WDZHOO GLVWULFW LV P KDDWWRIUDE WRSH3/4 HROWG E D F N 40t® abdf&leval\gbvedn@dny, \a team of
GDWLQJ EDFN WR \Y, 7TKH+\BEXRORAWUXQ Re GHVLJQ scientists and engineers are building an
operator, Stawell Gold Mines Pty Ltd (SGM), ¢ Vegetation design underground laboratory in the search to
commenced mining in 1981 and operates « Consultation with the landowner on the discover the elusive nature of dark matter,
WKH PLQH XQGHU O0LQLQJ /LFH@QF®G GHVLJQ one kilometre underground.

0-1
Stawell Underground Physics Laboratory
(SUPL)

This is a dawn of a new era for this regional

The State’s premier gold producer until

2008, Stawell was restarted three years

DJR DQG KDV SURGXFHG URX3$&®@\ welcBrhgd O LAUSralian Federal amongst leading physicists working on the

RXQFHV ZLWK WKH RZQHUV KRYHURPRPBEQYWLAH®LOOLRQ |)XSARREQe®.QG WKH

the potential for a major expansion to 9LFWRULDQ 6WDWH *RYHUQPHQW V PLOOLRQ

production after uncovering extensive high- funding to proceed with the construction of A proposal by the Centre of Excellence

grade gold within the Magdala Basalt Dome. the Stawell Underground Physics Laboratory for Particle Physics was made in 2014 to
683/ 7KLV ODERUDWRU\ ZLO GetEup W Hark 4ridtteiVrels€aral Kaldility in

ground-breaking international collaboration

Stawell Gold Mines has involved the
progressive mining of gold in a series of open
pits and extensive underground workings.

The surface operations encompass an
approximate area of 380 ha. The site's
underground workings extend from the

Magdala portal in a north-westerly direction

underneath the town.

In December 2017, private equity group
Arete Capital Partners acquired a controlling
interest in Stawell Gold Mines and related
assets in Western Victoria, with the
intention of returning the site to production
by expanding the existing exploration
programs to build the mineral inventory for
the site.

Throughout 2018, underground exploration

took place allowing SGM to shore up future

reserves resulting in the transition from

care and maintenance towards restarting

productioninearly 2019. This was followed by

a period of recommissioning the processing

plant and re-starting underground mining

RSHUDWLRQV ZLWK WKH 4UVW SURGXFWLRQ 4ULQJ
WDNLQJ SODFH LQ 'HFHPEHU DQG WKH 4Uvw

gold pour taking place on 31 January 2019.

Stawell Gold Mines is focused on building
strong community relations based on trust
and respect. Stawell Gold Mines maintains
strong and positive relationships with
the community, while understanding the
importance of clear communication and
transparency with stakeholders.

The Stawell Gold Mines Community Hub
provides stakeholders with information
relating to the environment, community
and site activities. Stakeholders seeking
additional information on any of these

JAN2022 AMR

Stawell using disused sections of Stawell

*ROG OLQH V XQGHUJURXQG WXC

development of the Stawell Underground
Physics Laboratory began.

Construction of the laboratory is underway,
with operations expected to commence in
early 2022.

About the Science

The underground laboratory will provide
a dynamic environment for advances in
ultra-sensitive detectors, ultra-low radiation
techniques, spin-technology translation,
and highly trained graduates ready to lead
innovation in both the global search for
dark matter and cutting-edge technological

WRZQ DQG WKH QH[W VLJQL4GHYMWORSPHEWQONR KEHQHAW $X VW

In conjunction with the new Centre of
Excellence for Dark Matter Particle Physics,
the Stawell laboratory ushers in an exciting
new development in the search for dark
matter, and the understanding of how our
universe was formed. AmR
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eepcore Drilling has a long-standing :H GHOLYHU FXVWRPLVHG GULEAQQIDINIRHGN ZRYK IRMKH )/ T)esOrdHG GULOOHUV JHRORJL
D relationship with Stawell Gold Mines, both surface and underground client needs. /IRDGHU RQH RI WKH LQGXYV Wdustry prdféssidnals, all with vast array of
ZLWK RYHU \HDUV WhSrHoUrLdHe@tE Have a problem, we have hands-free rod handling solutions, this experience including in mining, ensuring all
providing specialised diamond drilling a solution”. combination can be customised for any work is completed to the highest standards
services to the mine, in both underground requirements, providing surface drilling in all areas.
and surface operations. The award-nominated sound enclosure is an exploration at the highest safety standards
example of how Deepcore Drilling supports and with maximum productivity. Other expert services include specialist
As a leading industry expert, Deepcore its clients and the community. geotechnical  drilling  techniques  (for
Drilling has the experience and capability to '"HHSFRUH 'ULOOLQJ V 5HHW exa@pie) packer\estglabd-ydrofracking)
carry out deep target and directional drilling 7KH 6RXQG (QFORVXUH LV W KKt bRrOcX WiauRt€d, \@Rw8l Ka$ electric and the ability to conduct de-watering
of up to 2km, short-hole production and problem that many mining sites face,” Mr or diesel-powered and top-drive or chuck drilling in mines with high volumes of water
LQ 400 GULOOLQJ DV ZHOO DMActoRaNSaysi[ SURJUDPV GULYHQ ZLWK FDSDELOLW\ WRRZNP GHSWKV
for multiple intersections using wedging
and navigational drilling methods for both 7KH (QFORVXUH PD[LPLVHV'HIBYRREXHWUYBOLQJ V 4HOG Begptor®DViling Qas the Bbv@how, exper -
mining and civil projects. mining activities while successfully meeting across regional Victoria, New South Wales tise and strong track record in delivering
all stakeholders’ and communities’ needs and North Queensland, operating 24/7, to quality drilling services across Australian
Deepcore Driling CEO Don Macdonald for safety, minimal environmental impact support our clients needs. DQG $VLD 3DFL4F PLQLQJ RSHUD
says the company aims for excellence in (reduced footprint), low noise and visual
HYHU\WKLQJ LW GRHV DQG Rarhkediy.”"D SUHPLXP Its crews are highly experienced operations, 7R 4QG RXW PRUH
service at a competitive price. ORJLVWLFVY DQG GHGLFDWHG 4H O GisiPdeépQoredtiling.QofmH
Always one step ahead with technology and personnel, dedicated to achieving excel - AMR
'"HHSFRUH 'ULOOLQJ LV DQ LQignevétiphy th¥ lte6t laBdRi@hQdSDeepcore lence.
drilling company, a true industry leader, and 'ULOOLQJ V 5HHW LV WKH SRZHUIXO /)
is continuously raising the bar,” he said. Deepcore Drilling is lead by a team of highly

AMR JAN2022



38 Fosterville Gold Mine

FEATURES

Fosterville gold mine
in Victoria, Australia.

old mine and its parent company,

Kirkland Lake Gold, has an aggressive
exploration
systems over the next decade.

psterville is Victoria's largest producing

strategy of multiple gold

In the latter half of 2021, new high-grade,
visible gold (VG) mineralisation were
intersected at the down-plunge of Swan
=RQH LQ /RZHU 3KRHQL][

mineral reserves), along the Cygnet fault in

Swan Zone and also at Robbin’s Hill (1000m
down-plunge from the deepest mineral
reserves).

Kirkland Lake Gold president and chief
executive Tony Makuch says these results
continue to support the company’s views
that substantial potential exists to discover
new high-grade mineralised areas and
extensions to grow mineral reserves at
Fosterville.

7XUQLQJ WR B5REELQ V
target areas at what we expect to become
our second mining operation feeding the

Fosterville Mill,” said Mr Makuch.

$ORQJ WKH &XULH
intersected VG mineralization up to 1,000m
down-plunge from current mineral reserves

P lahR At €lévatidrd \frevn surface similar to

+ L OThe
FRQWLQXH WR FRQ4UP WKH V LdfHheDa@saysd/ielbaBdad dv IAMgsH30, 2021

)DXOW

ré&yisianO followeadH \Add@iokal review

from the Fosterville mine and resulted from
an analytical error at independent assay
laboratory, On Site Laboratory Services.

P (7:
m (ETW 1.4 m).

P DQG

Operational Highlights
Fosterville is the second largest producing
gold mine for Kirkland Lake Gold, after

ZKHH KPRUBUHMHRZLRQ WR WKH DeduH BkE higanh agadd R O H

8'+ LV VLIQLAFDQW DV DW

m, it is extremely high-grade and is located
P DZD\

ZKHUH ZH 4UVW GHWHFWHG 9%eselves inlldidr PHrehbt,Usaid Mr Makuch.
QHZO\ LGHQWL4HG VXE SDUD (hoEnx avoWarieFsysiemsd V.- W R

the new Robbin’'s Hill decline, we have
now commenced underground drilling at

Robbin’s Hill to support future exploration

of the Curie, Herschel and other Fault
targets.

8QGHUJURXQG GULOOLQJ

J W RYHU

Mining methods include open stoping

IURP RXU GHH S H \ashniguefuhtiutide@pplication of cemented

J W RYH!

URFN 400 ZKHUH DSSOLFDEOH

:LWK WKH YHU\ KLJK FRQFHQUWMdémMUhdR @Ming lis JR@@ted using
:LWK WKH SURJUHVV DFKLH¥HE in h&andr@ withQ/G mineralization

at Fosterville, the revised intercept
provides increasing evidence that there
will be additional high-grade lenses that
we can identify as we drill to extend the
deposit down-plunge from current mineral

reserves.”

IURP WKH QHZ GHFOLQH

5HHW
trucks and

D FRQYHQWLRQDO
production drills, loaders,
ancillary equipment.

Processing methods include crushing
DQG JULQGLQJ RI RUH
bacterial oxidation and CIL circuits.

ZLOO VLIQL4A4FDQWO\ LPSURYH7TWHKHUBURWHQO\WIQH LQLWLDO Thd Srivdeil stuPhidd. Gddiatit. gliahe is

HeHFWLYHQHVV Rl WKH 5REE L Quiihg+a SuisedjehOr&vidd b thR €ample
programs. batch, which was assayed using an Atomic

JROORZLQJ FRPSOHWLRQ RI WKH QHZ 3 Absorption Spectrometry (AAS) instrument

underground drill drift, we commenced an

extensive underground drilling program

down-plunge of the Swan Zone in Lower
Phoenixand have already returned a number
of high-grade intersections containing the
same quartz with VG mineralization that
accounts for the ultra-high grades found in

Swan,” he said.

‘H FXUUHQWO\ KDYH QLQH X @@Bdsur&Jgold @ Solulips

eight surface diamond drills operating at
Fosterville, with a total of 210,000metres
of drilling expected to be completed during
2021

5HYLVHG 'ULOO -QWHUFHSW

System

Kirkland Lake revised its underground

The analytical method required solutions
for extremely high-grade gold samples to be
diluted, and dilution calculations applied to
the AAS readings to return the gold assay.
/IRZHU 3KRHQL[

one of the world’s leading BIOX systems,
achieving record recoveries, and the mine
site also has a gravity gold circuit.

Fosterville achieved full-year production
JXLGDQFH RI .R] LQ 4
UHYLVHG LWV WDUJHW WR

It was on track to beat full-year CY2021
operating cash costs per ounce (USD230-

2Q 6LWH /DERUDWRU\ 6HUYLFHV IRGHQWH#RG G\LIQOW &6

transcription error had occurred, and that a

:KLOH WKH GRZQ SOXQJH H[WEHQVNQOLBQDRNBYDUHVXOW RQ 1RiWtbR EattlWation had not been applied to

Zone is obviously a key target for future
growth in mineral reserves and mineral
resources, we are also very encouraged by
continued favourable results at Cygnet, a
parallel structure near the Swan Zone.

7KH UHVXOWYV DW &\JQHW LQRDNXGHEKERHD KLIKLQWHUFHS Weehbijues.

grade, VG-bearing intersections as well as
WKH LGHQWL4FDWLRQ RI
and opportunities for further growth of the
Cygnet fault system to the north.”

Further exploration priorities for Fosterville

in 2021 included continued drilling of Curie

and Herschel faults at Robbin’s Hill and
underground drilling at Robbin’s Hill from

the new exploration drive commenced in

Q3 CY2021.

JAN2022 AMR

increasing the grade of VG intercept in
KROH 8'+

6ZDQ =RQH P IURP GHHSHGbwiparRbl® HresDI® for the updated
reserves. 8'+ LOQOWHUFHSW KDYH
UHWXUQHG IRU VFUHHQ 4UH

The drill result initially reported for the
over 2.6 m (estimated true worth, or ETW,
P LQ KROH 8'+

However, the revised intercept is 207 g/t Au

over 2.6 m (ETW 2.2 m), including 947 g/t Au

RYHU P (7: P

The grade revision for the intercept
represents a four-fold increase from the
previously reported result.

two results in their initial report.

ORFDWHG GRZQ SOXQJH RI

assay, and
J W $X

QHZ VBODNQVWXGEEQNXUHY W RYHUAI otRer {ritercepts originally reported on

August 30, 2021, remain unchanged and
include:

¢« &\IJQHW J W RYHU P
J W RYHU (7: P
RYHU P (7: P
m (ETW 4.3 m) and 67.1 g/t over 0.3 m
(ETW 0.3 m)

« Curie fault at Robbin’s Hill: 81.3 g/t over

the Chrysos PhotonAssay

reporting season.

Fosterville is also Australia’'s second largest
gold mine by production in Q3 CY2021 at

LQFO

IROORZF

R]

LQ L

.R] WRSSHG E\ 1HZPRQW V %F

V ol Frihe iInEWAHIQL62K0z.

PHWDOOLF VFUHHQLQJ

About Kirkland Lake Gold

Kirkland Lake Gold is a low-cost senior gold
producer operating in Canada and Australia
that is targeting 1.3-1.4Moz of production in

2021.

7KH SURGXFWLRQ SUR40OH

(®old isPanchored by three high-quality

opérations, including the Macassa Mine and

J W Rt Uake Mine, both located in Northern

Ontario, and the Fosterville Mine located in
the state of Victoria, Australia.
AMR

R



Growth

ompliance Contracting will look to
grow their project portfolio in Financial
ear 2022, as the Victoria-based

company becomes the service provider of
choice for Australian mining operators.

Headquartered in Ballarat, the business
provides electric, mechanical and civil
engineering services to the country's
critical industries, including the energy,
manufacturing, construction and
agricultural sectors.

Since it was launched in 2008, the company
has become an industry linchpin renowned

for expertise across a full-scope team of
project managers, supervisors, electricians,
AWWHUYV ZHOGHUV
trade assistants.

Particularly experienced within Victoria's
thriving gold sector, Compliance Contracting
has powered dozens of operations, including
high-grade gold mine Fosterville.

Located just outside Bendigo, the low cost
underground operation has been open
VLQFH
potential, premium gold and enough metal
stashed in reserves to shock analysts.

The mine is accompanied by a range of
quality infrastructure, including Fosterville
oLOO D
facility.

Compliance Contracting Founder Paul

Stamp said Fostervile Mine operator
Kirkland Lake Gold was one of many clients
that had engaged his business to provide
engineering services.

P D F KL Q He R&MH éhEhWekeht VhadDWde and varied

needs, but Compliance Contracting’s diverse

‘H HYWDEOLVKHG D FRQWUR ObtliRi&dge an@sear projeGk R U

yard Earth Grid, with site power, installation
and amenities wiring.”

The Powercor project is one of dozens of
critical power developments Compliance
Contracting has delivered across Victoria,

VHUYLFH ReHULQJ PHDQW W Kwith FoRErS IDgRligh Dintluding  servicing

well-positioned to accommodate many
complex and challenging projects.

Stawell Gold Mine, Mandalay Resources,
Hill View Quarry, CGT Castlemaine Gold
and Olam Orchards almond processing

‘H KDYH FRPSOHWHG PDQ\ SU®&kratienivV RYHU WKH

years,” the Managing Director said.

2QH PHPRUDEOH SURMHFW Z[Cd¢mpkadce3 R Zohtddetng has
DQG EULPPLQJ ZLWicH [ av&$) Dridte Rtikan  one  million

Victorian homes.

Outside the south-eastern state,
served
several other mining operations, including
New South Wales Aurelia Metals, South

Australia’s Oz Minerals, Western Australia’s

7KH\ HQJDJHG XV IRU WKH F RiQiergvduiddF Minirg oRtlac®r Byrnecut

132KV 220KV Terminal Switchyard.

fair bit of work.

and Queensland’s Ernest Henry Mining.

WRQQH SHU GD\ RUWW BURGHWWRIPQORXQW OHUFHWBHS5ERWLODDWW® &RPSOLDQFH
High Voltage Wind Farm and it involved a

extensive work portfolio, Mr Stamp said his
business had developed a reputation for
providing high-quality turn-key solutions for

He said the company was known for getting
jobs done quickly, safely and within budget,
no matter the complexity or environment.

‘H VHUYLFH D ZLGH UDQJH RI1 XC
across major industries,” Mr Stamp said.
2XU IRFXV LV RQ VDIHW\ VHUY
execution.”

Complementing the company’s full suite of
VHUYLFHV LV WKHLU HTXLSPHQV
based at their Ballarat workshop.

Clients can choose from a range of
generators, transformers and machinery
and plant equipment for hire, as well
as testing equipment to ensure their
operations are running smoothly.

&RQWUDFWLQJ V

For more information,
visit compliancecontracting.com.au
AMR

Turnkey solutions
from small to large
scale projects

* High Voltage Design

* High Voltage Project Construction

» High Voltage Ongoing Periodic
Maintenance

» Development of High Voltage
Maintenance Procedures

 High Voltage Operator Procedures
* Oil Sampling

» VLF High Pot Testing

* Protection Relay Injection Testing

General Mining:
* Electrical Design ¢ Engineering

» Coinstruction « Maintenance

» Equipment Hire

Safety by choice, not by chance
Compliance Contractirg getting the job
done safely, on time and within budget.

(03) 5331 5015

compliancecontracting.com.au info@compliancecontracting.com.au
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40 Pilbara Minerals

FEATURES

7KH &DOL[ 5D
calciner and
electric pilot scale

plant (BATMn
Reactor).

he year 2021 has been a busy one for
I the world’s largest independent hard
rock lithium operation.
Pilbara Minerals (ASX: PLS) owns 100% of
the Pilgangoora operation, which produces
a spodumene and tantalite concentrate,
and two processing plants (the Pilgan and
Ngunjagi plants) — all based in the Pilbara
region of northwest WA.

The company is positioned to become a
major player in the rapidly growing lithium

supply chain with its low-cost, quality
spodumene, including a growth strategy
focused on becoming a fully-integrated raw
materials and chemicals supplier.

Power F

Lithium

Midstream demonstration plant design model.

QHZ UH4QLQJ SURFHVV WR SUB&GudlF productidd $apatltywis expected

lithium phosphate precipitate from Calix-

to be 180,000-200,000dmt of spodumene

FDOFLQHG 4QHV VSRGXPHQH FBQdhtta@W UD W H

Large developments are occurring through
all segments of the lithium-ion supply chain.

Several prominent forces shape the
industry including product cost (per lithia
unit), product quality (purity), carbon
energy reduction and waste management
(particularly for the European market).

Pilbara Minerals’ objective is to deliver a
superior value-added lithia product that
exceeds across these metrics.

A preferred process route and end-product

OLG 6WUHDP 3URMHFW DQG &Dhad pegi vawavBdJdoéwn to, using both

Update

As the study for its mid-stream lithium
chemicals project, announced in May 2021,
nears completion, work-to-date supports
exporting a value-added lithium product
from the Pilgangoora project.

Calcination test work at Calix’s pilot scale

the calcination processing technology and
chemical concentration process.

Australian spodumene is a raw material
feed to a high-value chemical industry that
is largely conducted outside of Australia.

lithium-content

Producing a high

%$70Q UHDFWRU FRQ4UPV D Hriteriiediad®eQ ¥ait UpdadRa on site at

UDWH RI PRUH WKDQ
spodumene concentrate produced from
Pilgangoora.

IRU

This targets a lower carbon emission

Pdgahtod&® WilD MsLIRIQ a portion of the
value traditionally retained by downstream
spodumene converters outside of Australia
being retained in-country.

IRRWSULQW WKURXJK HOHFWheL dafup-ddtdrl OmidrstreakV Kpkbduct is

calcination process powered by renewable
sources, including reduced freight
guantities, thereby potentially reshaping
the global spodumene supply chain with a
FOHDQHU DQG PRUH H]JFLHQW

While technical and engineering work on the
mid-stream product demonstration plant
has been completed, the study will continue
to focus on economic and commercial
evaluations in early 2022.

Subject to all results from the study being
successful, this paves the way for the
formation of a joint venture between

Pilbara Minerals and Calix, as part of their
Memorandum of Understanding (MOU), to

develop the plant and commercialise this
unique process technology.

Objective — Superior Lithia Carrier
Product
Pilbara Minerals aims to produce lithium

VDOWYV IURP
concentrate which could support
downstream lithium raw material and

cathodes demand.

The company is therefore developing a
JAN2022 AMR

also expected to be able to access diverse
markets worldwide.

Ngungaju Plant Restart

MrBt Ospddunie@® concentrate from the
coarse circuit at the Ngungaju plant was
achieved in mid-October as part of the
staged restart of the operation.

Commissioning and ramp-up of the
plant has since continued in parallel with
construction works and plant maintenance
activities.

A combination of equipment failures,
additional maintenance downtime required

for key plant items to be replaced and/
or upgrade, as well as the mining industry
labour shortages led to the utilisation of the

facility being lower than initially forecast.

&RPPLVVLRQLQJ RI WKH
targeted for the latter part of the March

4QHV 5RWDW L Guarter M 3R Zaxid? thdl then, lower overall

lithia recoveries are expected.

Full ramp-up of the Ngungaju plant, with
improved lithia recoveries, is expected by
the middle of CY2022, at which time targeted

of the Pilgan improvements project being
delivered on time and on budget.

7KDW VDLG DV ZH KDYH VWD
Coarse concentrate production to-date is up capacity across the entire Pilgangoora
DSSUR[LPDWHO\ GPW site, Pilbara Minerals has not been
immune to the skilled labour shortages
Pilgan Plant Improvements currently impacting the WA resource sector,”
Construction  of the Pilgan plant he said.
improvements project was completed
in early October 2021, followed by $V D UHVXOW RI WKHVH LPS
commissioning and ramp-up of the new have delayed elements of our
facilities soon after. commissioning and ramp- up plans,
we have updated production guidance
This project is expected to debottleneck the for the December Quarter as well as for
facility and increase production capacity, FY22.
SDUWLFXODUO\ IURP WKH 4QHV 5RWDWLRQ FLUFXLW
IRWZLWKVWDQGLQJ WKLV 3LC

A total of $22m was invested in this project,
which was completed both on-time and on-
budget.

The project ramp-up is expected to be
completed in early 2022, and with this, the
plant’s annualised spodumene concentrate
production capacity is targeted to increase
from about 330,000dmt to 360,000dmt-
380,000dmt.

Pilbara Minerals continues to undertake
engineering and design works to support
phased increases in the production capacity
of the plant to +1Mtpa for the combined
Pilgangoora project.

Pilgangoora Production

Pilbara Minerals has revised its guidance for

the December quarter in 2022 and for FY22,

with production expected to be 84,000dmt-
GPW RI VSRGXPHQH

SUHYLRXVO\ GPW

Annual concentrate production guidance for
)< LV XSGDWHG WR
SUHYLRXVO\ GPW

These are due to delays in the Ngungaju plant
restart and the Pilgan plant improvements
project, particularly commissioning, ramp-
up and extended plant shutdowns.

This is further impacted by the extended
border closures in WA, with mine sites

F R @ FOCQMEU 23 Hear,
GPWMQDOLVHG D MRLQW YHQWXUH

G P W facility @& P \@wangyang,
G Pwith commissioning expected from the

remains incredibly well-placed to make a
VLIQLAFDQW FRQWULEXWLRQ W
the world’s burgeoning appetite for lithium

raw materials.

5HFHQW SULFH GHYHORSPHQWYV
WKH HPHUJHQFH RI VLIJQL4FDQW
supply shortages and Pilbara Minerals is
doing everything in its power to respond
quickly to customer demand with additional
production capacity, both in the short and
medium term.

‘H KDYH DOVR EHHQ PDNLQJ
progress with our mid-stream strategy
to develop value-added products from
Pilgangoora through our partnership with
Calix.”

Other Developments: POSCO JV and
Solar Farm
Pilbara Minerals

the development of a 43Ktpa jointly-
owned lithium hydroxide conversion
South Korea,

September quarter in 2023.

This supports Pilbara Minerals’ objective

of becoming a fully integrated lithium raw
PDWHULDOV FRPSDQ\ DQG GLY
global customer base.

In the same month, Pilbara Minerals also

KDYLQJ GL]JFXOWLHV DFFHVVLQ@ZBMHGSIBUNY R Q\GIDO® FRQWUDFW W

construction, production and maintenance

4Qj8bs. FLUFXLW LV

Ken Brinsden, Managing Director

Pilbara Minerals managing director Ken
Brinsden says the company has made
excellent progress in the construction and
initial commissioning of the expanded
facilities at Pilgangoora, with construction

Group subsidiary Contract Power Australia
to construct, operate and maintain at 6MW
solar PV farm.

The solar array is estimated to displace 3.8m
litres of diesel fuel per year and its design
facilitates the potential inclusion of battery

storage at Pilgangoora.

AMR
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ultidisciplined Australian company
M Westforce Construction have

delivered a successful upgrade to
Pilbara Minerals’ Pilhgangoora Project; one
of many under-budget and high-quality
expansions in their extensive work portfolio.

Established in 2006 as an earthworks
and concrete specialist, Westforce fast
developed into a major contractor within
the mineral resources sector, renowned
for their civil and structural construction
capabilities.

While primarily servicing mining operators,

performed a combination of trenching,
detailed earthworks, and the installation of
intricate concrete structures both quickly
DQG FRVW HeHFWLYHO\

7KH ZRUNV FRQVLVWHG RI
Pilbara Minerals’ lithium mine site at
Pilgangoora, in the Pilbara,” Managing
Director Phil Clarke said.

7KH\ ZHUH D FULWLFDO SDUW RI

Western Australian mine, located on one
of the world’s largest hard rock lithium
deposits.

The deposit is considered a critical part
bfQhe Xg®Bdl Dtigurmh swpBly chain and is
serviced by two processing plants, enabling
Pilbara Minerals to increase speed to market
and blend products to accommodate buyer
preferences.

GHYHORSLQJ WKH

H[LVWLQJ 40WUDWLRQ SURFHVh¢ ®/esbofceV dBvalopmieht will LQpport
site. Pilbara  Minerals’ strategic long-term
business goals, including strengthening

7KH MRE LQFOXGHG WKH L Q Vitk¢ D@tdra/ pl&c® wikhin the WtZilRn raw

HVWIRUFH KDV D VLJQLA4FDQWREGLHQWHEDYWRFHVYV E XL Ontateals aii@ieQidal® valfekchairk H

spanning  Water  Corporation, Public
Transport Authority, Main Roads, Western
Power and the Defence Department,
making it the company of choice for many
government projects.

With capacity to carry out a wide range
of timely work, Westforce was also most
recently considered the contractor of choice
for Pilbara Minerals, which engaged the
company to grow their operation.

Managing Director Phil Clarke said his team

installation of various concrete ring beams,
complex concrete ground slabs, footings,
plinths and columns to support numerous
water tank and mechanical plant of various
shapes and sizes.

Executive Director Paddy Kearns said

HVWIRUFH ZHUH HQJDJHG R+ WKBUEDFIN BLYHUVH

a lengthy pipeline of high-quality work, a
safety-centred approach and quick project
executions.

7KH ZRUNV ZHUH GHOLYHUHG LQ D YHU\ WLJKW

time frame in a restricted work environment
under budget and to very high standards of
safety and quality.”

Westforce’'s work will support continued
production of high-grade lithium at the

He said project success was underpinned by
Westforce employees, whom he described
as the strongest attribute of the business.

7KH\ DUH WUXO\ WKH EDFNERQH RI

Mr Kearns said.

Pilbara Minddals

FEATURES

2XU WHDP KDV H[SHULHQFH DQG
aspects of civil and structural construction,
including mine site process concrete, non-
process infrastructure, substations both
civil and mechanical and erecting structural
steel buildings.

2WKHU ZRUN ZLWKLQ RXU FDSI
EXW LV GH4QLWHO\ QRW OLPLW
IRRWLQJY EURZQ 4HOG GHWDL
design and construction of tilt panel
buildings, RC post tension slabs and RC

water processing tanks.

‘H GR PDMRU FRQFUHWH ZRUNV
and building work; servicing operations
large and small.

DQG G\Q
FROQVWUXFWLRQ VSHFLDOLVW Rl
and innovative solutions, propped up

by our core value — maintaining strong
relationships.”

For more information about

Westforce Construction, visit

Z22Z ZHVWIRUFH FRP DX
"HV W I RuRFH

n€ €

= WESTFORCE

of A%oé< ”

€ 2SS, Z

CONSTRUCTION
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Silver Lining

Steuler rubber

)
i
N

NINgS

aterials, know-how and service:
M STEULER-KCH is a leading full-
service supplier of Linings.

With our team of experienced industry
professionals, we are known for our
innovative developments, provenapplication
technology, detailed consultancy, planning
and engineering services.

Our network of international subsidiaries

DQG D]JOLDWHV FRPSULVLQJ
A4WWHUV DQG VXSHUYLVRUV

installation is performed within deadline.

If required, this network can manage the
turnkey implementation of your project
IURP VWDUW WR 4QLVK

Whether your project involves the
construction of a new plant or the
professional renovation and optimisation

of an existing one, STEULER-KCH
guarantees you the most technologically
DGYDQFHG PDWHULDOV DQG H]
implementation — and has done so for over

100 years.

7KH LQGXVWULDO VHFWRU LV ZKl
Whether it's in the chemical, hazardous
waste incineration, ceramic or power
generation industry — we have the
right solution for every component and
plant system requiring reliable, long-
lasting protection against corrosion and
high chemical, thermal and mechanical
stresses.

Coatings, rubber linings, acid-resistant
linings and refractory brick or thermoplastic
liners: STEULER-KCH always comes up
with o convincing solution, whatever the
appication.

4 UH DOvR OVEHFLDOLVWY ZKH(
refractory linings anc kiln furniture. as well
ac appasatus, vessels zrd piping syctams.

&ERQADIEW XV JRZ
(see details in the advertisement below)
AMR

FOR CHEMICAL PF\’ﬁSE

STEULER-KCH GMBH

// STEULER

A

STEULER KCH Australia

www.steuler-kch.com
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Coalroc bring the Kovac
Electric Skid Steer loaders t

the Australian Market

Iready making waves in the European
‘ N and North American Market, the
ZRUOG V 4UVW
Electric introduces its two machines, the

standard-sized Elise900, remotely controlled
MiniZ 400. Free of emissions and noise and

SAVING MONEY MORE CAPABILTIES STRONG BRAND

H O H F W UhlbEsine¥sNHo@ewenibheY usually comes
loaders are coming to Australia. KOVACO

4UVW $QG ZLWK .29%&2
choose between being eco-friendly and
4QDQFLDOO\ VDYY\

VLIJQL4FDQWO\ FKHDSHU WR UW® dil @ Gar§eDdo@parBdnQof the overall

+< (/(&75-&"

Making a skid-steer loader electric-powered
has various advantages, some of them

DVSHFW FRPHV WR PLQG 4U0® 7KRLVQGVOXOWRWMDQJ

one of those cases, however, when being
environmentally friendly means paying

more or getting inferior performance. In

fact, the opposite is true. With KOVACO
machines, the Elise900 and MiniZ 400, you
can get your green credentials while also
saving money and gaining unique new
capabilities.

With their zero-emission, quiet operation, the

KOVACO machines are perfect for working
in places with tight regulations, indoors or

any location where not disturbing the peace

with noise or emissions is paramount. This
opens a whole new world of possibilities to

these skid-loaders, especially as the small,
remotely-controlled MiniZ 400 is able to

operate in tight spaces where it would
be impossible to use traditional heavy
equipment.

Of course, both MiniZ 400 and Elise900 are
also a great way to reduce your company’s
carbon footprint. Even when using grid-
sourced electricity, they are much more
HIFLHQW WKDQ WKHLU

running costs of several diesel-powered skid-
steer loaders produced by our competitors.
2XU VXUYH\ LQFOXGHG

running costs of all these machines came to
$7.66 per hour.

At the same time, the KOVACO Elise900, a
comparable machine in every respect, costs
only $1.66 per hour to run. That equates to
$48 in savings per one 8-hour shift.

The main reason is, of course, that electricity
is cheaper than diesel fuel (and if you have
your own source, like solar panels, you can
save even more), but it doesn’t end here.
The maintenance costs of an electric
SRZHUWUDLQ DUH DOVR
with fewer moving parts that need
replacement. Even the tyres have to be
changed less often.

Overall, our estimate means that you save
$6,000 for every 1,000 hours of operation.
After 3,000 hours, you have already saved
roughly 30 % of the cost [VD1] of our
Elise900 skid-steer loader purchase price
— 12 to 17 thousand dollars, depending on
which competitor you compare the Elise900

Glithi VHO SRZHUHG

FRXQWHUSDUWY VLJQL4FDQWO\ UHGXFLQJ WKH &2

emissions — especially in countries with a
renewables-heavy energy mix. Even better
results can be gained when using your own
renewable electricity sources, which will
make the operation carbon neutral.

With the purchase price of the Elise900
being roughly comparable to that of most of
the compeition, this means huge savings
after just one year of one-shift-per-day
operation.

%REFDW 6
232 D 3, JCB 190, John Deere 318G/E, Case

Being electric, our skid-steer loaders are not

\R X @& Qetidt fét BhE ehvidRment and usable

even in places where noise and emissions

<RX FDQ KapeYaHrdbRm/ KkeDntlodRsQFiH residential

neighborhoods. The batteries, which are the
heaviest part of the vehicle, are mounted
very low in the chassis, making for an
extremely low center of gravity.

&$7

While KOVACO Electric is a new name in
the world of construction machinery, the
KOVACO company has a long, successful
history. Founded in 1991, its tradition
of engineering excellence spans three
decades.

In 2014, the company decided to move the
world of construction towards sustainability

7KLV WUDQVODWHY LQWR H[W byHiriddDding RiRiGe & +elocRiD &kid-steer
SR210, Kubota SSV 66, Wacker Neuson SW performance. They can safely go where
REYLRXV VRPH OHVV VR 21 FR2X,UG¢H RWIOHNeMHollkG L 220, Volvo

conventional loaders can't, remaining stable

5 7 KeMerDwithHalside tiftt of up to 47 °. This opens

up a whole new set of uses which would be
impossible with traditional machines.

Our machines can also be equipped with a
wide range of attachments — 16 are available
for Elise900, ranging from various buckets,
hoes and dozer blades to specialty items
like brushcutter, auger or forestry mulcher
— which make them a truly universal piece
of equipment.

CUTTING EDGE TECHNOLOGY

V L Handdif-iaqoWwvith  oOrRzidhly advanced

powertrains come a wide range of hi-
tech features that move working with our
machines to a new level.

From basics like LED working lights in all
directions, there are some that are far
from the norm among work machines, like
Bluetooth connection for smartphones or a
rear camera for the Elise900.

The biggest party trick, however, is the
remote control. While this is the only way to
operate the MiniZ 400, it is also available for
the larger Elise900. This comes in especially
handy when working in dangerous
environments where having the driver
inside the vehicle would be an unacceptable
risk.

loaders. This plan was realized with the
Elise900 and later its smaller brother, the
remote-controlled MiniZ 400.

ABOUT COALROC

Established in 2001, Coalroc is a leading
provider of underground coal mining
services and a distributor for KOVACO
Electric.

The Queensland-based company also has a
workshop in New South Wales, enabling it
to support Eastern State operations with a

range of underground equipment, service

capabilities and personnel solutions.

$PRQJ WKHLU ReHULQJ LV HTX

labour hire, out-bye services such as water
and air pipe work as well as conveyor
installations and conveyor retractions.

Coalroc is focused on ensuring smooth
productivity by minimizing downtime,
as well as providing turnkey solutions,
project management, design expertise and
maintenance and back up services.

For more information on Coalroc, visit
KWWSV

For more information on KOVACO Electric,

visit KWW SV
AMR
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46 Companies Gearing Up

INDUSTRY FOCUS

A

igh quality and well-engineered
equipment is a necessity in the
mining and extractive industries.

Oli Vibrators is a global leader in industrial

BURGXFW SHUIRUPDQFH DQG UHOLDELOLW\

whether out on site or in the processing
plant — is of paramount importance,
especially when it comes to mining and

quarrying.

YLEUDWRUV DQG 5RZ DLG ZLWK D ZHOO HVWDEOLVKHG
7TKHUH V D OLPLWHG WLPHIUDPH WR ZRUN LQ

network across the world and Australia.

Whether it's on a screen, feeder, separator
or perhaps a bin, silo or chute, most
equipment in these harsh environments
requires excellent reliability and robustness.
The Oli vibrators are built with heavy duty
ductile cast iron with superior bearings and
are IP66 rated to International Standards.

1RZ ZLWK LWV
extra heavy-duty range, Oli has the entire
market covered.

Part of the global OLI Group and Wolong
Motor Group, OLI Vibrators Australia is a
leading supplier of brute force vibrators
for mining and the extractive industries
throughout the world.

As a global leader in vibration technology,
the name OLI® has been synonymous with
expertise in brute force vibration for more
than 60 years and is known for its price to
performance ratio being second to none.

OLIl Australian General Manager Mark
Thompson said it's always been about
quality.

*UHDVHG IRU

and our customers need to know that the
equipment will be working as it should,
when they need it.”

JURP WKH VXSHU ELJ WR WKH YHU\ VPDOO HOHFWULF

vibrator range right through to pneumatic

DQG 5RZ DLGV 2/- KDV WKH YLEUDWLRQ VROXWLRQ

to meet every need.

Mibihg, Buawihd Qan® Qdther mineral
processing facilities put equipment under
extraordinary pressure to perform for
extended periods of time.

When it comes to selecting the appropriate
specialist vibratory motors for bespoke
vibrating materials handling, sorting, and
processing solutions, Australian equipment
specialists and manufacturers turn to OLI
Vibrators.

From loading pits and conveyers through
to dewatering, separation, processing
equipment and even the heavy haul vehicles
themselves, OLI Vibrators designs and
manufacturers specialist vibratory motors

for the extractive industries across Australia
and the world.

2XU IRFXV LV RQ PDQXIDFW X Whigjt nkaly seemiasa@htfdhvard solution

products and delivering the best solutions

to place a vibrating unit on a vehicle or piece

WR PHHW WKH FXVWRPHU V V& lddguipmEntQotsepa@rate miterials and/or

said.

get them moving, nothing could be further

Oli Vibratesggns specialist vibration
technology for even the harshest environments.

from the truth. Vibratory motors are designed to perform
DV VSHFL4HG DQG IRU WKH ORQJ
Mr Thompson said selecting the right breakdowns and downtime at mine-sites.
YLEUDWRU\ VROXWLRQ LV GH4QLWHO\ QRW D RQH
VL]IH 4WV DOO VROXWLRQ Oli has a comprehensive range of products
and spare parts available locally, supported
6SHFL4F PDWHULDOV UHVSRE@G VGALDMH ZH@WOHN [WHRQVLYH SURG

GL*HUHQW DPSOLWXGHV KH \amillggal industry expertise.

'L HUHQW IUHTXHQFLHYV D Qh& ability 6 Ad2&¥d [Ra@ucts, spares and
VWUHQJIWKY KDYH GL*HUHQW expapi¢iovickly ntirinfisesdth equipment
RQ GL*HUHQW PDWHULDOV manufacturing lead times and downtime for

repairs and/or service.

Oli Vibrators work with clients to design
and purpose-engineer bespoke screening, For further information,
separation, and materials  handling pleasevisitt ZZZ ROLYLEUDWRUYV FRI
solutions to suit each individual application AMR
and material stream.

JAN2022 AMR



A Cut Above

D Plasma and Laser Cutting Services
provides an innovative and dynamic

Plasma Cutting
HD Plasma and Laser Cutting Services

SUR40H FXWWLQJ VHUY Léperatés Rhrde OpasmaWhthehiDes - one

manufacturing industries within Australia.

The purpose-built, multi-function, steel
processing business located in Bibra Lake,
WA, is seen among the leaders in the steel
cutting industry.

Laser Cutting
The technology of the HD Plasma and Laser
Cutting Services machines delivers superior
performance, giving the ability to provide
clients with exceptional quality, together
with 24-hour operations, shorter lead times
compared with other conventional laser
cutting machines.
« Cutting table size 4000 x 2000mm
» Capable of processing up to 20mm
thickness mild steel
« Capable of processing up to 20mm
thickness QT Material
» Capable of processing up to 32mm
thickness aluminium

.LQHWLF . DQG WZR .LQHWLF .
These state-of-the-art, heavy duty
combination plasma/oxy/machine centres

can process a wide variety of materials at an
extremely fast rate.

The 62m plasma cutting bed, together with
24-hour operations, allows high volumes of
cutting to be achieved with short lead times.
« Counter sink/counter bore
Drilling — 3mm up to 60mm
30DVPD FXWWLQJ
Oxy-cutting — 60mm up to 300mm
%HYHOOLQJ XS WR
RIr

THE STATE-OF-THE-
COMBINATION PLASM

CENTRES CAN PROCE

PP XS WR PP MATERIALS AT AN EX

PP ZLWK PD[LPXP

Steel Plates
HD Plasma and Laser Cutting Services holds
steel plate in stock.

Plate is sourced from quality local and
imported steel mills, to cut a wider range of

e &DSDEOH RI SURFHVVLQJ X SnitkRals & B greater thickness range than

thickness stainless steel

most of its competitors. AMR

GRADE THICKNESS (mm)

AS 3678-250
AS 3678-350

UP TO AND INCLUDING 300mm
UP TO AND INCLUDING 300mm

FLOOR PLATE M/S UP TO 10mm
BOILER PLATE - ALL GRADHESB8 TO 80mm
QUENCHED AND TEMPERBARIP TO 80mm
CARBIDE OVERLAY UP TO 40mm
ALUMINIUM PLATE UP TO 32mm
PGI, ZINCANNEAL, GALVANIFPEDDS6EM1L. ORBOND
STAINLESS STEEL - ALL GRADES 40mm

A cut above the rest

HD Plasma & Laser Cutting Services Pty
Ltd is a purpose built, multi-function, steel
processing business located in Bibra Lake,
Western Australia.

Services

We can deliver an innovative and

I"SFRNH UWT*QJ HZYYNSL XJW[NHJ YT FQQ XYJJQ
manufacturing industries within Australia.

HD Plasma & Laser Cutting Services
philosophy of progressive service to our
customers is what is bringing us to the
forefront of the steel cutting industry.

A continual process of system and service

[J[JQTURJSY FSI WJ*SJRJSY NX \MJWJ TZW
PJAN FITFSYFLJ QNJX <J HTSXYFSYQ”™ *SI SJ\
ways to add value to the service we deliver

to you.

Progressive service and quality is
about staying one step ahead.

AMR JAN2022



Lifting

uslift Equipment is a family-owned
A company with over 30 years’ experi -
ence in the equipment hire and con -
struction industry.
We originally began as an industrial and
domestic building company owned by the
Surace family.
Our founders are all trades people that

about it!

Our experience sets us apart in the industry,
and recommendations regarding machinery

JD Power, Bullant Trailers and Haulotte, we

There will be a unit to suit your lifting needs.

DUH DEOH WR ReHU KXQG UH G VTadki tcGus aldut-yQunwredik Snielts for the

of machines to help our clients get their jobs
done safely and quickly.

We can supply scissor lifts from a small elec -
tric 13-foot indoor unit all the way up to an
RXWGRRU GLHVHO

best advice.

Our partnership with DHE attachments also
pairs perfectly with Hyster forklifts.

IRRW X QLOr massive range of materials handling

equipment also ensures that there is a solu -

7KHVH PDFKLQHVY DUH YDVW O \tidd Lte Hydui Quvehd€nG anR materials
KDYH GRQH WKH ZRUN LQ WK Harkkh@iGuse®-Rask ivsXahowt thi Eadyd and

which machine will best suit your situation.

Our Popular Ranges
Our most popular units are 19-foot and 26-

FRPHV IURP WKLV 4HOG HI[SHUfbdt QaFrblv machines which can be towed

We know how it works because the chances
are we have built it or worked on it!

(TXLSPHQW *URZWK
Honesty, integrity and genuine care saw the
business grow rapidly.

7KLY OHG WR WKH SXUFKDVH
crane and a handful of access machines to
keep up with the demands of building divi -
sion.

Slowly the equipment count kept building
up and the machines were being hired out
to other trades people while not in use.

7KH UDQJH RI PDFKLQHU\
means we also get to see how they perform
in real life situations being used by a huge
range of trades in in almost any situation.

As the construction industry tightened up
on their safety standards, and today’s OH&S

on trailers.

movement problems.

Forklift jibs, drum handlers, tipping bins are
some of our most popular products.

If we don’t have something suitable on the
shelf, chances are our Australian facility can
fabricate and certify a unit to your needs.

7KHVH DOORZ PDVVLYH 5H[LELOLW\ IRU WUDGHV WR

take the units where they need them when
they need them!

No trucks or late deliveries to worry about,
the scissor lift is on a trailer behind your
WorkBtXU 4UVW PRELOH

We also supply the Snorkel narrow rough
terrain diesel scissors on trailers, which are
very popular with a huge variety of trades
and facilities.

Boom lifts start from small electric 30-foot
indoor units, all the way up to the mighty

L Q ShoXkel 2KODSUHvhisHRA¥\an amazing verti -

cal platform height of 66-meters and a hori -
JRQWDO RXWUHDFK RI

We have all sorts of machines for experi -
enced operators and major projects — tell
us about your project and ask us which ma -

VWDQGDUGY FDPH LQWR He«H F dhina/dahtheld yoB getii joRdbne well.

machinery increased further.

This led to an increase in demand for ma -
chinery hire experts and Auslift Crane & Ac -
cess Hire was born.

/LIWLQJ +LJKHU

Auslift Access Hire has been combined with
the sales arm of the business under the um -
brella of Auslift Equipment.

Partnering with some of the world’s largest
companies in access, such as JLG, Genie,
Snorkel, Hyster Forklifts, DHE Attachments,

JAN2022 AMR

+\WWHU )RUNOLIWV
Pairing with Hyster forklifts also gives Auslift
a solution to all your loading, unloading and

warehousing needs. Hyster has long been
associated with reliability, durability, and no

fuss machines.

German design and know how ensures that
they are work ready and tough.

From a small pallet jack to a massive

PHWHUJ

Yes, Australian made products still do exist!
See some of the range on our website.

(OHYDWHG :RUN 30ODWIRUPYV
We pride ourselves in delivering top quality
machinery and service that exceeds custom -
er expectations.

Auslift Equipment has large range of EWPs
for sale.

Auslift is a multi-brand dealer, we have no
bias to brands of equipment, we only wish to
provide solutions to our client's EWP needs.
We have a constant supply of brand new,
near new and used machinery for sale com -
IURP RXU KLUH 5HHW

Our buying power in new machinery allows

‘H NQRZ KRZ PDFKLQHU\ ZRUNV L

We are able to also provide specialist advice
to clients for their needs.

Auslift is committed to providing solutions
and long-term relationships as well as set
ting a benchmark in customer care and sup
port.

All equipment is supplied directly by the
manufacturers with their full warranties and
service.

Preventative maintenance programs can
also be included in purchase agreements,
dependent on clients’ needs.

There is a constant supply of new machinery
in stock, coming throughout the year, but
there are certain models which need to be
booked in advance.

(AB Vour second-hand machinery is put
through our workshop to be fully checked to
ensure it meets and exceeds all Australian
occupational health and safety standards.

2XU H[ KLUH 5HHW XQLWYV
of mind knowing that these machines have
been properly maintained throughout their

life and come with a full-service history.

We also have near new machines (from ap
proximately 12 months old) for sale.

7KH $XVOLIW )DPLO\
All this growth has happened whilst still be
ing able to maintain the close-knit family

XV WR JLYH \RX 5HHW SULFLQ aspe@t WwitD e MBEXF gein€)dtidh\ of Surace

This in turn helps us increase our buying
power which helps us keep our hire rates
cheaper. Our buying power also ensures

"+ ( $W W D RikePbEsQpices in the marketplace, no mat -

ter the brand or type of equipment that our
clients need.

Professional advice by industry experts and
integrity has been the key to Auslift evolving
into one of the leading EWP companies in
Australia.

One-Stop-Shop Solutions
Auslift's team of equipment specialists has

WRQQH ORDGHU ZH FDQ V X85680 YyealssorhbinédBxpPdiienceinthecon -

range with full factory warranties.

struction and heavy equipment industries.

descendants helping to form and secure the
expansion of the company.

Today, our family has been proudly extend

HG WR QRW RQO\ LQFOXGH
clude our customers who have been with us
from the beginning.

Talk to us about how Auslift Equipment can

JLYH

QHZ \

KHOS \RXU EXVLQHVV ZRUN VDI

with greater productivity.

Welcome to the Auslift Fa

AMR



Companies GeHing

INDUSTRY FOCUS

Australia’s Leading
Machinery Sales
and Hire Company

AUSLIFT IS ON TIME, EVERY TIME

Expert Advice on Boom lifts and Scissor Lifts Our range of equipment includes:
Australia Wide Delivery e Knuckle Boom Lifts (Working Height from 12m to 38.1 m)

Factory Backing and Warranties e Stralght Boom Lifts (Working Height from 15.44m to 58.57m)

Meets all OH&S and Australian Standard
Compliancy Standards

e 4WD Diesel Scissor Lifts (Working Height from 10.2m to 18m)
e Electric Scissor Lifts (Working Height from 7.6m to 14m)

. . . e Vertical Manlifts (Working Height from 5.66m to 10m)
Massive range of New Machinery & Used Machinery

NS KKK

Full list of OEM Spare Parts for all machinery

Access Equipment Sales and Hire

For more than 30 years, Auslift has provided lift and height
access equipment to businesses throughout Australia. Our
services cover rental and sales of equipment for all types of
lifting and reach requirements.

1300
sales@

AMR JAN2022
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local eastern states supplier of
Aconcrete and quarry products

has switched 100% of their mains
electricity supply over to renewables.

Mawsons, a family business founded in
1912, made the switch to a combination
of solar, wind and hydro power as part of
their broader Social Responsibility and
Sustainability Policy.

The renewable energy strategy is designed
WR VLIJQL4FDQWO\
LPSDFW RI ODZVRQ
Victoria and southern NSW.

Mawsons managing director, John Mawson
said he is very proud that his company is

generators. Specialist energy purchasing
FRQVXOWDQWYV
long-term network supply agreement for
Mawsons.

When asked about power prices Mr. Mawson

mining services business, on October 1

&LUFOH QH2RWLDWHG D 5H[LEOH

Milbrae, which was established in 1969 by
the Woods family, will continue its brand
and operations as part of the acquisition.

ZDV SRVLWLYH RQ WKH ORQJ WHUP EHQH4WV
-W LV D JUHDW RSSRUWXQL Wi Z&paxities) Logm@iandeH witR Ucritical
:KLOH UHQHZDEOH SRZHU K Dodr G@hiphady D b® hhkeWbCcbimbine with

more expensive, we expect that costs will
continue to come down,” he said.

Mawsons expects that these collectors will
generate additional sustainable power
to be fed back into the grid and allow the

WKH 4UVW $XVWUDOLDQ FR Qdbidpgany té fuRr@rGowdr Xastd.U \

business to make a complete switch to
renewable grid electricity.

-W LV DQWLFLSDWHG WKDW
FOLHQWYV

5RZ WKURXJK WR

‘H EHOLHYH WKDW WKLV LV WdrobhehtaMiredit& 4nQ deduRdd pxoduct

to do and that now is the right time to do it”
he said.

$Q\WKLQJ

warming and lower the chances of

GURXJKW DQG EXVK4UHV LQ WKH

worthwhile.

costs.

About Mawsons

WKDW KHOSV W RMalsdrs XhBve loh@ Rded @ecognised as

specialists in concrete and quarrying.
IXWXUH LV ZHOO

A leading construction materials supplier
across regional Victoria and southern NSW,

‘H DOVR EHOLHYH LQ KHOSL MawSoRs Dperate® Gndié WHah. HE  hard

to grow and the renewable power sector is
a major investor and employer in regional
Australia.”

Mawsons began buying their mains supply
electricity from Engie, a European company
that generates and sells electricity all around
the world, since the start of September
(2020).

The Australian division of Engie owns several
of the largest renewable energy facilities
in the country and also sources power
from other wind, solar and hydroelectric

JAN2022 AMR

rock quarries and sandpits and around 40
concrete plants.

Mobile concrete batching, crushing and
screening equipment hire are part of the

VHUYLFHVY WKDW 0DZVRQV R-tlhtluding

Mawsons also operates seven NATA-
accredited materials testing laboratories
across their wide footprint.

Milbrae joins Mawsons

Milbrae and continue the growth of these
strong regional Australian businesses,” Mr
Mawson said.

UHGXFH WKH BQYRURDQVYH @VBORJUDP LQVWDOOLQJ VRODU
VLWHYV it Yareld &tdbsfRntaby@f our sites.”

The combination of these two businesses
stretches across the transport, mobile
crushing, screening and concrete services
industries across NSW and Victoria and into
South Australia.

batch plants can easily move to and be set
XS RQ VLWH UHDG\ WR H]JFLHQW
produce and deliver concrete for project
requirements at a rate of up to 60m  3/hour.

Mawsons mobile concrete plants feature:
KLIJKO\ VNLOOHG EDWFKLQJ WHL

safety requirements for mine and building
sites; environmentally compliant; powered
by on-board generators or plug in mains
power; on board 8000l water tanks; well
matched components with no bottlenecks
in production; backed up by its own quality
constituent material supplies; innovative, in-
house technical back-up; full traceability of
accurately documented batch records.

Other Services:

OLOEUDH V 4[HG TXDUULHYV D pafBandncretd Slhtrgahdlandscaping

Wlllérdobid, \Fathiid 4antv Cabta@@dra
supply K wide SrahBeY dfGquality quarry
products. The Milbrae sites complement
Mawsons’s sites which extend from Broken
Hill to Seymour and Glenrowan.

With the full network of hard rock, gravel
and sand quarries, Mawsons and Milbrae
produce products to meet client demand
— concrete aggregates, asphalt and sealing
DJJUHJDWHYV

services, Mawsons also provides a range of
mobile and transport services to meet client
production schedules.

+LJKO\ TXDOL4HG DQG H[SHULHC
SHRSOH ReHU VNLOOHG VXSSRU
clients meet quality, compliance and
SHUIRUPDQFH VSHFL4FDWLRQV

$Q H[WHQVLYH WUDQVSRUW 5

FUXVKHG UR F NMilbxag &hd Mawsen’s DnQbBe crushing and

QRQ VSHFL4HG URDG EDVH U Duady sekvieed, @G mringNthdapadability of
JDELRQ URFN DV ZHOO DV EX@rdbdugiOwthen and where clients require

Major Mining Projects

Mawsons and Milbrae have been
instrumental in major mining projects,
Hera Resources, Evolution

Mining, Cristal Mining, Xstrata, CBH Broken
Hill, Perilya and Kirk Lake Gold. Volumes
HIFHHGLQJ FUXVKHG
PRQWK DQG
per month have been safely delivered.

them.

The vehicles can be deployed to meet any
contracting requirements for a range of

industrial, commercial and mining projects.

AMR

WRQQHV SHU

FXELF PHWUHV RI VKRWFUHWH

0DZVRQV SXUFKDVHG oLoEuDMOobile.GonctetevBatch Plants

concrete, quarry, mobile crushing and

Mawsons and Milbrae mobile concrete



AMR JAN2022




Machinery Mal

obody’s got time for unscheduled
N maintenance. When it's unplanned it
throws everything into chaos. That's
why planned maintenance, quality record
keeping and top class maintenance teams

Aussie’s Evolution
When the company started making pressure
cleaners, they had an idea that machines
should be robust and capable of taking the

DUH WKH GL*HUHQFH EHW ZH be@tinytKat Audtxaian Eo@sBmers can hand

failure.

The team at Australian Pump Industries

out. Sophisticated European gear didn't
seem to be working with fragile products
simply not going the distance.

XQGHUVWDQGY WKDW IDVW DQG H]JFLHQW FOHDQLQJ

of equipment is essential to keep mines
running. The company produces machines
WKDW DUH
toughest cleaning tasks on the planet. The
key inspiration for the company’s progress
in mining is the experience of its executives
who come out of the big machinery business.

Beginning with hot dip galvanised frames
around diesel engine drive pressure

GHVLJQHG V SH FdlebRddDthe\corhpady b&gahHo get serious

feedback from not only the hire industry,
the biggest supporter of the company’s
products, but from mines and quarries
around the country.

Spec machines with lessons learnt from
working with Australia’'s biggest mine
operators. That led to the evolution of
pressure cleaners equipped with e-stops,
battery isolation, super heavy duty frames
with OH&S friendly integrated lifting bars to
enable the units to be moved easily.

Enter the Mine Bos

The Aussie Mine Boss product range,
inspired to a large extent by experiences
with Coates Hire, berthed a genuine
Australian product that was designed for the

toughest jobs on the planet. There are Mine

Boss machines now working as far away as
locations such as Mongolia, in copper mines
in Chile, in Indonesian gold mines, as well as

/RUHQ] DQG ZRXQG XS GHVLJQI
machines and getting them made by one

of Europe’s leading manufacturers. The

Northern Italian company make them to our
VSHFL4F VSHFL4FDWLRQV

The result was the Aussie Admiral super
heavy duty 3,000 psi steam cleaner. With

She capacity to produce 19 Ipm and 3,000

psi at 130°C steam, the machine proved
invaluable for maintaining mining and
construction plant.

7KH FRPELQDWLRQ RI KLJK SUF
KLJK 5RZ ZLWK VWHDP PHDQW K
VDYLQJV LQ FOHDQLQJ HYHU\\
conveyor gear drives to tractor engine

LQ 31* DQG DURXQG WKH VRXWXQ&SDWUDRQVPLVVLRQ UHSDLUV V
‘H XQGHUVWDQG ZKDW LW LVVHWRHEDYWHWRWKDW D SVL KS LHVHO . .
PDLQWDLQ DQG VHUYLFH D drivevjRe3<Qrel cleBrEHvould deliver better e Y\Ieed for Steam Aussie Admiral Advantag
shovel or conveyors that may stretch results cleaning mine plant. We wondered From there the company experimented with Contrary to most manufacturers of electric
KXQGUHGV RI NLORPHWUHV wWKd@hats w&ep'Q Rigking them when imported plastic cover type European steam steam cleaners, Australian Pump decided
EH DOORZHG WR KDYH  XweV st&tdds YO0 idaBrse, our competitors cleaners in the 3,000 psi 120 degrees steam to go with a range that would have only
EUHDNGRZQV VDLG $XVVLHURRAXPRSOVMRZHG EXW ZH ZH Wategbly.VIihos& hi&cbine¥ Hid the job but, four pole heavy duty 1400rpm motors. That

Operations Manager Hamish Lorenz. we understood that high pressure can

be a great substitute for high volumes of

<RX FDQ W PDLQWDLQ ELJ JHhnater. AlL iMheR Kriiv that every drop of

EHLQJ FOHDQ HQRXJK WR VH MWa2Kip Wedioud Rihdtd use even a litre

on. That means using both high pressure unnecessarily is not very clever” said Lorenz.
ZDWHU RU VWHDP RU ERWK KH VDLG

The company moved on to genuine Mine

JAN2022 AMR

were susceptible to failures not the least
because of premature coil failure, breakages
of plastic covers and electrical failures based
on operators always using the machines at
maximum temperature.

FRQFHSW RI ELJ SROH PRWRL
motor protection meant long trouble-free

motor operation matched with the heavy

duty slow speed triplex pumps.

7KH SXPSV DOO IHDWXUH D EUDV)

:H OHDUQW VRPH YDOXD E O HpeedHany Ralidv ceramib pi§tons for long



3./RZ IXHO VHQVRU DQG ZDU Qdtapdar®10hkethes supplied with most high

4. /RZ ZDWHU FXW RXW DQG Z
control to prevent damage to the

pump.

.%HVW RI DOO WKH PDFKLQ HtédndarcH Bteel and stainless steel hose

standard document.

24woHlHwei/cdry vacs
Apart from the range of 240v heavy duty
vacs with capacities up to 200 litres, the
IXOO U Dbdnpahy Ras aiS® Wigduced a 10 litre 24
volt vac you have setup inside the cab of a

pressure steam cleaners. The Aussie range

DIMQQBRJIGRLBKWQW ZLWK D VWDQGDUG
10 metre double wire braid Aussie blue pro
steam rated hose.

7KH &RPSDQ\ ReHUV

-QWHOOLJHQW $XWR 6ZLWFKRHONR VERHWFRQ WDNH XS W Rdumpiddl, greidér & lexicdvatir.

WKH PDFKLQH R-

IURP UXQQLQJ

starts up.

To help the operator get the job done fast,
an integrated high pressure detergent
injection system was included. That enables
the operator to spray the machine with
detergent before rinsing with steam.

“Vv' a  the

[ SR ATALY

\

ric ¢ dewaige NG~
=V "'HIHU. "™\ WKH
JQLAFDQWO\T DVWHuU VDLG

5

The 1o wue diesel Tuei wank enabies « 1u hour

shift to be accomplished without having to

refuel the machine. While the machine is

YROW KW]

the boiler is through a diesel system with a

top quality diesel fuel injection pump.
trouble free life. Those ceramic pistons,
as opposed to ceramic coated pistons, are
capable of providing long uninterrupted
wear sometimes for decades.

:KDW UHDOO\ VLJQL4HV RXU
area of business is the development of
WKH 4UVW SVL $XVVLH
That combination of pump and motor is the Aussie Admiral 4000, the machine has
the foundation of the performance and the all the same features of the standard unit
XQLWY IHDWXUH D 5H[LEOH F RwtB Cam@anality \Of Zotripaperiskitem the
motor and pump to provide a smoother and chassis upward. The pump is heavy duty
cooler drive.

4,000 psi.
The machines were built with a heavy-duty
steel chassis with four wheels for stability.
A front mounted bumper is built into the
chassis and the cover, instead of being a
polypropylene mix, is high quality stainless
steel.

The Company claims that extra 1,000 psi,
delivered at 130°C steam saves time, and
more importantly, saves water. Australian
Pump know that every drop of water on
a mine site is valuable and to waste it on
unnecessarily long and tedious pressure
These features make the machine foolproof: cleaning jobs is a mistake.
Timed Total Stop (automatic shutdown, ex

number of seconds after the gun is closed). “Using the 4,000 psi machine at around

r& VDYHV GLHVHO IXHO ZDW tperBt@sG NRISh&auri WbRdo through the
6RPH PSQRVWHYXDYH 572 FHUWL4FDW LG HURWWEKGIO\WHWBIBHY KXJH 5HHW

1.6DIHW\ WKHUPRVWDW WR SURMPHFWVWKE /RUHQ]
SXPS LQ WKH HYHQW RI RY HsthKddrDiséd. QnJour 4,000 psi machine

.—JQLWLRQ %RLOHU GHOD\ HQVXUHV ORZ
IXPH HPLVVLRQV ZKHQ WKH ERL®HW QR EUDLQHU

WKH SRZHU WhraxWvis 33D \dégreEs\en W& big Admiral

New 4,000 pSl Steameaés on dust Aussie Pumps recommend

WULSOH[ SXPS FDSDEOH RI GHOLYHULQJ

P LQXW H Yra3duieHhabeQdR/iQg the operator a facility
XVH VR LW DXWRPDWLFD O O ‘toLwalkV xrou@dH the Reb without having

The whole idea is that the operator can clean
out their cab on the change of shift. This
has already been trialled and is particularly
successful in the Hunter Valley coal mines
V D L Gand Rvlll th@ Houb? WeKeasy to get Union
accessories that include a hot turbo, endorsement based on its obvious health

designed to take up to 90°C can multiply the advantages for the operators.

PDFKLQHVY H*HFWLYH FOHDQLQJ SUHVVXUH E\ XS

to a third. Thus a 4,000 psi machine like the 7KH YDFV DUH LQH[SHQVLYH DC
$XVVLH $GPLUDO FDQ G H urysthbdand KAidsdits Hde\@I®¥an range and

RI D SVL PDFKLQH $JDLQDWVHI@QWAWBQWDLMWK $XVVLH OLF
cutting times when used on the right jobs. 40WHUV VDLG /RUHQ]

%ODVWLQJ PXG RU FOD\ R WKH VS FNHWV_DQG
tracks of a dozer, excavator or similar tractor ﬁ O%TI e Ste am C | eaners
MdripmernD i@ abidezd RihHhe turbo” said The company has it's big engine powered
steam cleaners operating in a range of

LérenH Q |

mines around the country. They're also
working in New Guinea and New Zealand.
Called the Aussie Hydrotek range, these
PDFKLQHVY DUH QRZ DYDLODEQ
FRQ4IJXUDWLRQ WKH +\GUR +XVK
XS WR SVL VWHDP IURP PREL
completely independent of power.

to move the pressure cleaner during the
washdown.

All Aussie machines operate with a variable
temperature rating from ambient liquid
temperature all the way through to the

range.

For clearing the build-up of grease and
Being able to operate a Hydrotek machine
@ HIbGlahdeV Wsed inlc@njuntkdn\vith hot RQ VLWH VRPHWLPHV LQ
water at around 70 through to 80 degrees breakdown has occurred is a huge gift to the
$IGRP LMD O Y&EHOOAHEBFWLYH 2 W KiddustR . STheLdarpenyl pReRebes Ghiet using
5DW VXUIDFH FOHDQHUV W H GHowErR&rfoFmah&eQradshinB @ @&e 3,000
even grit blast kits that can be used for SVL OLWUH UDQJH VLPSO\ ZLOC
VWULSSLQJ SDLQW RU EODVW hualxy Brspdedi dilesatXHatu€ingau litre
on machines. 4,000 psi steamer will achieve! Yes, those
OSP DW machines are also available from Aussie
8VLQJ WKH ULJKW DFFHVVRIOLGAgs A LavKdowhktHrequire operator
right machine can play a huge part FHUWL4FDWLRQ
ZLWK EXLOGLQJ H]JFLHQF\ DQG PDNLQJ
maintenance easier and, more pleasant “A 3,000 psi machine on a trailer might

WKH

IRU WKH WHFKQLFLDQV LQYRODREBGNVODULNHRUHQEDUJIDLQ EXW
. consider the time taken to carry out the
Keeping Operators S&/n Lv GRXEOH WKDW RI D EL

Australian Pump have worked hard to XQLW RSHUDWRUV UHDOLVH WE
develop machines that Class A units that PLVWDNH VDLG /RUHQ]

GR QRW UHTXLUH RSHUDWRU FHUWL4FDWLRQ 7KDW V

D KXJH EHQH4W IRU WKH S UAd3sN Hydrotek GnildbiGeHN the huge Ok

Tedi Gold Mine in Tabubil in New Guinea

money but also means that two operators dump trucks clean and serviceable.

DQG DUH UHSODFLQJ ORZHUaré&shbdtreRuirdda® yod would for say a B

2.$ PLFUR OHDN GHWHFWLRQ ZLWK VL PDFKLQHV ZLWK
ZDUQLQJ OLJKW VR WKH RSHWHWRMUH PRGHO KH VDLG

NQRZV LI WKHUH LV D OHDN LQ .WKH_KRVHV
FRQQHFWLRQV RU JXQ DQG wkhgﬁul?lne%ure
stop the machine. Cleaning a big plant frequently means
the need for longer length hoses than the

. F
ACCessorie®

\E g ds Vhaclkinediikthe 20 or 30,000 psi range. For further information on the Aussie

evolution as a major supplier of hot water
information on A and B machines to the mining industry contact

@FDWILBQ PDFKLQHV FR QW DAESVliSXPUMpUNDI GBS Q

Pumps for a free, easy to read handout that Z2Z2Z DXVVLHSXPSV FRP DX

GHOLYHUV D EULHI VXPPDWLRQ RI WKH RaMRLDO

ore
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The choice of lters g

crucial part in the e i
e ective operation of

MANN-RHsTédRablished itself-as one of tr
brands for machinery by supplying produ
even the most demanding of manufacturer

ilter technology is put to the test every nance costs and machine downtime as well » Hydraulic Filters: In an environment of Q\LQ 4OWUDWLRQ WHFKQRORJ\
Fiay at mine sites and construction sites. DV LQFUHDVHG RSHUDWLRQDO HAighdp€aihg pressure MANN-FILTER
protects the hydraulic system against $PRQJ WKH VROXWLRQV DUH 40
Reliability is paramount in these harsh en - ¢« 2LO 4OWHUV HQVXUH WKH H e HR\atessaty WeéaR BoMdsion and VLPXODWLRQ WHFKQRORJLHV Ol
YLURQPHQWY DQG WKH FKRLFH dRtostadniidantd v tig@iDcirciit, abrasion. tration and intake systems for various mo -
FUXFLDO SDUW LQ WKH H]FLHQWeduQy flittibhRrnAéaYimts Rr&l bility and industrial applications, membrane
eration of machines. moving parts for a long engine life. ¢« 3UH/LQHp 3UH40WHU 6\V W H Rehn@dddisYforGrunicipal and industrial

KLIJKO\ HIFLHQW 40WUDW L R ®atéer @Q&wallldSvzasténatet treatment.
0$11 +800(/ D OHDGLQJ 40WUDW)DEHD HGWHWY UHOLDEO\ VHSDRMWHHWH DY URYWDWHU SUHVHQW LQ

and the trusted development partnerto en - water and other particles that cause the fuel according to ISO 4020, thus $LU DQG PROHFXODU 40WUDWLR
gine and vehicle manufacturers worldwide, wear and corrosion for a perfect PHHWLQJ WKH VSHFL4AFDWLREXNVO®/LRY OHDWUQWLRQ LQGXV\
GHOLYHUV SHUIHFW VRO XW-LR Q VprbRettioR &f Bdfsitiyedingciad U D manufacturers of fuel injection systems. DQG FOHDQURRPVY DUH R*HUHG
tion systems. components. power generation, microelectronics or oper -
The extreme strain placed on the vehicles ating rooms.

Its strong global premium brand MANN-FIL - e $LU 4OWHUV DQG DLU FOHD @éhbsvan ihttddsed need for maintenance
7(5 R*HUV D FRPSUHKHQVLYH UDMWURIP UOWHREXVW DQG 40W@G WRHKHUMHUXODU 40WHU UH S Thbse HiRldd@ Vetdtionary and mobile air
in OEM quality for the independent after - LQWDNH HJFLHQWO\ DQG UHOLDEO\ ZLWK D SXUL4HUV IRU LQGRRU VHPL RS
market for every construction and mining very high level of dirt separation. High MANN-FILTER has established itself as one  outdoor areas for a variety of applications
machine. dust holding capacities ensure long and of the go-to brands for machinery by sup - LQFOXGLQJ 40WHULQJ YLUXVHYV

HIFLHQW PDFKLQH UXQQLQ Jpwingpidducts to meet even the most de - EDFWHULD RU 4QH GXVW DQG C
MANN-FILTER manding of manufacturer requirements. from ambient air. AMR
Using MANN-FILTER in 100% OE quality « &DELQ DLU 4OWHUV ReHU DOPRVW
means excellent engine protection, opti - protection against undesired particles About MANN+HUMMEL
mised service intervals, reduced mainte - and hazardous fumes. MANN+HUMMEL is a leading global compa -

MANN

FILTER

Only the best for your
construction machine!

Be rest assured of your equipment's long and healthy life by using only MANN-

FILTER. Over 70 years of experience, we deliver innovation & filters with same
quality what you get from OEM. Performance of our filters shall exceed your
expectations and that is our promise. No matter where you go on this planet,

you will find MANN-FILTER adjacent to you with wide range of products for all

construction equipments.

E E MANN-FILTER - Perfect parts. Perfect service.
[

?;. =) ¢ (02) 9621 4700
1 = marketing.mhau@mann-hummel.com

E i www.mann-filter.com
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Focused and Delivering Sus
Solutions to Mine Tailings M

nnovative Filtration Solutions is
I revolutionising the way mining operators

manage waste with their new screw press
dewatering method; a creative way to
separate solids and liquids.

with our technology and equipment.

-QQRYDWLYH JLOWUDWLRQ
have always been a company
focused onthe environment,
40 WIHWK/ DN DL DQIQAF VRW LGR/R X Q W
of our work dedicated to
municipal waste water.

7KH LQYHQWLYH SURFHVV
from process water and consolidates the
solids into easily handled bulk material.
Already proven to be a successful initiative in /ILYLQJ LQ RQH RI WKH
coal mining and other operations, the screw world’s most arid countries,

SUHVVY LV (XURSHDQ EXLOW wB QrécogviSeH Rhet Friiting \

designed to enhance the sustainability sector must include items such as

of waste materials — known as tailings -- safety, water recovery, sustainability
created when the target mineral is extracted and solids handling.”

from ore.

To address waste issues, Innovative
Filtration Solutions has dedicated
themselves to providing environmentally
ZDV KLJK H]JFLHQF\ DQG ORZriebdy Rr8dddisD dyLi@ndent, processes,
and maintenance costs, making it the manufacturing and designs, as well as
perfect solution for operators looking to continually developing their industrial
improve the viability of their mine site. knowledge base.

Innovative Filtration Solutions Technical
Director Lukas Wimmler said the method

7KHUH LV ZRUOG ZLGH UHFR JBated in R\V@stBrh AustRalial. el business is
and uncontrollable risks of mine tailing a group of in-house technical experts that
liquid containment failure,” Mr Wimmler provide consulting services, a variety of
said. dewatering equipment, after sales services

and ongoing maintenance work.

(QYLURQPHQWDO FRQWDPLQDWLRQ LV D NH\
threat to the viability of the mining industry Mr  Wimmler said the screw press
and existing technology is just not meeting method was an old technology that had
performance demands. been repurposed for mining and tailing

/ILTXLG PLQH WDLOLQJ PDQDJHPHQW LV SRVVLEOH

6ROXWLRQV

DSSOLFDWLRQV ZKHQ WUDGLWDRO®DWHERYRORIIRY RKRDYH EH
thickening technologies fell short or were tailings.
too restricted.

7KH\ KDYHQ W DOZD\V IDLOHG EX
unable to live up to expectations, especially

RQ 4QH PDWHULDOV DQG VZHOO

After  investigating how they could
transform existing technology to manage
waste better, the business found that some
EDVLF PRGL4FDWLRQV FRXOGSIWENHVRPHHZXFFHVVIXO WHYV
press suitable for tailings, a relatively new screw press technology, we also found it
breakthrough for the mining sector. FRXOG KDQGOH ERWK XOWUD 4C¢
material, most of which could be processed
He said screw press was the answer to to a stackable solids cake for disposal or co-
FRPPRQ EXW OHVV HeHFWLHddposaW WUDWHJILHYV
for managing tailings like tailings dams,
which use a lot of land, have questionable
sustainability credentials and struggle to
reuse water.

7KLY WHFKQRORJ\ KDV QRZ EHH
several sites and is ready to go now.”

For more information, visit https://www.ifs-
7DLOLQJV DUH WUDGLWLRQ D €obsultisldédin.&auUK DOOHQJILQJ
to work with,” Mr Wimmler said. AMR

Innovative Filtration Solutions
Consultants & Equipment Suppliers

Innovative Filtration Solutions Pty Ltd (IFS) is a

cEAXx All bx™eq Lhoap-aAn A cEAA™MUe, %
provide comprehensive knowledge of all aspects
EE AMe© A-e % b™x U ,&-EAF Z,Pp™e« EA E
Tailings Filtration with the Screw Press:
o™ 1 FEU A™ A ae™U-,%b Ae o% b
DE “%a™U A™e-, YPEe©O ,p Ya™U «%E
DE «UA, A=+ LE, b
=E6 6™ ,U Yikp UxAz
=E6 MA™MUo( ,Ae %E® «,UZEA £EEaxU-
=EQ +,°™ AE-pbageeéeU™
+-00 ,0,-%,Z-%-e&l
cCO™ JeU™§ VU™MPP -p A ™M(J-ba-An §,ba

®0,2 ©,p Z™ ™ A UTMk.,_x"xl/z—'TM- e E A;A—lA!
&,~%-Ab xxl-e @-EAPF 6O@™U™ U™Mag
RO ™MAAo e ™MeOAE“XEG-™p ©,0™ b-n/

+61 (0) 8 6555 1807
info@ifs-consultants.com.au
www.ifs-consultants.com.au
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Perfectly Clean Qill

Triple R Filtratiors Awestediding provider of Triple R Filters and
Tan-Delta oil condition sensors in the Australian market.

(QJLQH RLO 4OWUDWLRQ

Increased demands to extend oil change-

out intervals on engines has resulted in

7KH WRWDO 5RZ UDWH RI WKH OXENQBOBWLRQUWXFOHY DUH HbENpHa4OWHUHG RXW

LV GLUHFWHG WKURXJK WKLV 4 Odthelil\Wis @il éhEureDnmsiminnK H
%\ SDVV 4O0WHUV DUH D @ODNGHEL W L RFOVIVRHW K H

HQJLQH

the use of synthetic oils being used on IXOO 5RZ 4O0WHU $ 5RZ RI RL
modern engines. These synthetic oils have
resulted in oil change-out intervals being
VLIQL4AFDQWO\ LQFUHDVHG
costs associated with oil changes. Extended

oil change-out intervals have also impacted

4OWUDWLRQ FDSDELOLW\

FDSWXUH VPDOO SDUWLFOHYV
40WHU FDQQRW

WKH 40WHU XVHG RQ WKH HQJLQH &KDQJH RXW RI
WKH 40WHU HOHPHQW LV LQ PRowW FDVHV DVVRFLDWHG

ZLWK D FKDQJH RXW RI
element has therefore had to be adapted to
meet this requirement.

Filter elements have also had to adapt to
other aspects of modern engines.

e Improving fuel economy

¢ Improving power

* Reducing emissions

Clean oil improves fuel economy and power
output by reducing friction and wear on
moving parts of the engine. Increased wear
causes oil to enter the combustion chamber,
burns with the fuel and is exhausted into
atmosphere as particles and hydrocarbons.

W KH BRdoDanD Q@Gigad K Hendir@ WilHae formed

as a by-product of incomplete combustion.
When the air and fuel mixture fails to ignite
completely, there is leftover particles. These

Triple R Filtration Australia is proud to
represent Tan-Delta oil condition sensors
in the Australian market. We are the leading

O LV GLUHFWHG IURP

WKH PDLQ RLO VXSSO\ LQWR W KLVQAW WHi UUG RV M@K B QFEIH4 O W U privitldR @ Takvbela se@swvHritb Australian
) L O Whiktia i® ¢o@pressed &t Fhaximu@ by
WKBDME\ 40MGHURL QY V SHF L4 F D Oreans®fihé but€) Wiap, Whieh traps all

market. The Tan-Delta sensor
the condition of the oil as

an easy to understand

value. Installation

7KH 4O0WHU HOHPHQW KDV D YfHthe GeanéddHs YROXPH
Rl FHOOXORVH 40WHU PHGLDtroelReQWeeL@idG ZLWKLQ
This volume or area of media ensures the outputs from

WKDW WKH HOHPHQW LV HeHMh® cahsbr &M HBHPRYLQJ
contamination as well as ensuring extended integrated with ease.

lifetime of the element A selection of

outputs

Z Kin&llpariitiédin 1€ 0Il0 5RZ

SDUWLFOHV 4QG ZD\V LQWR WRKVQREYLEDMHQ WRHO7ULS O H HEAPDEMHASOR OXWLRQ

DQG LV UH5HFWHG DV VRRW

the engine combusts completely, so most
engines will produce soot.

Extended oil change-out intervals increase
the risk of high soot build ups in the engine
RLO
have limited ability to remove this soot

DV SDUWLFOHYVY DUH WRR VPDOO
%\ SDVV 40WHU KR ZHdosidds &® YstppheK kvith

UHPRYH
ability to remove this soot and sludges in oil.

)XOO 5RZ 40WHUV L QVihgeO fiohh GsinfleQ elein@rit LI@libings to

)XOO 5RZ DQG E\ SDVV 40WH U il change out intervals

Filters usually installed and supplied with Oil change-out intervals are almost always
WKH HQJLQH DUH UHIHUUHG Wdktdded |byO @e5 RfyireO Wianlfacturer.

These intervals are based on distance or
operational hours of the engine. There is
an increasing trend to further extend these

intervals.

A varie of housings
makes the Triple R
Iter solusiaitable

. . Testing of oil samples has shown that this
for any size gpglne

can happen after the recommended interval
has elapsed.

7ULSOH 5 E\ SDVV 40WHUYV

7ULSOH 5 4OWHU HOHPHQWYV Kdsiohts ch@iLdhXrige ladtB. W X U H V

which make the element suitable for by-

SDVV 40WHUV XVHG RQ HQJLQH

element on market displays these unique
features.

1. (QJLQH RLO HQWHUV WKH 40WHU PHGLD LQ D

radial direction. This ensures that oil
is directed into the thick 114mm of
depth media.

suibablie Yor iy Eize ibekH WKDW . .
fiy Slae &g Is packaged into a
6HOHFWLRQ RI WKH W\SH RI mabNe kit format.oJ Lv
carried out quite simply by the sump size of
the engine. Housings are typically available
in aluminium, steel and stainless steel and

Features

» Unique sensor technology measuring

remaining useful life of oil

« Analyses the electro-chemical
IRU WKH 40WHU WR properties of oil with unrivalled
integrated accuracy

YDOYHV QHHGHG IRU IXQFWLRQLTi§ ardurdtiK alowsi betsdD i also
D E\ SDVV 4O0WHU 4WWHG RQW R m&siie ¢tt@ddoqiadiinatikri ik the
makes installation hassle free with no other engine oil such as fuel dilution, wear
control valves to be installed. metals and water in oil.

« Easy to understand output values
2LO FRQGLWLRQ VHQVRUV 4W WHTheRésor @soLoQtputs the rate of
Our expertise extends into providing solu - change of the oil. This is a very useful
tions for on-line oil condition sensor solu - value as it indicates the rate of oil
tions. These sensors are installed on-board degradation

multiple element housings.

engine and provide feedback to the user on ¢ Plug and play solutions for logging and
condition of the oil. Use of continuous real retrieving data
time on-line oil condition sensors reduces « Data communicated to a Cloud based

risks associated with infrequent oil sampling platform if required
and gives the user transparent information
on oil condition to make more informed de -  The sensor is also packaged into a mobile
kit format. This allows the sensor to be
used to measure condition of the oil on
multiple com -
partments with -
out the need
of permanently
installing one.

AMR

1R RWKHU 40WHU

22$ VW VWDJH Rl 4OWUDWLRQ HQVXUHV WKDW

larger particles are trapped in the least
FRPSUHVVHG 40WHU PHGLD
element lifetime is extended.

3.-Q WKH QG VWDJH WKH 40WHU PHGLD ZKLFK

is now more compressed, ensures that

%\ GRLQJ WKLV

r‘Plug and playfeolotygisg and retrieving data.

OIL FILTRATION

OHDVXUH DQG WUHDW H
PD[LPLVH OLIHWLPH

LO
7KH VWDJIHV Rlinth&eldhehD WL R Q

ensures that the oil remains free of water, varnish,
sludges and patrticles.
$SSOLFDWLRQV LQFOXGH
» Hydraulic systems » Diesel and Gas
driven engines
* OHWDO ZRUNLQJ ®XLGV

« +HDW WUDQVIHU ®XLGV

 Lubrication oil systems for
4 Compressors

aGearboxes

JAN2022 AMR



SUPERFLEX
STEEL SLINGS

Combining the reliability of steel
HUK \S[YH AL _PIPSP["
for all lifting applications

6XSHUAH[] 60LQJV
Size range 10mm - 96mm

Capacity 1t - 168t

J)JODW :RYHQ 60LQJV
Size range 50mm - 250mm

Capacity 1t - 48t

Australia’s leading
manufacturer of high
guality cable and lifting
slings such as our

veryown :\WLYAL |
cable and Steel Flat
woven slings. Featuring
aluminium or steel
ferrules. Slim tapered

A[[PUNZ LHZPS"

under loads.

ANDROMEDA

INDUSTRIES PTY LTD

Ph. 02 6760 3773
Australian owned and operated compan

www.andromedaindustries.com.au
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58 Cables & Cabling

INDUSTRY FOCUS

nergy Cable and Znergy Mining Oil
2 & Gas is a division of Aryam Australia
Group, an Australian owned business

that is a manufacturer of Australian
designed and engineered products.

We manufacture global electrical
components, electrical cables, as well as
solar and renewable energy components.

We invest in cutting edge technology and
are experts in crafting low and high voltage
cables, as well as specialist products for
PLQLQJ 4UH ORZ VPRNH
shipping, and instrumentation.

We also cater for oil and petrochemicals,
gas, solar, undersea submersibles, and
industrial cables.

‘LWK D YDVW UDQJH RI

$U\DP $XVWUDOLD *URXS K
Brisbane and has presence in all continents.
7KLV LQFOXGHV VDOHV R
Singapore, India, China, Vietnam, and Fiji.

Our manufacturing range under
Cable Division

.9 oLQLQJ 7\SH
Tunnel Boring Machine (TBM),
(TUV), Submersible, Fire rated and other
specialised cables.

Our solar range is particularly popular
] ldU RoreK @n@ Rnbk Qbusinesses look for
environmentally friendly alternatives.

Solar cables are expected to play a large
role in addressing the world’s energy issues,
while being an inexpensive, reliable and
clean solution for businesses, particularly as

S U R @rodkdiiovi cd3t deRlinkl. U

Znergy
include LV, MV, HV, EHV

Solar

DV dxtrentely Gargh) Wweathiezonditions and are
perfect to protect equipment that needs to
] F Ho¢ safeQuar8@&difromltke elements.

We design these cables to function at a
normal maximum conductor temperature
of 90°c for 20,000 hours and a maximum
D Q @onductor temperature of 120°c for 20,000
hours.

Under typical usage conditions, these cables
can last roughly three decades and are
specially designed for solar power systems
and other applications like as free hanging,

highly specialised Coiled Tubing (Carbon
Steel, CRS and Titanium Alloy), with highly
advanced methodology enabling several
kilometres of uncut lengths manufacturing
with laser welding, Capillary Tube (Hydraulic
Control Line, Chemical Injection Line),
Encapsulated Cable (PDC/TEC, Flat Pack)
with TEC Steel pipe armour.

We also supply highly specialised and
enginecered 7DNH 8S DQG 3D\ 2« 8C
with Drop-in Drum independent hydraulic

systems that can be mounted on trailer or

on ground.

PRYDEOH DQG 4[HG LQVWDOODWLRQ

They can also be buried under ground
in constructional covered systems, used
indoors and in in workplaces with risk of
explosion, such as hazardous industry or
agriculture.

7KHVH FDQ EH FXVWRP GHVLJQHG
application and needs of the customer and

is designed and engineered in Australia with

local understanding and expertise.

The Znergy team can be contacted via

Znergy cables have HV capabilities of up to
.9 DQG FDQ EH
and space agency projects.

IRXQG LQ QXROPDUFSEDHEWWUH VDIH H]FMea@Wile, bLF Ranlddctdrip@Grange under
and ideal for long-term outdoor use, even in

Znergy Mining Oil & Gas Division

email: sales@znergycable.com
or by phone: 1300 347 922
includes AMR

°
(Carbon Steel, CRA, Titanium Alloy)
I

Coiled tubing is a jointless tubing formed by welding several sections
of flexible tubing with a length of more than 100 meters through butt
welding or inclined welding.

The length of coiled tubing is generally up to several hundred meters
to several kilometers. It can be wound on a reel and used for specific

well completion and logging. For applications in acidic environments,
Znergy has developed high-chromium corrosion-resistant alloy coiled
tubing and titanium alloy coiled tubing.

downhole operations such as workover, drilling, perforation, stimulation,

(Hydraulic Control Line, Chemical Injection Line)

Znergy provides austenitic stainless steel, duplex stainless steel, nickel-
based alloy, Monel alloy welded pipe and seamless pipe. Other alloys and
sizes can be manufactured according to different requirements.

+ Austenitic stainless steel has strong anti-rust and corrosion resistance, as well as
excellent forming and welding characteristics.

« Duplex stainless steel has better resistance to uniform corrosion, stress corrosion,
pitting corrosion, and crevice corrosion than austenitic stainless steel, and its
corrosion fatigue and wear resistance properties are also very good.

+ Nickel-based alloys and Monel alloys have high corrosion resistance and high-
temperature strength, and can be used in high-temperature, high-pressure and
high-corrosion environments.

LN ]
(PDCI/TEC, Flat Pack)
|

Encapsulated cable is special equipment used to deal with the harsh
environment in the development and production process of oil and
gas reservoirs.

Itis a product that uses metal materials such as stainless steel and
nickel-based alloy steel to protect cables and other components
from downhole pressure and corrosion environmental factors

and uses polymer encapsulated materials to provide additional
mechanical protection. It mainly includes PDCfTEC (Permanent
Downhole CablefTubing Encapsulated Cable) and Flat Pack.

) neragy

mining oil & gas

1300 347 922
. sales@znergycable.com
. www.znergycable.com | www.znergy.com.au
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bstec Calibrations have shortened
their lead and turnaround times for

clients following a successful revamp

Rl WKHLU ODERUDWRU\ ZRUN5RZ
&DOLEUDWLRQ LV LPSRUW D Qlightrint Sp@ed \atHterL tiviesKpeis&cund, as

suite of innovations to improve and expand
WKHLU VHUYLFH R«HULQJ

(VWDEOLVKHG LQ
team have thrived as an in-demand technical

VHUYLFHV FRPSDQ\ R« HULQJ

maintenance support for measuring and
testing equipment.

The Australian owned and operated
business is experienced in the mineral
resources sector and has capacity to service
oil and gas operations, the construction
sector and defence industries, as well as
accommodating manufacturing, aviation,
medical, research, education and food and
beverage needs.

Abstec Calibrations Operations Manager
Daniel Wiering said accurate calibrations
were vital to the smooth running of many

critical industries, allowing operators to
ensure high processing standards and trade
compliance.

DV SDUW RI D

ensure accurate measurements are taken,”
Mr Wiering said.

WKH 6RXWK $XVWUDOLDQ
FDOLEUDWHG

-PSURSHUO\
EdDse meddDamerk €rold @HEh may have
an impact on the quality and safety of your
measurements, products and services.

$FFXUDWH PHDVXUHPHQWYV D UélickKH IRXQGDWLRQ

of quality and safety of most products and
services we use and rely on every day.”

Abstec provides calibration in accordance
with internationally recognised standards
and is accredited by the National Association
of Testing Authorities — NATA.

Among the company’s most popular
products is the equipment in the Crystal
range — featuring some of the global

industry’s most preferred digital gauges and is that you can save money and time on

calibrators. logistics by using one service provider,” Mr
Wiering said.
Crystal recorders can collect readings with
$EVWHF &DOLEUDWLRQV LV

well as store up to one million data points. working on improvements to our scope
of accreditation and calibration and
2IWHQ GRLQJ WKH ZRUN RI| WK éasturdthBntapdbityH YLFHV
¢oMxres, Fhe @wilredpBQucts are known
to include a wide range of capabilities,
replacing your data logger, chart recorder,
multiple test gauges, and in some cases

even a basic deadweight tester with a single

ORVW UHFHQWO\ ZH KDYH LP
ODERUDWRU\ ZRUN5RZ WR UHG
turnaround times for our clients.

$GGLWLRQDOO\ 1%$7% $FFUHGL\
iS necessary to meet quality system
Meanwhile, Mr Wiering said the business requirements, and to ensure that your

DOVR R*HUV GLPHQVLRQDO c#i@adidnWidlideD as héeb Budited for
mass, pressure, and torque calibrations, technical competence.”
as well as being capable of calibrating
analytical or industrial precision scales and
equipment onsite.

$EVWHF FDOLEUDWLRQV KDYH

DFFUHGLWHG VLQFH

7KH YDOXH RI D KROLVWLF VHUYLFHRRWRJYBPISDRUPDWLRQ
a laboratory with a broad scope of visit abstec.com.au
accreditation such as Abstec Calibrations AMR

e ié S<%o%o Z’“
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CONTACT US TODAY
VDOHV#ZDELOOERDUGY FRP DX

&Mine Suppliers Online CALL 08 6314 0338 chrissy@australianminingreview.com.au  www.minesuppliersonline.com.au

AMR JAN2022



.C. Whalan is a family-owned business
‘ N that began over 80 years ago.
:H VXSSO\ SLSHV YDOYHV
and composite products to the mining and

infrastructure industries

Family is important to us and is a core value
of our business.

The way we engage with our customers is

Our people are our most important asset at
A.C Whalan.

QW WERrQ Jbring KdRetielN a wealth of
knowledge and experience in all pipes,

with

A.C. Whalan & Co Pty Ltd and commenced
trading in 1939.

The business traded as a stock and station
agent with business involvement primarily
in agricultural activities, such as the supply
of rural produce, fencing and feed.

The nature of the business lead to the
supply and delivery of grain and dry feed
to both the local farming community and
mining industry.

At the time, pit ponies were used to haul the
hand dug coal in dolly cars to the surface of
the underground mines in the area.

This is where A.C. Whalan & Co Pty Ltd
commenced its association with the mining
industry.

Our involvement grew steadily, supporting
the resurgence of the resources industry in
1970s and 1980s.

The company’s original site was located at
Lidsdale and ideally situated to service the
"HVWHUQ FRDO4HOGV

During this period, mining and industrial
supplies became the core business of the

YDOYH DQG 4WWLQJV DSSOLFdnaRyQ ¥s mManufadiutes BpproBched

customer focused approach to all inquiries.

A.C Whalan & Co to be their distributors and
representative.

2XU WHDP ZLOO DOZD\V 4QG VROXWLRQV DQG

ensure we supply full packages on time and
on budget.

D VWURQJ UH5HFWLRQ RI WKH FRPSDQ\ V FXOWXUH

and values.

Arnold Clement Whalan established

3LSHV YDOYHV DQG
became the major focus and identity of A.C
Whalan. Customers were established across
New South Wales and Queensland in the

mining, industrial and civil infrastructure
markets.

A.C. Whalan’s product range is sourced
through multiple supply channels.

Local inhouse manufacturing and local
distributor agreements with Australian
companies along with importing of product
from multiple countries not only provides our
customers with all their PVF requirements, it
provides our customers access to multiple
brands, competitive prices, and a vast stock
holding of products.

We have a large stock holding of products
at our regionally based branches allowing
us to work with our customers to ensure we

have the stock available that they require.

A.C. Whalan are passionate about putting
RXU FXVWRPHU 4UVW DQG DO
YDOYHV DQG 4WWLQJV

7KLV LV ZK\ ZH HQVXUH
products” are provided to our customers
IURP WKH 4UVW WLPH WKH\ HQJD

4W 1

Helping customers has been embedded into
the company’s behaviour and culture since
the very beginning.

A.C. Whalan have become a trusted leader
in the mining and infrastructure industry for
WKH VXSSO\ RI SLSHV YDOYHV

4'W W L gnd YompBst¢ produBt.R Q

For more information, visit https://acwhalan.
com.au/ AMR
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POLYLINE |

Tough Plastics

olyline Industries is a company specialising in 7KH\ 4UVvW JDLQHG WUDFWLRQ LQ WKH XQGHUJURXQG PLQLQJ
PHigh-Density Polyethylene (HDPE) fabrication with sector by introducing a number of unique products

products ranging from air ventilation ducts to into the industry including poly-ducting, plastic
SXPS 5RDWYVY DQG EDUJHYV GHWRQDWRU ER[HV VXEPHUVLEOH SRO\ SXPS 5RDWYV DQG DQ

underground poly pipe welding system to name a few.
According to Polyline, ventilation products fabricated

from High-Density Polyethylene are superior to their Polylines product range includes items that are now
VWHHO DQG 4EHUJODVV FRXQWHU S Dsthvdard ligsue iD the MEsE prabudiive underground
reasons: mines.
* Inert - Will Not Corrode Polyline only needs a drive plan with ventilation duct
* Flexible run and diameter to select or custom fabricate duct
* Inbuilt noise absorption sections for your needs for that job, removing the need
» Durable & impact resistant to plan product selection yourself.
* Lightweight
* No maintenance With tough plastics proving to be a superior alternative
 Low air friction WR VWHHO DOXPLQLXP DQG 4EUHJODVV 3RO\OLQH LV IXOO\
equipped and committed to delivering you solutions
Since 1999, Polyline Industries has built a reputation that work! avmRr
as a well-known and trusted industry leader in plastics
fabrication.

AMR JAN2022



7UDQV

RXQGHG LQ
Fproudly Australian
manufacturer dedicated to supporting

spiral  tubing
the occupational health and safety of the
industrial and mining sectors.

With team of specialists across their
Queensland and New South Wales locations,
the business combats dust and fumes with
their expertly crafted tubing and piping

products.

Sales Manager Daniel Cronshaw said their
solutions were manufactured in Australia,

made from Australian steel and specially
designed to enhance workplace safety.

He said their product mix and services were
also uniquely shaped by Australian mining
QHHGY DQG D

FRPPLWPHQWD@®&® #HMWALHQW

IHRANS VENTOPRODUCTS:

SPIRAL WELDED PIPE

The spiral welded tubing and piping is
welded instead of lock formed at the seams,
providing improved strength, and making it

virtually leak-proof. Ideal for high pressure,

the product comes in a large range of
imperial sizes and a variety of thicknesses,
grades and mild steel or stainless steel.

DUCT FITTING AND ACCESSORIES

7KH 4WWLQJV DQG DFFHVVRULHYVY FRPH LQ D YDULHW\
of sizes and materials, each boasting an array

of applications. This includes dust and fume

extraction and other uses such as column

formers, pier liners, air conditioning, tunnel

and mine ventilation, void and span tubing

and much more. Trans Vent accessories

LQFOXGH URXQG EHQGV RYDO

UHOLDEOH DQG D*RUGDEOH ZREEWNQGY MRLQHUV HQG FDSV 5DQJHV PRXQWLQJ

EUDFNHWV WUDQVIRUPDWLRQV UHGXFHUV ReVHWYV

‘H SULGH RXUVHOYHV RQ VKRTU%hdPD fexed) Faixid) dampers, register

WLPHV DQG DOZD\V WU\
turnaround,” Mr Cronshaw said.

JRU FHUWDLQ SURGXFWYV ZH TEa@Gs\WRntKgaIGaGized sl dulvért tubing

stock holding.

JRU RSHUDWRUV LQ
we engage our sister
Manufacturing — which supply mobile mills
for onsite pipe forming.

KHWKHU WKH SURMHFW LV SBIRALPHERSVPDOO RU

challenging, we are able to help.”

UHPRIVYHDLOBEOWURXQEB YDULHW)\ RI \FeRtdduxhd Bovkher&ars highly @esistant to
company CMP

DQGWRANHURDYV DXUGFNQVXODWHG GXFWLQJ

PIPING SOLUTIONS perfect for concrete foundation forming,
while void forming tubes are ideal bridge
is suitable for drainage and under-the-road spans and concrete decking. Similarly

LUULIJDWLRQ DSSOLFDWLRQV DBsRWGEDE-QRHW G RQREOHQ DTGH O\ P D GikeRitractidhiaidventildtDriaygplications.

ventilation, dust, and fume extraction and

WKH SURGXFW LV VWURQJ D Q@ates egn_tie @t toFrBoRite@ lngths and
with the option of getting precast concrete do not struggle under the weight pressures.
GUDLQ WULPPLQJV IRU 4QLVKLQJ HQGYV

SPIRAL DUCTING

Round spiral ducting is a great alternative to
JLIJIKWZHLJKW DQG FRVW H]FL Hquafe dbitt$iddd Qde@dfteh\forDAC Hucting, AMR

DFURVV D UDQJH RI
PP LQVXODWLRQ

VLIHV

For more information,

more. Similarly, oval ducting is ideal for
space saving in air conditioning, dust and

Trans Vent is a dedicated spiral tubing and
ducting manufacturer, providing strong and
reliable products since 1975.

The Trans Vent team can o er:

000000

JAN2022 AMR
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Hoses, Reels &MNo

INDUSTRY FOCUS

EAL EZY HIGH-PERFORMANCE

HOSE AND CABLE REELS REELS’ HOSES&NOZZLES

* AIR « WATER * OIL  DIESEL e CHEMICALS
AUSTRALIAN MADE HEAVY-DUTY | CUSTOMISABLE

Expert solutions that make fluid handling safer, easier, and more efficient.
RETRA is a WA-based manufacturer and distributor of products that are fit-for-purpose across industry workplaces.

Our hoses, nozzles & reels come in configurations to suit various needs and can be custornised to your unigue requirements.

Standard Applications:
Fire & Emergency Wash Down Agriculture Service & Lube Trucks

Mining & Civil Dust Suppression Diesel & Chemical Transfer ~ High Pressure \Washing

& RETRA

FLUID HANDLING SYSTEMS

1300 242 504

sales@retragroup.com.au

Our team is available to offer our

specialist advice and personal service. retragroup.com.au

AMR JAN2022




ell-established company MOXI 2XU VWURQJ DQG GHGLFD 0the6 serwicesDnth aRproven track record that feel like more than just a box-ticking
W have become sought-after professionals are experienced across a included preparation and maintenance of exercise,” Mr Zacha said.

within the domestic mineral wide range of industries and understand FOLHQW V H[ HTXLSPHQW UHJLVWHU PDLQWHQDQFH
resources sector for their auditing, fully what clients need to get a job done of ex equipment and ex enclosures, 7KH R*HULQJ LV GLYHUVH ZLWK
LQVSHFWLRQ FODVVL4A4FDWLRMUHDPDRQAGE GWU L D G X\ELEIROW installation and maintenance of lighting and are in tune with a company’s strategic
capabilities, underscored by vyears of systems and installation of small design plans and goals, job roles, potential career
industry experience. $W 02;- ZH ZLOO KHOS \RX UHRAS HBWWRDBWARGILAFDWLRQV paths and everyday practicalities, like

about safety.” schedule, location and availability.
With locations in Australia, New Zealand Also in demand were the company’s core
and Asia, the company a globally-recognised Based in Perth, MOXI have been working crew electrical support, competency assured 7KH WUDLQLQJ VROXWLRQV D
training course and professional services to reduce workplace hazards with their WHFKQLFLDQV 4UH DQG JDV Fbukedirob @l aadHmerhaidhR tyaining
SURYLGHU R<HULQJ FRQWHP 3dRahddd\an8 ddripréhlersivé® services; a installations and customised services. providers and adapted to suit the standards
education for the mining, oil and gas, utilities VXLWH RI SURIHVVLRQDO R*HULQJVY GHVLJQHG WR and regulations unique to a client.
and infrastructure sectors. keep operations safe and productive. Meanwhile, Mr Zacha said MOXI's risk
reduction and competency-based programs :H DUH FRQVWDQWO\ GHYHO
MOXI Managing Director Sam Zacha said the $PRQJ 02;- V FRPSUHKHQVLY Hh&l-btehL&big Zeawcard for the mineral strategies to better service hazardous
business was founded to reduce workplace consultation and inspection surrounding resources sector, as regulations lean heavily working environments, and we are routinely
hazards, demonstrate competency and Electrical Equipment in Hazardous Areas. on operators to provide foolproof working examining and changing the way we deliver
ReHU WUDLQLQJ PDQDJHPHQW VROXWLRQV IRU environments. training, so we can meet the needs of a
both large and small clients. The business can accommodate a full range wider variety of people.”
of electrical needs across a system, including He said there was hunger in the market

He said MOXI specialised in making sure an installation, maintenance and inspections. for training solutions that helped people JRU PRUH LQIRUPDWLRQ
RSHUDWLRQ ZDV UXQQLQJ DW RSWLPDO H]JFLHQWO\ understand safety risks and solutions, YLVLW KWWSV 72ZZ PR[L FRP
and developing ways to plug shortfalls. It performs electrical equipment design rather than just walking operators through AMR

UHYLHZV FODVVL4A4FDWLRQ R luskdDgddripl@mereabukbl DV
‘H FRQGXFW DXGLWV LQVSH FateLHe@Qing meididhadhvd ahl Bepair, gen -
WLRQV DQG R*HU GHVLJQ VXSBRMWRWXRORUHGHFRULFDO FRWWDNAHWVYRUHDWXHOWUDMQLQJ LV XS WR GDWH
your requirements,” Mr Zacha said. dossier building support and maintenance. DQG SUDFWLFDO HQDEOLQJ XV WR Re*HU FRXUVHV

What makes an EEHA Dossier?

EEHA Dossier

&ODVVLEeFDWLRQ 5HSRUV}(/|aI\r/]IZ'gnetfnneanr][C§|an

ODQXIDFWXUHUV&HUWLEeFDWHY R &ODVVLEeFDWLRQ

Documentation &RPSOLDQFH Drawings
(TXLSPHQW Cable
Schedules Schedules P & ID Drawings

, QWULQVLFDOO\ 6 [Elddtrical
Calculations Drawings

Documentary Records

Initial Detail +LVWRULFDO ,QVSHFWLRQ
,QVSHFWLRQ ,75Wecord ITRs

Call or emaill us to discuss your hazardous areas

.. . . RTO #: 51160
+61 (0)8 9479 3841 | enquiries@moxi.com.au | www.moxi.com.au Electrical Contractor #: EC11916

JAN2022 AMR



etman Corporation recently
Gappointed Drillman as their exclusive
authorised dealer and service
provider throughout Australia, PNG, and NZ.

This dealership includes the full range of
Getman underground support equipment;

from shotcrete machines, concrete transit
mixers, elevated platform  machines,
explosive chargers, personnel carriers, pallet
handlers, crane machines, lube machines,
and cable stringers.

Getman is a preferred global supplier of

PRELOH PLQLQJ HTXLSPHQW

years of experience in customer-focused
solutions for the underground mining
industry.

From  production  support, explosive
chargers, ground support and material
transportation, their products are purpose
built for the mining industry.

Drillman is a leading manufacturer and
service provider to the geotechnical, and oll
and gas sectors within Australia.

Last year, Drillman signed an agreement
with Sandvik Mining and Rock Technology
to acquire its Mineral Exploration Business.

This acquisition is the next step for the
Drillman business, enabling a global

Drillman

Underground Minin§

Authorised Dealer throughout APAC for Getman

ZLWK RYHU

INDUSTRY FOC

IRRWSULQW DQG GLYHUVL4F D dekifhQreReartih iéveldpmeD énpigering

portfolio to complement the Mineral
Exploration sector and aligning their future
strategic growth.

Drillman now has the capability and footprint
to provide exploration drilling equipment
and consumables for both underground
and surface operations globally.

Drillman support services includes inhouse

and manufacturing and rig rebuilds.

In conjunction with Orica, Drillman recently
completed the installation of a charge unit
on Getman Explosive Charger for Glencore’s
Mount Isa Mines underground operations.

Drillman in conjunction with Orica recently completed the installation of a «

elevated work platform.

This helps the Getman unit to provide a
delivery system, capable of loading a range
of densities, and provide full control during
charging.

Drillman’s collaboration with Getman helps

7KH 2ULFD &KDUJHU LV WKH 4tdVasivey Reng-tb-¢én@ \SBDICDO fdIG our

on a Getman unit, ensuring fast relocation
and rapid set up incorporating the Getman

clients in the underground mining sector
DFURVV WKH $VLD amBFL4F UHJLR

Brisbane

3/333 Queensport Road
North Murarrie QLD 4172

Caboolture

38 Piper Street
Caboolture QLD 4510

Perth

19 Craft Street
Canning Vale WA 6155

DIILL

Kalgoorlie

2 Brooks Way
Kalgoorlie WA 6430

www.drillmanglobal.com

sales@drillmanglobal.com

AMR JAN2022



68 Cranes & Lifting

INDUSTRY FOCUS

& ALLIED SALES

*HULQJ D UDQJH RI SUR & @rieWndticZdols Brid equipment. $LU $OOLHG 6DOHV 3DFL4F LV WKULOOHG WR SUHVHQW
Ocombine precision and innovation, $GGLWLYH ODQXIDFWXULQ#®D " 3ULQWLQJ

$LU $O0OLHG 6DOHV 3 DrEdturés of dUY TokKuAtRain hoists include a their customers which will further enhance
has been a leading supplier of pneumatic built-in load limiter as standard, high quality solutions to meet precise requirements.
products for operators in the mining, vane motor and planetary gear with long- Recent investmentina 6L[ 6LJPD &HUWL4HG
construction and resources industries for life grease, durable high strength housings, Industrial grade resin printer allows the
over four decades. failsafe automatic disc brake, choice of capability of producing parts with the look

cord or pendant control, emergency stop and feel of injection moulded items, without

6LQFH $LU $OOLHG 6D O kpendaBD Ednttdf), mddahanical end stop the challenges of MOQ's.
imported and distributed industrial air system, precise variable speed control and
tools, chain hoists and winches for above explosion proof. The resins used have fully documented
and underground mining applications, all VSHFL4AFDWLRQV LQFOXGLQJ 4UH UHWDUGDQW ORZ
of which meet regulatory requirements, While Toku winches boast a quick engage static, high temperature and UV stability

LQFOXGLQJ $7(; DQG RWKHU F &luicWy lightvzight ah@admpact, dual brake results.
system as standard (failsafe automatic

We are an accredited Australian Trusted brake and manual band brake) and durable This enables engineers to design the
Trader (with Australian Border Force), as well cast iron housings. ultimate in high performance precision
DV EHLQJ FHUWL4HG WR -62 4XDOLW\ products to exceed design outcomes.
ensuring our customers are working with a With chain hoists and winches ranging from
reputable and reliable company. NJ WR WRQQHV DQG D FRIsoSavaildbld @ \aL3DH aser Scanner - the
range of accessories and spare parts, we latest and greatest.
$LU $OO0OLHG 6DOHV 3DFL4Fhavke ¥ la@el iBvem@ywWoHdwtRavailable
R*HULQJ XQLTXH SURGXFWYV fordtowip dis@attth.Q L W H It allows for faster, more detailed scanning
advantages in quality, performance, in harder to reach areas.
durability, reliability and safety for the $LU $O0OLHG 6DOHV 3DFL4F Re*HU DQ LQ KRXVH
operator and environment in which they are repair & workshop facility allowing service The scanner can be used in reverse
used. and repairs to all brands of pneumatic engineering, inspection, design and product
tools, chain hoists and winches with quick development.
We are the sole authorised importer for turnaround times.
Toku air tools, construction equipment, $LU $O0OLHG 6DOHV 3DFL4F OLVWHQ WR RXU
chain hoists and winches. ‘H R*HU XQSDUDOOHOHG W H Fé&uQdnteBsCQredivementsVabdQueth closely
and after-sales support for both our with them to provide purpose designed
Made in Japan, Toku's models have been imported products as well as other brands. DQG HQJLQHHUHG VROXWLRQV IRU WKHLU VSHFLA4F
VSHFL4FDOO\ GHVLIJQHG WR EH XVHG LQ KD]DUGRXV applications.
environments and have proven durability Managing Director Marcus Ghikas said it . :
LQ LQGXVWULDO Re+VKRUH Dnas&xheXxupytoisudh Righq@lity products Our unique trademark is a combination of S,OOOkg Air Chain
mining industries. and services which allowed customers to industry-wide knowledge, continual product .
enhance their production schedules, whilst development and most importantly, a true HO@MH:%OOOPE)
Known for their exceptional quality control reducing operational costs and improving passion for what we do! AMR
and testing, Toku is a leading manufacturer safety within their processes.

[ Click any product on this page for more information
250kg Air Chain Hoist
E-S(GcR250DPE)

1" Ind Straight In(pMid2&ESTh

2,000kg Lift Cap Air Winc

Industrial Chippi(gA3I&Nhmer (TAW2000)
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Any lift, anywhere, any time.
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GLOBAL
has the right

DIRECTION

lobal Directional Drilling has kept
ahead of contemporary mining needs
with their trenchless drilling service;

an innovative method that slashes project
costs and environmental impact.

Established in 2000, the leading Southeast
Coast company specialises in  pipeline
installations, pipe bursting and pipe
UDPPLQJ

health of the environment and surrounding
communities.

VSHFL4F HTXLSPHQW L QF O X Ghe® dnvikvrmhErfalimpabtQ G

machinery.

It has a dedicated cable hauling and project
management division, enabling an expert
team to carry out a project from conception
WR FRPSOHWLRQ ZLWK D
safety and environmental impact reduction.

Global Directional Driling Manager Troy
Tsakissiris said minimizing harm to land
and ecosystems had become a foundational
value throughout the Australian mineral
resources sector and his business had been
specially shaped to accommodate that.

5SHGXFLQJ
increasingly important, particularly to
mining operators in ecologically diverse
areas,” Mr Tsakissiris said.

7KHVH RSHUDWRUV
manage their projects and the long term

the business has become a pillar within
the energy, civil, agricultural, and mining
industries with capacity to service projects

ZKLOH R*HULQJ D IXOIOUMRIWWRQOOPGQHOOLQJ KH OtrdughottUAlSTElidd QWY UHGXFH

Just last year, it joined Global Drilling and

-W DOORZV XQGHUJURXQG BxpNralichPGroupy Bn dsteblished drilling

installed without the need for  open
excavation.

project costs, reduce safety concerns and
yes, lessen environmental impact.”

While Global Directional Drilling has an
extensive mining client portfolio, the
business has provided underground service
installations for a wide range of projects
across multiple industries.

HQYLURQPHQWDOrhe te&és bav®V workied/ with commercial

organisations, state and local governments
and a variety of utility providers, including
supporting gas, electricity, water, sewage
and telecommunication developments.

IHHO D UHVSRQVLELOLW\ WR

With more than two decades of experience,

VHUYLFHV SURYLGHU DFURVYV

Middle East, Africa, and North America.

IRFXKLRQPHWKRQFFDQ VLJQL4F DD Véakissifsxsaid l@dd@iy a member of

the Group would only strengthen Global
Directional Drilling’s ability to innovate,
bring to market fresh drilling solutions and
keep ahead of the global curve.

He said the company was constantly
adapting to industry needs and improving
their work processes to ensure they can
accommodate modern requirements, while
remaining on the hunt for the newest drilling
methods and technologies to ensure they

optimised to ensure maximised availability
and minimal downtime,” Mr Tsakissiris said.

$W *OREDO 'LUHFWLRQDO 'ULO
new and innovative solutions to cater

IRU FOLHQWY WKDW KDYH XQLT
projects, using our 21 years’ experience.

$VLD 3DFL4F (XURSH

$QG VRPHWLPHV LI QHHG EH ZlI
for inspiration.

$W WKH PRPHQW ZH VHH LQQR’
directional drilling is used.

1RW MXVW IRU GL]FXOW SLSHO
but also for dewatering, Geotech investiga -
tions and gas drainage.

‘H KDYH WZR GHFDGHV RI HI[S
directional drilling, and we have completed
a wide range of projects with a focus on
safety and excellent completion rate.”

VWD\ 4UVW FKRLFH DPRQJ RSHUDWRUYV ZLWKLQ WKH

sector.
2XU IRFXV RQ VDIHW\
fundamental to how we deliver our services,

For more information, contact

DQG S U RTeoX Brglolalddi@bigpsnd.com

or 0402 123 858

DQG RXU 5HHW RI HTXLSPHQW DUH FRQWLAAXDOO\

AMR JAN2022
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Game
Changing
Precision




hen plant and machinery need
to be re-designed, repaired or
replaced, manual measurement

methods can't be relied on. Enter Scan Hub
and their specialists in 3D laser scanning.

The Scan Hub team has more than 40 years’
combined experience in managing diverse
and complex technical projects across
Australia, with the skills and capability to

HeHFWLYHO\ PDQDJH PXOWL VLWH SURMHFw ’ RU

local and national clients.

Scan Hub chief executive Terry Robinson
said the team can capture environments

DQG REMHFWYV H]JFLHQWO\ DQG DFFXUDWHO\ ZLWK

the latest scanning equipment and software
technologies.

"We capture reality in 3D and we're helping
to transform the world into a digital
landscape,” Mr Robinson said.

The scope of applications for 3D laser
scanning and CAD modelling is many and
growing.

The built environment and objects can
be scanned with millions of 3D points in
minutes and stored as a 3D point cloud with
millimetre measurement accuracy.

Traditional survey methods pick up tens
to hundreds of measurements, we pick up
millions of points that are millimetre and
spatially accurate.

6LWH VXUYH\ EDVHG RQ R O CGROBIRKRIRIO.

measurements is full of risk.

Human error can lead to measurements
being forgotten or missed and the drafting
team may make assumptions based on
the incorrect measurements, which lead to
expensive mistakes down the line.

%\ HQJDJLQJ DQ H[SHUW
operator like Scan Hub, you're using
technology  that basically  captures

EDFN WR WKH R]JFH VR WKDW

3D, measured in 3D and drafted in 3D,” Mr
PDQXDO

Nothing falls through the cracks because if
there’s any important areas in a particular
structure, we make sure we get those
highlighted to us by the client.

The data collected with 3D scanning also

Lbwsdain@g i our Ylam, Hbjests,. Site, pipes,
plant or machinery with highly accurate 3D
laser scanning,” Mr Robinson said.

Our Australia-wide team have the right
tools and know-how to scan, 3D model and
produce 2D fabrication documents from 3D
point clouds.

“We'll help

DOORZV PLQLQJ RSHUDWLRQV WR VLJIJQL4FDQWO\

Oredutetosts PRI+ gnd reduce the risk

ORUH LQIRUPDWLRQ

Rl VRPHWKLQJ QRW 4WWLQJ RU FODVKILEDO 9G3X40L Q J

construction or installation.

HYHU\WKLQJ ZLWKLQ WKH GH4QHG DUHD WKDW
6FDQ +XE ZLOO VDYH \RX WLPH DQG PRQ@HR

the client wants captured; and it's brought

terry@scanhub.com.au
Z2Z2Z VFDQKXE FRP DX

you avoid cost

verticality etc

3D laser scanning not only picks up every
GHWDLO WKH VFDQQHU FDQ V
captures high resolution 360-degree

panoramic 3D overlay images which

VLIQL4FDQWO\ LPSURYHV UHPH
and modelling work.

The panoramic photographs are overlaid
with the point cloud so the viewer or CAD
operator can quickly switch between the
two.

The resulting 3D point clouds, high
resolution images and 3D model forms
the baseline for not only the immediate
work to be performed but future works not
anticipated in the present.

The laser survey baseline is also important

for before and after analysis to assess the
work done.

3D LASER SCANNING
AND MEASUREMENT

From a single rivet to an entire plant, Scan Hub has the
equipment and expertise to capture 3D environments and
objects in mm precision and real-life colours and textures.

» 3D Laser scanning for all structures — marine, mining,
engineering, heritage, buildings — anything
» High accuracy laser equipment with mm precision

» Experienced and skilled operators

 Laser hand scanning of smaller objects for reverse

engineering

» Processing of scan point clouds to mesh or CAD format

» Scan to CAD — end to end process from laser scanning to
3D CAD models and 2D fabrication documentation

» Deformation Analysis and Measurement
» Experts in 3D modelling from point cloud data

* New design clash analysis

 Skilled team experienced in a wide range of CAD tools

« Highly skilled operations and competitively priced

» Our laser scanning services will reduce your risk, costs
and errors in site measurement surveys

» 20 years’ experience in managing complex projects

Australia wide

 Strong focus on accurate project scoping, quoting and

on-time delivery

o Will fly-in-fly-out Australia wide

1300 903 240 | terry@scanhub.com.au | www.scanhub.com.au
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Up High at Hi-Tec

thanks to a fast 3D data acquisition For the purpose of reverse engineering, non-
M ETRO LOGY I N M I N I N G gnﬂ EM% JNMSTR I ES Highly repeatable data destructive testing for mechanical wear and
Heavy industries and mining usually VSHFL4FV DQDO\VLV » 3D scanning possible even in tight damage assessments, or simply dimensional
PHDQ GL]FXOW FRQGLWLRQV - Ingpéctidr #rd duality EoBtrol of heavy spaces inspection, Hi-Tech Metrology have the
equipment. Within this realm, it's the vehicle and industrial equipment * Monitoring of wear levels and skills, experience, expertise and equipment
measurement equipment that needs to « Reverse engineering for production prediction of mechanical failures WR KHOS \RX DVFHUWDLQ TXLFN

ets for your projects. This

come to the part, and not the opposite. tooling, rolling equipment, heavy é @t
machinery, etc. ABOUT H I TECH M ETR Js&b e and resources required to

This is where the portability of Creaform 3D « Assessing as-built / assembled Hi-Tech Metrology was founded in 1992 perform the subsequent analysis tasks and
measurement technologies really stands out conditions WR VXSSRUW DQG SURPRW Hfreguiked taleKdireeti@e@ctions in order to
DV D PDMRU EHQH4W :KHWKHU E Q rdinate improve your business performance.
adaptation or for monitoring the wear level, d?jll\?fﬁdﬁ ARFIS WEAR mANm‘mﬁAﬁt (sttralla P ’ P
Hi-Tech Metrology’s skilled personnel along Monitoring wear levels for production and New Zealand.
with Creaform’s technologies can quickly equipment takes place during planned Our business units have been developed
resolve the issues faced by companies shutdowns, and thus must be carried out Today our extensive range of metrology to help and support clients with all of
working in these sectors. HIFLHQWO\ 7KH &UHDIRUP ' B&nd DsvaXring ReHupivent combined with their measurement needs; whether it is a

i i e ui c a complete array of support services and capital equipment purchase, support of
3D SCANNING AND RE VRS E BN EGRING RIFiv WKURXIKRXW. X VWU D GOmirgBasmeabiEd siovih of contract
Engineering time for developing mechanical very quickly, without having to move the to tailor complete solutions incorporating measurement services. All these business
SURGXFWYVY FDQ EH VLJQLA4F bdpiphent. RIGW thiB LteehBology makes hardware, software and engineering for units form part of a unique Australian
through using accurate, representative it possible to collect a very large volume virtually any measurement or reverse business, one that strives to provide the
digital models. Experts from the Hi-Tech of measurements, which can be used engineering task. best possible products and service to our
Metrology’s Applications Team can create LQ GL*HUHQW SURMHFWV VXE isting and future customers.
such quality models. development, operations or preventative ﬁd\)\/ WE{ %.J:J/&IN H ELP Ydtjt

maintenance. Hi-Tech Metrology’s services include on-site hitechmetrology.com.au

« 3D scanning: acquiring data on very DQG RALQH PHWURORJ\ LQVSHFWLRQ 18B0L28309H V
large, complex systems (laser / mid- ¢ Mill inspection & analysis meaning our personnel and portable LQIR#ZKLWHFKPHWURORJ\ FRP
range 3D scanners) ¢ Mill liner design and optimization metrology equipment can run for hours AMR
« Design intent, as-is state, or congestion ¢ Shortened production shutdowns independent from a ground power source.
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Fear N

mining operations, with about 60,000

5\ LQ 5\ RXW
requiring housing, feeding and caring for
while on-site, usually in remote areas.

I abour is one of the major challenges for

Large amounts of people inadvertently
create enormous amounts of waste, which
LV FRVWO\ 4QDQFLDOO\

alongside being a health and safety concern.

Food waste, usually one of the biggest
portions of a FIFO village's waste, is a

VLIQL4AFDQW FRQWULEXWRU RI
PRUH WKDQ DLUOLQH WUD]F

HPLVVLRQV JOREDOO\
and steel production combined.

This is compounded by the added logistical
challenges of transporting waste over long

)-)2 ZRUNHUV LQ $XVWUDOLD

DQG HGYLURIQPHOWDGDY

WasteMestics

JUHHQKRXVH JDV

requiring only a three-phase power supply
and an air vent.

YRU HYHU\

GLVWDQFHV IRU GLVSRVDO R ethk WasteMaster system, it outputs around

The WasteMaster Solution
Green Eco Technologies provides a unique
solution by helping mine sites recycle food

waste on-site with its innovative WasteMas -

ter solution. The technology is Australian

designed, Australian manufactured and pat -

ented in 41 countries.

This recycling technology diverts food and

NJ RI FRPSRVW OLNH
residual material, that can be used for power
generation through anaerobic digestion,
land rehabilitation and other purposes
depending on the feed stock.

The system is also monitored remotely 24/7
by Green Eco Technologiesto ensure trouble-
free operation. In the event of an unplanned
interruption to normal operation, or even

RUJDQLF ZDVWH IURP ODQG4Cd neddddary ls&uiciry, B Xdnkce engineer

smaller quantity of pathogen-free and
virtually odour-free, nutrient-rich residual
material.

FIFO accommodation centres in Australia
and South America are taking advantage

RI :-DVWHODVWHU V EHQH4WYV

CQ,, footprint.

The system is easily installed on-site,

will travel to site to manage maintenance
requirements.

+RZ -W :RUNV

WasteMaster's management software takes
complete control of the process.

LQ UHGXFLQJ WKHLU

The operator pushes the full bin of food
waste into the bin lifter and presses the
load button, leaving the WasteMaster to

WasteMastaces
greenhouse gas ge

by diverting food wa
land Il and recycling

do its work, even unloading the residue
automatically when processing is complete.

NJ RI IRRG ZDV Wlhe Odbn@sticG ahd) WeRote monitoring

functions make food waste conversion a ‘set

KLJK and forgey lopdratierh praviding a window

on real-time processing, with integrated
data capture also supporting accurate
environmental reporting.

This innovative process does not require
the addition of bacteria, other additives
or water, so no special skills are required
to operate the system and no plumbing is
needed.

Instead, the cell walls of the food waste are
blasted with charged oxygen molecules,
which are taken form the ambient air to
accelerate decomposition. The moisture in
the waste is evaporated and vented into the
air as humid, odour-free vapour.

At the end of the process, the weight of the
organic waste is reduced by up to 80%.

8QLWHG 1DWLRQV 6XVWDLQDEOI
Development Goals

According to the Food and Agriculture
Organisation (FAO) of the United Nations,

one third of all food produced globally

for human consumption, 1.3bt, is wasted

annually, causing an estimated 14% of the

world’s greenhouse gas emissions.

The methane gas emissions generated by

URWWLQJ IRRG ZDVWH LQ

more damaging than CO , as a greenhouse
gas.

ODQC

Working in support of the UN's 17
Sustainable Development Goals, Green Eco
Technologies strives to conserve precious
and diminishing resources and to preserve

the planet for future generations.

7R 4QG RXW KRZ \RX FDQ UHGXF
and also achieve your sustainability goals

contact Green Eco Technologies now (details

in the advertisement below). amr
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AMR JAN2022



Compressed
Alr Potorr
Australian Mining

PMV ComKiashan Perman
Variable Frequency energy

ining is Australia’s biggest and most
I\/I valuable industry with a wealth
of mineral assets extracted every

day for both export and a growing local
manufacturing market.

Open cut and vast underground mines with
kilometres of tunnels are located in remote
regions in extremely harsh environmental
and industry invoked conditions.

Due to the inherent challenges and dangers
of working deep underground where dusty
and wet conditions exist, compressed air
has proven to be the safest and most energy

SMELTING: Mined ore is heated and
melted to extract precious metals. Smelting
plants are usually located near mining
operations with compressed air used for
instrumentation, agitation, cooling and
other air power operated processes.

AIR AGITATION: Ample oxygen supply is
essential to promote the reaction between

gold, silver, and cyanide. Because regulated
control of aeration during agitation is

essential to maximise the separation

and extraction process, variable speed
controlled air compressors are ideal for the

purpose.

HIFLHQW VRXUFH RI SRZHU DYDLODEOH

Using compressed air as opposed to diesel
or electric alternatives provides mining
operators with a safe, clean, reliable and

INSTRUMENTATION: Clean, dry air supply
is essential for the operation of critical
mining instrumentation.

FRVW H]JFLHQW SRZHU VRXUFHREFINING: Once separated from the slag,

With mining operations requiring

FRPSUHVVHG DLU LQ VRPH
and re-locatable compressors are employed
in a wide range of mining applications
including the following:

DRILLING: Used for exploration drilling to
extract core samples from prospective mine
sites to powering the stope face drills that
prepare for explosives operations or break
down and crush the rock face for extraction.

BLASTING: Compressed air
RHU VDIHU PHGLXPV
operations. High velocity compressed air
can be utilised in mining operations to safely
VHW Re H[SORVLYHV

systems

JAN2022 AMR

extracted metals are heated to 700°C then
blown with compressed air to oxidise and

| R Wepardtproher RIRYSLwhieh may still exist

within the metal.

VENTILATION: Air compressors generate
and deliver the air required for ventilation
and oxgen supply throughout mining
tunnels and refuge bays.

PNEUMATIC MACHINERY AND TOOLS:

Mining operations require the use of a
variety of compressed air driven equipment
including drills, cutting and extraction tools,

IRU XMéhddrQ cah@povsWetcQ Air supply must

be available on demand utilising variable
speed and pressure control to suit the
various applications. With no electrical or
motor components, compressed air driven

equipment
is safer to use and less subject
to wear and tear.

Applications for compressed air in mining
operations is a highly-specialised industry

and tank
mounted compact
models suited to a wide range of mining

applications.
Kaishan has also designed and built large
skid mounted compressors that can be

ZLWK FRPSUHVVRUV GHYVLJQH @GnovedRapgodiddtheHn@eBi@ &s required.

installed to meet exacting requirements
that recognise and cater to the safety and

Kaishan Compressors for mining

HIFLHQF\ SDUDPHWHUYV RI HD Fdpplx&isre Ldrd WIiltRQ withstand the

These include all aspects of the complete
compressed air supply and delivery system
from compressor to end application.

As electrically or diesel powered, portable
air compressors can be a safety hazard
in underground situations, surface sited
compressors are more commonly used.

On demand air supply control is vital
through both the compressor and receiver
pressure vessels.

Most mining operations utilise a variety of
air compressors from portable models to
larger capacity surface sited rotary screw
models with variable speed controls to

harshest conditions with the latest world
FODVV HQHUJ\ HIFLHQW WHFKQF
guality engineering and rugged housings.

SUPPORT: Any downtime in the mining
industry can be a very costly occurrence
and that is why Kaishan Compressors
support all their products with a nation-

wide mobile technician workforce on 24/7

call. Our mobile service vehicles carry a
comprehensive stock of spare parts and our

technicians are trained and experienced in

rectifying any compressed air problem with

any type or brand of equipment.

CUSTOM SERVICE PROGRAMS:Kaishan
Compressors work with our customers
to develop service programs that cater to

UHJXODWH WKH 5RZ DQG SUHWKKHIIHIRYVPHBELEHLQHIHGY HQVXUL

supplied for any given application.

Kaishan Compressors have supplied and
installed air compressors and systems for
Australian mining operations for over 40
years.

The company has developed specialised,

monitoring and peak operation of their
compressed air systems.

SYSTEM ASSESSMENTS AND UPGRADES:

We can survey current compressed

air installations to detect air leaks and
PDOIXQFWLRQV WKDW FDQ VH
WKH FRVWYV DQG H]JFLHQFLHV R

PRELOH DQG 4[HG FRPSUHYV VoRdsadionk. @R @xu@dt @ can then repair

2-Stage and PMV (Permanent Magnet)

variable speed rotary crew compressors

KAISHAN 2-Stage Rotary Bueegy Compressors.
e iciency for the highest demands in the mining industry.

easy re-location around t

and/or upgrade system components as
UHTXLUHG WR UHVWRUH PaRHLPXP
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hen it comes to safety workwear
W and safety clothing for the mining
and resource industry there are

VXEWOH GL*HUHQFHV WKDW
range unique to the Australian market.

Workhorse Workwear provides quality safe -
ty workwear that is uniquely suited to Aus -
tralian conditions.

Launched in 2014, Workhorse Workwear
has become a staple workwear brand for
large mining and industrial operations look -

you are working up to ten hours a day, a

the sun.

XQLIRUP WKDW FDQ 4W DQG PRYH ZLWK \RX FDQ
PDNH DOO GL*HUHQFH IRU FR PAtRi¢AW SDURted H]FLHQ

BONH RQH EUDQG V

Combatting Heat And Sun

The Australian environment presents a
range of challenges for safety workwear in -
cluding ensuring that workers are protected
from the suns UV rays while providing ade

TXDWH YHQWLODWLRQ WR PL

heat stress and heat stroke.

LQJ WR SURYLGH SURWHFWLY HhP (Y@Gkiibrde taBde Bas thcdrQarated di - -

form solutions to their teams. Now in 2021,
Workhorse has been focussed on bringing
more customer-driven innovation to the
market, resulting in improved comfort and
safety across its extensive workwear range.

Innovation Designed To Support Austra -
lian Conditions

Workhorse aims to deliver real value to
large mining and industrial businesses who
need safety workwear to protect employees
from Australia’s harsh conditions while at
the same time ensuring that the employees
embrace the use of the workwear.

Part of this has been the development of
a stretch element in the new range. By in -

rect feedback from customers showing that
Australian mining and resources workers
show a strong desire for cotton-based fab -
rics in safety workwear.

Australians love wearing 100% cotton and
the Australian high-visibility standard has

Understanding supplier commitments and
performance across multiple operation ar
eas such as responsible business practices,
quality and compliance and sustainability,
means the Workhorse brand is can better
support customer expectations and coupled
with in-house technical expertise and site
Widitd, DafvEr o dustorier ldfedtivesR |

As part of its quality assurance practices,
surveillance audits of factories producing its

Workhorse safety workwear are conducted.

Not all workwear is the same.

3RLQW RI
safety clothing and safety workwear.

The revelation that all safety clothing and

QRZ EHHQ PRGL4HG WR DO OR ZvaiRvead Bt Ent sahiz @@ dften discovered

es to use the natural cotton that Australians
want.

There are also a range of other initiatives
WKDW FRPEDW WKH HeHFWYV
heat including UV resistant fabrics, collars
that can be pulled up around the neck and
bents to allow heat to escape from key loca -
tions within the clothing.

FOXGLQJ PRUH VWUHWFK IDEULF WKH JDUPHQWYV 4W

workers bodies and allows more movement
for people on-site doing active jobs. When

JAN2022 AMR

These are all aimed at keeping workers pro -
tected from heat stress and exposure to

when organisations selecting clothing for
workforces based solely on cost compari
sons rather than the conditions faced by the
workforce.

IURP WKH VXQ DQG

By selecting a brand like Workhorse, mining
and resource companies have the assurance
that the product is ethically sourced, meets
some of the industries strictest quality
standards and ultimately that the workwear

It is an assurance that is backed by Black -
woods, Australia’s oldest and largest provid -
er of industrial and safety supplies.

Delivering True Value

7KHUH DUH 4YH NH\ SLOODUV RI

Workwear range that gives customers the
FRQ4GHQFH WKH\
solution that guarantees protection and val -
ue:

FIT FOR PURPOSE:Designed in Australia,
based on feedback from Australian and New
Zealand customers.

INDUSTRIAL STRENGTH: Durable and de -
signed to last in the harshest environments.

GL*HUHQFH LV NH\TestedtQmaeHtiaeASMNASGEthndards.

PEACE OF MIND: Developed and backed by
Australia’s leading industrial supplier.

AFFORDABLE: Real pricing, no middleman,
no fancy advertising.

QUALITY CONSTRUCTION: Manufactured
in SEDEX approved factories alongside Aus -
tralia’s leading workwear brands.

Workhorse Workwear is exclusive to
%ODFNZRRGV :LWK RYHU
sold, Workhorse is one of Australia’'s key

ZLOO ZRUN H*HFWLYHO\ LQ P L Wdrkn2ay bhrgndsWaaki KD]DUGV

that workers are exposed to.

DUH JHWWLQ.

P



Workhorse
WORKWEAR

The worker, the business owner, the safety officer.
We are fierce in our desire to protect workers and get them home safely.

Workhorse Workwear designs and creates industrial strength garments,
working with our customers to deliver quality solutions that are
functional, durable, appealing, and fit for business.

Workhorse takes pride in being your smart choice in workwear.

Workhorse Workwear is exclusive to Blackwoods.
Scan the QR code to view our range catalogue today
or contact our team to discuss how we can work with you.

Blackwootds 137323 J blackwoods.com.au

AMR JAN2022
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Pre-Employmen8Me

INDUSTRY FOCUS

Builld A

W |
and their partner busineg®b t are the experts in providing de
eline Onsite deliver medigaie-employment medical checks,

services to remote sites. are proven to reduce lost time at w

arge workforces at mine sites require avoid any critical health incident. and medical expert services, the list of ‘H ZLOO FRQWLQXH WR H[SHULH
L customised health and wellbeing specialised occupational health services growth in the coming years through both
solutions. 7KHUH LV FOHDU HYLGHQFHWWBWWRBERWQSNMRYWEHYV LV HQ@&daticV Yrowth and acquisition growth
reduced lost time at work with these strategies.”
Choosing the right occupational healthcare assessments. -RE4W KDV DURXQG HPSOR\HHY DFURVV LWV
provider is important when it comes to VLWHV DQG PRUH WKDQ FGLH@QWY -RE4AW FHQWUHY DUH H[S
managing a variety of medical requirements $V ZRUNHUV EHFRPH PRUH DZDUH RI WKHLU DQG UXQQLQJ LQ WKH 4UVW TXD!
on remote sites. health conditions, it gives them a better $QRWKHU H[FLWLQJ PLOHYVVERQpt ofkabgdisitiend Hr€® underway that
quality of life, better management of bringing on board Baseline Onsite as part of will take the company to become one of the
-RE4W FKLHI H[HFXWLYH 9L N comlilithB, e¥eb oV remMokelsites.” WKH ODUJHU -RE4W IDPLO\ 9 laNjest bdcpational healthcare providers in
KHDOWK DQG VDIHW\ RI VWDe DUH HVVHQWLDO Australia.
in optimising company productivity and -RE4W KDV EHHQ SDUWQHULQJYW M WHOEQGNL@BWUYBWHY RXW RI UHPRWH PLQH
reduce lost time to injuries. IRU \HDUV WR FUHDWH D KHIVQWHKVZRQISIRHF®RZ KDYH DERXE4W HQRV WRDEH WKH SURYLG
delivering services on remote sites for our most corporations.
6FUHHQLQJ ZRUNHUV ZLWK SWDHWEQR\RKQW LQ $GHODL Grining Lcliéis, Vihklitiing oAdite/ Wedical
medical assessments before they go on-site FOLHQW EHLQJ D PLQLQJ FRFM&iides, eR&dantcyK Degponse, onsite 'H ZLOO NHHS LQYHVWLQJ LQ RX
means we can identify any medical issues since expanded its footprint to more than training, and safety and security personnel.” systems, and we will always keep our clients
they may have and make the site aware in 40 centres nation-wide, servicing many at the forefront of our future planning,” Vik
order to manage these health conditions industries including transport, logistics, :KDW GRHV WKH IXWXUH KDYH da@d. VWRUH IRU -RE4W"
better,” he said. retail and mining. A lot, according to Vik.
-RE4W FRQWLQXHVY WR GHYHORSES
-Q VRPH LQVWDQFHV DFFHVVFroMR @gr&éerplopntem L Fiedicals and -RE4W KDV H[SHULHQFHG G R %&t@dfe (Adt & lindusthiJl&adikg Knaking our
facilities is hours away so it really helps save drug and alcohol screening to injury \HDU RQ \HDU LQ WKH ODVW IfiXides\W&e adtebsible Dolbir clients, with
OLYHV LI KHDOWK FRQGLWLR Qrdndgéhiént,. G H@cthadiad G prQg@ms, he said. faster turnaround times, all while adhering
measures can be put in place on site to ZRUN 4WQHVV DVVHVVPHQWY DQG WHOHKHDOWK to their compliance requirements.”  amrR

Pre employment
medicals

Health surveillance

Jobfit is proud to be
celebrating 25 years Oneite medical
of partnering with

the mining industry.

Injury management
and prevention

Drug and alcohol

screening
Jobfit is a national occupational health company, w ith wholly owned clinics
operating in metropolitan and regional locations ac ross Australia and New Zealand.
Find out how Jobfit can partner with your business for a healthy workforce. Work fithess '

‘ assessments

1300 61 61 65 °

bm=o0o fo0OC|:10l:-1 J* BFIT

jobfit.com.au Medical expert services
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82 Underground Mining

INDUSTRY FOCUS

PumpEng Global Launch
For Game Changing Toug
Submersible Pumps

based pump design and miarhudaygtrereritihgrip&mngeord books for
atering pump performance. Over the last year, the company has opened new interstate o ices
and connected with a network of keen international distributors.

PumpEng Startup

PumpEng evolved from a venture between
Paul Meneghel and the owners of Galvin
Engineering.

With over 100 years experience in foundry
processing and manufacturing, they set out
to improve the design of mass-produced
submersible  pump  components  for
Australian operating conditions.

As company founder, Paul drew on his
extensive experience with submersible
pumps in mining, stretching back to the
1980s. His initial vision was for pump parts
tough enough for Australian conditions.
3XPS(QJ KDV JURZQ ZHOO
original 2001 intention to improve
pump component design. PumpEng is a
manufacturer with its own patents.

PumpEng pumps are breaking industry
pump performance records. PumpEng is

productivity, safety and the bottom line.
BHUIRUPDQFH GDWD
testimony to the success of this approach.
PumpEng has developed a team of
H[SHULHQFHG VWD-
create a good day at work for customers.
This commitment extends to the design,
manufacture and supply of pumps, right
through to the expedient repair/rebuild

and full aftermarket support of the product

range. This work is all aligned with the

PumpEng Core Values and Behaviours.

PumpEng has also partnered with major
foundries and quality engineering facilities
located within Australia and abroad to

E Facitgecthe3rBlixble sdpply of quality parts
and pumps.

The PumpEng Way

It is not just pump life that has the industry
excited. PumpEng are committed to a
data-driven approach to their operation.

H[SDQGLQJ LWV LQWHUVW D W HdRdtid dndly¥ing ah® @pditiig De facts,

global network of distributors. It has brought
a new standard of quality dewatering
systems to the industry.

The PumpEng team collaborated with Aus -

WUDOLDQ PDLQWHQDQFH DQG PLQLQJ VWD-

become a well-established specialist sub -
mersible pump supplier to several industry
sectors, with underground mining as the
prime focus.

PumpEng Vision

The PumpEng vision is to be the specialist
in ‘tough submersible dewatering pumps’
based on:

Innovative thinking: Solutions are backed
by avigorous R&D program and commitment
to improving product performance and
installation practices.

Availability: Product sales, hire and
aftercare accessible via a branch network.

Reliability: A tried and tested range of
pumps designed to last longer.

Consultation: The PumpEng Way is a step-
by-step process of exploration, inspection
and delivery to ensure the right pump is
used correctly.

Data: Ongoing support is continuously
sought and provided through repair data,
site inspections and quarterly reporting to
create sustainable improvement.

A Good Day At Work

PumpEng’s focus is to create a good day
DW ZRUN IRU VWD-
GD\
GL*HUHQW SHRSOH
surprises because the right pump for the
job is selected, installed and maintained
correctly, the chance of unexpected events
is greatly reduced. Reduced pump failure

DQG FOLHQ
DW ZRUN PHDQV GL*HUHQW
+RZHYHU LI

in easy to follow trends, provides an open

and honest platform for the PumpEng

team to work closely with the industry

to continually improve underground

dewatering.

WR

A pump that doesn’t require replacement

DQG UHSDLU JHQHUDWHV
just reducing maintenance costs. It also
means reducing the number of times an

operator needs to interact with water and

electricity. This is a welcome development
for underground mining managers.

There is also a reduction in labour costs
and the potential for expensive production
delays caused by pump failure. All these

EHQH4WV KDYH VLIJQL4FDQW RER@@OLFDWLRQV

underground mining operations, so there’s
no wonder PumpEng is getting some cut
through in a competitive market.

The PumpEng Range

ZKRVH

to innovative design and quality compo

IURP VDWdn4HG FOLHQWYV LV

The company has a preference for long-
lasting metal components, and this has
RvbrvthdoRa® indugtry-Wvike reputation for
delivering extraordinary mean time between
failure results in the toughest sumps miners
can throw at them.

Pumps manufactured and supplied by
PumpEng include the following pumps.

JetGuard

JetGuard® has an all-metal wet end with
a high chrome impeller and is designed
for use in the harshest environments

ZKHUH SRO\SURS\OHQH 4EUHWXRY(YXRRHUNWHIXOO UDQJH R

high amounts of aggressive sulphides or

ScatPump

This is a heavy-duty submersible slurry
pump with high chrome impeller and

agitator. Flows available up to 100 I/s and
heads up to 32 m. ScatPump is available in

N: N: WR VXLW DOO PDUNH

Metal Vest

7KH DOO PHWDO GHVLJQ RI OHWD

with the impeller constructed of Hrc provide
a longer wear life which extends the life
of this high head dewatering pump and
UHGXFHYVY UHSDLU FRVWV
DYDLODEOH LQ N:
markets.

PumpEng Is A Full-Service Provider

submersible pumps, including:

GULOO 4QHV DQG WUDPS DUH AubtidiiaM@&\HIre Q WKH

wastewater.

The hydraulic water curtain guards against
4EUH HQWHULQJ WKH SXPS
for underground mining, surface mining

and general dewatering applications. It
LV DYDLODEOH LQ N: DQG
9 LQ F\FOH DQG 9 RU
cycle.
Guardian
E NoQ HvbW V puBips\ RWQts rubber and

polyurethane components! The Guardian
is an upgrade to the Raptor range. It
incorporates an all-metal wet end and the

high chrome impeller which extends pump

life and reduces repair costs. The Guardian
is available in 8 kW to suit all markets. With
the 20kW model to be available soon in the
same combinations.

IRU

This pump is suitable for underground
mining, surface mining, construction and
general applications. Parts interchangeable

with other OEM supplied BIBO ranges. The
5DSWRU LV DYDLODEOH LQ N:

7KH 3XPS(QJ UDQJH UHS5HFWYV dhit &RRaRétay PH QW

Creating a Good

Day at Work for Our
©YéeOiée[i P9 [Y*

PHDQV VLJQL4FDQWO\ OHVV LPSDFW RQ SURMHFW

JAN2022 AMR

* Genuine Parts
« Improvement Focused Repairs
« Ongoing Consultative Data-Based

-HW*SOpporG LV VXLWDEOH

PumpEng Is Expanding

PUMpEQY has9a PBrithe focus on supplying
undérgiognd mine operators and
contractors, together with other operations
requiring ‘tough submersible pumps’.

Our fully owned branches in Australia
currently operate in Perth, Kalgoorlie,
Townsville and Adelaide.

PumpEng also has representation in
Indonesia and North America as well as
emerging markets in South America.

To Explore Your Options

&RQWDFW -QIRUPDWLRQ

Matt Oliver

WWW.pumpeng.com.au
AMR
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Underground &8nit

INDUSTRY FOCUS

AUSTRALIAN MADE
"AND OWNED

JetGuard® provides A Good Day
at Work for Mining Operators:

Protected %{% Reliable

Less Fibre Gets In Less Failures

Toughened /= Unique

Metal Is Best ?ie_/ Innovative, Patented Design

sales@pumpeng.com.au @) PumpEng.com.au
Patent Numbers:

e[aW ;+ CACUGOYUYG GCEC B CACU pG GpCECe[ CACAGYQ

(+; Cy HuaCEC[Hea(C "W+ CuOul Uu uud YEARS
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Flying

t wasn't that long ago that drones were GRQH EH LW DQRWKHU SUR MwirgWrohe3 wWwitdHoftérH sistairR 4kidding 4[HG ZLQJ GURQH EXW WKH :LQJ
I considered something more akin with DQDO\WLQJ GDWD DW WKH R]F Hlong omtheinueiliels in LQfdniwih terrain. DQG WDNH Re YHUWLFDO LQ D V
VFLHQFH 4FWLRQ RU VS\ PRYRPAS/upKdRReldhtytlrhes faQter than multi- allows for easy operation,” Tim recently told
recent years these Remotely Piloted Aircraft rotor drones and up to two times faster than (YHQ DIWHU RQH 5LIJKW \RX F BuStralish Mg BeDiéD JL Q J
Systems (RPAS) have become increasingly VWDQGDUG 4[HG ZLQJ GURQHWour drone during a landing. But with the
important on many resource projects. YHUWLFDO WDNH R DQG ODQGUIEH FLYDWIUDL W3 5l WK VXUYH\
WingtraOne can carry a variety of payloads, WingtraOne, you can avoid risking damage very quickly without the need to have many
For mining companies, the use of drone including  multispectral, thermal, and to the drone and your camera, but still cover battery changes. Being a VTOL drone, it has
technology is continuing to expand, with the high-resolution 42MP cameras. The high- a really large area,” he said. WKH VDPH DGYDQWDJHV RI D 4[H
technology’s speed and accuracy proving to resolution camera allows one to capture LQ WHUPV RI UDQJH DQG H]JFLHQ
EH VLIQL4FDQW LQ DFTXLUL Q incBepwund LdgaiDvatk 8verypiEideOand The combination of sophisticated software WKH GDQJHUV DQG KDVVOH RI 4
parts of a mining operation. FRYHU D ODUJHU DUHD SHU 5 LahK Mhovative design allow the WingtraOne landing site for a belly land.
WR DXWRQRPRXVO\ WDNH R DQG ODQG YHUWLFDOO\
Professionals who adapt drones into their With an onboard high-precision PPK GNSS meaning that the equipment is also 7KH FDPHUD SD\ORDG WKDW WK
mining operations quickly realise the receiver, users no longer need to lay out protected from another common hazard — (Sony RX1R 1) is one of the best cameras
VLIQLAFDQW DGGHG YDOXH Wglodnd ébttolpdint/([@SCRsK H L U operator error. for mapping and photogrammetry. It has a
industry. very low distortion lens and produces very
The WingtraOne's VTOL feature allows for To support its valued clients and customers precise photogrammetry models and aerial
Drones in mining can improve the overall WKH VDIHW\ DQG FRQYHQLHQ FEHR. RKeii&iiN Hhow« dn@Qids over 260 LPDJLQJ HDVLO\ ZLWK WKH :LQ
H]JFLHQF\ RI ODUJH PLQH VL Widindlike@ miltkrbtarWhilst enjoying the people across all divisions. All its product 120m.
management by providing accurate and 5\LQJ HIFLHQF\ RI D 4[HG ZLQJVEHMADDMW WRHQXDOL4HG VXUYH\RUV VXSSRUW VWD-
comprehensive data detailing site conditions 5\LQJ D PLVVLRQ and factory trained service technicians can 7KH :LQJWUD LV RQH RI WKH |
in a very short time. advise on the best solutions and provide VIVWHP WR XVH 7KH 5LJKW SOD
C.R.Kennedy & Company customers with the very best equipment is easy to use, and there is a checklist the
They can also help ensure this data can be Melbourne-headquartered technology, for their needs. Customers have support SLORW PXVW FRPSOHWH EHIRUH
safely produced by on-site workers who innovation and  solutions  specialist and service from an unmatched national drone also runs checks on itself before
have minimal surveying experience, saving C.R.Kennedy is the exclusive Australian network. FRPPLWWLQJ WR WDNH R
costs, time and potentially improved worker representative for Wingtra and says its
safety. unique technology is a game-changer. Faster data collection and expanded 2QFH LQ WKH DLU WKH 5LJKW S
FRYHUDJH PHDQ IHZHU SHRS @isplaysQtha\WKingitralsHsIais and position
Along with the increasing demand for drone 7KH :LQJWUD2QH UHDOO\ LV fofHebs tifrie MdWelhy tBeRdkchour costs ZLWKLQ WKH 5LJKW SODQ FOHD!I
usage in the commercial sector, has come a worlds,” says C.R. Kennedy’s WA RPAS Sales associated with data collection. simple to pilot. We have had surveyors with
development race for the creation of even Manager, Graeme Carleton. OLWWOH WR QR GURQH 5LJKW H
PRUH HIJFLHQW WHFKQRORJLHV Happy customer IXOO\ FRQ4GHQW DQG SUR4FLH(
-W KDV WKH EHQH4WYV RI D Aféti@r Zan @0 thé WR@rel system is Tim with little training.”
One of the leaders in that area is Swiss which is where it gets its endurance Maw, a Senior Mine Surveyor at FQM
company Wingtra, the developer of the from, but it also can operate from a small Australia Nickel. Whether it's a mine, highway or an industrial
PRVW DGYDQFHG 972/ YHUWLMBA@ONWDNH Re DQG complex, with WingtraOne you can now
landing) drone for mapping and surveying. +DYLQJ XVHG PDQ\ GL-*HUHQ Wake3h darye projedt® that were previously
According to Graeme, clients regularly have found the Wingtra to be an extremely impossible to map with a drone. And it takes
The recently released WingtraOne GEN II's FRPSODLQHG DERXW WKH KDVrelaite Rhd4 Quahle€ SyskekiH Our sites you just a few hours. amRrR
unique set of features allows its users to VSDFH WR ODQG WUDGLWLRQ bave £hélléhgihg @ahdBdn& @eliding lots

PLQLPLVH 5\LQJ WLPH DQG JRW \WRUH RRURI WKH GDPDJH oiVrud, Gvhigh LnkakeD iD harfl HoGoperate a

Wingtra close up.
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Drones in MABIN(

INDUSTRY FOCUS

@wingtra

C R K d VIC (Head Office] 03 9823 1533 | NSW 02 9552 8300 | QLD 07 3862 6210
< ‘ enne y SA 08 8410 0533 | WA 08 9489 8500 | TAS 03 9823 1505
| GEOSPATIAL SOLUTIONS

sales@crkennedy.com.au | survey.crkennedy.com.au
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Midwe:s

Glen ball valves are constructed of SG iron for the
body and cap

* Floating Ball Design for improved sealing and higher
pressure

« Bi-directional operation
e Compact valve with minimum parts

* Full bore design reduces turbulence and decreases
pressure drop through valve

* Robust cast body

* Spindle designed to prevent possibility of blow out
* Valve maintenance done in-situ

« Handles replaced easily by removing nyloc nut

s-2© U™Mo Ue 2E 22O™ &BL™MA POE&Le™(™e 7¢
CO™MP™ § 1%LF™Mp ©, 6™ @O™ £E%BBEG-Aa bx™e-

» Designed to meet international standards

e Extremely rugged

* FBE coated body or NBR rubber lined body
* Simple to install and operate

¢ No lubrication necessary

» Throttling facility by using the optional multi-stop
handle version

. Pl ,o,x@,e-EA ®2E ,Ao™e xox™ L, A™Mp

MIDWEST

VALVES & CONTROLS

sales@midwestvalves.com.au | midwestvalves.com.au

e e ™ |
o ek
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nce its inception in 2014, Mudex has industry with us.”
een supporting local suppliers.

:KDW VWDUWHG PDLQO\ DV $XVVLH SULGH DQG
6XSSRUWLQJ ORFDO KDV EHH®Y theQight Rihg WyKodying local and

foundations that the business has been built creating local jobs in manufacturing, saw KDV LPSURYHG WKH VHUYLFH iwikeDWtdZ Aihif pa@neRship dssists them
on” says Dave Williams, Managing Director us in good stead through the start of to our customers around the country,” says to source products that are not able to be
of Mudex. the pandemic as we saw global supplies Cameron Fleming, Regional Sales Manager. obtained locally in Australia.
DeHFWHG RXU RZQ VXSSO\ FKDLQ ZDVQ W

‘H UH SURXG WR EH D SDUW Rimpakiétl VexySnaurhUand @& wWdédeDable to %HLQJ DEOH WR R*HU SUHPLXPXGHR G XFNWQX WKIMWMXULQJ DQG Kl
and Australian Made campaigns and being double our production to keep up with I know work makes the job all the more ORFDWHG DW &R XOVRQ :D\ &D
able to manufacture most of our products RXU FXVWRPHUYVY UHTXLUHP Hepjdysble DV ZHOO DV Perth WA. amrR
in Australia means that we have grown the substantially increasing our stock holdings
business at an impressive rate and increased at all of our stock points across the country.” Mudex has grown to become one of the
our stock holdings while also increasing our OHDGLQJ GULOOLQJ 5XLGV SOURCE
market share. Our manufacturing workforce 7KH LQFUHDVH LQ VWRFN KRWi@liaQ i #sohgs@ stratédic partnership At

. . ;. . . . . P +61 (8) 9390 4620

has increased in the last 12 months and we ability to innovate in house and have a quick with  Northstar (USA) and Mayanstar R ——
DUH SURXG WR EH R<HULQJ ‘t®Rua@undH pr&iGcks that are still under (Mexico) making them the largest privately W www.mudex.com.au
chance to start their careers in the mining UH4QHPHQW DQG XQGHUJRLQRZIMHHVAN QRO RRL Y4AMMHG GULOOL _

AMR JAN2022



ail mounted mobile machines are ORUH UHFHQWO\ WKH $6
R SUROL4F LQ WKH PLQLQJhak &K \eplbyed eghGmobile machine

are used in many applications such and similar applications. The advantage of
as stacking of material on stockpiles,
reclaiming of material and the loading of
large bulk carrier ships.

$6
life’ safety lifecycle process and uses a Safety
Integrity Level (SIL) model which takes into
account low, high and continuous demand
In normal operation these machines are modes of operation.
usually operated remotely (but not always
e.g. ship loaders) but due to their size Whereas AS4024 uses a simple decision tree
and capability there are many personnel, to determine risk and does not include the
4QDQFLDO DQG HQYLURQPHOQWdsign &f phdiarvhiabl€) EddttoRiy safety-
associated with their operation and related systems (e.g. safety PLC) which
maintenance, for example: LV D PDMRU GH4FLHQF\ IRU
applications. Take note that one element
PLVVLQJ IURP $6
other risk reduction measures (i.e. guards,
cradle barriers, procedures) which is not within the
« Collision with stockpile VFRSH RI $6
*« 2SHUDWLQJ EH\RQG 4QDO OLPLWV
* Boom tip overspeed (increases risks if AS62061 (safety of machinery) is another
any collisions) standard which can be used but it only covers
the ‘realisation’ phase of the safety lifecycle
and does not include ‘low’ demand modes
of operation which are often applicable to
mobile machines. It also does not include

¢ Collision with other machines,
maintenance equipment, tie-down

Depending on the machine type and
installation the above scenarios can all lead
to machine collapse and potential multiple
fatalities. These machines are designed the design of other risk reduction measures.
to meet the requirements / load cases In summary there are now a number of
VSHFL4HG LQ $6 PRELOH HBXdasiPava)alle it®4an electrical / control
continuous bulk handling of materials) but system designer for implementation of
this does not prevent machine collapse in functional safety on a new or existing mobile
certain load cases. machine:

Historically =~ mobile  machines  were e AS4024 — Performance / CAT Levels
installed with hardwired safety circuits ¢ AS62061 — Safety Integrity Level
and protection devices such as emergency - $6 6DIHW\ —QWHJULW\ /

stops, pull wire switches, limit switches and
relays which were designed to meet safety
category levels (e.g. Cat 3). These category of one or more the above standards as the
levels were introduced in 1997 via European basis for their functional safety design. The
VWDQGDUG (1 DQG DGRSW lagpro&ch &6 standards to be applied for a
(Safeguarding of Machinery). particular project or site will be detailed in
the functional safety management plan. In
general, the use of a SIL model and lifecycle
SKDVHV GHVFULEHG LQ $6
by many mining owners and end-users
with complex applications such as mobile
machines. Other risk reduction measures
can be addressed by applying AS4024.

Thedesignermaydecidetouse acombination

In 2006 the European Standard 1SO13849
was released and introduced the term

‘performance levels’ (PL) to specify the ability
of safety related parts of a control system

(SRP/CS) to perform a safety function.

The main improvements associated with the
use of the performance level concept is the
rating of the quality of the components used

in the safety design and quantifying the level
of circuit monitoring, known as ‘diagnostic
coverage’.

JAN2022 AMR

A typical functional safety lifecycle (which is

LV VKRZQ IROORZLQJ
lifecycle stages that are typically completed
by the owner or functional safety designer.

Lv wkow tw Lv epvHc INGINGNGEG o

LV WKH @&y @m@i§i°”h@n
P

A.Vc\é\r/plgrge%ils% UG

Criteria Planning »

Legend

Functional Safety
Designer / Contractor

B. Functional Safety
Management Planning

Owner / Client

Initiation

!

1. Concept and Overall 4. Safety Requirements
6FRSH '"H4QLWL 6SHFLAFDWLRQ

AN DN D ——
v v

5. Overall Operations
and Maintenance
lanning Planning

I DN
— ]

;.

2. Hazard and Risk
Analysis »

3. Overall Safety
Requirements »

PRUH *RPSOH[

7. Overall Installation
v : 6. Overall Safety

Validation Planning

Hardware Software

13. Safety Software Design
9.6-/ 9HUL4FDWLRQ 14. Software Test Documentation

v v

8. Safety Hardware Design
ty g )

v

10. Hardware Test Documentation 15. Software Development

v v

16. Internal Testing

v

11. Hardware Construction

W

v

17. Factory Acceptance Testing

—

Install and Commissior

12. Hardware Inspection

!

UH SU ' rrrrvivnnes

19. Other Risk
Reduction Measures  »

20. Site Acceptance

18. Installation Testing

—) »
I DN

22. Safety System

D PRGL4HG YHUVLRQ RI WKH $6 OLC HF(FdI—
7KH 4IXUH VKRZV. WK I

21. Overall Validation
Handover



7KH ULVN DVVHVVPHQW
phases (2 and 3) are critical to the functional

safety design. The risk assessment
determines all hazards relating to the

equipment under control and the risks

associated with those hazards. For this
reason, it is essential the risk assessment
workshops include knowledgeable
representatives from engineering,

maintenance and operations.

Once the hazardous scenarios (based on

K D] D ¥ Breksard ttavsmidtér® W L R Q

¢ GPS (non-safety, used for diagnostics
only)

Output / Final Elements

* 6ROHQRLG YDOYHV EUDNH

hydraulics)
« Dual contactors (DOL drives)

*+ 9DULDEOH VSHHG GULYH VD |3 EpRRBFTLX APR .

(STO) and safe stop 1 (SS1) functions
(long travel and slew drives)
¢ Hydraulic and electromagnetic brakes

WKH FOLHQW V VFUHHQLQJ FULWHULD DUH LGHQWL4HG

a quantitative risk assessment method as
UHFRPPHQGHG E\ $6
(layer of protection analysis) is used to
calculate the tolerable risk (LOPA) gap.

The safety position detection system

V X F Kimplémeh2egl $on the mobile machines is

an important component of the safety
hardware design. The recent improved

(DFK VFHQDULR LV FODVVL4Hildbiity il Sefitid @ncdesKwhich use

demand or low demand depending on the
assessment of the demand on the safety
related system:
¢ Low demand — demand on system is no
greater than one per year, e.g. machine
boom impacts stockpile
» High demand — demand on system is
greater than one per year, e.g. boom
conveyor running above roadway

For low demand mode the LOPA gaps are
expressed as a Risk Reduction Factor RRF:

Safe Intregri
Level (SIL)

For high demand mode the LOPA gaps are
expressed as a Probability of a Dangerous
Failure per Hour (PFH):

Safe Intregri
Level (SIL)

18to <10

16to <10

7KH VDIHW\
documented and a SIL target for each
function is allocated based on the above
tables. Typically, safety functions for mobile
machines are required to prevent / detect
the following conditions:
e Long Travel / Slew / Boom Tip
Overspeed
« Slew Over Travel (collision between
stacker structure and tripper)
« Stacker Boom Conveyor Running
over Roadway (ore stream striking
personnel)
« Stockpile Collision Side (e.g. Stockpile
collision)
« Stockpile Collision Underside (Boom
grounding)
 Vehicle Collision
« Machine to machine collision (Stockyard
anti-collision system)

The safety functions are implemented by
the designer of the safety related electrical
control system, with the following devices
commonly used in the applications for
mobile machines. Where possible / available

FHUWL4FDWLRQ SUHIHUUHG

Logic Solvers
« Safety PLC (e.g. Rockwell GuardLogix,
6FKQHLGHU ORGLFRQ O
e 6DIHW\ VRIWZDUH
logic instructions

Input / Sensing Devices
» Safety I/0 (dual channel with diagnostic
capabilities, e.g. discrepancy, short
circuit, open circuit detection)

+ 6DIHW\ HQFRGHUV VOHZ OX-FPagr

position and speed)
« Final limit devices (limit switches,
proximity switches)

> 1,000 to 10,00(

safety rated communications to the safety

Table 1.

Stackers & Redaim

TECHNICAL TALK

Healthy Devices Restrictions Operation Arra

No restrictions

No restrictions.

High prominence alarm
is raised to alert the

2 x Encoders, 0 x GPS T

Time restriction — all

D*HFWHG PDFKLQ

motions are tripped
when the timer expires.

3/& KDV PHDQW WKDW D VDIHW\ FHUWL4HG SRV L lRcRns.

detection system can be implemented. This
system normally comprises of the following
devices:
¢ Dual redundant SIL3 rated safety
encoders for each of long travel, slew

High prominence alarm
is raised to alert the
operator.

Time restriction — all

1 x Encoder, 1 x GPS

DeHFWHG PDFKLOK Wy wkH wLPHU H

DQG OX* PRWLRQV HJ $O0OHQ %UDGOH\ 75motionsaretripped

electronics, Posital)
¢ Calibration switch per encoder with

when the timer expires.

XQLTXHO\ LGHQWL4DEOH VWULNHUV H J 6LEN

TR4 proximity switch, Turck inductive
proximity switch)
* GPS (non-safety devices used for

Target Risk Reduction (or RREgnostics)

The use of redundant encoders allows the
system to detect failure modes outside of
the instrumentation itself. The GPS is used
as a key diagnostic measure for long travel
and slew positioning due to the negligible
common-cause failure modes with encoders.
The table below summarises a typical voting
arrangement used for long travel and slew
encoder positioning systems: See Table 1.

Determining how to implement functional
safety on legacy mobile machines is an
important consideration for many end

Probabili of Dangeroususers / owners. It is critical that they are
Failure per Hour (or PFmt ignored because they are an ‘existing

installation’ and that the risk assessment /

1 x Encoder, 0 x GPS

KD]JDUG LGHQWL4FDWLRQ SURFHVV LV SHUIRUPHG

as would be done with a new machine.

If the risk assessment process results in

DFWLRQV WKDW DUH WHFKQLFDOO\

implement these should be considered

on a case by case basis with a so far as is
(SFAIRP) approach

reasonably practical
used to manage these risks. For example,

IXQFWLRQV DU HenlefgéhyVetbp HeBice® @nGmachines are

considered a complementary protective
measure and provided they comply with
the requirements of local legislation and
AS4024 they may not need to be upgraded.

Once a safety system is handed over to
the end user / owner there are many
considerations needs to be managed to
maintain the integrity of the safety system,
e.g.
¢ Competency of maintenance and
engineering personnel (management
and recording)
« Change management system
¢ Proof testing
¢ Operation and maintenance plan /
procedures

The owner / end user needs to ensure that
all relevant safety documentation is handed
over, this can be in the form of a Functional
Safety Dossier.

In summary companies have a legal, ethical

GL]JFXOW WR

DQG 4QDQFLDO GXW\ WR PDQDJH DQG OLPLW WKH
DOO GHYLFHV VKDOO EH VDIHWsks pbsed/ byt itha@r opegation. Following

a systematic risk management process
and implementing a rugged, well designed
safety system as discussed in this article to
manage these risks is an important part of

IXO400LQJ WKHVAWRREOLJDWLRQV

XVH RI VDIHW\ FHUWLA4HG

SOURCE

J"YPUDYHO

P 08 64249900

E contactus@paradigmengineers.com.au
W www.paradigmengineers.com.au

Faulted — no operation

For machine to operate in this case two encoders
must agree position values with GPS. No
restrictions are required in this case. (1002D)

For machine to operate in this case, two SIL3
rated encoders must agree position values with
each other.

The system must be restored to have the GPS
functioning correctly to prevent shutdown of the
machine within set time period.

motion is tripped. All automatic sequences of the
machine are interlocked and tripped. (1002)

For machine to operate in this case, one SIL3
rated encoder must agree its position value with
the GPS.

The system must be restored to have the
second encoder functioning correctly to prevent
shutdown of the machine within set time period.

motion is tripped. All automatic sequences of the
machine are interlocked and tripped. (1001D)

7KH D*eHFWHG PDFKLQH PRWLRQ LV WU

automatic sequences of the machine are
interlocked and tripped. (1ool)
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