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CALL US TODAY 1300 226 366

Backed by over 100 years of combined industry experience, we have capabilities to  
respond to a range of enquiries Australia wide, with branches in both NSW & WA.
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Just In

WE BUY, SELL & SOURCE, NEW & LOW-HOUR  
QUALITY MINING & CONSTRUCTION EQUIPMENT.

2014 KOMATSU WD900-3DOZER

11,300Hrs, New Tyres Fitted, Full 
Mine Spec Compliant..........................
......................................$675,000+GST

2,054Hrs, New GP Bucket - 4.7cum 
Straight Edge, Aggregate Counter-
weight, STD Lift.........................$POA

2019 CAT 972M AGG HANDLER

2018 CAT 980M WHEEL LOADER

2,413Hrs, Aggregate Handler, New GP 
Bucket 5.7M3, New Tyres, STD Lift, 
Supplementary Steer.....................$POA

2019 CAT 775G DUMP TRUCK

UNUSED, Auto Lube, Body Liner, 
EPA Compliant, Payload Ready, Tier 
4 Interim, VMTP Radial Tyres..$POA

1,065Hrs, Multi-Purpose (4in1) 
Bucket, Serviced, Undercarriage- 
Good, E Stops...........$295,000+GST

2014 CAT 953D TRACK LOADER

2,968Hrs, A/C ROPS Cabin, Auto 
Lube, Secondary Steering, STD Lift, 
New Tyres & Bucket..................$POA

2019 CAT 988K WHEEL LOADER

7,586Hrs, A/C Cabin, Auto Lube, Rear 
Vision Camera, Ejector Tray....................
.............................................................$POA

2013 CAT 740B EJ TRUCK

11,936Hrs, 14Ft Moldboard, Push 
Block, Ripper Tynes, Tyres 20.5-25, 
Service History Avail.....$245,000+GST

2007 CAT 14M MOTOR GRADER

28Hrs, 810mm Shoes, Multi Shank 
Rear Ripper-3 Tynes, VPAT Blade-
Folding, Undercarraige-New..$POA

2020 CASE 1650M LGP (DOZER)

2016 BOMAG BW216D-40

1,300Hrs, Cat Grade Control, GP 
Bucket, Tilting Mud Bucket, Under-
carriage-good............................$POA

2017 CAT 323FL EXCAVATOR

7,020Hrs, 3rd Valve, Bucket, Forks, 
Normal Steer & Joystick Steer, 
Quick Coupler, Ride Control...$POA

2017 VOLVO L120H LOADER

HAVE EQUIPMENT TO SELL?  CONTACT US TODAY

UNUSED, A/C Cabin, ROPS, Dual 
Frequency,............................................
......................................................$POA

http://www.alliedequipmentsales.com.au
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The mining and resources industry is 
set to benefit greatly from the Federal 
Budget handed down last month. 

Priority areas include exploration, supply 
chains, emissions reduction, affordable 
and reliable energy, fuel security, northern 
Australia, technology, skills and training. 

Federal Treasurer Josh Frydenberg says 
the Australian economy rebounded at its 
fastest pace on record in the latter half of 
2020, outperforming all major advanced 
economies last year. 

“The 2021-22 Budget sets out the next stage 
of our plan to secure Australia’s recovery 
and set Australia up for the future,” he said. 

“To ensure our industries remain 
competitive, the Budget also makes critical 
investments to deliver more affordable and 
reliable energy. 

“This includes helping unlock Australia’s vast 
gas reserves in the North Bowen and Galilee 
Basins, and investing in hydrogen-ready gas 
plants. 

“To further shore up our fuel security 
the Budget helps local refineries to keep 
operating in Australia.” 

Federal Resources Minister Keith Pitt 
says the minerals industry contributes 
phenomenally to the national economy. 

“Despite the challenges of the last 12 
months, our resources and energy sector is 
on track to post record exports this financial 
year of close to $300b as the industry 
continues its significant contribution to the 
national economic recovery,” he said.  

Higher than expected iron ore prices this 
year have helped power the Australian 
economy as it recovers from last year’s 
global lockdowns. 

Prices broke through the US$200/t barrier 
a few weeks ago, with exports expected 
to reach $136b in FY21, up from $103b 
the year before. Longer term, this single 
largest commodity export is forecast to earn 
Australia around $700b over the six years to 
FY26. 

The nation’s mining and resources industry 
employs around 262,000 people – iron ore 
alone supports about 45,000 jobs. 

Minerals Council of Australia chief executive 
Tania Constable says the nation’s mining 
industry continues to be the bedrock of the 
nation’s finances. 

“Treasury notes that mining delivered 
higher-than-expected company tax receipts, 
forecast to reach $100.5 billion in 2024-25,” 
she said. 

Budget Boost for Resources

BHP has produced first ore at its $4.7b 
South Flank iron ore operation, making 
the mining giant’s Pilbara operations 

the largest iron ore hub globally.

This echoes BHP chief executive Mike 
Henry’s speech at the Bank of America 
Metals, Mining and Steel Conference 
recently where he said the company would 
announce first production soon.

“In the next few days we will announce first 
production at the 80mtpa South Flank iron 
ore project, with its higher grade and lump 

“Mining exports will grow 5% next financial 
year and increase strongly in the future, 
[with] the Australian minerals industry 
[accounting] for 30% of company tax 
collections. 

“New analysis by Deloitte Access Economics 
shows that the industry paid $39.9 billion in 
company tax and royalties in 2019-20, and 
$238.8 billion in the 10 years to 2019-20.”

One of the significant announcements in 
the Federal Budget is the commitment of 
$1.8b to reducing emissions and supporting 
affordable, reliable energy. 

In this first part of a two-part series, the 
Australian Mining Review identifies some 
other important announcements impacting 
the mining and resources industry.  
 
Emissions Reductions

• $1.2b more to establish Australia 
as a world leader in low emissions 
technology, supporting the Technology 
Investment Roadmap and creating 
more than 6000 jobs, including: 

  $639m to co-fund projects and 
develop a high-integrity carbon offset 
scheme in the Indo-Pacific region. 

  $275.5m to develop four additional 
hydrogen export hubs, totalling 
five, and increasing the Federal 
Government’s total commitment to 
$850m in the Australian hydrogen 
industry. 

  $263.7 more to develop carbon 
capture technologies and hubs, 
previously $50m. 

  $59.6m for a National Soil Carbon 
Innovation Challenge for new 
agricultural feed technologies that 
reduce emissions from livestock. 

• $279.9m for large industrial facilities 
to reduce energy consumption and 
emissions, establishing the below 
baseline crediting mechanism as 
recommended by the King Review. 

• $26.4m for more energy efficient 
industrial equipment and business 
practices throughout supply chains. 

• $50m venture capital financing to 
support clean technology innovation 
through the Australian Renewable 
Energy Agency (ARENA). 

• $10.4m to increase certification through 
the Climate Active program to support 
businesses looking to voluntarily reduce 
emissions. 

• $14.3 to streamline reporting 
requirements for the National Greenhouse 
and Energy Reporting Scheme.

Electricity and Hydrogen
• $24.9m to assist new gas generators 

become hydrogen-ready. 

• Up to $30m for early works on 
Australian Industrial Power’s (AIP) Port 
Kembla gas generator project. 

• $30m for a big battery and microgrids in 
remote parts of the Northern Territory. 

• Up to $76.9m for Portland aluminium 
smelter to participate in the Reliability 
and Emergency Reserve Trader scheme. 

• Up to $19.3m for a renewable energy 
microgrid incorporating hydrogen in the 
Daintree, North Queensland. 

• $34.3 on post-2025 electricity market 
reforms and expanding the role of 
the Australian Energy Infrastructure 
Commissioners to resolve transmission 
line concerns in communities. 

Gas and Fuel Security
• $50.7m to establish a new fuel security 

framework, including the minimum 
stockholding obligation and the 
production payment, ensuring industry 
complies. 

• A refinery production payment to 
maintain Australia’s refining capability.  

• Support for refineries to conduct 
infrastructure upgrades. 

• Up to $38.7m to support critical gas 
infrastructure projects to alleviate the 
forecast gas supply shortfalls. 

• $5.6m for the delivery of the National 
Gas Infrastructure Plan. 

• $6.2m to develop the Wallumbilla Gas 
Supply Hub. 

• $4.6m for businesses to negotiate gas 
supply agreements. 

• $3.5m for gas infrastructure to secure 
Australia’s future gas supply.

Resources and Mining
• $125m expansion of the Exploring for 

the Future program. 

• $100m over four years to extend the 
Junior Minerals Exploration Incentive 
(JMEI), encouraging exploration and the 
development of new deposits.  

• $20.1m over two years to deliver the 
Global Resources Strategy to diversify 
exports, develop new markets for 
Australia’s resources and energy sector, 
as well as reduce the risk of trade 
disruption.  

• Rehabilitation of the Rum Jungle 
copper and uranium mine in the 
Northern Territory over the next 11 
years, creating 61 full-time jobs, supply 
opportunities, training, employment 
and engagement for the site’s 
traditional owners. 

• Funding for the Strategic Basin Plans, 
including $17.5m for Gas Field Trials in 
the North Bowen and Galillee Basins, 
and $2.2m for the Northern Land 
Council to help provide better services 
to Traditional Owners in the Beetaloo 
Basin. 

• $189.6m over five years for the next 
phase of the Our North, Our Future 
plan to create jobs, strengthen digital 
connectivity and support businesses 
to scale-up and diversity. This forms 
part of the 20-year framework set out 
in the 2015 White Paper on Developing 
Northern Australia. Measures include: 

  $9.3m over five years to pilot the 
Regions of Growth (ROG) program 
in four locations to identify 
geographical areas of economic 
potential: Beetaloo Basin to Darwin; 
Broome to Kununurra to Darwin; 
Cairns to Gladstone; and Mount Isa 
to Townsville.  

  $68.5 over two years through the 
Regional Connectivity Program 
and Mobile Black Spot Program to 
improve digital connectivity in the 
north, including remote Indigenous 
communities.  

  $111.9m over five years for the 
Northern Australia Development 
Program to support businesses 
to scale-up and diversity by 
providing co-investment funding 
for infrastructure, assets, feasibility 
studies and business planning. 

Next month, we look at the following 
additional areas that impact the mining 
and resources sector: digital economy, 
manufacturing and supply chains, skills and 
training, water, environment protection, 
regional communities, science and 
technology investment. AMR

fraction,” he said. “All brought in on time and 
on budget in spite of COVID-19.”

Long-term, Mr Henry expects the demand 
for copper to double and that of nickel to 
quadruple over the next 30 years.

“Demand for steel will almost double on 
this basis, and potash will be vital for more 
efficient agricultural practices,” he said. 
“And as the shift to cleaner energy sources 
occurs, the world will still need oil and gas 
to power mobility and everyday life on its 
pathway to decarbonisation.”

WA Premier Mark McGowan has 

congratulated BHP on reaching this 
important milestone and re-iterated the 
State Government’s commitment to working 
with the mining industry to take advantage 
of international markets.

“I’ve seen [the South Flank] project through 
from its inception, from turning the sod 
on site with BHP and Banjima Traditional 

Owners in 2018 to its completion and 
now first production of ore,” he said. “I 
congratulate BHP on reaching this important 
milestone and look forward to this project 
continuing to provide jobs for Western 
Australians and delivering considerable 
economic benefit for our State. It proves 
Western Australia is a secure and attractive 
place to invest.” AMR

First Ore from South Flank
BY KATHLEEN SOUTHWAY

BY KATHLEEN SOUTHWAY
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The Coalition Government will 
contribute a further $100m to extend 
the Junior Minerals Exploration 

Incentive (JMEI) four more years.

Extension of the JMEI program will help to 
ensure jobs for future generations of miners, 
which may not occur without additional and 
ongoing exploration activities.

Resources, Water and Northern Australia 
Minister Keith Pitt said the JMEI allows 
eligible companies to access tax incentives 
to attract new investors.

“The Coalition Government will continue to 
support our junior mining companies and 
encourage exploration and development of 
new resource deposits,” Mr Pitt said. 

“We need to ensure that we have a 
continuous investment pipeline for 
development across regional Australia.

“The resources sector directly employs 
more than 260,000 people, with most of 
these jobs in regional Australia. 

“We want to make sure the industry 
continues to grow and maximises the 
benefits for all Australians. 

“Our successful, stable and secure resources 
sector is underpinned by our world class 
junior explorers.

“These companies ensure the ongoing 
exploration and the discovery of new 
mineral resources, including critical minerals 
that positions Australia to drive the global 
economy of the future. 

“Australia can provide the world with 

Exploration Incentive Extended

NSW-based explorers are being 
encouraged to search new areas of 
the state for deposits of high-tech 

metals and critical minerals.

Deputy Premier and Minister responsible 
for Resources, John Barilaro, said a fourth 
round of the New Frontiers Cooperative 
Drilling program will reimburse successful 
applicants for up to 50% of their per metre 
drilling costs up to a maximum of $200,000 
each.

He announced the $2.2m funding boost 
on top of $6.24m allocated under three 
previous rounds of the program.

“We’ve already seen the benefits from 
previous rounds of this fund, with the first 
Cooperative Drilling hole in a project near 
Broken Hill striking high-grade platinum 
group metals and leading to a $5m joint 
venture investment,” he said.

“The mines of tomorrow are discovered 

secure supply chains and manufacturing 
opportunities for rare earths and critical 
minerals that are vital in the production 
process of our smartphones, batteries, new 
tech medical appliances and our defence 
componentry.”

Greenfields exploration is what identifies 
the new high-quality mineral deposits across 
the 80% of Australia that is underexplored. 
Junior explorers find up to 70% of deposits 
that form the pipeline for new projects. 

To date, the Incentive has supported 85 
junior exploration companies, with over half 
of these companies headquartered in WA. 

“The program has encouraged companies 
to explore for resources in untapped areas 
of Australia, helping to generate future 
development, jobs and investment in the 
resources sector,” Mr Pitt said.

“Extension of the JMEI complements the 
existing suite of Australian Government 
support for greenfield exploration, including 
the $225m Exploring for the Future Program 
run by Geoscience Australia.”

The $125m second phase of the Exploring 
for the Future Program will feature eight 
projects that will unlock the potential of 
Australia’s groundwater, energy and mineral 
resources across the country. 

IMDEX chief executive officer Paul House 
said junior miners were a vital component 
of the resources sector. 

IMDEX provides drilling optimisation 
products and cloud-connected sensors 
that provide real time rock knowledge and 
quality data that make exploration drilling 

more cost effective and efficient, enabling 
miners to get the most out of their drilling 
programs. 

“Demand for exploration is clear, the 
challenge was finding and maintaining 
supply as companies searched for new 
resources to replace dwindling reserves,” 
Mr House said. 

Increasingly, exploration was being 
conducted in greenfield locations which 
presented additional challenges, so the JMEI 
was essential. 

“Three areas need to be aligned to close the 
gap between demand and supply: capital to 
fund exploration, incentive programs such 
as the JMEI, and technology to provide the 
best possible return on investment,” Mr 
House said.

“Decarbonisation targets are driving 
investment in future forward metals such 
as aluminium, cobalt, copper, nickel and 
lithium. 

“There is a massive shortfall between the 
forecasted demand for these metals and the 
available supply. This can only be addressed 
by the mining companies though more 
drilling and more efficient drilling.

“Junior miners sometimes have limited 
initial budgets for exploration. By using 
technology that delivers reliable data 
quickly they can get the most out of that 
capital, make informed decisions about 
where to drill next, prioritise the samples 
that look the most prospective, and then be 
in a position to raise more capital if required 
or refocus their drilling program.” 

In Detail
The JMEI encourages investment in small 
minerals exploration companies that carry 
out greenfields mineral exploration in 
Australia.

The JMEI will enable eligible exploration 
companies to generate tax credits by 
choosing to give up a portion of their 
losses from greenfields mineral exploration 
expenditure.

These tax credits can then be distributed to 
investors who purchase newly issued shares 
in that eligible entity during a certain period.
Australian resident shareholders who 
are issued an exploration credit will be 
entitled to a refundable tax offset or, if 
the shareholder is a corporate tax entity, 
additional franking credits.

The exploration company’s carry forward 
losses will be reduced proportionately to 
reflect the amount of exploration credits 
issued to its shareholders.

The JMEI is voluntary and companies seeking 
to participate will need to electronically 
lodge their participation form with us by the 
due date.

Each eligible entity is allocated an 
exploration credit on a first come, first serve 
basis until the annual exploration credit cap 
for each income year is exhausted.

Exploration credits are capped at $35m in 
the 2020-21 income year.

If any part of the annual exploration credit 
cap is unallocated for an income year, the 
amount that is unallocated will be carried 
over to the following income year. AMR

today and grants of up to $200,000 will 
go a long way for serious explorers and 
investors who want to look for mineral and 
metal deposits and help to unearth future 
projects.”

Mr Barilaro also called on expressions 
of interest for operators to explore for 
minerals in the Mineral Allocation Areas of 
Dubbo, Forbes, Mundi and north and south 
Cobar.

“These Mineral Allocation Areas are the 
focus of where world-class data is being 
acquired by the Department of Regional 
NSW, working with Geoscience Australia, 
to help drive an exploration boom unlike 
anything before,” he said.

“We’re calling for expressions of interest for 
a third time around, to encourage suitable 
operators to apply for new exploration 
licences in these areas to search for a range 
of metals including gold, copper, silver and 
zinc.

“Our goal remains to make NSW the 
number one destination for exploration and 
mining investment in Australia and today’s 
announcements bring us closer to achieving 
that goal.”

The NSW Government expects the program 
to sustain the economic contributions of the 
state’s resources industry, while improving 
the understanding of its resources. AMR

News8 AMR JUN2021

$8.4m for NSW Minerals Hunt
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Curtin University and DUG Technology 
Ltd have entered into a decade-long 
partnership to collaborate in the fields 

of high-performance computing (HPC), 
education and research. 

This partnership between industry and 
academia will accelerate research areas of 
national significance, including astrophysics, 
biomedicine and meteorology. 

Focusing on the needs of industry, DUG and 
Curtin will develop green technologies that 
dramatically reduce the carbon footprint 
of supercomputing. Creating and realising 
opportunities for education and training in 
high-performance computing will also be a 
high priority. 

As part of this agreement DUG will provide: 
• scalable HPC, storage and archive 
capabilities 
• support for HPC education, code 
onboarding and optimisation 
• proprietary DUG Insight processing and 
visualisation tools to support Curtin’s 
involvement in the Square Kilometre Array 
(SKA) Project. 

DUG founder and Managing Director 
Matthew Lamont, a Curtin graduate, said 
the agreement highlighted the alignment of 
DUG and Curtin over several years, and the 
value that high-performance computing and 
associated expertise can provide to tertiary 
institutions. 

“The alliance is a significant vote of 
confidence in DUG’s technology and a 
perfect example of our ability to provide cost 

Turbocharge for 
Green Innovation

Emerging  WA  gold company Brightstar  
Resources is planning a $5.5m 
refurbishment of the Brightstar 

Processing Plant (the Mill) at the company’s 
flagship Brightstar Gold Project, near  
Laverton  in  the  northern Goldfields.

The Mill  is  on  care  and  maintenance  while  
Brightstar  completes resource definition 
drilling and mine design work ahead of  
finalising plans to re-establish its gold 
mining operations. 

Refurbishment of the Mill will result in 
Brightstar having a 650ktpa production 
plant within 60km of its three major deposits 
– Alpha, Beta and Cork Tree  Well – which 
boast  a  combined  JORC-2012  compliant  
Mineral  Resource  of about 445,000oz Au 
(7192kt @ 1.9g/t). 

The Mill is also close to a number of third-
party, advanced gold projects that may lead 
to toll-treatment opportunities. 

According to a report by consultancy group 
Como Engineers, the estimated cost of 
refurbishment of the Mill,  including  all 
modifications  and  upgrades, is  about 
$3.6m. In addition, Como has estimated 
$1.9m of owner’s costs, including a 30% 
contingency.

effective and reliable HPC for the tertiary 
education sector’s specialised research and 
data analysis needs,” he said. 

“Our solution is unparalleled as we can also 
provide education, onboarding support, and 
code optimisation services.” 

The DUG-Curtin partnership has already 
yielded significant results in radio astronomy 
and astrophysics, connected to the €2b 
international SKA Project, half of which will 
be constructed in WA. 

DUG’s expertise in software engineering 
and code optimisation, combined with their 
large-scale supercomputing facilities and 
the deep expertise of Curtin’s astronomers, 
has led to exciting new results in the search 
for the first stars and galaxies in the early 
universe. This requires looking for weak 
signals that originated more than 13 billion 
years ago. 

Furthermore, using data collected by 
radio telescopes, DUG and Curtin have co-
developed algorithms that can detect and 
monitor space junk and satellites in Earth 
orbit. This is increasingly important as the 
space environment becomes ever more 
congested and contested. 

Over the next decade, DUG and Curtin 
aim to replicate this success across a 
range of different research fields, train 
significant numbers of undergraduate and 
postgraduate students in high-performance 
computing, and employ Curtin’s expertise in 
renewables to find new energy sources for 
powering future DUG data centres. AMR

The report builds on the significant 
investment Brightstar made in 2014 
including purchasing and installing, or partly 
installing, key capital items such as a new 
secondary crusher, 450kW ball mill, gravity 
circuit and elution circuit.

Other key findings of the Como report 
include that:

• the estimated refurbishment, upgrade 
and commissioning of the Mill should 
take approximately three months, plus 
a potential three months to produce a 
new head for the Ball Mill

• core components of the Mill, including 
the ROM bin and grizzly, the carbon-in-
leachtanks, crushers and feeders are 
overall in decent condition

• the refurbishment should be 
undertaken with a crew of up to 10 
staff.

The Como report will be incorporated 
into the Company’s three-year strategic 
plan, which is expected to be finalised and 
released to the market by the end of this 
quarter.

Brightstar Resources Managing Director 
Bill Hobba said the company was delighted 
with the outcomes of Como’s report into the 
Brightstar Mill’s refurbishment and upgrade.

“It confirmed our expectations of a low 
capital-cost solution that will underpin plans 
for us to fast-track the Brightstar Project 
into production,” he said.

“At the upgraded oxide processing capacity 
of about 650,000t a year, our Mill will be 
almost twice as large as originally envisaged.”

Some of the major (>$100,000) items of Mill 
refurbishment and upgrade expenditure 
identified in Como’s report include:

• work on the crushing and screening 
electronics ($100,000)

• replacement of the feed bin ($100,000) 

and lime silo ($150,000)
• supply and refit of new rubber liners 

and lifters in Ball Mill 1’s lube system 
($150,000)

• replacing the head and trunnion of Ball 
Mill 3’s trunnion bearing ($250,000)

• acquisition of a new leach tank 
($200,000)

• preparation of a new or second-hand 
agitator for the leach tank ($100,000). 
The belt feeder also requires a 
new heavy duty conveyor belt and 
installation  of a gravity circuit and  
concrete repairs need to be completed. 

AMR

DUG and Curtin University astronomers have already used the Murchison Widefield Array, which is part of 
the larger SKA Project, to yield exciting new results in the search for the first stars and galaxies in the early 
Universe. Image: Curtin-ICRAR

DUG owns and operates some of the largest and greenest data centres in the world. Image: Simon Westlake.

News10

Brightstar Mill Set for Upgrade 

AMR JUN2021



Underwater expertise: KSB offers a comprehensive 

range of reliable submersible borehole pumps and 

powerful submersible motors for a dependable water 

supply. 

Our large range of material variants, motor ratings and 

voltages allows the pumps to be precisely matched to 

the individual requirements of your project including 

the drawdown of groundwater levels in open and 

closed mines, maintenance of groundwater levels in 

underground mines, and drainage of open-pit mines. 

UPA: Setting new standards 

in dewatering

The KSB GIW® MDX is equipped to tackle the most 

extreme slurry pumping duty conditions. With its 

patented wearing parts and material technology, the 

MDX matches operating cycle times with scheduled 

mill outages meaning fewer disruptions and increased 

operational efficiency.

Learn more at www.ksb.com.au or 
speak with a KSB representative 1300 073 887.

MDX - Mill duty extra heavy 

pump for severe mill duty 

applications

TAKING 
RELIABILITY 
TO A WHOLE
NEW LEVEL.

LIVES FOR
HARD ROCK. 

Designed, 
developed and 
made in Germany.

http://www.ksb.com.au


The benefits of switching to clean 
energy are huge. As with any industrial 
activity, the transition has potential 

environmental and social impacts.

According to Professor Deanna Kemp of the 
Centre for Social Responsibility in Mining 
at The University of Queensland, record 
quantities of copper will be required as we 
head towards net-zero emissions. Copper 
is critical for solar panels, wind turbines, 
electric vehicles and battery storage.

“Unfortunately, we’re headed for a supply 
crunch. Market analysts estimate the annual 
copper supply shortfall could be as high as 
10mt by 2030 if no new mines are built,” she 
said. 

“This means prices are on the rise, giving 
miners an incentive to bring new copper 
mines to market.”

The complexity of these new mines will 
be unprecedented. Unless mining is done 
differently, rushing to bring these projects 
into production could unleash unacceptable, 
catastrophic impacts onto local people and 
environments.

A golden age for copper
Until recently, the copper market has been 
flat. Prices have been low, and it has not been 
a profitable environment for producers. 

But the market is now on the move.

The demand for copper and other energy 
transition minerals has sparked predictions 
of a commodity boom, and a golden age for 
mineral exploration.

As an efficient electrical conduit, copper 
is required for many renewable energy 
systems including solar and wind power. 

Professor Kemp said there were four major 
sustainability challenges that the mining 
industry faces in the impending copper 
boom. 

How well these challenges are overcome will 
determine who wins and loses in the energy 
transition.

1. Unearthed copper deposits are locked 
up in remote and difficult locations
Unearthed copper deposits — known as 
“orebodies” — are often found in places 
such as the high Andes, the Arctic, and the 
deep sea.

The social, environmental and technical 
challenges of projects in these locations will 
be greater than before. 

For example, BMW, Samsung and Volvo 
have just backed calls for a moratorium on 
deep sea mining.

2. Many proposed projects face public 
opposition
This includes major projects such as 
Resolution Copper and Pebble in the US, 
Tampakan in the Philippines, and Frieda 
River in Papua New Guinea.

Public opposition towards these and other 
large-scale copper projects means they 
could face difficult legal battles before these 
projects are permitted to go ahead.

Part of the Resolution Copper Mining land-
swap project in Arizona, US, has had serious 
pushback from a group of Apaches, who 
sued the US government in January 2021. 

3. Future copper mines are projected to be 
lower grade and deeper
Grade is a measure of the how much 

Controlling the Copper Crunch

valuable metal there is in the ore body 
(deposit). Deeper, lower grade orebodies 
means new copper mines are likely to 
generate more waste rock, more tailings, 
and hazardous elements such as arsenic.

“If the projected demand is met, we calculate 
the world will produce more than nine times 
the amount of copper tailings between 2000 
and 2050, than in the entire century prior,” 
Professor Kemp said.

Meanwhile, the industry faces a crisis of 
credibility over its management of this 
hazardous waste.

4. New copper mines will likely be located 
in politically and ecologically sensitive 
areas
“Our research from 2019 found 65% of 
copper ore bodies that haven’t been mined 
are in areas with high water risk: too little 
water means miners compete for it among 
other local water users, and too much 
means waste can be difficult to contain,” 
Professor Kemp said.

“Almost half (47%) of these ore bodies occur 
on or close to Indigenous peoples’ lands, 
and 64% within or near areas critical to 
biodiversity conservation. 50% are in socially 
and politically fragile countries, such as the 
Democratic Republic of Congo.”

A simple price rise won’t solve major 
issues
In the past, the mining industry has relied 
on rising prices to address supply shortfalls. 
Higher metal prices give companies the 
financial capital they need to operate 
in difficult locations and invest in new  

mining technologies.

Some of this capital will support sustainability 
improvements, such as recycling and 
reductions in water and energy use. 

“But many of the sustainability challenges 
we’ve outlined above are not price sensitive,” 
Professor Kemp said.

“Mining companies cannot pay their way out 
of biodiversity loss, extreme poverty, and 
corruption risk. 

“If they don’t engage these big challenges 
before the copper boom gets underway 
these impacts will be baked in mining’s 
future legacy, without clarity about who 
takes responsibility in the long term.

“This would add to the devastating impacts 
existing mines have already caused. One 
famous example is the Panguna mine 
in Bougainville, which led to massive 
environmental damage and triggered a civil 
war.

“What’s more, intensifying social and 
environmental impacts of copper mines 
could jeopardise the long-term supply of 
copper. If opposition grows, and supply 
stalls, then so too will the clean energy 
transition.”

So what are the options?
“As demand for copper moves into 
overdrive, we are at a crossroads,” Professor 
Kemp said.

“One option is to support large-scale copper 
mining and the clean energy transition for 

the greater good of the planet. Miners would 
do their best to minimise impacts, but we’d 
accept there’ll be collateral damage for local 
communities. 

“This is far from the latest commitment to 
“zero harm to people and the environment” 
that the world’s largest companies recently 
made to tailings management.

“A second option is to insist miners exhaust 
all opportunities to avoid harm. This is 
because sacrificing the interests of local 
people in the interests of a greater good 
would not be considered responsible, 
as it does not align with the concepts of 
equity and fairness that underpin the Paris 
Agreement.

“This second approach would require 
significant improvements in managing 
social and environmental impacts of copper 
mining. 

“It may also mean reducing global demand 
for copper, finding substitutes, and making 
hard choices about not developing mines if 
the risks to local people and the environment 
are too high. 

“Doing this would require a wholesale 
restructuring of the function of global 
commodity markets.

“We may not yet have a solution, but as 
the world prepares for this year’s major 
Climate Change Conference in Glasgow, we 
must start to ask: what kind of justice are 
we seeking in the “just transition”, and for 
whom?” AMR

As an efficient electrical conduit, copper is required for many renewable 
energy systems including solar and wind power. Image: Granville Harbour  
Wind Farm

Part of the Resolution Copper Mining land-swap project in Arizona, US, has 
had serious pushback from a group of Apaches, who sued the US government 
in January 2021. Image: AP Photo/Ross D. Franklin

The Panguna copper mine in Bougainville sparked a decade-long civil war. 
Image: AAP Image/Ilya Gridneff
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YOUR FLEET  
 SPECIALISTS

Designed for operators of constantly loaded light vehicles, 
the Pedders GVM+ upgrade program has been engineered, 
tested and certified as an official upgrade for load carrying 
applications. 
Pedders GVM+ program will ensure that the vehicle is not 
only fit for purpose but compliant with the road rules, OH&S 
and insurance requirements. With a Pedders GVM+ Kit you 
can have peace of mind that you are meeting all SAFETY & 
LEGAL REQUIREMENTS for your business. 
Key Features:
• Designed for Durability & Performance
• Mine Spec Engineered
• Harsh Conditions Tested
•  Made to ISO9001 Quality & Safety Standards
The Pedders GVM+ upgrade solution adds additional 
payload to a selected range of load carrying and towing 
vehicles.
Contact fleet@pedders.com.au for more information or visit 
our website www.pedders.com.au/fleet-solutions/

Fortescue Metals Group’s diesel usage 
would exceed one billion litres annually 
in just a few years if it did not pursue 

greener energy sources.

The staggering figure was highlighted by the 
company’s Director of Sustainability Alison 
Terry at WA Mining Club’s May luncheon. 

Ms Terry said this is why FMG was moving 
‘’very rapidly’’ towards green energy, and 
particularly green hydrogen, initiatives.

These initiatives would be advanced by 
Fortescue Future Industries, a wholly owned 
subsidiary of FMG that Ms Terry said was 
founded, from a business perspective, on 
the basis of FMG being an export-based 
business. 

‘’Hydrogen and green hydrogen in particular 
is a massive export opportunity for 
Australia,’’ she said.

‘’And with decarbonisation, we also have 
the ability to benefit from green hydrogen 
across our operations.

‘’We have announced a range of targets 
that are being worked on at the moment 
across haul trucks, locomotives, shipping, 
drill rigs—anything that now currently uses 
diesel.

‘’(Because) if we project out just a few years, 
our diesel usage could exceed one billion 
litres per year so from a pure commercial 

imperative, that is something we have set 
out to address.’’

From a social perspective, Ms Terry said 
FMG wanted to lead the way on climate 
change, recently bringing forward its net 
zero emissions target from 2040 to 2030. 

Ms Terry was one of four panellists at the 
mining club event who are all considered 
sustainability and climate change experts in 
the resources sector.

John O’Brien is a partner in Deloitte’s Energy 
Transition and Decarbonisation group, 
which completed modelling for the National 
Hydrogen Strategy. 

When asked what the obstacles were to 
hydrogen, Mr O’Brien said the economics 
could be challenging, some of the technology 
wasn’t quite mature and it was sometimes 
difficult to find a market for the clean fuel. 

“If all the red dirt that exists in WA is going 

to continue to have value, hydrogen has 
to work,” he said. ‘’Hydrogen has to work 
for iron ore and steel, it has to work for 
ammonia, is has to work for chemicals and 
once you have got that level of scale, then it 
might be able to be used for heavy transport 
or…big trucks and so that is where it will 
happen.’’

Another challenge was whether customers 
would accept blue hydrogen, which is 
carbon neutral, through carbon capture and 
storage — but is still fossil-fuel based.

‘’I am not sure that question has been 
resolved and that is where I think eventually 
green hydrogen will win and the timing of 
that transition is interesting,’’ he said.

Green hydrogen is produced using a process 
called electrolysis, powered by renewable 
energy. 

Hydrogen Energy director Richard Beazley 
said there was ‘’a lot of social pressure to 

move away from fossil fuels’’.

‘’The question is, what is the base-load for 
replacement of diesel and natural gas … you 
either go with hydrogen or batteries.’’

As the technology currently stands, Mr 
Beazley said batteries were short term 
energy storage mediums, whereas hydrogen 
provided a long-term energy source. 

‘’Unless you can get renewables to work 90% 
of the day, you will be looking at hydrogen if 
you want to get away from fossil fuels,’’ he 
said. 

Chris McCombe, General Manager-
Sustainability at Minerals Council of Australia, 
said the mining industry had an “incredible 
capacity to leave an enduring, positive 
social legacy” from an Environmental, Social 
and Corporate Governance point of view 
and that Australia was poised to lead the 
world to make mining both sustainable and 
profitable. AMR

BY KATE CHRISTIAN

Hydrogen Holds 
Decarbonisation Key

Moderator Michael Williams (Bellevue Gold) and sustainability expert panelists Richard Beazley (Hydrogen 
Energy), Alison Terry (FMG), John O’Brien (Deloitte) and Chris McCombe (Minerals Council of Australia). 
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As the worldwide movement towards 
a zero-emission global economy 
gathers momentum, hydrogen is 

increasingly being thrust into the limelight 
as the new pathway to decarbonisation. 

On May 5, the Australian Government 
allocated more than $100m to three ‘green’ 
hydrogen pilot projects as it aims to position 
the nation as a clean hydrogen-producing 
powerhouse by 2030.

This followed the release of its Technology 
Investment Roadmap, which singled 
out hydrogen as one of five priority 
technologies to accelerate development 
and commercialisation of low emission 
technologies. 

The private sector is also ploughing money 
into research and development to improve 
the economic viability and scalability of the 
‘fuel of the future’ with several world-first 
projects happening around Australia. 

The Australian Mining Review spoke to 
Hexagon Energy Materials Chairman 
Charles Whitfield about the positive outlook 
for Australia’s hydrogen industry and why 
he believes both ‘blue’ and ‘green’ hydrogen 
can be ‘clean’.

Mr Whitfield said the resources market had 
become familiar with the demand for clean 
energy sources as economies look for ways 
to reduce greenhouse emissions.   

The focus had largely been around the 
electrification of energy, particularly relating 
to cars.

Why So Blue?
Blue hydrogen may hold decarbonisation key.

This has created new markets for battery 
materials like lithium, graphite and cobalt as 
well as elements used in electric motors and 
generators like some of the super magnetic 
rare earths.  

‘’What economies like Japan, Korea and the 
EU have found…is that hydrogen has a lot 
wider applications than battery electrics, not 
only for light road transport but for other 
CO2 emitting industries like steel, fertilisers 
and industrial chemicals,’’ he said.

‘’Due to the large number of applications 
for hydrogen across so many sectors, the 
growth projections for the industry are 
huge, but if hydrogen is such an obvious 
choice, why is it only now being looked at?’’

Mr Whitfield explains the hydrogen industry 
has always used fossil fuel hydrocarbons, 
such as oil, gas and coal, as feedstock for 
the production of so-called ‘grey’ or ‘brown’ 
hydrogen. 
 
Currently about 96% of hydrogen is 
produced this way.

The remaining 4% uses a process called 
electrolysis, which splits hydrogen from 
water, but of this only 1% uses renewable 
energy. 

This is known as ‘green’ hydrogen because 
no greenhouse gases are admitted.

‘’The reason why the industry is this way is 
the cost of green electrolysis is several times 
the cost of traditional methods and the 
volumes that are produced are too small to 
meet current needs,’’ Mr Whitfield said. 

‘’In order to kickstart the widespread 
adoption of hydrogen, there needs to be 
cheap and plentiful hydrogen to induce 
customers to switch from their current 
energy source.

‘’While everyone is hoping the future 
brings new technology discoveries to make 
electrolysis more efficient, scalable and 
cheaper aspiring hydrogen economies 
are turning to other zero emission ways 
of producing large volumes of cheap 
hydrogen.’’

Enter ‘blue’ hydrogen, which still uses fossil 
sources to create hydrogen, but the carbon 
emissions are captured and re-used, or 
stored deep underground, including within 
exhausted gas and oil wells.
‘’The critical thing in planning a blue 
hydrogen project is to have a nearby CO2 
reservoir or sink to sequester the CO2,’’ Mr 
Whitfield said. 

‘’Luckily, Australia has two enormous 
onshore sequestration opportunities in the 
Cooper and Amadeus basins.  

‘’Energy companies like Santos and Central 
Petroleum are looking at rapid development 
of these fields for CO2 disposal, and 
Hexagon Energy is planning to produce 
hydrogen in the nearby Pedirka basin and 
take advantage of the close proximity of CO2 
storage.’’

On May 3, Hexagon Energy Materials 
announced it had enough funding to 
advance the Pedirka Blue hydrogen project 
in the Northern Territory after completing a 
$6.2m placement. 

The plan is to convert the underground 
coal resource to hydrogen for export and 
domestic markets.

With its proximity to existing oil and gas 
infrastructure offering advantages for large 
scale hydrogen production, the company 
will use a zero-carbon emissions steam 
reformation process to produce clean 
hydrogen.

Carbon dioxide emissions will be captured 
and sequestered underground or used for 
enhanced oil recovery projects.

‘’While not a red herring, green hydrogen 
is too far away from the price and volumes 
required by the industry to get the necessary 
switch to hydrogen that is required to meet 
emission targets,’’ Mr Whitfield said. 

‘’Many industry insiders and governments 
see blue is the immediately available 
solution to cut emissions and drive adoption 
in the path to the hydrogen economy – the 
mantra is not if it’s green but if it’s clean.

‘’Reports by the EU and Japanese 
governments see blue hydrogen being the 
fastest way to tackle emissions and make up 
around 50% of hydrogen production out as 
far as 2050 and the Australian government 
sees blue hydrogen as a cornerstone of the 
hydrogen roadmap.’’

The Australian Renewable Energy Agency 
(ARENA) has conditionally approved 
expenditure of $103.3m towards three 
commercial-scale ‘green’ hydrogen projects. 

• Engie Renewables will get up to $42.5m 
towards a 10MW electrolyser project 
to produce renewable hydrogen in a 
consortium with Yara Pilbara Fertilisers 
at the existing ammonia facility in 
Karratha, WA.  

• ATCO Australia will receive up to 
$28.7m towards a 10MW electrolyser 
for gas blending at ATCO’s Clean Energy 
Innovation Park in Warradarge, also in 
WA. 

• Australian Gas Networks Limited will get 
up to $32.1m for a 10MW electrolyser 
for gas blending at AGIG’s Murray Valley 
Hydrogen Park in Wodonga, Victoria.

Meanwhile, operations have commenced at 
the Victorian sites of the Hydrogen Energy 
Supply Chain (HESC) pilot project—a world-
first integrated supply chain that will use 
Latrobe Valley coal to produce hydrogen for 
shipment to Japan. 

The commencement of the Australian arm 
of operations is a significant leap forward 
for the country’s ambition to be a key player 
in the emerging global hydrogen economy, 
and the project will also harness carbon 
capture and storage.

GHD has won a contract from Santos to carry 
out a concept study to create blue hydrogen 
from natural gas by capturing and storing 
carbon emissions in the Cooper Basin. AMR

Hexagon Energy Materials now has enough funding 
to advance the Pedirka Blue hydrogen project in the 

Northern Territory.

Operations have commenced at the Victorian 
sites of the Hydrogen Energy Supply Chain (HESC) 
pilot project.

BY KATE CHRISTIAN

AMR JUN2021News14



High productivity, performance and reliability 
with our full bucket solutions 

for mining equipment

MTG since 1957 MINING / CONSTRUCTION / DREDGING

mtgcorp.com

TERRACAST LIPS SYSTEMS TWINMET
PROMET

http://mtgcorp.com


Samsung Electronics has revealed 
the new Galaxy XCover 5, a rugged 
yet sophisticated device designed to 

handle demanding jobs while meeting the 
needs of an increasingly mobile workforce. 

Engineered for the field and factory, the 
Galaxy XCover 5 combines durability with 
comfort for a product that is sleek and easy-
to-hold, yet rugged enough to withstand 
tough work environments. 

It’s built to power today’s mobile business 
with improved touch sensitivity for use with 
gloves, and comes with an easy-to-charge, 
replaceable battery for all day productivity.

Samsung Electronics Australia Head 
of Enterprise and Government Mobile 
Business, said the Samsung Galaxy XCover 5 
was an incredibly strong option for Australian 
businesses seeking a device that can handle 
the challenges of demanding workplaces 
and environments, as well as support their 
enterprise security requirements for up to 
five years.

“Samsung has invested heavily in developing 
its rugged portfolio of smartphones and 
tablets by combining our heritage in mobile 
innovation, security services through Knox, 
as well as hardware design and leadership,” 
he said. 

“The Galaxy XCover 5 extends the range 
further with improved design and specs, as 
well as the introduction of Enterprise Edition 
software maintenance. 

“We are also proud to announce that 
the Galaxy XCover 5 comes with security 
maintenance of up to five years, giving 
enterprises peace of mind when it comes to 
the longevity and security of the device. 

“Furthermore, with Knox Capture & Knox 
Suite, the device is not only designed to 
secure technology for enterprise use, but 
its barcode scanning tool enrichens the 
potential use cases and industries it can 
benefit. 

“From helping healthcare facilities and 
retailers to manage inventory with barcode 
scanning, to mining and construction 
workers communicating onsite via the 
phone’s Microsoft Teams Walkie Talkie, with 
all the robust features that make it durable 
in even the toughest conditions, the Galaxy 
X Cover 5 is a truly versatile device.   

“Its price point at RRP $449 Inc. GST 
also makes it the ideal fit for most fleet 
deployments, enabling enterprise mobility 
at scale.”

Australia, provides mining-technology 
measurement services to build improved 
geological models that help mining 
companies increase productivity. 

The company’s flagship product is OreSight, 
a highly advanced solution that provides 
near real-time borehole assay data and 
grade information. 

The mining companies feed this data directly 
into their blast pad models, allowing them 
to make improved decisions on production 
and ore blending.

Epiroc has completed the acquisition 
of Kinetic Logging Services Pty Ltd, 
an Australian company that provides 

mining companies with geophysical logging 
services. 

Kinetic Logging Services, based in Perth, 

Teledyne Technologies has completed 
the acquisition of FLIR Systems, which 
will now be included in Teledyne’s 

Digital Imaging segment and operate under 
the name Teledyne FLIR.

Under the terms of the agreement, FLIR 
stockholders received $28 per share in cash 
and 0.0718 shares of Teledyne common 
stock for each FLIR share. 

Previously, Teledyne secured all permanent 
cash financing for the transaction with a 
weighted average borrowing cost of less 
than 2%.

Teledyne expects the acquisition to be 
immediately accretive to earnings, excluding 
transaction costs and purchase price 
accounting, and accretive to GAAP earnings 
in the first full calendar year following the 
acquisition.

Current vice president of Teledyne and 
president of Teledyne’s Digital Imaging 
Segment, Edwin Roks, is now executive vice 
president of Teledyne. He will continue to 
serve as president of Teledyne’s Digital 
Imaging Segment, which now includes 
Teledyne FLIR. 

Todd Booth has been promoted to senior 
vice president and Chief Financial Officer 
for the acquired Teledyne FLIR group of 
businesses.

Teledyne executive chairman Robert 
Mehrabian said  as a combined company, 
Teledyne FLIR will uniquely provide a full 
spectrum of imaging technologies and 
products spanning X-ray through infrared 
and from components to complete imaging 
systems. 

“Teledyne FLIR will also provide a complete 
range of unmanned systems and imaging 
payload across all domains ranging from 
deep sea to deep space,” he said.

About Teledyne
Teledyne Technologies is a leading provider 
of sophisticated digital imaging products 
and software, instrumentation, aerospace 
and defense electronics, and engineered 
systems. 

Teledyne’s operations are primarily located 
in the USA, Canada, the UK, and Western 
and Northern Europe. AMR

New Galaxy Phone Has You CoveredTeledyne Nabs 
FLIR Systems

Epiroc Acquires  
Logging Company 

 Built for Tough Environments 
The Galaxy XCover 5 is equipped with 
various features to handle demanding jobs 
and activities. Enhanced shock absorption 
enables the Galaxy XCover 5 to withstand 
drops of up to 1.5m and IP68-rated dust and 
water resistance means it can be submerged 
in over a meter of water for longer than 30 
minutes with complete protection against 
dust. 

And, as professionals in the field are 
required to wear gloves due to health and 
safety precautions, the Glove Touch feature 
increases touch sensitivity allowing users to 
operate the device while wearing gloves for 
quick and convenient use.

In addition to being physically built for lasting 
durability, devices must protect sensitive 
information critical to business operations. 
The Galaxy XCover 5’s hardware is protected 
by Samsung Knox, the company’s defence-
grade security platform offering true end-
to-end protection with security embedded 
across every single layer of the device, from 
the chip all the way up to the apps. 

Samsung Knox protects confidential 
business information in real-time and 
pre-emptively responds to increasingly 
advanced malware and malicious threats. 
            
Integration with the Samsung Partner 
Ecosystem 
The Galaxy XCover 5 is also enhanced with 
unique partner-enabled mobility solutions 
for use in a wide range of business scenarios, 
including the ability to integrate the walkie 
talkie function in Microsoft Teams. 

The push-to-talk function allows users to 
stay in contact with anyone throughout the 
day with a simple push of a button, making 
it easier for colleagues to communicate with 
one another. 

Users can also configure which apps can be 
launched with the XCover Key – a customised 
feature that offers single-touch access to 
your most frequently used apps such as LED 
flashlight, emergency calls or maps. 
 
Greater Performance
Equipped with the powerful Exynos850 
processor, 4GB RAM and up to 64GB internal 
storage, the Galaxy XCover 5 has the power 
to keep up with the stringent demands of 
your business. 

The long-lasting, replaceable 3000mAh 
battery also supports fast charging through 
USB and POGO pins so users can spend less 
time plugged in and more time on the task 
at hand.

The company, which was part of MPC Kinetic 
Holdings, has about 180 employees and has 
annual revenues of about MAUD 30 (MSEK 
195). 

Kinetic Logging Services becomes part of the 
Surface division. 

Epiroc’s President and CEO Helena Hedblom 
said together, the two companies would 
provide a wide range of smart products and 
services that strengthen mining customers’ 
end-to-end productivity.

Professional Grade Camera
The Galaxy XCover 5 comes equipped with a 
single 16MP (F1.8) rear camera that provides 
impeccable sharpness making it effortless 
to capture professional-grade images and 
videos. 

The Live Focus feature allows the subject of 
your shot to stand out and the 5MP (F2.2) 
front camera is ideal for video conferencing. 
Furthermore, the inclusion of Samsung 
Knox Capture also allows enterprise-
grade scanning right on the phone at a 
competitive value, without compromising 
device performance. 
 
Convenient Features 
The Galaxy XCover 5 is also packed full of 
other convenient features that will aid users’ 
work and outdoor activities. 

The LED flashlight on the rear of the phone 
next to the camera can be used like a torch 
light, assisting vision in darker environments. 

The Galaxy XCover 5 also comes equipped 
with an NFC chip allowing the phone to be 
used as a wallet or transportation card, 
making it ideal for professionals who use 
public transport to commute to work. AMR

“We look forward to bringing OreSight to our 
customers around the world,” she said. AMR

The Galaxy XCover 5 is an incredibly strong 
option for Australian businesses seeking a device 
that can handle the challenges of demanding 
workplaces and environments.

The phone boasts many advanced 
features, including Bluetooth 5.0, 
support for 5GHz Wi-Fi, NFC, GPS, USB-C, 
and an audio jack. The rugged unit 
has an IP68 waterproof rating and 
is MIL-STD 810G certified. There is no 
fingerprint scanner but in its place, 
there is face recognition capability.

Kinetic Logging Services’ OreSight platform.
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Paul has appeared for insured defendants and their insurers, and frequently advises on various aspects of insurance 
law and liability, both contractual and arising under statute. These appearances have included cases of extent and limits 
of indemnity, dual insurance and reinsurance.
Paul’s professional life at the Bar has seen him appear for Governments in a broad range of areas extending through 
most aspects of administrative law (including workplace relations), constitutional law, contract and common law generally.
As a result of his relationship with Government cases, Paul has gained considerable insight into the workings of the 
executive Government and the Public Service and is sensitive to the nuanced approach that is required when appearing 
either for or against Government.
He has appeared in most administrative and quasi-judicial tribunals including Fair Work Australia, the NSW Industrial 
Relations Commission and their various predecessors, Administrative Decisions Tribunals, and professional disciplinary 
bodies. 
Paul has also appeared for interested parties and as Counsel Assisting in a broad range of inquiries, including ICAC, 
significant Coronial Inquests and Royal Commissions.

Arbitrator
Paul is a member of the Chartered Institute of Arbitrators and a councillor of the NSW branch. He is frequently invited to 
speak at International Conferences, concerning particularly Mediation and International Commercial Arbitration.
Paul accepts instructions as mediator, arbitrator, and advocate in mediations and domestic and international arbitrations 
in Australia and internationally.

Mediator
Throughout his career, Paul has utilised mediation as an effective mechanism for resolving disputes. 
First accredited as mediator in 1995, Paul has since conducted a large number of mediations in relation to a wide range 
of issues. As an experienced mediator and barrister, Paul is able to quickly identify the key issues in a dispute and 
facilitate fair and effective outcomes for parties.
Paul accepts instructions as mediator or advocate in mediations both locally, interstate, and internationally.

Litigator
Paul continues to practice as a barrister and has had considerable experience representing both plaintiffs and 
defendants in all the jurisdictions where he specialises in arbitration and mediation. 
He will go to court for any party where arbitration or mediation are exhausted and failed, or not available.

The Arbitration and 
Mediation Specialist
Paul Menzies has had extensive experience in Work Place matters, including award and agreement negotiations and 
litigation as well as unfair dismissal and discrimination claims.

Contact
Paul Menzies can be contacted through 
his clerks. 
Clerk 
8 Wentworth Chambers 
Level 8 
180 Phillip St 
Sydney NSW 2000 
DX 397 Sydney
Clerk 
Laura Bradford 
+61 2 8231 5905 
lbradford@8wentworth.com.au 
www.8wentworth.com.au
Southern Highland Chambers Exeter 
DX 4971 
Bowral 
02 9232 5331
Dever’s List 
205 William St, Melbourne VIC 3000
Clerk 
John Dever 
Ph: +61 3 9225 7897 
jdever@vicbar.com.au 
www.deverslist.com.au

Paul can also be contacted by email at 
paulmenzies@paulmenziesqc.com.au 
or in chambers on  
+61 2 9232 5331 
+61 412 325 331
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www.truflopumps.com.au

Legendary
Dewatering Pumps
Our reputation is your peace of mind.

remember . . . our reputation is your peace of mind.
Uncompromising design and engineering constructed with a superb build quality, the 
Truflo Pumping Systems range guarantees your peace of mind of a job that will be well done. 
Our promise to you and your operation is excellence in service, brilliance in heavy duty pumping 
performance backed by legendary support – pumps that last and last. 

Call us now and put your mind at ease

http://www.truflopumps.com.au


What REALLY happens in the life of a 
fly-in, fly-out mine worker?

Is it all high jinks for high pay?

A book by blogger and real-life FIFO 
employee Aaron White – FIFO: What Really 
Happens After the Plane Takes Off – helps 
to unravel the mystery for those not 
accustomed to the life of working rostered 
weeks in hot, dusty, remote locations, while 
apart from families thousands of kilometres 
away in the big city.

The amusing anecdotes surround the life of 
Mick, a nice guy from a small town who lands 
himself a FIFO job, and whose delusions of 
grandeur quickly fall apart after he gets a 
closer grip with the harshness of labouring 
in isolation for two to three weeks on end.

In the process, the book covers suicide, 
fatigue, camp life, drugs and alcohol, 

Derek Bastow, a second-generation 
excavation and earth-moving contractor 
from Pakenham in Victoria, had just taken 
the controls of his brand-new Komatsu D65-
16 for the first time when it suffered a major 
malfunction. 

Derek was on a big farming job which 
couldn’t afford a hiccup, and worse, both his 
sons Tim and Colin – the third generation of 
Bastow Construction – had already driven 
the new bulldozer.

But Derek was in the seat when it stopped, 
a source of family mirth and personal 
embarrassment.

“Derek rang me looking for an instant 
solution,” Andrew Fowkes, Komatsu’s 
major account manager, quarries said, 
understating the tone of the call.  

The timing couldn’t have been more poor 
- Andrew was in hospital recovering from 
surgery, but Derek didn’t know that.

By the following morning a loan machine 
had been delivered to Derek’s job, and 

The Life of a FIFO Worker

Customers Count at Komatsu

overspending, relationships good and bad, 
and mining stereotypes, to name just a few.

In between encounters with drunken mates 
in various states of undress, adjusting to 
early starts and living in a donga, being 
hit upon by members of the opposite sex, 
and impromptu holidays to Thailand, Mick 
experiences the sad reality faced by many 
FIFOs kept apart from husbands, wives and 
kids.

On an unexpected early break from work, 
Mick returns home from his shift hoping 
to spring a romantic surprise, only to 
discover his wife in bed with two other male 
companions. It’s certainly a fact that many 
people feel the pangs of loneliness while 
their spouses or partners are away for 
several weeks at a time, and unfortunately 
many FIFOs can relate to Mick’s ordeal.

The genesis of the book came when, as a 

some-time later a brand-new bulldozer had 
replaced the one that had malfunctioned.

“It was completely unexpected,” Derek said. 

“I’d anticipated they might try to repair the 
engine or even replace it, and I was bracing 
for a battle over warranty provisions.”

Instead, Komatsu had acted promptly to 
resolve an issue which was obviously a one-
off and they had in the process created a 
customer for life.

“It doesn’t matter what company you are, 
at some time you’re going to run into a 
problem – and it’s how you handle it that 
makes the difference,” Andrew said.

“I’d been with Komatsu for 15 years and 
never experienced a difficulty like this 
before. I just knew if we didn’t act promptly, 
he was going to be in trouble.”

A&KA Bastow and Son, now entering its 
fourth generation with the birth of Derek’s 
grandsons Beau, two, and Bailey, one, is 
typical of the family-owned contractors 

haul truck operator in a WA goldmine, and 
part of the industry for 17 years, Aaron 
discovered there was a lack of books and 
podcasts to help miners and their families. 
 
“When I went to the shops to buy a book 
about what I do at work to show my two-
year old son, I realised there were none,” he 
said. 

“So I YouTubed how to self-publish a 
children's book and took photos of all the 
machines at work and made a book. 

 “The book helped me and my work mates to 
show our kids and even our partners what 
we do at work. I also made a colouring book 
to go with it.”

Aaron said that driving the trucks for 12 
hours a shift, with only the radio and a two-
way, was often fatiguing. 

serving their local communities and who 
rely strongly on their relationships with their 
machinery suppliers.

“We’ve recently taken delivery of our first 
Komatsu PC350LC-8 excavator and it’s fair 
to say that we bought it as a result of the 
bulldozer experience,” Derek said.

The business’s oldest surviving piece of 
machinery is a Komatsu D65-8 bulldozer, 
bought by Derek’s father Austin in 1985.

Derek’s boys call it the Old Girl, and while it 
is now coming up to 20,000 hours and on 
light duties, it still plays an active role.

Along with the company’s three other 
Komatsu bulldozers, it is currently 
completing the construction of what is 
claimed to be the area’s biggest dam, a 25ac 
380ML excavation for Schreuers and Sons, 
one of the country’s largest celery growers.

The Bastows and the Schreuers are long-
standing families of the West Gippsland 
area of Victoria and typify the relationship 
between the farming community and  

“So, I started a Podcast called The Aaron 
White Show, where I interview people who 
are doing interesting things or have been 
through stuff,” he said. 

“My work mates and I listen to podcasts 
while driving the trucks and feel they help 
you stay alert and we get to learn from other 
people's life experiences.”

FIFO: What Really Happens After the Plane 
Takes Off is available at:  
www.facebook.com/aaronwestonauthor

The children’s books are available at:
www.facebook.com/
childrensbooksbyaaronwhite
 
The Aaron White Show is on YouTube, 
Spotify, Apple podcasts and various 
podcast platforms.
AMR

their contractors.

“My father and I have worked with Theo and 
Tom Schreurs, and both our boys are now 
working together,” Derek said.

Derek collaborated with the Schreurs family 
to design their dam at Tarwin Lower, built 
100 km further east within Gippsland as the 
Melbourne urban sprawl continues to claim 
increasingly valuable farming land around 
Pakenham.

For the Bastows, the housing explosion has 
provided dual opportunity.

They continue to service their traditional 
farming clients while also providing 
machinery to quarry operators like Holcim 
at Pakenham, an opportunity for the family 
to continue to expand its business in the 
region.

“Beau and Bailey are already sitting on my 
knee on the D65-8- the Old Girl - not when 
its working of course,” Derek said. AMR

The children's book on 
mining machines.

The Komatsu fleet at the Bastow property.

Aaron White with his book.
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Global mining company Anglo-
American is adopting the use of an 
exciting technology – environmental 

DNA (eDNA) – to meet targeted and 
measurable environmental goals as 
part of its Sustainable Mining Plan, and 
commitments to achieving a net positive 
impact on global biodiversity.

DNA-based tools from biotechnology 
experts NatureMetrics are being used 
to revolutionise how the miner is able to 
evaluate risk and meet – or even exceed 
– environmental regulations, monitor 
progress towards biodiversity targets, as 
well as reducing monitoring cost and efforts.

As animals interact with their environment, 
particularly water, they leave behind a trail 
of genetic material – a fingerprint specific to 
each species.

In water, eDNA breaks down over a period of 
a few days, so when a species is detected, it 
means it has been in the area very recently.

Samples often also contain whole organisms, 
like plankton and microbes, and these help 
to give a picture of the broader ecosystem 
at a site, with this level of information 
vital in informing environmental impact 

Mines Study Water Fingerprints
assessments and conservation efforts on a 
wider scale.

Once collected, the samples are analysed 
and the DNA sequences are then compared 
against reference libraries to identify 
which species they came from – and 
literally hundreds of species from different 
taxonomic groups can be identified from 
each sample in a single analysis.

Anglo American Biodiversity Principal 
Warwick Mostert has been working with 
NatureMetrics to run a pilot in South Africa, 
and plans to get the local community 
involved with testing using “citizen science 
test kits”.

“It really helps, not only with being 
transparent, but it builds trust. And it's also 
interesting and fun!” he said.

Traditionally, monitoring biodiversity has 
relied on identification by sight and expert 
taxonomic knowledge but collecting data 
this way is expensive and time consuming, 
requiring large teams coming to a site, 
which in turn creates safety risks.

NatureMetrics’ Vere Ross-Gillespie says 
rapid surveys of the water using eDNA 

techniques in the field can provide crucial 
information on species, helping to manage 
risk from the earliest stages of a mining 
project.

And ongoing non-invasive monitoring 
throughout the entire operational life cycle 
of a mine can track the nature of impacts 
on biodiversity at the site and enable the 
company to minimise those effects and 
more effectively monitor rehabilitation of an 
environment, thereby assisting in restoring 
it to its former ecological state.

The COVID-19 pandemic has meant training 
to carry out the sampling using test kits will 
have to be done online and Warwick says he 
is looking forward to interacting with teams 
on site as soon as travel is permitted.

The Future
Over the next five years, Warwick hopes 
eDNA monitoring will be rolled out at all our 
sites across the Anglo American portfolio 
as part of our vision to be recognised as a 
global leader in environmentally sustainable 
mining, respected and trusted by our 
partners and our host communities.

“It's got huge applicability. If we think about 
early on in the discovery and exploration 

phase, where our knowledge is limited 
about the potential biodiversity risk in the 
area that we might be looking to explore, it’s 
a critical component to that,” he said.

“When a mine is in full operation, it will 
become a key part of the ongoing monitoring 
and evaluation in terms of our biodiversity 
performance.

“When we start to get to the point where an 
operation is coming to closure, it will allow 
us to make sure the work has been done 
and we can meet our objective of restoring 
an environment to better than its pre-
mining state.”

And Vere believes the work has even wider 
implications for the whole industry.

“Through barcoding campaigns and building 
up genetic reference libraries during the life 
of a project, these techniques can contribute 
to science for whole regions, with the data 
becoming available to other scientists and 
researchers,” he said.

"This is a great long-lasting legacy in addition 
to enabling a better picture than ever before 
of how biodiversity is changing in response 
to impacts." AMR

As animals interact with their environment, 
particularly water, they leave behind a trail of 
genetic material.

In celebration of Australia’s rich Indigenous 
culture, Dyno Nobel has partnered with 
award-winning Yindjibarndi artist Donna 

Willis to create a new Mobile Processing 
Unit (MPU) wrapped in her painting named 
Grandfather’s Country.

Dyno Nobel Asia Pacific President Greg 
Hayne said as one of the most visible and 
valuable parts of the company’s customer 
offering, its  MPUs provide the perfect 

canvas to celebrate the rich history and 
culture of the Yindjibarndi people. 

“Donna’s striking painting takes inspiration 
from the inland Pilbara landscape in WA 
where she grew up and we’re honoured 
the land of her grandfather is on full display 
across our MPU,” he said. 

“Named after Donna’s grandfather, Sandy, 
the MPU is a symbol of our commitment 

to diversity and inclusion and supporting 
improved outcomes for Indigenous 
Australians.” 

In collaboration with Dyno Nobel and WA’s 
Department of Mines, Industry Regulation 
and Safety, completion of the project was 
celebrated in March when Sandy was 
mobilised to a site in the Pilbara.

Based at the Yinjaa-Barni Artists Centre in 

Roebourne and fluent in Yindjibarndi, Ms 
Willis shared the story of her work: “Our 
Grandfather was born in this Country we call 
Cangiangi. That’s where my Grandfather was 
a dog hunter for Dingoes; that was his job. 
Back in the days he travelled everywhere in 
our Country; Yinjabarndi Country. He knew 
every camp site and water hole.” AMR

Grandfather’s Legacy Honoured Yindjibarndi artist Donna Willis with Sandy.
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London has long been known as a Mecca 
for the insurance industry and the place 
where it all began with the world’s 

insurance marketplace: Lloyd’s of London.

So that is exactly where Laura Porter went 
to develop her skills, knowledge and contact 
base.

After starting her career in Perth at QBE 
Insurance, where she worked her way 
up from a data processor to commercial 
underwriter, she left the “dark side” to 
become a general insurance broker. 

Laura then headed to the big smoke to 
get first-hand experience of the Lloyd’s of 
London insurance market. 

“I got to a point in my career where I thought: 
‘If I want to do well in insurance and my 
career and be able to be a broker that makes 
a difference and offer something more to 
my clients, then I need to go work with the 
big boys in London and learn’,” Laura said.

She joined Miles Smith Insurance Group—
one of the largest Lloyds brokers—in June 
2015 as a fresh-faced 28-year-old. 

“I thought it would be relatively simple; 
insurance is insurance, right?

“But I quickly realised there is more to the 
insurance game than what we were all 
accustomed to in Australia. 

“My skillset and knowledge developed 
tenfold over there, just by seeing bigger 
risks, different pricing and insurer appetites, 
seeing the market begin to harden and 
learning about how the Lloyd’s market 
actually worked.

“I learnt how to structure different insurance 
programs for risks with complex layers, 
clients that had adverse claims, and how 
important it really is to understand your 
client’s risk exposures and ensure you really 
understand your client and their business, 
and at the time I didn’t realise how invaluable 
those two years were going to be.”

Miles Smith specialised in harder to place 
risks, in areas like mining, scaffolding, 

waste and recycling, industries dealing with 
asbestos, and a range of niche industry 
schemes.

Laura worked with them to develop a fuel 
distribution and haulage product as well as 
working with hazardous industries.

Having being born and bred in WA, it was as 
if a career in mining was meant to be. 

“WA is a mining state, with my father working 
as a boilermaker on a number of sites up 
north, including the iron ore mine at Koolan 
Island in the 1980’s and my uncle being a 
geologist, and now a mine manager—it runs 
in my family,” Laura said.

“Whilst I may not have wanted to become an 
engineer, I have loved being a broker that 
places and assists these clients on a daily 
basis.

‘’I have always been interested in the more 
challenging risks involved with mining, 
right from the blue-collar workers including 
the very important tradies up to the white 
collared workers at the engineering and 
managerial end.”

Unbeknownst to Laura, as she was gaining 
priceless experience, and a few long lunches 
in London, the Australian insurance market 
was undergoing a major shake-up, which a 
lot of people were not expecting.

“It was heading towards being a harder 
market,” Laura said. 

“Earlier in my career, I enjoyed the pleasures 
of a softer market when insurance costs 
were lower, the insurers were hungry for 
new business and their capacity was higher.

“This meant they wanted to write more 
business, certain insurers were buying 
market shares in a number of risk classes. 
As a business the insurer’s investments 
were profitable and so was their balance 
sheet, re-insurance costs were low and 
insurers felt comfortable with a number of 
risks and industries and they could take on 
larger capacity on risks.

“But things were starting to turn and 

Australia was entering a new cycle, a number 
of inexperienced brokers were struggling, 
clients were left uniformed of these changes 
and those long standing relationships 
between brokers and insurers were tested.

“Capacity was becoming an issue, pricing 
was also increasing, a number of world 
events had occurred, returns on investments 
and interest rates were declining, insurance 
companies and underwriters were 
becoming more risk adverse, the need for 
additional risk management information 
on presentations including surveys and risk 
mitigation strategies were becoming more 
important than ever before.”

With the need to be prepared early and to 
understand the client, it was Laura’s ability 
to manage hard-to-place risks, think outside 
the box and restructure insurance programs 
that put her in good stead to return to 
Australia where she could now roll with the 
punches. 

New chapter at CBI
Laura chose to work for Perth-based 
Connect Business Insurance because of 
the core values put in place by CBI director 
Paul Cohalan and the company’s focus on 
mining, construction and transport, and 
those harder to place risks and clients, who 
aligned with her previous experience. 

“Those were the areas where I could 
provide a dynamic overview, additional 
risk assessment and implement risk 
management programs, understand 
and develop complex, multi-layered risk 
management programs, and secure the 
cover required by my clients in the local and 
international insurance markets,” she said. 

CBI’s mantra Understand, Build Trust 
and Educate struck a chord with Laura, 
who is now the company’s senior account 
executive. 

“Being able to develop relationships between 
CBI and the Lloyds of London market, where 
I had those face-to-face relationships, has 
been invaluable, because I have been able 
to ensure clients are looked after from a 
price and cover perspective, and I know the 
best insurance market for their industry and 

risk requirements,” she said.

“If you are not in a strong position to 
understand the client’s needs and be able 
to relate that to the underwriter, you won’t 
get a quote or if you do it will be unrealistic, 
in a market that is being inundated with 
presentations, you want yours to stand out, 
and this is done by ensuring you provide 
as much information about the client’s 
risk profile as possible, and ensure your 
presentation is given the time it deserves 
and your client receives the best possible 
outcome from the market.

“To make sure we have all the relevant risk 
management information, we talk to clients 
on a regular basis, ensuring we undertake 
risk surveys early, and assist with the risk 
recommendations.

“We work with specialists and create value 
through viewing risk management as not 
an additional cost to the business but a 
cost that enhances innovation, building 
credibility when presenting the client to the 
market and the call for greater transparency 
that aligns to their business agenda and the 
drive to achieve sustainable growth where 
trust and credibility are critical to success.

“While incorporating updated information 
from the market and understanding the 
clients full risk profile, we can help our 
clients manage their risk in an effective 
way, reduce premium costs, and improve 
business performance in an ever-changing 
market.

“This allows us to make presentations to 
underwriters six to eight weeks in advance, 
rather than two to three weeks out, which 
gives the underwriter enough time to 
review it, ask the right questions so they 
feel comfortable about quoting the risk, 
and in the event that the quote is needing 
additional layers of coverage, or the claims 
have been adverse, or the risk is now outside 
underwriting guidelines, we have enough 
time to seek alternative terms, which means 
we will also present the best option to our 
client.  

“Last month one underwriter told me they 
received 950 presentations, up from 400 the 

Inspiring 
Business 
Success

Connect Business Insurance senior account 
executive Laura Porter. 
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previous month, but they still have the same 
amount of staff and resources, then with the 
new working arrangements for a number of 
companies, things aren’t the way they used 
to be. 

“If your presentation is poor, you just go 
straight to the bottom of the pile and 
the underwriters won’t even look at it, as 
they want to work with brokers that have 
presented their client in the most attractive 
way.”

As a former underwriter herself, Laura 
understands what they want to see and 
is able to leverage her longstanding 
relationships with them to make them feel 
comfortable about underwriting the risks 
for CBI clients. 

“Claims will always be made in our industry 
but it comes down to whether the broker 
has developed a program to ensure you 
come out the other side in a strong position 
without having to shut your doors or go 
into liquidation because the broker didn’t 
understand a large part of the business that 
exposed you,” she said.

“It’s not just about reviewing contractual 
requirements, you have to understand risk 
from every angle and at all levels, right down 
to the person that works in the laundry 
because every single person has exposure 
on a mine site. 

“You also need to understand where the 
potential gaps are and how to plug those 
gaps.

“This is to avoid a situation where 
something happens and there is no cover 
for that, because that can mean someone’s 
livelihood is lost in an instant, or even worst 
someone has lost their life because a risk 
management policy or procedure was not 
followed. 

“This is why I always put the client first and 

I put myself in their shoes and think about 
what they stand to lose, and I never want 
to receive a call when a client has lost it 
all, and there was something I could have 
possibly done or some insurance cover that 
was available in the market that they hadn’t 
purchased.”

Building trust and longstanding relationships 
underpins the dynamic between the 
brokers, clients and insurers. 

“Having mistrust between any of the parties 
is never going to result in a successful, long-
term relationship,” Laura said.

“So, when something does happen, the 
client feels comfortable ringing us straight 
away, and we have the knowledge and 
experience to advise them on how the issue 
needs to be handled from the outset. 

“We don’t want clients trying to take the 
issue on themselves and leaving it to the 
eleventh hour when they have got lawyers 
banging down the door and they could 
potentially lose everything.”

CBI has built up a reputation as an 
approachable insurance brokerage which 
has clients’ interests at heart. 

The pandemic has made a hardening 
insurance market even tougher in the face of 
widespread business losses, lower returns 
on investments and global uncertainty.

Fires, floods and other natural disasters 
have not helped matters and insurers are 
becoming increasingly cautious about 
which industries and businesses they are 
underwriting. 

But there will always be a need for insurance, 
especially in a high-risk industry like mining. 

Diverse team
Connect Business Insurance offers bespoke 
risk management and insurance policies, 

mining

construction

transport

engineering
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“We see a world where valued 
& trusted risk advice inspires 

business success”

which are tailored to the individual needs of 
the business. 

The company achieves this through its highly 
experienced team, starting with Paul at the 
helm who has a strong and well-rounded 
background in the mining industry. 

His extensive resume encompasses a wide 
range of experience from hands-on roles 
to transport and logistics to managerial 
positions. 

Combined with Laura’s extensive experience 
on the insurance side of things, they are the 
dream team. 

“My strong points are understanding 
markets and the changes, pricing, dealing 
with complex claims, policy wordings, 
contractual reviews, ensuring the best 
presentation is presented to the market and 
I have a lot of experience and understanding 
the risks that other companies have been 
exposed to. 

“Due to my strong relationships with 
underwriters, I know which markets to go 
to for a coverage and pricing perspective, 
and which markets best suit my clients risk 
needs.

“Paul, who has been in the high vis on 
mine sites, adds another dimension to our 
presentations. 

“His experience gives CBI the point of 
difference when compared to other broker 
firms. 

“It allows us to dig down into the nitty gritty of 
processes and plans and risk management 
profiles in the mining industry.”

Together they are trying to change the 
culture in the insurance industry which is 
notorious for plugging a profession, such 
as drilling, into a program that spits out a 
generic quote. 

CBI avoids taking a broad-brush approach 
by actually understanding the client’s unique 
risk profile.  

‘’A driller might have excellent strategies in 
place to manage risk, they haven’t had any 
claims and they may have an HSE officer on 
site. 

“We look at a business from every angle to 
offer a bespoke solution.”

Paul is always looking for innovative ways 
to improve the industry and is currently 
developing a risk profile dashboard, which 
will be based on data to manage risks, 
improve claims management and ultimately 
lower premiums in the long run. 

Both Paul and Laura are passionate about 
insurance and providing trusted risk advice 
to inspire business success.  

“I really do love insurance, it isn’t a very sexy 
industry, but I enjoy the challenges that I’m 
presented with, and ensuring my clients get 
the best possible insurance program and 
receive the highest level of service is what I 
strive to achieve each and every day,” Laura 
said. 

“Every day is different, every client is unique, 
there are new challenges daily, you are 
always learning something new meaning it 
is never boring and traditionally insurance 
has always been seen as just a begrudged 
purchase, and something no one really 
wants to buy or thinks they will never need 
to use – which is why I try and have some 
fun each and every day —that is what I really 
love.”

Contact Paul Cohalan or Laura Porter at 
Connect Business Insurance on: 
Phone: 1300 477 662
Email: insurance@connectbi.com.au
AMR
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The Mount Pleasant coal mine at 
Muswellbrook, NSW, has applied to 
extend its lifespan by 22 years and 

double the amount of coal extracted each 
year. 

Joint venture owners MACH Energy and JCD 
Australia have lodged an Environmental 
Impact Statement with the NSW Department 
of Planning, Industry and Environment. 

The proposal will increase the extraction, 
processing, and processing of run-of-mine 
(ROM) coal from the current rate of 10.5mt 
to 21mt per year. 

The project will increase open cut extraction 
within the Mount Pleasant  leases by mining 
of additional coal reserves, including lower 
coal seams in North Pit.

The EIS is seeking staged upgrades to the 
existing coal handling and prep plant and 
coal handling infrastructure to facilitate the 
handling and processing of additional coal.

Mach also seeks to transport up to about 
17Mtpa of product coal to domestic and 
export customers by rail; make upgrades 
to workshops, electricity distribution and 
other ancillary infrastructure; and relocate 
existing infrastructure to aid the mining 
extensions.

The company aims to build and operate 
water management and water storage 
infrastructure in support of the mine and 
additional reject dewatering facilities, to 
allow co-disposal of fine rejects with waste 
rock as part of ROM waste rock operations.

“The proposed staging of ROM coal 
production will result in a gradual increase 
in operational employment in the project, 
which is expected to peak in 2041,” the EIS 
said. 

“This gives service providers enough 
time to plan small changes related to the 
region’s population, as well as the closure or 
downfall of other mines that are expected to 
occur during the life of the project. 

Mach said its rehabilitation and closure 
plans were designed to ensure that 
vegetation restoration and post-mining land 
use are compatible with the surrounding 
environment. 

As well, the Optimisation Project includes 
an increase in average operational 
workforce to about 600 people, with a peak 
of about 830 people; giving up part of the 
approved disturbance area to compensate 
for new disturbance areas; and use of 
innovative mine landform design to provide 
topographic relief and more natural exterior 
appearance of waste rock emplacement 
landforms;

Contractors 
Thiess was contracted in 2017 to undertake 

More Coal at Mount Pleasant

mining operations as well as provide mine 
planning and engineering services at Mount 
Pleasant until 2021.

Before mining operations began, Thiess 
developed site systems and processes, 
mobilised and assembled plant from across 
four states, and recruited and trained 
personnel. 

The team also safely prepared the explosives 
facilities and stripped topsoil from mining 
areas. 

The workforce has been built up with a 
focus on developing a strong performance 
culture. 

This culture values everyone’s contribution 
equally and is based on providing local 
opportunities.

More than 80% of Mount Pleasant 
Operation’s workforce lives locally. 

The mine has attracted a diverse workforce 
with female and Aboriginal and Torres Strait 
Islander participation. 

Mount Pleasant also engages a local 
Indigenous organisation to provide labour, 
machinery and cleaning services.

Today, Thiess is responsible for providing 
a full mining service and increasing mining 
production to 10.5mt ROM per annum. 

The team is also undertaking progressive 
rehabilitation. Works commenced less 
than six months after overburden removal 
began, and prior to coal mining.

Thiess partnered with Caterpillar and 
WesTrac to trial autonomous drilling at the 
Mount Pleasant coal mine in April 2020. 

A new Caterpillar MD6250 rotary drill rig has 
been deployed for the automatic drilling 
pilot project which is expected to continue 
until 2021 at the site.

Calibre DRA, a joint venture of DRA Pacific 
and G&S Engineering, was awarded a 
contract worth $149m for the design and 
construction of the train load-out facility 
and the CHPP.

Whittens was subcontracted by G&S 
Engineering Services for the bulk earthworks 
and civil construction works for the project, 
while Sedgman received the operations and 
maintenance (O&M) contract for the CHPP.

History and Geography
The Mount Pleasant open-pit coal mining 
operation is owned and operated by the 
Mount Pleasant Joint Venture, comprising 
MACH Energy Australia (95%) and Japan 
Coal Development Australia (JCDA, 5%).

MACH Energy acquired the coal asset 
from Rio Tinto for about $220.7m 

excluding royalties in August 2016 and 
started construction on the project in the  
same year.

It formed a joint venture with JCDA in May 
2018 while the first coal from the project 
was started in December 2018.

The on-going operation is fully consented to 
produce up to 10.5mt per annum of ROM 
fine coal until 2026.

The coal resources of the mine are hosted 
within the Vane and Jerrys Plains subgroups 
of the Wittingham Coal Measures belonging 
to the late Permian age. 

The proven and probable reserves of the 
mine are estimated to be 667Mt, while the 
measured and indicated coal resources are 
estimated to be 1.1bt. 

The Mount Pleasant Operation operates on 
a 24 hour a day, seven-day a week roster.

Processes
The open-cut mining method involving 
blasting, truck, and shovel operations is 
implemented at the mine. 

The four open pits at the Mount Pleasant 
mine include the South Pit, North Pit, 
Warkworth South Pit, and the Piercefield Pit.

The ROM coal is trucked to an onsite coal 
handling and preparation plant (CHPP) 
where it undergoes sizing, screening, de-
sliming, and washing for the production of 
final product coal.

The CHPP comprises two coal processing 
modules with a combined capacity of 
1500tph.

The final coal product from the plant is sent 
to a train load-out facility for transportation 
via the Muswellbrook-Ulan Rail Line. The 
coal is further transported on the Main 
Northern Railway to domestic customers or 
to the Port of Newcastle for export.

The coal mine is accessed from the Wybong 
Road and the electricity for the project 
is sourced through a 22kV powerline 
connecting a 66kV substation located near 
the CHPP.

The water for the project is sourced from 
the Hunter River and stored in localised 
tanks. AMR

The proposal will increase the extraction, processing, and processing of ROM coal from the current rate of 
10.5mt to 21mt per year. 

The Optimisation Project includes an increase in average operational workforce to about 600 people, with a 
peak of about 830 people.

The Mount Pleasant Operation operates on a 24 hour a day, seven-day a week roster.
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Since 2016, Fyfe has maintained an 
ongoing relationship with MACH 
Energy, providing a variety of survey 

services to their Mount Pleasant thermal 
coal project. 

Services have ranged from environmental 
rehabilitation monitoring that utilises RPAS 
(drone) technology, aerial imagery, and 
LiDAR, to rail alignment survey, and recently 
a high precision static control survey to 
convert mine coordinates to the newly 
introduced GDA2020 datum. 

Throughout this time, Fyfe has ensured that 
safety is a priority with more than 33,500 

hours on-site and no recordable injuries.

Fyfe managing director Gary Spence said 
trust and reliability had been key in the 
partnership with MACH Energy and all the 
company’s other clients.

“In addition to the current energy projects 
that we are known for, we have also 
been focused on other large projects in 
mining, infrastructure, defence, and urban 
development,” he said. 

“Our multi-disciplinary service offerings 
ensure that we are meeting client needs in 
an efficient, sustainable and safe manner.”

Along with the continuation on the Mt 
Pleasant project with the current Rail 2 
Project, Fyfe’s registered mine and land 
surveyors and multi-disciplinary specialists 
are delivering on other high value projects 
in mining.

Energy and Resources (Central and West) 
general manager Andrew Warner said Fyfe 
had been achieving some excellent project 
results for BHP at Olympic Dam through 
the use of drone surveys, “along with our 
engineering team delivering support in 
various areas of Olympic Dam including 
the electro refinery, desalination plant, and 
electric furnace areas”. 

“Our value through integration strategy is 
coming together,” he said. 

With offices throughout Australia, and a 
diverse client base, Fyfe’s multi-disciplinary 
consultancy services are proving efficient 
on large scale works with complex 
requirements. 

As Australia looks toward recovery post-
COVID, Fyfe says it is geared up with the 
latest high-tech equipment and experienced 
teams ready to deliver on projects across 
the country. AMR

Integrated Service Offerings

Fyfe engineers have a wealth of integrated 
experience and are ready to deliver projects 
across the country.
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Dependable heavy equipment 
maintenance provider, Mader Group, 
is a key supplier supporting various 

mine operations in the Upper Hunter Valley 
of New South Wales. 

The business also supports a growing 
network in the civil space, maintaining 
mobile equipment for major railway and 
highway infrastructure. 

Its growing team of specialists, who are 
largely locally based, have been instrumental 
in ensuring production-critical mobile 
equipment runs at peak performance for a 
multitude of customers, including several 
at the region’s renowned Mt Pleasant mine 
project. 

Throughout the Hunter Valley, heavy 
equipment such as drill rigs, excavators and 
haul trucks, power 24/7 to meet production 
targets at major mining operations. 

Planned maintenance is vital in guaranteeing 
safe and productive operations around the 
clock.

Much like cars, heavy equipment requires 
frequent services to run at optimal efficiency 
and repairs during breakdown scenarios. 

Mader is a one stop shop for heavy 
equipment maintenance with field 
technicians including its digger support 
crews, drill specialists, heavy road transport 

and mobile plant mechanics, ready to 
go for end-to-end maintenance such as 
component change outs, shutdowns and 
midlife services.

Planned maintenance can significantly 
increase and optimise the life of heavy 
equipment, however a high level of 
technical know-how and a well-coordinated 
team is imperative to successful execution 
of maintenance efforts. One example of 
this is a shutdown; a complex maintenance 
operation that requires large equipment to 
be taken offline while major components and 
accessories are replaced and refurbished.

To understand the sheer complexity of 
such a project, some large-scale shutdown 
operations are planned up to a year in 
advance to ensure fast turn arounds and 
streamlined efficiency with minimal bearing 
on production volumes.

Across the Mader Group, the company 
holds an inhouse team of more than 1,500 
technicians and 600 mine spec service 
vehicles, available to be mobilised to site 
in as little as 72 hours for time sensitive 

MAKING LIGHT MAKING LIGHT 
WORK OF HEAVY WORK OF HEAVY 
EQUIPMENT EQUIPMENT 
MAINTENANCEMAINTENANCE
 Tap-on, tap-off support 
 Fast response time 
 Diverse knowledge base 
 Safety-focused 
 Quality workmanship

The go-to company when you 
need maintenance support and 
solutions – fast 

service@madergroup.com.auservice@madergroup.com.au

madergroup.com.au

equipment maintenance and repair work. 

Supporting mining and civil operations 
across the globe, the company has marked 
its presence in 17 countries, ensuring a high 
availability of reliable equipment for its 
network of 200 clients across 350 sites. 

With a tightening skills shortage continuing 
to impact operations for large owner 
miners, businesses like Mader Group are 
key to guaranteeing production goes on. 

The business’s ‘tap on, tap off’ maintenance 
model allows its customers fast access 
to a large pool of tradespeople with the 
capability to service all makes and models 
of heavy mobile equipment. 

With locally based support in most mining 
regions of Australia, Mader Group can 
quickly respond to customer requests on 
a national scale maintaining all classes 
of earth moving equipment including 
excavators, wheel loaders, graders, water 
carts, dozers, drilling rigs and more. 

The Group also recently launched an 

infrastructure maintenance service in 
Western Australia, now offering support 
for process and non-process infrastructure 
facilities including power generation stations 
and port and rail infrastructure. 

With more than 16 years’ experience in 
the industry, the company believes it’s 
never been better positioned to facilitate 
equipment maintenance for its customer 
base. 

Executive Director and Chief Executive 
Officer, Justin Nuich said: “A history of 
quality maintenance and longstanding 
relationships with all the major names in 
Australian mining has placed us in a leading 
position within the maintenance sector’’. 

“Our unique blend of knowledge and 
experience has allowed us to listen to 
customer needs and broaden our skillsets 
and capabilities to suit. 

‘’We now have the ability to comprehensively 
support mining and civil operations across 
Australia and the world, and are proud to do 
so.” AMR

Mader Drives Mine 
Operations Forward

Mader Group has an inhouse team of more  
than 1,500 technicians and 600 mine spec  
service vehicles.
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Red 5’s King of the Hills (KOTH) gold 
project has been fully funded after 
it confirmed that $175m has been 

secured for the WA operation.

Red 5 completed its final feasibility study in 
September last year, which considered the 
construction of a 4mt a year bulk open pit 
and underground mining and processing 
operation.

The 2.4moz, 16-year project will use the 
funding for development and drilling, with 
Red 5 aiming to pour first gold in the June 
quarter of 2022.

The project expects to produce an average 
of 176,000oz every year for the first six 
years.

Red 5 managing director Mark Williams 
said the capital raising exercise marked a 
significant milestone in the development of 
KOTH.

“It is also a critical juncture for Red 5 as we 
continue on our pathway to becoming a 
mid-tier Australian gold producer,” he said.

The funding will cement KOTH as one of 
the most promising developments in the 
Australian gold mining industry.

“Red 5 can move ahead with the development 
of one of the most significant new long-life 
gold projects currently under development 
in Australia,” Mr Williams said.

KOTH has progressed positively over the 
past six months, as approvals and materials 
rolled in on time and $10m under budget.

The state government approved its mining 
proposal earlier this year.

The company has also given MACA the go-
ahead to begin phase two of the $129m 
engineering, procurement and construction 
(EPC) contract that was awarded last 
November.

This phase allows MACA to start rallying its 
construction teams before the second half 
of this year.

Red 5 expressed its confidence in the KOTH 
project last November when it awarded 
contracts and committed to materials 
before securing a loan.

“The manufacture and delivery to Australia 
of all key long-lead items for the plant is also 
on track, which will help to ensure that key 
construction and installation milestones can 
be achieved once construction of the plant 
moves into full swing in the second half of 
the year,” Mr Williams said.

The EPC contract also included the purchase 
of a 6mt/year gyratory crusher and 4mt/
year SAG mill.
The miner is set to contract Macmahon 
for mining services in a move to have the 
operation up and running by early 2022.

The $650m-plus contract involves the 
provision of both surface and underground 
mining services over a five-year term.

Red 5 anticipates the final EPC 
documentation will complete in the June 
quarter, with the contract starting in the 
March quarter next year.

The bulk earthworks pad for the 
administration buildings, wet plant area, 
crushing and ore handling area is complete. 

Mining Royalty
The process and raw water ponds are 
largely complete, with only final trim 
required. As well, the concrete contractor 
has mobilised to site and started on the 
CIL tank foundations. Excavations for the 
foundations of the mill and stockpile tunnel 
are underway.

Steelwork fabrication commenced in March, 
and the CIL tank floor platework has been 
delivered to site and tank strakes are being 
painted in Perth prior to sequenced delivery 
to site.

Andrew McRae, who previously worked for 
Evolution Mining at the Cowal gold mine in 
NSW, has been appointed as mine manager 
for KOTH.

“Mr McRae will play a key role in planning 
and preparations to ensure we remain on 
commencing activities at the KOTH gold 
mine in early 2022,” Mr Williams said.

Macmahon chief executive and managing 
director Michael Finnegan said he was 
confident in his company’s plans for growth.
“We are delighted to be in advanced 
discussions with Red 5 for the KOTH project,” 
he said. 

“We have a strategy to expand our presence 
across the mining services value chain, 
and this project highlights the benefits of 
being able to offer a combined surface 
and underground mining solution from the 
outset.

Mr Williams said the March Quarter had been 
a key period for Red 5, with the execution of 
commitments for a $175m project finance 
facility and the launch of a fully underwritten 
$60m pro-rata Entitlement Issue to all 
shareholders, marking key steps towards 
the development of KOTH.

“The commitment for project finance from 
a Tier-1 banking syndicate, comprising BNP 
Paribas, HSBC and Macquarie, follows an 
extensive due diligence process by the banks 
that has once again confirmed the positive 
metrics for the KOTH development outlined 
in the Final Feasibility Study released in 
September 2020,” he said.

“I would also like to acknowledge the 
support of all shareholders that participated 
in our Rights Issue, which has positioned 
Red 5 to achieve its goal of becoming a mid-
tier Australian gold producer.

“A large portion of the bulk earthworks are 
now complete, the village accommodation 
is in use, the procurement of long-lead time 
equipment items is progressing on schedule 
and we remain on track for first gold in the 
June Quarter 2022.”

Workers will first be sourced from nearby 
townships such as Leonora, Leinster and 
Kalgoorlie, with the remainder flying in and 
out from Perth. A total of 450 jobs is expected 
to be created during the construction phase, 
filtering down to 300 jobs during operation.

Red 5 began scaling down mining at KOTH 
in the first half of FY21 in advance of the 
planned start of construction for the 
expanded operation.

KOTH is expected to contribute more 
than $600m in taxes and royalties once 
operational.

Cooking with Gas
Red 5 awarded a gas and solar power 
supply contract to Zenith Power to power 

operations at KOTH.

The agreement includes an on-site power 
station and solar generated power with a 
capacity of 30MW.

The set-up comprised reciprocating gas 
fuel power generation, as well as a 2MW 
photovoltaic solar farm and a battery energy 
storage system.

Mr Williams said the move helped deliver 
the company’s commitments to reduce 
carbon footprint.

“Zenith is an experienced power producer 
which provided us with a compelling hybrid 
thermal and sustainable power solution 
that includes renewable energy,” e said.

“Zenith’s combination of a gas and solar 
power station, supported by a battery energy 
storage system, provides the efficiency and 
stability required for the processing plant 
and infrastructure to enable King of the Hills 
to be a long-life, low-cost gold producer.”

Red 5 has awarded a separate contract for 
gas to be supplied from the Goldfields Gas 
Pipeline, which is 12km from the mine.

Darlot
Red 5 also owns Darlot, situated in one of 
the richest gold systems in the world.

The underground mine has been in 
continuous production for about 32 years, 
and has produced 2.8moz of gold since 
November 1988.

Darlot is on track to meet its FY21 production 
guidance of 90,000-98,000oz.

There is a 0.83mtpa carbon-in-pulp (CIP) and 
carbon-in-leach (CIL) gold processing plant 
onsite, currently operating at a throughput 
rate of 1mtpa.

The Darlot Mining Hub strategy includes 
exploration and resource development, with 
Red 5 acquiring several highly prospective 
tenements in FY20 that lie within economic 

trucking distance to the mine.

The new Great Western satellite pit has 
been included in the FY21 Darlot mine plan 
as part of Red 5’s transitional production 
strategy.

There are further plans to access the 
underground orebody via a portal at the 
base of the Great Western pit.

“In terms of our current gold operations at 
Darlot, total gold production for the March 
quarter was 19,047oz,” Mr Williams said.

“The new satellite open pit at Great Western 
began during the quarter, with production 
from Great Western replacing ore from 
KOTH underground at the Darlot mill.

“Exploration for the quarter has continued 
to focus across multiple near-mine and 
regional prospects aimed at increasing 
existing Resources and making new 
discoveries to support the Darlot Mining 
Hub strategy.”

COVID-19 Response
Red 5 continues to proactively manage the 
potential impact of the COVID-19 global 
pandemic on the company’s operations. 

The Management Response Plan 
implemented in February 2020 remains 
focused on ensuring the health and safety of 
Red 5 personnel and limiting the disruption 
risk to mining and processing operations.

This plan has been progressively developed 
in line with the formal guidance of State 
and Federal health authorities, close 
coordination with the Australian Resources 
and Energy Group (AMMA) and under 
the Company’s existing Emergency 
Management Policies.

The Perth region (where the company’s 
head office is located) had one reported 
case of COVID-19 community transmission 
during the quarter. However, there has 
been no material impact from COVID-19 on 
the company’s operations to date. AMR

KOTH is expected to produce an average of 
176,000oz every year for the first six years.

Underground mining at the KOTH project. 
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It has been over a year since CJD Equipment 
delivered a fleet of Volvo A45G articulated 
haulers to an underground gold mine 

900km north east of Perth — and the results 
are nothing short of outstanding.  

Compared to the dedicated underground 
haulers this site was previously running, the 
fleet has boosted productivity and slashed 
fuel consumption by more than 50%.

Maintenance costs have been dramatically 
reduced, and mean time to repair has seen 
a huge improvement. 

Tyre costs are expected to be well below 
the previous fleet, with an anticipated life of 
about 4,500 hours. 

Speed on grade has also improved and the 
tailgates have helped to keep the decline 
free from debris. 

With the on-board weighing system, average 
payloads are sitting at around 97.5% to 
maximise productivity.

After more than 16,500 fleet hours over the 
last 12 months, CJD Equipment has received 
positive feedback from the client in WA’s 
Goldfields. 

The site maintenance superintendent said 
the trucks had been a “game changer for 
our operation”. 

There was some hesitation initially within 
the group, as we were doing something 
different from the rest of the industry, but 
one year on I would have no hesitation in 
recommending a fleet of Volvo trucks in this 
application,” he said.

“Operator feedback has been great, 
the drivers tell us they are much more 
comfortable than the old trucks we used to 
have on site. 

“They have ticked all of the boxes—reduced 
capital costs, lower operating costs and 
increased productivity.”

CJD Equipment Volvo Product Manager 
Lindsay Daniels said the high torque, 
low-revving engine results in lower fuel 
consumption.

“The onboard weighing system also means 
the machine is always loaded to the 
optimum amount every cycle,” Mr Daniels 
said. 

“This prevents the machine carrying too 
much and being overloaded, or conversely 
carrying half a load and therefore wasting 
time and money.

‘’It also has a load and dump brake system, 
which acts as a safety feature during loading 
and discharge. 

“Another good feature is the automatic 
traction control, including 100% differential 
locks, all-terrain bogie, hydro mechanical 
steering, so the machine is always driven at 
an optimum configuration.’’

Mr Daniels said the A45Gs are more nimble 
than the dedicated underground haulers 
that were previously being used at the site.

“They are more agile and can get into hard-
to-reach sites while also going up inclines 
quicker while producing more tonnes per 
litre of fuel. 

“It is the best size for the access available at 
that site, given it is an underground mine—
you couldn’t fit a 60-tonne hauler down 
there. 

“It matches all the loading equipment better 
as well, so it is a good fit for the job at hand.
“That’s why Volvo make six models—the 
A25, A30, A35, A40, A45 and A60—so they 
can fit any job application.”

The articulated hauler concept provides 
total versatility to access the entire jobsite 
and climb steeper gradients. 

Mr Daniels said the hauler had also been 
given the thumbs up from an operator 
comfort point of view.

The A45G is the number one operator’s 
choice because of its industry-leading 
spacious cab and comfortable work 
environment. 

Its superior comfort, control, ease of 
operation and safety appeals to operators, 
maintaining productivity all day, every day.

The new dump support system, hill assist, 
dynamic Volvo Engine Brake control and 
econometer as well as the load and dump 
brake system, helps the operator control the 
machine for extra productivity and safety in 
all conditions.

The engine produces 347KW at 1800rpm 
and a max torque of 2500Nm, also at 
1050rpm. 

50 Years Strong
Mr Daniels said Volvo had invented the 
concept of the articulated dump truck in the 
sixties and had been “designing, developing 
and refining” the machines ever since. 

“They are the world-leading manufacturer of 
articulated dump trucks.

“CJD Equipment has been an Australian 
partner of Volvo since 1992 – we are 
the national distributor for the Volvo 
construction equipment product,” Mr 
Daniels said. 

“We have been the dealer for Volvo in WA 
since 1992 and the national distributor since 
2000. 

‘’CJD Equipment has been in business 

for 47 years, since 1974, and it partners 
with some of the world’s best equipment 
manufacturers, like Volvo.

‘’It’s a WA-owned company operating on a 
national basis with 19 branches around the 
country with a footprint in every state in 
Australia.’’

CJD Equipment has been involved in the 
Australian mining industry since the early 
days and has thrived as a result of the 
excellent customer service it provides to 
clients. 

‘’We stand out from our competitors 
because we are very customer focused and 
our company motto: ‘Big enough to trust, 
small enough to care’ is very indicative of 
how we do our business,’’ Mr Daniels said. 

‘’We are a strong national company but we 
still have a really strong focus on customers 
and how we can support them as much as 
possible. 

‘’We import the products, prepare them for 
sale and deliver them to the customer but 
our involvement doesn’t end there; there is 
no drop and run. 

‘’We still have strong product support to 
continue the relationship with the customer 
after delivery so the customer has the full 
benefit of owning a Volvo product.

‘’We develop a close relationship with both 
the customers and suppliers, this way 
everyone wins.’’

If your company is ready to think outside 
of the box and find out if Volvo Articulated 
Haulers can make a difference to your 
underground operation, please contact CJD 
Equipment on 1300 139 804. AMR

The Ultimate Nimble Hauler
Productivity has been boosted and fuel consumption slashed by more than 50%
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heavy profits
hauling

“Compared to the dedicated underground 
haulers we were previously running, the 
Volvo A45G’s have increased productivity 
(more rocks on the ROM!) and at the same 
time slashed fuel consumption by more 
than 50%.”

  - Geoff Hart, Maintenance Superintendent – Red5, WA

Volvo A45g

MEET THE TEAM:

On an underground gold mine 900km northeast of Perth, a fleet of A45G 
Volvo Construction Equipment articulated haulers are boosting productivity 
and slashing fuel consumption for Australian gold producer Red 5 Limited. 
With a rated load capacity of 41,000 kg, the 41-ton rated A45G hauler is 
designed for higher productivity while reducing overall fuel consumption, so 
customers can move more for less. Technology on the machines include the 
optional on-board weighing system, which boosts fuel efficiency and reduces 
machine wear by guaranteeing an optimal load every cycle.

Images are for illustration purposes only.

BIG ENOUGH TO TRUST SMALL ENOUGH TO CARE

Visit cjd.com.au for more information or call 1300 139 804
enquiries@cjd.com.au  |  Find us on Facebook, LinkedIn and Instagram

A25G  
25,000 kg | 234 kW          

A30G  
29,000 kg | 264 kW          

A35G  
34,500 kg | 327 kW          

A40G  
39,000 kg | 347 kW          

A45G  
41,000 kg | 347 kW          

A60H  
55,000 kg | 492 kW          
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Growing Australian power producer 
Zenith Energy has entered into an 
agreement with Red 5 to service the 

needs of the King of the Hills (KOTH) project 
in WA.

The Power Purchase Agreement is with 
Zenith Pacific (KOTH) Pty Ltd (Zenith), a 
subsidiary of Zenith Energy. Zenith currently 
has 12 off-grid power stations in Australia.

The KOTH project is an open pit and 
underground gold deposit with a projected 
mine life of over 16 years.  

A recent feasibility study estimates the 
company could produce 176,000 oz/y of 
gold over the first six years.

Zenith will build, own and operate 30MW 
of power generation capacity, which will 
comprise high efficiency reciprocating gas 
fuel power generation together with a 2MW 
(DC) Photo Voltaic (PV) solar farm and a 
battery energy storage system, at the KOTH 
site. 

Power supply is expected to begin in early 
2022 with an initial term of 10 years. 

The contract includes provision for a 
potential future upgrade to the power 
station to support increased plant 
throughput beyond the initial planned 4mt 

per year run rate.

Gas will be supplied from the Goldfields Gas 
Pipeline, located 12km west of the mine, 
under separate contracts. 

Red 5 Managing Director, Mark Williams, said 
the award of the agreement marked another 
important construction milestone for the 
KOTH project, while also helping to achieve 
one of the company’s environmental, social 
and governance commitments to reduce 
the carbon footprint of the project.

“We are pleased to have signed the 
Power Purchase Agreement with Zenith, 
an experienced power producer which 
provided us with a compelling hybrid 
thermal and sustainable power solution 
that includes renewable energy,” he said.

“Zenith’s combination of a gas and solar 
power station, supported by a battery energy 
storage system, provides the efficiency and 
stability required for the processing plant 
and infrastructure to enable King of the Hills 
to be a long-life, low-cost gold producer.”

About Zenith
Zenith Pacific is an experienced IPP 
specialising in the Build Own Operate (BOO) 
power supply business model.  

Zenith Pacific’s vertically integrated offer 

compromises design, finance, construction, 
operations and maintenance capabilities. 
  
The company integrates a complete range 
of thermal and sustainable fuel sources, 
together with innovative technologies, to 
deliver cost-effective and reliable solutions 
for clients.

Zenith has more than 30 years of experience 
owning, operating and managing remote 
power stations. 

It was founded in 2006 by Executive 
Chairman Doug Walker.  

Prior to establishing Zenith, Mr Walker was 
the founding director and key executive of 
StateWest Power, one of Australia’s largest 
privately owned energy companies, which 
was subsequently acquired by Wesfarmers 
Energy.

Zenith’s first major contract was signed 
in 2008 with Chevron for the company’s 
Barrow Island facilities.  This contract was 
on a Build-Own-Operate (BOO) and Manage-
Operate-Maintain (MOM) basis.  

The power was provided via hybrid gas 
turbines and gas reciprocating generators.  
Since that time, Zenith has continued 
to secure and deliver quality long-term 
contracts.

Zenith Pacific is headquartered in Perth, 
with a major service/support base located in 
Cairns, Queensland. 

The executive management team, including 
Chairman, CEO, COO and CFO are all based 
in Western Australia. 

Zenith’s understanding of the Australian 
remote long-term power generation market 
is extensive and leads to our ability to 
provide a world-class level of responsiveness 
difficult to replicate by larger less agile 
overseas based organisations. 

Zenith recognises that Australia currently 
faces a reignited economy with an 
increased focus on environmental, social, 
and corporate Governance, and the 
decarbonisation of mine sites through 
electrification.  

To that end, Zenith is a member of and the 
only IPP in the Electric Mines Consortium 
which is accelerating progress towards a 
zero CO2 and zero particulates mine. 

Zenith is currently in active discussions 
with technology partners and miners to 
achieve a climate positive power station for 
brownfield and greenfield Australian mines. 
AMR

Zenith Powers King of the Hill

• 4 x Jenbacher J624 high efficiency gas gensets.
• 3 x Jenbacher J620 high efficiency gas gensets.
• 2 x QSX15 diesel gensets.
• 2MW PV System.
• Zenith are implementing a relocatable 

PV mounting system allowing rapid site 
deployment. 

• It also allows for a greater number of panels 
per square metre than traditional fixed 
systems.

• The station is designed to allow further 
integration of additional renewable generation 
into the overall power supply for further 
future operations, and expansions.

• 10 year BOO term.
• Zenith’s power stations are designed with the 

necessary redundancy to provide a secure 
supply of power with an availability greater 
than 99.73% per year.

• The Jenbacher gas gensets are ‘Hydrogen 
ready’.

KOTH Project General Information

Zenith Pacific’s Jundee gas power station.

Zenith Pacific’s Nova solar farm.
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A new copper mine and key enabler 
projects are edging closer to 
construction as high commodity 

prices drive investment in Queensland’s 
North West Minerals Province.

Grand Central Industries’ government-
supported Inland Port Project is rapidly 
approaching financial close and is forecast 
to commence construction in Q4 2021.

The critical 333ha project will significantly 
debottleneck about $13b of pre-existing 
Queensland government-owned rail and 
port infrastructure—the Mt Isa Railway and 
Port of Townsville.

Located 7km east of Cloncurry, the project 
is expected to have a material economic, 
commercial and environmental impact to 
the collective benefit of all stakeholders 
across the supply chain. 

Grand Central Industries CEO Josip Obajdin 
said the project provided for an essential, 
catalytic platform to enable the region’s 
further economic development and 
“maximise its ever- growing importance to 
global markets as a key supplier of future-
facing commodities’’.

‘’These commodities are fuelling the rise of 
the renewables industry and the electric 
vehicle market, which in turn will create a 
long run, positive economic ripple effect 
across the entire northwest supply chain 
and stakeholders alike in the private and 
public sectors," he said.

The Inland Port project (Cloncurry 
Intermodal Terminal) was highlighted as 
an important ‘’shovel ready infrastructure 
project’’ in RDA’s Townsville and North West 
Queensland Economic Outlook report in 
February.

Other ‘’regional catalyst developments’’ 
highlighted in the report include the $1.5b 
CopperString 2.0 transmission line.

RDA TNWQ CEO Glenys Schuntner said 
the organisation welcomes investment 
into infrastructure that will help drive 
new jobs, not only through construction 
but importantly through productivity 
improvements and the ability to support 
other new projects going ahead.

‘’The North West Minerals Province (NWMP) 
is one of the most valuable and productive 
mining regions in the world and new 
freight infrastructure such as the Cloncurry 
intermodal terminal will support the 
mining sector’s future growth well into the  

future,” Glenys said.

CopperString 2.0 is a high-voltage 
transmission line that will connect the north 
west to the national electricity grid. 

CuString managing director Joseph O’Brien 
said they were working towards a final 
investment decision by the end of 2021 after 
CIMIC Group’s UGL and CPB contractors 
signed early stage contracts to build the 
project. 

‘’We signed an implementation agreement 
with the Queensland Government in 
October and we are working through the 
process to finalise approvals and regulatory 
arrangements,’’ he said. 

‘’We have also received a $11m grant 
agreement from the Commonwealth and 
the funded development work is underway.

‘’From a mining point of view, there has 
certainly been a large increase in the 
number of development projects in the 
north west across traditional commodities 
like copper and zinc but also for metals like 
vanadium who have wanted to engage us to 
incorporate access to the national electricity 
market into their feasibility studies.

‘’There has been a big burst of activity, which 
is not surprising given where copper prices 
are.

‘’The NWMP – a globally significant basin 
– remains hamstrung by incredibly high 
electricity prices and shortages of firm 
supply creating a significant barrier to new 
investment even in the face of such a robust 
commodity outlook.’’

The NWMP, centred around Cloncurry 
and Mt Isa, is one of the world’s greatest 
mining regions and holds about 75% 
of Queensland’s base metal mineral 
endowment including copper, lead, zinc and 
silver as well as major phosphate deposits.

The province is ushering in a new era of 
mining being driven by the quest for ‘’new 
economy’’ minerals, including cobalt, 
rare-earth metals and copper for new 
technologies such as electric vehicles, 
renewable energy products, computers, 
smart phones and products for the 
medical, science, defence and space-related 
industries. 

The copper price has doubled since the start 
of the pandemic, improving the economics 
of existing and future projects in the region.
Copper Mountain Mining Corporation 
(CMMC) is moving the Eva Copper project 
towards construction. 

CMMC’s Executive Vice President of Strategy 
and Corporate Development, Letitia Wong 
, said the development plan is to complete 
project financing in early fourth quarter of 
2021, while advancing detailed engineering 
to complete a final construction estimate. 
 
‘’We have engaged Endeavour Financial to 
advise and assist in completing a project 
financing package,’’ she said.

‘’We expect to make a construction decision 
on Eva by year end and we are currently 
advancing the project with existing current 
cash flow. 

‘’We have also commenced our 2021 
exploration program on Eva and our 
surrounding land package.’’

The project is forecasted to product 1.5b 
lbs—or about 6.8mt—over the 15-year mine 
life. 

Technological advances in battery storage 
is driving a boom in vanadium exploration 
in the region, with Multicom Resources 
progressing its Saint Elmo project after 
gaining federal government approval. 

Multicom CEO Shaun McCarthy said the 
NWMP is a world-renowned mineral-rich 
region in which there has been more 
recent focus towards extracting ‘’the new 
generation of critical minerals for their 
intended use in clean energy and new 
technologies’’.

‘’The project proposes to take advantage 
of the increasing supply gap associated 
with high-strength steel production, the 
growth market of vanadium batteries 
and the emergence of vanadium-based 
compounds as a revolutionary metal in new 
technologies,’’ he said.

Cloncurry Mayor Greg Campbell said high 
commodity prices and government grants 
was driving new investment in the region 
as well as exploration by some of the 
majors including BHP, Rio Tinto and Anglo 
American.

He supported CopperString 2.0, saying it 
would generate jobs in the region and lower 
the price of electricity for mine sites by at 
least 30%, potentially paving the way for 
new mines south of Cloncurry.

‘’Reducing the mines’ fixed costs will make 
them more profitable which allows them to 
operate for longer to give more job security 
to our people,’’ Mr Campbell said. 

He said the Inland Port ‘’makes perfect 
sense’’ and the project would provide 

land for miners to stockpile their product 
before it is transported to domestic and 
international markets.

Mr Campbell said it was important to 
ensure a reliable water source and reduce 
green and red tape around access to water 
for mines south of Cloncurry to ensure 
continued prosperity in the region.

The shire has drawn up plans for the Cave 
Hill Dam project, a significant water storage 
facility on the Cloncurry River that would 
increase the combined water delivery ability 
in the region by more than 60%.

The project was originally geared at the 
agriculture sector but its viability would be 
improved if mining companies were able to 
access it, Mr Campbell said. 

‘’The Federal Government funded the 
business case so it is investment-ready and 
final design-ready,” he said. 

‘’Now we just need to shore up who the 
potential users would be and once that is 
done, the pathway becomes more clear on 
when and how to construct it.

‘’At the moment, there is at least two or three 
entities a mine has to deal with to get water 
and so one solution would be a one-stop 
north west water board where that entity 
controls all the bulk water in the region.

‘’If it was led locally, it could pull levers to 
encourage investment rather than access to 
water being an impediment to investment.’’ 

Mr Campbell said the mines had worked 
with Cloncurry Shire to keep the region’s 
mining camps and communities COVID-free. 
The council is still working with MMG’s 
Dugald River zinc mine to attract more 
workers to the region through new housing 
and an incentives package. 

Mr Campbell said mining companies inject 
millions into the local community with 
Glencore’s Ernest Henry Mine donating 
$500,000 to the town’s $3.5m recreational 
facility at Florence Clark Park, which opened 
in October. 

He said all the major players in the region 
were ‘’interconnected’’ with Ernest Henry 
supporting Mt Isa Mines, which feeds into 
Incitec Pivot’s Phosphate Hill plant, which is 
the Port of Townsville’s biggest customer. 

Capricorn Copper, South 32’s Cannington 
Mine, New Century Resources’ Century mine 
and Round Oak Minerals’ operations are the 
other major mines currently operating in 
the NWMP. AMR

Commodities Are King
Construction is set to start on Grand Central 
Industries Inland Port (Cloncurry Intermodal 
Terminal) in the fourth quarter of 2021.

CopperString 2.0's preconstruction team pictured 
with traditional owners, UGL and CPB Contractors.

BY KATE CHRISTIAN
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Western Labour Hire is proudly indigenous owned and has a workforce to suit 
the needs of clients across Australia.

Mining and Construction Labour Hire Specialists 1300 466 888

westernlabourhire.com.au

Short & long term

Operational

Maintenance

Construction

Safety focused

Indigenous employment

 

 

 

Western Labour Hire is known as 
a labour hire business offering 
outstanding service and value 
for money in the mining and 

construction industries. 

The company is also building a reputation 
as a sustainable, 100%-Indigenous owned 
and operated business with a genuine 
passion for creating effective indigenous 
employment opportunities. 

Western Labour Hire was established by 
husband and wife team Adrian and Dionne 
Connolly in 2009 as an engineering business.

Mr Connolly said operations were expanded 
to Townsville in 2017 and to Ipswich in south 
east Queensland in 2019 to accommodate 
the growing client base.

With a workforce to suit the needs of clients 
across Australia, the long-term vision of the 
company is to become a national business.

The business sources labour from 
Cloncurry, Mt Isa, Julia Creek, Townsville and 
surrounding suburbs, Brisbane and Ipswich, 
depending on where the job is. But they 
always aim to hire locally first. 

While general labour hire is the core 
business, Mr Connolly said the company 
would always aim to create pathways for 
Indigenous people to enter the mining or 
construction industries.

“This is part of our DNA,” he said. “It’s not 
about pushing numbers for us, it’s about 
having those successful outcomes and 

Proudly Indigenous-Owned
seeing local people and their families 
enjoying life-changing experiences through 
opportunities that our business has helped 
create.  

“With our skills and background, we’ve 
provided people who haven’t worked in the 
mining or construction industry before with 
a pathway into the sector and it’s led to a 
great career for some people.”

Several disadvantaged indigenous people 
who stared out at the business have gone 
on to work for the likes of BHP, Xstrata and 
Glencore.

For them it was not just about having a job. 
The opportunities the job created helped 
them turn their lives around.

Mr Connolly said the businesses’ passion 
and priority is to make a difference in 
Indigenous people’s lives within the 
community it operates. 

But he also understood that just by running 
a successful, competitive and fully-owned 
Indigenous business, this was a positive for 
the Indigenous community overall.

“We represent another positive role model,” 
Mr Connolly said. 

“We also hire, develop and promote some 
great people within our business who are 
also great role models and leaders in their 
own right in their own communities.” AMR

Western Labour Hire is a 100% Indigenous 
owned and operated business.

32
FEATURES

AMR JUN2021Mining in NW Queensland

http://www.westernlabourhire.com.au


Ravenswood Gold has amplified the 
expansion of the Ravenswood mine in 
North Queensland, creating more than 

160 new jobs.

The move comes after Golden Energy and 
Resources (GEAR) took ownership of the 
mine from Resolute Resources last year.

Ravenswood Gold  is a private company 
owned by EMR Capital and GEAR, which 
established a joint venture to acquire, 
operate and develop the Ravenswood mine, 
located about 130km south of Townsville.

It’s been a welcome boost for the local 
communities, with the company spending 
more than $50m on goods from businesses 
in Ravenswood, Townsville, Charters Towers 
and the Burdekin.

The mine has secured a 254-person 
workforce and is set to bring on an additional 
60 permanent roles and more than 100 
construction jobs this year.

Ravenswood Gold general manager of 
operations Dave Mackay said the company 
always aimed to support local North 
Queensland businesses and there will be 
more purchases to come.

“North Queensland has a lot to offer in terms 
of technical skills, goods and services to 
support the region’s resource industry and 
in turn, the benefits of the mine’s expansion 
will pay back into the region and the state,” 
Mr Mackay said.

Golden Future for Ravenswood
“Our local workforce of more than 250 
people and collaboration with almost 370 
businesses in the region helps to strengthen 
the project and improve resilience in these 
uncertain COVID-19 times.”

Queensland Resources Minister Scott 
Stewart said North Queensland’s supply 
chain would continue to benefit from 
growing mining projects in the region, 
including Ravenswood.

“The Ravenswood gold project is a 
gold standard of the positive economic 
contribution a mine can bring to the 
regions,” Stewart said.

“It’s this style of collaboration, innovation 
and hard work demonstrated by the North 
Queensland business community, which will 
help lead Queensland’s economic recovery 
from the COVID-19 pandemic.

“Things are looking up with more than 
$50m expected to be spent in 2021 as open 
pit mining ramps up at Ravenswood and 
expansion development continues.”

Specifics
The mine includes three large open pits: 
Nolans East, Sarsfield, and Buck Reef West.
Work at the Buck Reef West pit is aimed 
at extending the life of Ravenswood by 14 
years, after the closure of the nearby Mount 
Wright underground mine.

Ravenswood Gold CEO Brett Fletcher said 
the project will include a new open pit 
mine, $200m to increase ore processing 

capabilities and a new tailings dam.

"Buck Reef West is a historic mining area, 
we have moved back into it to start mining 
through open pit technique in December," 
he said.

"We're looking to produce initially around 
5mt per year, and hoping to take that up to 
7mt per year over the next couple of years."

Up to 250,000oz of gold will be produced 
annually, making it Queensland's largest 
mine.

About $550m in royalties is projected to flow 
into the State Government's coffers during 
the mine's lifetime.

Mr Fletcher said about 4moz of gold have 
been mined at Ravenswood since 1868, with 
another 4moz to be mined over the mine's 
life.

"We'll be ramping up to an additional 250 
jobs, we're targeting a workforce of around 
about 410, we've already put 70 new people 
on,” he said.

Mr Mackay said a fourth mill would be 
added as part of the processing expansion.
"Nominally that will provide another 12MW 
of grinding power so basically double the 
grinding power of what we've got at the 
moment," he said.

He said the final dimensions of the new 
Buck Reef West pit would be 450m across 
and 220m deep, about 200m at the closest 

point to the town of Ravenswood.

The existing Sarsfield open cut was last 
mined in 2009, but will soon be expanded 
too, with tailings dumped in the pit to be 
moved to a new dam.

Mr Fletcher said potential existed for the 
Sarsfield-Nolans pit to be joined with the 
new Buck Reef West open-cut, to form a 
"Super Pit" similar to Kalgoorlie's famous 
mine.

"We've embarked on a pretty ambitious 
drilling program, we're finding more gold 
around the Bucks Reef West pit, but also the 
Sarsfield-Nolans pit," he said.

"At this stage, who knows where the future 
will take us, we could end up being a super 
pit operation as well."

Ravenswood Gold holds substantial 
exploration tenements of 1500km2 in the 
region, which the company said were being 
extensively searched for gold.

Test blasts have already commenced at Buck 
Reef West, in order to refine the vibration 
models and remain within legal bounds set 
by environmental agencies.

Mr Mackay said the company was seeking 
data on the impact of blasting in order to 
ensure a minimal footprint on the town's 
history.

"The idea of these test blasts is to refine our 
models and vibration predictions, to make 
sure we protect the structure of heritage 
buildings around the community," he said.

History
Resolute Resources inked definitive 
agreements for the $300m sale of 
Ravenswood to GEAR early last year.

GEAR is a Singapore-based company 
primarily focused on the mining, marketing 
and trading of thermal coal. 

The company is the largest shareholder in 
Australia’s Stanmore coal, the Ravenswood 
mine becoming its second investment in 
Australia.

The cash was split up into a $100m upfront 
payment and up to $200m in potential 
payments contingent with gold prices, 
future gold production from the mine, and 
the investment outcomes for the mine for 
EMR Capital.

This includes up to $50m linked to the 
average gold price over a four-year period, 
and up to $150m linked to the investment 
outcomes of Ravenswood for the EMR Fund 
through upside sharing payments. AMRAbout 4moz of gold have been mined at 

Ravenswood since 1868.

Ravenswood could end up being a super-pit 
operation.

About $550m in royalties is projected to flow into the 
Qld Government's coffers during the mine's lifetime.
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The Eagle has Landed
If any business understands exploration 

drilling in Ravenswood, it would be Eagle 
Drilling NQ.

Established in 2005, this locally owned and 
operated business is the current exploration 
drilling contractor at the Ravenswood Gold 
Project, with multiple drill rigs operating on-
site.

Eagle Drilling NQ general manager Sally 
Forgan says the company has grown 
organically in the region through its 
provision of quality drilling services and the 
strong support of local communities.

“Our head office and workshop facilities 
are in Charters Towers, where we originally 
started, which successfully supports local 
projects and client requirements such 
as Ravenswood Gold in the Queensland 
region,” she said.

“We also believe in investing in the local 
community through sponsorship of 
community sporting events and clubs 
including rugby, rodeo, racing, camp 
drafting, golfing and more.”

Eagle Drilling NQ provides specialist 
hard-rock drilling services across North 
Queensland, operating on the surface and 
underground, offering diamond drilling and 
multipurpose drilling solutions.

Clients range from large mining companies 
to smaller, independent prospectors.

Eagle Drilling NQ services areas between the 
wide bay Burnett region to the Torres Strait 

Islands, out west to Mount Isa and beyond, 
with its head office strategically located in 
Charters Towers, where an extensive fleet, 
including the company’s own aircrafts, 
enables it to work across Queensland with 
ease.

The business employs some of the best 
professionals in the industry — skilled, 
capable and experienced in all aspects of 
surface exploration drilling.

“All our team members reside in Queensland 
and 90 % are in North Queensland from 
areas such as Charters Towers, Townsville, 
Burdekin Region, Cairns and the Atherton 
Tablelands,” Ms Forgan said.  

“We invest in the future of our region 
through employment and support of 
community events.”

As a drilling specialist, Eagle Drilling NQ 
prides itself in leading the industry, using the 
best in technology, systems and equipment 
to get the job done safely, on time and 
within budget.

Surface Exploration Drilling
The team uses leading technologies, systems 
and equipment to deliver productive mineral 
exploration services.

It offers productive drilling services 
which involve: modern, well-maintained 
equipment for effective, reliable 
production; a large team of qualified staff, 
boasting decades of experience; project 
management and resources for on-time, 
on-budget results; working with clients from 

large mining companies to independent 
prospectors; and culture of safety and 
professional production.

Drilling Capability
The company’s experienced team are 
complemented with qualifications ranging 
from Certificate 11 in drilling up to an 
advanced diploma in drilling management.

The team has a hands-on management 
approach to support the crews and projects 
for logistical and technical assistance.

The teams deploy from multiple locations, 
allowing them to readily service areas 
between the wide bay Burnett region to the 
Torres Strait Islands, out west to Mount Isa 
and beyond.

This allows flexibility around changes to 
programs and conditions, and enables 
the company to make fast and informed 
decisions and redistribute resources where 
needed to keep projects on track.

Eagle Drilling NQ is committed to 
understanding the needs of its current and 
future clients and work in partnership to 
provide safe, productive drilling services, 
where and when they are needed.

This commitment to quality customer 
service runs strongly throughout Eagle 
Drilling NQ, making the company a trusted 
provider, and your best choice, for hardrock 
drilling services in Queensland. AMR

Eagle Drilling NQ  
invests in:

ENQUIRIES

Top shelf capabilities

Partnerships with stakeholders

Specialist regional knowledge

Developing local expertise

EAGLEDRILLINGNQ.COM.AU

07 4787 1677 sforgan@eagledrillingnq.com.au
P.O. Box 1576, Charters Towers, 4820

Eagle Drilling NQ’s drilling rig at Horn Island, in far 
northeast Queensland.

Some of the Eagle Drilling NQ team, with general 
manager Sally Forgan second from the left.

Drilling work at the Pajingo gold operation in 
Queensland, about 50km south of Charters Towers.
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BCI Minerals is rapidly advancing its 
100%-owned Mardie Salt and Potash 
Project, a potential Tier 1 project 

located on the West Pilbara coast in the 
centre of Australia's key salt production 
region. 

Mardie aims to produce 4.4Mtpa of high-
purity salt (>99.5% NaCl) and 120ktpa of 
sulphate of potash (SOP) (>52% K2O) via 
solar evaporation of seawater. 

Using the inexhaustible seawater resource 
that WA is blessed with, and a production 
process driven mainly by natural solar 
and wind energy, Mardie is a sustainable 
opportunity to supply the salt and potash 
growth markets in Asia over many decades. 

There is potential to optimise and expand 
the project beyond currently planned 
production levels. 

With a Final Investment Decision targeted in 
Q2 2021 and construction start by mid-2021, 
first salt sales can be achieved by mid-2024 
and first SOP sales by mid-2025. 

BCI Minerals managing director Alwyn 
Vorster said the expansive seawater 
resource was an important parameter 
established by the 2020 Definitive Feasibility 
Study.

“We are working to a 60-year mine life but 
it’s arguably a 100-year mine life or longer 
because it is different from inland SOP 
projects that pump water from ancient 
aquifers underground,” he said. 

“The economic results from the DFS include 
a pre-tax NPV of more than $1b. 

“Importantly for most investors who look at 
this type of project, it has an annual Earnings 
Before Interest, Taxes, Depreciation and 
Amortisation  (EBITDA) of nearly $200m, 
which for an annuity for the next 100 years, 
is quite significant.

“We were really pleased with the result of 
the DFS and really the confirmation that 
Mardie has the potential to be a globally 
significant Tier 1 salt and potash fertiliser 
project.”

The project has received major project status 
from the Federal Government following a 
six-month process with the Departments of 
Resources and Industry.  

It is the first large scale solar evaporation 
salt project to be undertaken in Australia in 
two decades.  

‘’It is important to reflect on the fact that 
there hasn’t been a project of this nature 
constructed for more than 20 years in 
Australia,’’ Mr Forster said. 

‘’Mardie is a relative novelty in the Australian 
industry so the Department of Industry 
looked at it from that perspective and 
measured it in terms of what benefits it can 
bring to the community.”

The project ticked the boxes on six major 
criteria, including the economic benefits 
to WA and Australia through taxes and 
royalties as well as the creation of 500 new 
construction jobs.  

From a regional development point of view, 
KPMG produced a study showing the project 
would contribute a Gross Regional Product 
of more than $2b to the Pilbara region over 
60 years.  

The project would also be powered by 
renewables, deriving 99 % of its energy from 
natural solar and wind energy. 
It would also provide new infrastructure 

Mardie Marches On

such as a new port facility.  

‘’We will also be the first Australian salt 
project where we are planning to do a 
secondary processing for the salt waste, 
which will be converted into the SOP 
fertiliser on site,’’ Mr Vorster said.  

The projects include salt purification 
technology provided by Salt Partners.

The WA-based BCI Minerals successfully 
completed a $48m capital raise which 
enabled early construction work on Mardie 
to start last December.

BCI has awarded around $90m in contracts 
to WA companies for the project, including 
the initial earthworks contract to WBHO 
Infrastructure, and Karratha-based company 
Engenium as the project management 
contractor (PMC).

Initially, the contracts will be funded by 
BCI's cash balance and royalties from Iron 
Valley, an iron ore mine located in the 
Central Pilbara region operated by Mineral 
Resources Ltd. BCI’s EBITDA from Iron Valley 
for FY20 was $23m.

WBHO Infrastructure is the Australian 
subsidiary of international civil construction 
expert WBHO Construction. The contract 
provides for the initial construction of a large-
scale trial pond, scheduled to commence 
in April, as well as the construction of 
evaporation ponds one and two.

BCI estimates the total earthworks volume 
within this scope to be 800,000m3 over 
24km2.

AThproject management contractor (PMC) 
for Mardie.

The PMC role, slated to be an important 
contract in the overall execution of the 
project, will see Engenium manage the 
construction program through the provision 
of people and systems as an extension of 
the BCI team.

Engenium will be engaged on a staged 
basis to support BCI in achieving 
construction-ready status ahead of main 
construction commencing in the second  

quarter of this year.

The company has also awarded several 
other smaller contracts this calendar 
year, covering the accomodation village's 
expansion, minor earthworks, site surveys, 
communications, water supply, fuel storage 
and supply, and the fit-out of the Karratha 
office.

With the above works underway, BCI has 
engaged Pilbara contractors to fit-out the 
Karratha office, as well as local indigenous 
companies to carry out aboriginal heritage 
surveys and minor earthworks.

"The award of the initial earthworks contract, 
in particular, represents a key milestone in 
BCI's progress toward main construction 
and demonstrates board confidence in 
Mardie's development pathway," he said.

"These contracts will be initially funded from 
BCI's healthy cash balance and strong Iron 
Valley royalty income.

‘’The DFS shows the project has a $780m 
capital cost, so if we assume two thirds of 
that comes from debt and one third from 
equity, we are talking about $250m that 
needs to be raised by April or May next year 
for final construction to start.”  

The plan is for BCI to obtain all required 
funding and approvals allowing full project 
construction to commence by this month or 
shortly after.

“It is a three-year construction program and 
that is the nature of a solar evaporation 
project,” Mr Vorster said. 

“It is a three-year period from filling the first 
pond to putting the first salt on ship, so it is 
a long natured project, and that is why we’re 
focusing on a certain type of shareholder 
who is patient and prepared to wait. 

“Investors will get decades-long annuities 
but they will need to understand it takes a 
while to get into production.”

The company’s major shareholder Wroxby, 
which currently has a voting power of about 
29%, has committed to taking up its full pro 
rata entitlement of approximately $14m.

“The Iron Valley royalties is valuable at the 
moment for BCI for doing all the studies 
and the initial de-risking for the project,” Mr 
Vorster said.  

‘’But given the history of Iron Valley royalties 
is between $10-20m a year, it is clearly not 
enough to fund the Mardie development. 
‘’So while it will always be a very healthy 
supporting funding mechanism for the 
company, it is not the main funding source 
for Mardie.’’  

Mr Vorster said he was still ‘’absolutely 
comfortable’’ with the company’s decision to 
diversify beyond iron ore. 

BCI had experienced previous difficulties 
from operating a high cost iron ore mine, 
Nullagine, at a time when the iron ore prices 
were declining rapidly.  

‘’As BCI found 10 years ago with the 
Nullagine deposit, it looks excellent when 
the prices are $100/t, but once they drop 
below $50/t then the company is in trouble 
so we never wanted to be in that position 
again,’’ Mr Vorster said. 

He said BCI had reached “a very important 
pivot point” after making the transition from 
being an exploration company three years 
ago. 

“We are now at the cusp of developing into 
construction and then hopefully into being 
an operating company and with that will 
come big changes,” he said.

“We are appointing significantly more 
people into the company and with that 
transition comes a change in culture so it is 
a very exciting time for BCI.”

Mr Vorster said Mardie would supply the 
salt and potash growth markets in Asia over 
many decades, with the salt to be used to 
create tens of thousands of end products, 
including PVC piping for the construction 
industry and electric vehicles, glass, paper, 
paints, parts for aircrafts and more. 

“Anything that you touch on an everyday 
basis that isn’t wood contains an element of 
salt,” Mr Vorster said. AMR

A diagram of the Mardie SOP plant.Sunrise over the Mardie Project camp. 
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World oceans cover the Earth since 
about four billion years. 

Seawater absorbs carbon dioxide from 
the air, forming calcium carbonate, which 
settles and forms sedimentary rocks. 

Tectonic movement brings the rocks to 
the surface where they are subject to 
weathering (the rock cycle).

Seawater evaporates and condenses as rain, 
which flushes the released minerals back to 
the sea (the water cycle).

The Global Ocean Conveyor Belt moves 
the cold seawater from the Arctic over the 
bottom of the Atlantic Ocean, around Africa 
to the Pacific, where it warms up and flows 
under the ocean surface as the Gulf Stream 
back to the Arctic.

These cycles maintain the salt and other 
minerals in the seawater at a constant 
concentration of about 3.5% salinity.

Seawater contains all known elements, 
though most of them in very small 
concentrations. 

Seawater also contains nitrogen (about 
15ppm) and phosphorus (about 0.1ppm), 
which, together with carbon, oxygen and 
hydrogen are the elements that form the 
deoxyribonucleic acid (DNA), the basic 
building block of life.

An estimated one million species live in the 
oceans.

Seawater supports growth of plants. Plants 

consist of one or more cells that absorb 
light (energy) and carbon dioxide. They 
split water by photosynthesis, producing 
polysaccharides and oxygen. 

This function is controlled by their DNA.

Animals feed on plants. Animals consume 
polysaccharides and oxygen, convert them 
into movement (energy) and release carbon 
dioxide. 

Also the activity of animals is controlled by 
their DNA.

This life cycle exists everywhere where there 
is water and nutrients.

Also in solar saltworks the life cycle exists. 
In solar saltfields, seawater flows from one 
pond to the next, it evaporates and becomes 
more and more concentrated. 

However, fish living happily in 3.5% salinity 
cannot survive high salinity. 

It becomes dehydrated by the osmotic 
pressure. 

But other species, plants and animals, have 
adopted their survival strategies to higher 
salinities.

For example Dunaliella salina, a halophile 
micro-algae, thrive in high salinities. 

Dunaliella salina serves as food to brine 
shrimp Artemia salina, which releases the 
non digested food residuum in form of 
faecal pellets to the pond bottom. 

The faecal pellets contain the non-digested 
nitrogen and phosphorus, which gets 
sequestered at the bottom of the pond, 
overgrown by benthic mats and gypsum. 

The concentrated seawater, purified of 
excess nutrients, is free of planktonic biota.

Biologically purified and saturated seawater 
flowing to the salt crystallisers contains 
no organics that could interfere with the 
process of sodium chloride crystallisation. 

The salt crystals are then large, hard and 
transparent. 

There are no impurities imbedded inside 
these crystals. 

Such crystals can be processed with low 
losses to a very high purity solar salt.

The above mechanism of biological 
sequestration of nutrients only works if 
the salinity in any given pond is constant 
and if the change of salinity between the 
subsequent evaporation ponds is small. 

If the concentration changes are large, the 
planktonic biota, flowing from one pond to 
the next, perish and decompose, forming 
mucilage, which eventually passes to the 
salt crystallisers. 

There it disturbs the sodium chloride 
crystallisation, leading to formation of non 
upgradeable agglomerates of tiny crystals, 
soaked with non-removable bitterns.

As a general rule, the density difference 
between two subsequent ponds should be 

about 1°Be. 

When seawater has a density of 3.5°Be 
and the saturated seawater flows to the 
crystallisers at 26°Be, then the number of 
ponds should be 26 – 3.5 = 22.5, i.e. at least 
23, preferably 24.

The table shows an example calculation of 
evaporation ponds designed in line with the 
above general rules. 

The table is valid for climatic conditions that 
lead to pure water evaporation of 10 mm 
per day from a standard Class-A evaporation 
pan. 

It shows evaporation rates, flowrates and 
concentrations in a 1km2 system of 24 
concentration ponds.

Benthic algal mats, thriving in the system 
of constant seawater concentration in any 
pond, reduce brine losses by seepage to less 
than 1% of the evaporation rate.

When evaporating, calcium sulphate 
solutions tend to oversaturate. 

Long contact time between the concentrated 
seawater and the gypsum crystals, growing 
in the high concentration ponds (pickle 
ponds), eliminates CaSO4 oversaturation 
and excess calcium in the salt.

Magnesium content in the solar salt is 
controlled by early draining of bitterns from 
the crystallisers before the harvest. Bitterns 
density should not exceed 28.5°Be. AMR

Salt Partners

Pond 
No.

Density 
in

Evaporation 
Surface Evaporation Seawater 

Flowrate in

"All Salts" 
Concentration 

in

CaSO4

in
NaCl

in

"All Salts"    
in brine    

in

Seepage 
Brine 
Loss

"All Salts"    
in brine    

out

Seawater 
Flowrate 

out

"All Salts" 
Concentration 

out

Density 
out 

Density 
Step

(°Be) (m2) (mm/d) (t/d) (%) (t/d) (t/d) (t/d) (t/d) (t/d) (t/d) (%) (°Be) (°Be)
1 3.5 272'800 6.92 7'724 3.4% 10.7 205.0 264.4 28.2 263.1 5'809 4.5% 4.6 1.1
2 4.6 162'800 6.88 5'809 4.5% 10.7 204.4 262.7 16.9 261.7 4'672 5.6% 5.7 1.1
3 5.7 108'600 6.84 4'672 5.6% 10.6 203.9 262.0 11.4 261.3 3'919 6.7% 6.8 1.1
4 6.8 80'700 6.80 3'919 6.7% 10.6 203.5 261.5 8.5 260.8 3'362 7.8% 7.9 1.2
5 7.9 57'900 6.77 3'362 7.8% 10.6 203.1 261.0 6.2 260.4 2'964 8.8% 9.0 1.0
6 9.0 52'200 6.70 2'964 8.8% 10.6 202.7 260.5 5.6 259.9 2'609 10.0% 10.1 1.1
7 10.1 41'100 6.65 2'609 10.0% 10.6 202.4 260.0 4.5 259.5 2'331 11.1% 11.2 1.1
8 11.2 32'300 6.60 2'331 11.1% 10.5 202.1 259.7 3.5 259.2 2'114 12.3% 12.3 1.1
9 12.3 26'600 6.55 2'114 12.3% 10.5 201.8 259.3 2.9 258.9 1'937 13.4% 13.4 1.1

10 13.4 26'800 6.50 1'937 13.2% 8.1 201.5 256.5 3.0 256.1 1'760 14.6% 14.5 1.1
11 14.5 19'400 6.43 1'760 14.5% 6.8 201.2 254.9 2.2 254.6 1'633 15.6% 15.4 0.9
12 15.4 14'800 6.35 1'633 15.5% 5.9 201.0 253.8 1.7 253.5 1'537 16.5% 16.2 0.8
13 16.2 14'000 6.30 1'537 16.4% 5.3 200.8 252.8 1.6 252.6 1'447 17.4% 17.1 0.9
14 17.1 11'000 6.25 1'447 17.4% 4.6 200.6 252.0 1.3 251.7 1'377 18.3% 17.9 0.8
15 17.9 9'000 6.17 1'377 18.2% 4.1 200.5 251.3 1.0 251.1 1'321 19.0% 18.6 0.7
16 18.6 9'000 6.13 1'321 19.0% 3.7 200.3 250.7 1.0 250.5 1'265 19.8% 19.4 0.8
17 19.4 11'000 6.03 1'265 19.8% 3.4 200.1 250.1 1.3 249.8 1'197 20.9% 20.3 1.0
18 20.3 10'000 5.90 1'197 20.8% 2.9 199.9 249.4 1.2 249.1 1'137 21.9% 21.2 0.9
19 21.2 8'000 5.80 1'137 21.9% 2.5 199.8 248.8 0.9 248.6 1'090 22.8% 22.0 0.8
20 22.0 7'500 5.75 1'090 22.8% 2.2 199.6 248.3 0.9 248.1 1'046 23.7% 22.8 0.8
21 22.8 7'000 5.64 1'046 23.7% 1.9 199.4 247.8 0.8 247.6 1'005 24.6% 23.7 0.8
22 23.7 6'500 5.58 1'005 24.6% 1.7 199.3 247.4 0.8 247.2 968 25.5% 24.5 0.8
23 24.5 6'000 5.46 968 25.5% 1.4 199.1 246.9 0.7 246.7 935 26.4% 25.3 0.8
24 25.3 5'000 5.35 935 26.4% 1.2 199.0 246.6 0.6 246.4 907 27.2% 26.0 0.7
C 26.0 109'530 5.02 907 27.2% 1.0 199.0 246.4 0.0 102.09 357 28.6% 28.5 2.5
B 357 28.6% 0.2 55.5 102.1

Concentration     ponds 1 - 241'000'000 NaCl Crystallisation 143.5  (t/d) Max. 1.2
Crystallisation     ponds C109'530 NaCl Crystallisation 52'376  (t/y) Avg. 0.9
Total 1'109'530 Productivity 47'206  (t NaCl / y*km2) Min. 0.7
"All Salts" include CaSO4, NaCl, MgSO4, MgCl2, KCl and NaBr       "C" = Crystallisers       "B" = Bitterns         Class-A Evaporator drinking water evaporation rate = 10 mm/d

Seawater Evaporation in Solar Saltfields

EPC24ponds 24.5.21

The author, Vladimir M. Sedivy, devoted some 50 years of his life to salt. 
He is the founder and President of Salt Partners Ltd.,  
www.salt-partners.com, Swiss salt consultants and engineering 
contractors, active in the field of salt and chloralkali production and 
processing worldwide. In 2018, Salt Partners were entrusted by BCI 
Minerals to design a HYDROSAL XP® salt purification plant for their salt and 
potash project at Mardie, Pilbara, WA.

Standard and Best Quality Solar Sea SaltSeawater Evaporation in Solar Saltfields

Vladimir M Sedivy, President, Salt Partners Ltd, Switzerland.

How to Produce 
Best Quality 
Solar Salt

The above illustrates the best quality solar sea salt. Crystal of 99.95% pure 
solar sea salt produced in saltworks designed by Salt Partners.

Chloralkali Standard Best Solar Sea Salt

Calcium (%) < 0.04 0.009

Magnesium (%) < 0.02 0.003

Sulphate (%) < 0.12 0.028

Insolubles (%) < 0.002 < 0.001

NaCl (%) > 99.7 99.95

Ca : Mg > 2 : 1 2.9 : 1
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A recently released report, prepared by 
Monash University in collaboration 
with WorkSafe Victoria, contains 

concerning statistics about the prevalence 
of silicosis amongst stonemasons. 

Monash University established a Screening 
and Disease Registry to report on Victorian 
stonemason workers' health, treatment, 
and recovery outcomes.

While the report was based on stonemasons, 
it highlights the need for better respiratory 
protection for those how work in an 
environment where crystalline silica dust is 
present. 

Overall, as of July 2020, 456 workers agreed 
to take part in the screening project and/or 
the disease registry. 

Among these 456 workers, 133 (29%) cases 
of silicosis were identified. 

Of the 133 workers with a diagnosis, 102 
had simple silicosis and 31 had more severe, 
complicated silicosis. 

The median age of workers at the time of 
assessment was 36 years of age.
The study found the reported use of 
respiratory protective equipment (RPE) has 
increased slightly, however many workers 
reported ceasing RPE use after wet cutting 
processes were implemented. 

Opening a window/door and ventilation in 
the ceiling were the most common types of 
ventilation reported, which is unlikely to be 
effective in removing dust from the worker’s 
breathing zone. 

In summary, this research has found a 
large burden of silica-associated disease in 
stonemasons working with artificial stone 
and demonstrated the need for ongoing 
screening of these workers and further 
research into the most effective screening 
methods to be used. 

These findings are also likely to have 
implications for silica-exposed workers in 
other industry sectors. 

Key Findings
Of the 324 workers in the stonemasons’ 
screening project 254 (78%) were referred 
for further follow-up. 

There were 211 (65%) workers who had 
clinical abnormalities (abnormal chest x-ray, 
and/or abnormal lung function, and/or 
significantly respiratory, other symptoms or 
signs). 

Of the workers who were referred for 
further follow-up, 59 (26%) have a current 
silicosis diagnosis and 26 (11%) have 
possible silicosis.

About Silica Dust 
Silica dust is harmful when inhaled into a 
worker’s lungs. 

It is 100 times smaller than a grain of sand, 
so small it can be inhaled without knowing. 

Respirable crystalline silica exposure can 
cause silicosis, a debilitating and irreversible 
lung condition that can cut short careers, 

reduce quality of life and lead to death. 

Respirable silica is also linked to lung cancer, 
chronic obstructive pulmonary disease 
(COPD), and kidney disease. 

Disposable Masks v Powered Air Purifying 
Respirators (PAPRs)
When looking to protect workers and staff 
from any airborne contaminants, Powered 
Air Purifying Respirators (PAPRs), offer 
high and reliable protection, far exceeding 
disposable masks.  

Compared to disposable masks, PAPRs 
are high protection reusable devices with 
economic advantages, as the annual cost of 
replacing disposables stacks up. Disposable 
masks are well-known for causing fogging 
and discomfort, leading to low compliance, 
frequent stopping or mask changes. 

To guard against silica exposure, state 
regulators have moved to recommending 
staff wear powered respiratory protection 
using a minimum of a P2 filter. CleanSpace 
respirators meet and exceed these 
requirements with a P3 filter.

Under the Standards, all worn tight fitting 
respirators, (regardless of whether it’s a 
disposable mask or powered respirator), 
must achieve a correct fit to ensure the 

wearer is protected. 

As stated in the regulations, all PCBUs in 
all states must provide health monitoring. 
Employers should encourage the 
importance of regular lung health checks to 
all employees to ensure early detection & 
prevention. 

More information can we found at SafeWork 
Australia or at each state’s WorkSafe 
website.

CleanSpace Respirators
CleanSpace Respirators are unique in the 
area of respiratory protection because while 
they provide all the protection of a PAPR, 
they a free from belts, battery packs and 
hoses, making them more comfortable and 
easier to deploy.

When used in hot or humid conditions, 
CleanSpace Respirators provide cool, clean 
air to the user and eliminate fogging and 
moisture. 

CleanSpace respirators are light, easy to put 
on, reliably safe and comfortable. 

These smart powered devices are easily 
operated using a one-button smart system. 

These unique features mean more workers 

wear these respirators for a full shift every 
time.  

CleanSpace assists their clients to be safe 
and compliant when working around silica 
dust.  

CleanSpace Respirators are available in 
different models with a range of particulate 
and combination gas filters depending on 
the task requirements. 

CleanSpace EX is intrinsically safe approved 
and can be worn in potentially explosive 
environments. 

CleanSpace Ultra is IP rated 66, making 
it water tolerant and the go-to for 
Stonemasons. 

CleanSpace2 is the standard model 
suitable for those that do not require the 
aforementioned features. 

The newly launched CleanSpace HALO is 
designed specifically for the healthcare 
sector, laboratories and testing facilities. 

CleanSpace Technology team of product 
specialists can assist with on-site product 
training, fit testing, trouble shooting and 
instructions on maintenance. AMR

Silicosis Report on Victorian 
Stonemasons finds almost 
30% have Silicosis.

Scan for more info

Breathe Easy

CleanSpace Powered Air-Purifying Respirators 
(PAPRs).

CleanSpace Respirators protecting frontline staff 
from airborne contaminants. CleanSpace EX, intrinsically safe.

CleanSpace Technology
sales@cleanspacetechnology.com

www.cleanspacetechnology.com
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When sourcing the right gearbox for 
your needs, look no further than 
Victoria-based Amiga Engineering, a 

33+ year old machine business which boasts 
complete capabilities of manufacturing/
machining specific/custom parts to suit 
client requirements and applications.

According to Amiga’s Head of Industrial 
Gearboxes Dee Bourchier, the quality of 
gearbox products that the company offers 
is very important. 

“We also like to keep the quality of life 
to a high standard of operation for our 
customers,” she said.

“We, at Amiga Engineering, endeavour 
to ensure that your purchased gearbox 
(whether it be over 30 years old to just 
recent) is still working to its full potential. 
We do this by offering a number of services 
to you.”

The Need For Effective Gearbox Services
Modern businesses increasingly rely on 
automated equipment and a failure of that 
equipment can be a serious problem. 

It can halt production, inhibit processing 
capability and reduce productivity and 
profitability.

A critical element in a lot of industrial 
machinery is the gearbox. “Should the 
gearbox fail, the machine will be rendered 
inoperable and operations will come to a 
stop,” Ms Bourchier said. 

“It’s important, therefore, that gearboxes 
are kept in good order and, should they fail, 
our clients receive gearbox services quickly 
so that interruptions are kept to a minimum. 
Services provided to gearbox customers 
include:

Strip and Report
“We at Genat & Wood™/Amiga Engineering 
offer a range of services for your gearbox,” 
Ms Bourchier said.

Whether it’s a Genat & Wood™, Varmec 
or Tramec Gearbox or Speed Variator, or 
indeed any brand of gearhead, Amiga will 
complete a Strip and Report for you. 

Known for quality products and service, 
Amiga Engineering is a preferred provider 
of industrial gearbox repairs/overhauls and 
new units.

Gearbox Maintenance
Amiga’s Genat and Wood gearheads are 
economically maintainable. With spare 
parts readily available on the shelf, clients 
can overhaul themselves, or send them to 
Amiga Engineering to refurbish for them.

“The consistent maintenance of any gearbox 
can help in the longevity and quality of its 
life,” Ms Bourchier said.

Amiga also is on hand to help out with 
gearbox breakdowns or emergency 
situation.

“If you do not have a backup system for 
your Gearbox products, then call Amiga 
Engineering,” Ms Bourchier said. 

“We can help you with a solution for this 
challenge, by offering a quote for spare 
gearboxes to put in place whilst your broken 
down gearbox is being repaired.

The Gearbox range

Genat and Wood
Amiga’s range of product and services 
is well-known, and in fact it is the sole 
manufacturer of the only brand of industrial 
gearbox made in Australia: Genat and 
Wood™. 

“We manufacture the only Australian Made 
industrial gearbox in-house in Victoria. They 
also have a 5 year warranty, which is not 
provided by any other world wide brand,” 
Ms Bourchier said. 

“You will find them in almost every refinery, 
mine site and quarry across Australia: 
driving pumps, conveyor systems, trommels 
and much more.”

The Genat & Wood™ Company was 
established to support Australian Industry 
with design, development and manufacture 
within the country, often known to be “tough 
gearboxes for tough industries”.

Tramec
Tramec was established in 1986 in Italy. 
Tramec started as a manufacturer of bevel 
helical gearboxes, parallel shaft gearboxes, 
shaft-mounted gearboxes and right angle 
gearboxes. 

Through the years, the product range has 
been widened to include new and updated 
product lines i.e. planetary gearboxes and 
worm gearboxes.

The Tramec brand exclusively provides 
modular design for mounting positions, 
especially for the bevel helical range.

Varmec
Amiga are also the Australian agents for 
the Italian brand “Varmec”, which are a 
competitive pricing option for inline helical 
units, against other well known Italian 
brands.

The units provided by Amiga Engineering 
are the cast iron exterior gearheads. Cast 
Iron is chosen over the aluminium exterior 
– for the tough industry and environment 
requirements.

You will find them attached to pumps (in 
many mining applications) such as mono 
pumps, Ebsray pumps and roto pumps

Motomeccanica
Motomeccanica is a well-known brand 
across Europe, including Italy, France 
and Germany – and its products are now 
available in Australia via Amiga. It is the only 
gearbox brand in the world that will make a 

one-off or production run custom gearbox 
to suit an application. Known for large scale 
gearheads.

All Motomeccanica branded gearboxes 
are purely manufactured in Verona, Italy, 
and are purposely designed to operate in 
specific industrial fields.

The Weird and the Wonderful
Amiga is known for manufacturing the ‘weird 
and wonderful’, so it can also repair the 
customised ‘weird and wonderful’ products.

“Amiga Engineering cares about our 
customer challenges, and want to help as 
much as we can. We are a local business and 
understand your frustration if a breakdown 
occurs that puts a hold on production,” Ms 
Bourchier said.

Local Heroes
Depending on your industry, site and 
machinery downtime efficiency is essential. 
Buying from a local manufacturer can 
promote uptime and cost effectiveness. 

Imports incur extra charges like customs, 
duties, airfreight and exchange rates. 

“Buying an Australian brand that is 
manufactured in Australia can reduce your 
downtime from a number of weeks to a 
number of days,” Ms Bourchier said.

“We export manufactured items to all 
countries around the world so that Amiga 
quality parts and brands are known 
throughout.” 

A New Dimension
Amiga was the world's best kept secret,” Ms 
Bourchier said, “but oil refineries and mining 
companies were coming to us to make their 
critical path items, such as flanges, pipe 
fittings, pigs, nozzles, etc. 

“After the GFC hit, everyone started moving 
everything offshore and outsourcing to 
cheaper countries. We're trying to bring 
everything back on-shore. 

“Where are we now? Amiga Engineering 
has become an innovative and dynamic 
company, by adding processes such as 
additive manufacturing (3D Printing) for 
Australian industries. 

“Other countries across Europe and the 
United States are implementing 3D printing 
everywhere for end use parts as well. 

“Amiga is trying to 'bridge the gap' by 
educating and creating exposure of the 
technology that has actually been around 
for a long time. 

“This is why Amiga has the largest service 
bureau for 3D printing, with a full suite 
of industrial sized metal 3D printers and 
Polymer 3D printers. 

“This is another way for us to help industry 
and designers keep their work on-shore, so 
they don't need to outsource. The quality 
technology of DMP (the technology we use) 
is available here and now.” 

Polymer 3D printing using SLS and DLP 
is really the fastest polymer technology 
available, and Amiga has opted to partner 
with the 3D Systems brand to resell, because 
it's also the same brand of equipment the 
company uses in-house. 

“This is why we are better than just any 
'sales' company, we can actually provide 
true 'tips and tricks' if you have the printers, 
as well as the service for production runs 
if clients don't want to purchase their own 
printers,” Ms Bourchier said.

“3D scanning is perfect for reverse 
engineering of obsolete parts, which creates 
a model for us to manufacture from.

“There are parts/components in mining 
which are no longer available, so reverse 
engineering is very helpful for situations like 
that.” AMR

When Reliability Matters
Proudly manufactured by Amiga Engineering.

The Genat and Wood™ gearbox is of 
modular design incorporating easily 
available componentry to ensure 
that downtime is held to a minimum.

Amiga Head of Industrial Gearboxes  
Dee Bourchier.

Amiga manufactures quality, offering only the 
same in other brands.

Genat and Wood is the only Australian Made 
industrial gearbox; used in the field since 1976.

Amiga has the largest service bureau for metal 
and polymer 3D printing in Australia.

Amiga; where the team that sells you the 
equipment runs the equipment.
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As a cadet engineer in the Barber 
Greene asphalt finisher and 
bucketwheel excavator division of 

Tutt Bryant in the 60s, we got to not only use 
a boiler-driven steam cleaner but to watch it 
in action almost continuously. 

We traded crawler dozers, road rollers and 
motor graders and scrapers on brand new 
Allis Chalmers, Barber Greene and Raygo 
equipment.  Those trade-in machines were 
given simple mechanical repairs before 
heading to the outdoor steam cleaner!

It was rough and ready, had very little 
pressure and a lot of steam.  After that, they 
went straight to the paint shop, where they 
got a quick coat of yellow paint and went to 
the market.  

In those days, we were operating from 
a 40 acre site at Rydalmere that backed 
onto the Parramatta River. There were 
8000 people in the company and it 
was the biggest and best earthmoving 
machinery company in the southern 
hemisphere.  I was privileged to be a part 
of it and worked with mentors in both 
engineering and management and learnt 
lots of other life lessons as well.

Tutt Bryant experimented with a number of 
notable high pressure cleaning challengers 
that became failures. One was the Morrison 
Champ, a UK-made double diaphragm pump 
operated from hydraulics to pressurise the 
water. The only problem was occasionally 
the diaphragms would crack and the 
customer would find themselves spraying 
the gear with high pressure 800psi oil. 
 
Other contenders were the Steamin’ 
Demons. They had very limited capability, 
possibly 200 or 300psi, but were able 
to provide a satisfactory product for 
automotive repair shops.

Later, Tutt Bryant introduced the Cat Pump 
to Australia, possibly the first effective high 
pressure piston pump to reach the Antipodes.  
But again, limited by size and capacity 
when it came to cleaning big equipment.  

We experimented with an 800 psi Challenge 
Cook machine from the States that delivered 
80 gallons a minute. It had its own water 
tank and was trailer mounted. Pulling the 
trigger knocked the operator of his feet.  
It was simply the wrong combination of 
pressure and flow!

HIGH PRESSURE WATER BLASTERS…  
THE ITALIAN REVOLUTION

It was around the late 70s that we saw major 
Italian corporations like Bertolini from 
Reggio Emilia start to develop piston pumps 
that were capable of the type of pressure 
cleaning capability required by earthmoving 
and mining plant.  The company started 
building big double header pumps that 
delivered 120lpm and pressures up to 
2000psi.

Still a mighty challenge for the operator, 
but they were pumps that worked very well. 
Many are still operating today in a wide 
variety of applications. When it got down 
to it however, for practical purposes, it was 
pressure cleaners in up to 3000psi and 15 to 
25lpm that proved to be popular.  They were 
being built with electric motors at first but 
the Italians soon developed gearbox drives 
that enabled slow speed pumps to be driven 
from appropriate diesel engines.

We watched the development of these 
products and Australian Pump got started 
with making machines in the early 90s.  They 
were relatively primitive but, we learnt fast 
and it was operators who taught us what 
was required.

TIME IS OF THE ESSENCE

We realised by talking to earthmovers, many 
of whom our team had known for years, 
that the real requirements of a cleaning job 
are simple.  

Do a good job.

Do it fast. 

Nobody wants to drive a high pressure 

water blaster gun to clean mud and 
schist of the tracks of a crawler dozer, 
especially if it’s baked on, and do it for 
five or six hours at a time. 

We quickly learnt that using a turbo and 
upping the pressures to 4000 and even 
5000psi made a huge difference to the 
efficiency of getting the job done fast.  That 
solved the problem of cleaning the plant. 

The final evolution of those machines, 
developed into the Aussie Scud range 
and our Raptor series with a 500 bar, and 
planned 750 bar and 1000 bar big brothers.  
Those machines wound up working on 
many huge projects including Gorgon Gas 
and similar jobs where there was demand 
for pressure for results and efficiency.

Although we were able to clean big plant 
fast, it didn’t serve the purposes of quickly 
washing away build-ups of grease and 
oil.  Dealing with oil leaks in engines or 
hydraulic equipment was a new challenge.  
Those leaks were magnets for dust and dirt, 
sometimes hiding what were in fact urgent 
service requirements. 

DOWNTIME IS BAD TIME

Nobody wants to see machines idle on a 
mine or construction sites. We all know 
preventative maintenance is preferable 
to rectification any time!  It’s cheaper and 
prevents those extremely inconvenient 
failures that always seem to happen at the 
worst possible time!

We became particularly conscious of electric 
drive steam cleaners working in wash bays.  
Most earthmovers and truck operators have 
a steam cleaner, normally European design 
with what we believe can be quite negative 
flaws. The biggest problem with those 
cleaners was their limitations to 3,000 psi 
and being designed for European luxury car 
service shops, not the classic Australian site 
washdown environment.  

We decided to do something about that. 

AUSSIE’S STEAM CLEANERS HIT  
THE MARKET

We learnt a lot from talking to operators. 
Many complained that there simply wasn’t 
equipment on the market what would clean 
big gear fast enough.  For example, giving 
a steam wash to a Cat 16 motor grader, if 
done correctly it’s not a five minute job.  The 
operator needs to be meticulously working 
through the machine to get it back to a 
condition suitable for service.  

When it comes to the engine, drive train 
and hydraulics, steam is required to melt 
the grease so you can see what’s going on 
underneath. I remember seeing an engine 
with oil leaks absolutely caked with dust on 
a big grader. The operator almost had to 
scrape the top surface off before we could 
start effective cleaning.

European machines also have their 
weaknesses in terms of fundamental 
designs. Polypropylene chassis might be 
okay in civilised environments.  

Both these and poly prop covers have their 
weaknesses.  Machines mounted on rear 
wheels and front castors are also a no-no. It 
doesn’t take much to break the castor off a 
110kg steam cleaner if you hit a concrete lip 
or dip in the floor of the shop!

They beat the hell out of the old Steamin’ 
Demons but at Aussie Pumps we thought 
we could go one better. Taking a practical 
look at Australian applications meant using 
the technology developed in Europe for high 
pressure steam cleaning. That is a heating 
coil mounted after the high pressure cold 
water pump, with a fuel pump providing 
the heat. The water is heated as it travels 
through the coil before exiting through the 
high pressure hose and gun.

We came up with a radical new design 
that had the machine mounted on a steel 
chassis, with four wheels and a stainless 
steel cover. 

We also elected to never compromise on the 

Contributed by John Hales, Chief Engineer, Australian Pump Industries. John has watched and played 
a major role in the development of high pressure water blaster equipment for the mining industry.  
Part of that has been associated with the demand for not just cold water wash, but also hot wash 
and steam machines.

Today, those machines are regarded as being an integral part of every wash bay for plant and 
transport equipment of any kind. When time is money, getting the job done promptly, safely and 
efficiently is what this story is all about.

Safe and Clean...
Every Miner's Dream

The Ok Tedi mine at Tabubil in Papua New 
Guinea has a huge fleet of Cat dump trucks and 
dozers.  This Aussie Hydrates 5000 psi steam 
cleaner is an indispensable maintenance tool.
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quality or performance of the machine and 
that meant only making low speed pump 
motor combos that would run at 1450rpm.

Those big heavy four pole motors are still 
a primary part of our design. Now, we use 
heavy duty triplex pumps with solid ceramic 
pistons and drive them through a coupling, 
rather than close coupling the pump to 
the motor. The coupling drive really works 
because it’s cooler and facilitates the service 
function if there is a need to disconnect the 
pump from the motor.

PROTECTING THE MACHINE AND  
THE OPERATOR

Demands from the mining industry always 
wanted more performance and faster 
cleans.  By 2005, we developed hot water 
turbos, that operate at up to 130°C. They 
could make a major difference by using 
both the heat and the impact of the turbo to 
achieve good results. 

The steam developed then could also be 
operated through a complete cycle of 
ambient water temperature all the way 
up to 130°C. We tell operators not to run 
machines flat out! That burns a lot of fuel 
without gaining any benefits. 

Operating at 90-105° gives you the 
same result but huge savings in fuel and 
convenience.  Nobody wants to have to 
stop the machine every couple of hours and 
refuel the tank.  For best results, operate the 
turbo at 60°C.

AUSSIE SUPER INDY

The first range we developed was the Super 
Indy series. These were single and three 
phase slow speed machines that came with 
an 18l diesel fuel tank, stainless steel coil 
option and loads of protection gear built it.  

We learnt early on that flexible couplings 
between the motor and pump for smoother 
and cooler drive were a necessity. A low 
water cut out switch prevented the machine 
running dry and a low fuel sensor and 

warning light were also built into the unit.
Customers considered the Timed Total Stop 
with an auto shut down function was also 
essential. We included that and a safety 
thermostat to protect the pump. An added 
feature was micro-leak detection.  

We used a warning light to alert the 
operator if there was a leak, bearing in mind 
that these machines were working in a very 
damp environment with a lot of water on 
the ground. Often the customer can’t see 
a slow leak from a hose coupling or even a 
damaged hose.

We also fitted 15A plugs on both single and 
three phase machines. The three phase 
units were of course significantly more 
powerful that the 240V unit. The maximum 
effective pressure at 12lpm we could get out 
of a single phase 2.2 kW motor was 1500psi 
(100 bar). For 415V, 5.5 kW motors, we 
managed to get 3000psi and 16lpm, a very 
efficient cleaning combination.

ENTER THE ADMIRAL

When we saw what the Super Indys did, we 
decided to go bigger with more flow and 
some additional advantages. The machines 
were bigger and although they offered 3000 
psi, delivered substantially more flow with 
bigger slow speed pumps and increased 
performance capability.

4000 PSI UPGRADE

Consistently working with users, we 
found that getting jobs done faster 
was still a problem. Our solution was 
to come up with a bigger pump with 
4000psi capability that would give more 
substantial whack to the job, but at the 
same time operate with flows over 15lpm 
and temperatures up to 130°C where 
required. That was a lethal combination 
and made an immediate impact on the 
market. 

We experimented with specific jobs and 
found that mines particularly liked this 
combination for wash bays. Again, the big 

Aussie Admiral 4000 is a mighty machine 
weighing in at 190kg. It has a big slow speed 
four pole IP56 motor, running at 1450rpm.  
It runs an equally large and heavy duty 
slow speed triplex pump with brass head, 
ceramic pistons and top quality stainless 
steel valves.  

Stainless steel is an option to the mild steel 
coil but both come with free extended 
warranties of three and two years 
respectively. All the machines also feature 
detergent injection so the operator can spray 
the job briefly with chemical before washing 
it off with either steam or warm water. The 
Admiral also comes with a bumper built into 
the heavy duty chassis and a stainless steel 
cover to protect it from the elements!

We decided plastic covers were for much 
more sophisticated markets than Australia. 
We like the idea you can panel beat a 
stainless cover but you can’t fix a worn 
plastic cover.  

The Admirals also came with Timed Total 
Stop and safety thermostat to protect the 
pump. A low fuel sensor and warning light 
is also supplied as well as the low water cut 
out. The machine is built like a tank and 
suitable for tough wash bays in everything 
from plant hire to mine process plant 
washdown.

That 4000psi steamer is the crowning 
glory of our electric drive steam machines 
at this stage. We see it as being the answer 
to challenges on a mine or construction 
site and even the army is now interested 
in these heavy duty machines.

MOBILE HOT WASH

We took the challenge here and started 
building machines in Australia that 
combined some US technology. These diesel 
engine drive steam cleaners have capacities 
up to 5000psi. Built into heavy duty trailers 
with one or two 1000l water tanks, these 
mobile machines can tackle any cleaning 
task in the field. 

Now widely used on open cut coal mines 
and for cleaning plant in the field, the Aussie 
Hydrotek range has been tremendously 
successful. We even make ‘Clean and 
Capture’ versions that are able to suck up 
the used cleaning water, filter it and reuse it.

TRAINING OPERATORS

We believe that all operators of high pressure 
cleaning equipment should be trained. The 
Standards Association has drawn a line 
between Class A and Class B machines, the 
breakpoint being 5600 bar/litres. We think 
that operators must understand the basics 
of the principles of high pressure piston 
pumps and be conscious of the dangers of 
component failures, particularly guns and 
high pressure hoses.

Ninety percent of our machines today 
are Class A that do not require operator 
certification by an RTO. On the other hand, 
we provide a free Class A training course 
to anybody who wants to take it, provided 
on the basis that a Class A machine at 
5600 bar/litres is just as dangerous as a 
Class B machine of 600 bar/litres.

It’s that particular preoccupation with safety 
that separates us from most of our key 
competitors. The free training program also 
is accompanied by Aussie Pumps ‘Aussie 
Blasters Service Fundamentals’ handbook.  
This is also a free document which can be 
accessed from our website. 

Our plan is not to hoard information but 
rather to dispense it freely for the good of 
the industry. After all, it’s the mining industry 
that keeps this country afloat, for which we 
should all be grateful.

Further information including copies of 
Aussie Pumps key documentation on plant 
maintenance and safety is available free 
from Australian Pump Industries  
02 8865 3500 | aussiepumps.com.au 

AMR

Aussie’s 4000 psi steamer is an industry first, 
breaking through the 3000 psi pressure barrier. 
It’s a Class A machine so no operator certification 
is required.

Looking inside the beast with the stainless cover 
off, you see the huge 4000 psi triplex pump, set 
up for easy maintenance of the entire system.

Aussie Pumps Chief Engineer John Hales says 
Aussie’s design program is driven by customer 
feedback.
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Western Metalworx is a Perth-based 
provider of custom fabrication and 
equipment repair services to the 

WA mining industry. 

Known for a near-obsessive dedication to 
quality and a willingness to tackle custom 
projects of all shapes and sizes, the company 
has grown to become a trusted industry 
partner and go-to fabricator for innovative 
or exacting projects. 

Western Metalworx is backed by years 
of proven experience and state-of-the-
art equipment, but perhaps the team’s 
biggest asset is a culture of collaboration, 
exemplified in long-term relationships with 
organisations such as Webdrill.   

One of WA’s leading underground diamond 
drilling specialists, Webdrill has worked with 
Western Metalworx on a range of fabrication 
projects.

The two companies first began collaborating 
in 2017, when an international manufacturer 
recommended Western Metalworx as the 
only local fabricator they trusted to deliver 
custom fit-outs for MCR rigs. 

Since then, the pair have continued to work 
closely, building upon a shared commitment 
to quality, safety and the development of 
local industry.

Western Metalworx managing director 
Anthony Chiera said it was a dynamic 
relationship.

“There’s a great cultural and moral fit 
between our organisations, and it’s grown 
from there,” he said. 

“Webdrill have very specific requirements, 
and we understand how to address them. 

Webdrill CEO Jared Webb said the two firms 
shared the same style of communication. 

“It’s straight up - no nonsense. If you pick up 
the phone, you know that Ant will answer,” 
he said.

What follows is a collaborative design 
process, with Mr Chiera and Mr Webb 
identifying requirements and sketching out 
ideas in tandem.

“I’ll just go in, sit with him in the office with 
a pen and paper and knock an idea out,” Mr 
Webb said. 

“He then drafts a 3D model on his software 
[Solidworks, a leading Computer Assisted 
Design software suite] and we take it from 
there, making adjustments and refining 
things as we go.”

Combining iteration and consultation, this 
process allows Western Metalworx to go 
beyond simply ticking boxes; the focus is on 
prototyping, trading feedback and solving 
problems to create novel solutions. 

This outlook has proven successful, with 
the company having to relocate to larger 
premises last year in order to accommodate 

their growing workforce and keep up with 
demand. 

The new 3500m2 manufacturing facility in 
Malaga features CNC cutting and machining 
facilities, a 200t press brake and a multiple 
overhead gantry cranes.     

These fabrication facilities – suited to sheet 
metal, stainless steel, carbon steel and 
aluminium — are certainly a factor in the 
success of Western Metalworx, but the 
company’s position within the strengthening 
WA mining industry is also vital.

Partners like Webdrill choose to work 
with Western Metalworx because of their 
knowledge of the local industry landscape, 
their experience in the harsh conditions of 
the state’s remote areas and their dedication 
to maintaining the high standards of 
Australian industry.

“We’ll often have clients who’ve ordered in 
cheap products from overseas,” Mr Chiera 
said. 

“When the products arrive and they can 
actually see the sub-standard workmanship, 
they call us in to fix it. 

“We’ll have to do anything from addressing 
poor welding and replacing cheap 
components to undertaking a full redesign. 

“I won’t let anything leave my warehouse 

until it meets exceptional quality and safety 
standards.”

In order to support this level of quality, 
Mr Chiera invests heavily in the skills and 
development of the Western Metalworx 
team. 

Welders and fabricators are coded to 
relevant Australian standards and tested 
every six months by external assessors, 
while continuous training and improvement 
programs ensure that all team members 
operate at the top of their game. 

The company’s commitment to integrity 
is further evidenced by an Indigenous 
Engagement initiative, which set outs goals 
for conducting sustainable and mutually 
beneficial relations with Australia’s First 
Peoples, providing opportunities for 
collaboration and employment. 

This initiative has seen real engagement 
with traditional landowners on country 
and the creation of several steel fabrication 
apprenticeships for young Aboriginal 
people. 

Having visible values and a strong culture is 
another shared element in the partnership 
between Western Metalworx and Webdrill, 
with both companies making no secret 
of their safety-first quality systems and 
environmental sustainability commitments.  

“In everything that we do, we’re committed 
to taking the necessary steps to ensure that 
we conduct our operations with the highest 
standards of business and social ethics,” Mr 
Chiera said. 

“We want to build relationships. It’s simple to 
target easy wins, but we want to undertake 
projects that drive real growth, demonstrate 
our capability for quality and innovation and 
improve the industry landscape as a whole.”

The work doesn’t stop upon delivery, either. 

Anthony and his team strive to provide 
consistent after-sales support, checking in 
to see how their products are performing, 
then fine-tuning the next iteration, building 
capabilities and cementing relationships 
within the industry.

These relationships are obviously centred on 
the mine site, but can often be in evidence 
long after the tools are down. 

As the Webdrill team celebrated 12 months 
of hard-won success at their Christmas 
party last year, awards were given out for 
outstanding performance. Each smiling 
winner went home with an award: a custom 
tool mounted on a personalised plaque. 

The awards were handmade by Western 
Metalworx, testament to the lasting 
relationships being forged within WA’s 
mining services industry. AMR

Collaboration  
and Culture  
Drive Innovation

Western Metalworx managing director Anthony 
Chiera uses Solidworks software to create 
innovative designs.

All Western Metalworx welders and fabricators 
are coded to Australian standards and re-tested 
every six months.
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Custom Fabrication and Repairs 

for the Mining Industry

At Western Metalworx, we’ve built our business 

and reputation from the ground up. We understand 

the industry and its associated challenges, making 

us Perth’s go-to mining fabricators.

OUR APPROACH TO OVERCOME MINING CHALLENGES

westernmetalworx.com.au             +61 (0) 8 9248 1183             enquiries@westernmetalworx.com.au

Ready to engineer your vision? Get in touch with a 
fabrication expert for all your custom mining requirements.

Innovate Create Ideate

We consider custom solutions 

to fix unique problems – there 

is no ‘one size fits all’ in the 

fabrication industry

We develop a solution 

that efficiently gets a 

machine up and running 

– and is built to last

We work with our 

clients to build on 

their deliverables in a 

collaborative process
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United. Inspired.

Now there is a way for you to get under your machine’s skin. Certiq is 
a telematics solution that gathers, compares and communicates vital 
equipment information. It is available for all mining and construction 
equipment, both surface and underground.

Detailed knowledge and instant overviews of your fleet are the keys to 
improving your processes. Certiq keeps track of everything that happens 
– or doesn’t happen. We make this information accessible to you – 
wherever you are, whenever you need it.

We are continuously improving our service offering to meet the market 
demand, please contact your local Epiroc Customer Center to find out 
what is available for your machine model on your market. epiroc.com/en-au

Certiq is a telematics solution 
that gathers, compares 
and communicates vital 
equipment information
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Consider it done — safely
Redpath Australia has been providing 

safe, economical and innovative 
solutions to the mining industry for 

more than 50 years.

With offices in Brisbane and Perth, it can 
provide the full suite of services within a 
total mine package, Australia-wide. 

These include underground construction, 
shaft sinking, raiseboring, mine contracting, 
mine development, engineering and 
technical services.

Shotcreting is another area of expertise for 
Redpath, which offers advanced methods 
including laser scanning, simulator training, 
AGI sonar devices and LEAN management 
principles, while maintaining exceptional 
safety and production standards for clients.
In Australia alone, Redpath maintains and 
operates multiple batch plants, and applies 
more than 20,000m  of shotcrete every 
month.

The company also operates the largest fleet 
of mechanised cable bolters in Australia with 
up to 10 rigs working around the country at 
any given time. 

This highly specialised ground support 
activity requires the latest technology 
to compliment proven capability and 
experience. 

Redpath Australia benefit from 
established innovation partnerships with 
OEMs, combining efficiency and safety 
improvements across all of its projects.

The company is ISO 9001 accredited and a 
leader in innovation, with the experience 
and expertise to find the most cost effective 
and productivity-driven packages for all 
clients. 

It provides a modern fleet with a well-
established team of specialised technical 
personnel to all operations.

This approach has enabled the company 
to provide a consistent and supportive 
role for clients, accommodating to all their 
underground requirements. 

Redpath’s technical capability combined 
with its philosophy of ‘Consider it done 
— safely’, ensures each client receives 
the personnel and equipment necessary 
to provide a comprehensive and reliable 
service across the life of the project. 

The company has completed hundreds 
of kilometres of development work 
while maintaining exceptional safety and 
production standards for clients.

Global experience has given Redpath 
expansive regulatory knowledge, regional 
expertise and experience in completing 
culturally sensitive projects.

The company has built a solid reputation for 
conquering tough challenges and adapting 
to a variety of environments.

Redpath’s employees are the heart of the 
company’s success and they remain the 
foundation from which the company will 
continue to expand and flourish. AMR

redpathmining.com

Redpath Australia utilise advanced shotcrete methods including:
• Laser scanning;
• Simulator training;
• AGI sonar devices; and
• LEAN management principles.

While maintaining exceptional safety and production standards for Clients. 

In Australia alone, we maintain and operate multiple batch plants, and applies 
more than 20,000m3 of shotcrete every month.

Our technical capability combined with the philosophy of “Consider it done — safely”, 
ensures that each Client receives the personnel and equipment necessary to provide 
a comprehensive and reliable service across the life of the project.

EXPERIENCE
Providing FULL SERVICE mining solutions and innovation 
around the world SINCE 1962.

REDPATH AUSTRALIA 
Mining Contractors and Engineers

Redpath Australia uses advanced shotcrete 
methods while maintaining exceptional safety 
and production standards for clients.
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Jetcrete Oz has been the trusted provider 
of shotcrete solutions to the Australian 
mining industry for more than 35 years.

Now the company is also earning a 
reputation as a leading ground support 
specialist, adding two more capabilities to 
its broad range of services. 

Jetcrete Oz employs the latest techniques 
in resin injection and cable bolting, which 
offers an alternative active rock support 
system in underground mining. 

The company is also the first and only shaft 
lining contractor in Australia equipped 
to safely operate in ERZ1 hazardous 
environments. 

Over the years, Jetcrete Oz has introduced 
most of the modern technologies used for 
shotcreting in Australian mining, such as 
overhead wet shotcrete, robotic shotcrete 
units and hydroscaling. 

New technologies such as these have 
increased development rates for miners 
through faster excavation cycles, improved 
early strength support, and increased 
bonding between the fibrecrete and 
substrate surface.

Resin Injection 
Jetcrete Oz has been a major presence in 
hard rock mining and is having success with 
resin injection for ground stabilisation at 
Argyle Mine.

Resin is injected into the foundation and 
expands like a gel to create pressure and 
achieve stabilisation of rock, sand, gravel, 
concrete and caved material. 

It has proven to be a faster and less-invasive 
solution than previously used methods.

Cable Bolting
Cable bolting is an established technique 
and an alternative active or passive rock 
support system for underground mining, 
with the bolts dramatically improving the 
shear and tensile strength of the rock mass. 

Jetcrete Oz does the majority of its cable 
bolting work in major mining operations in 
NSW, such as at Broken Hill and at Newcrest 
Mining’s Cadia Valley Operations in south 
Orange, and is actively pursuing more 
mining contracts in this field.

Shaft Lining
Jetcrete Oz is also a leading innovator of shaft 
lining solutions and successfully completed 

projects all over Australia, including coal 
mines in Queensland. 

The ISO-accredited company can deliver 
remote application of shotcrete in shafts up 
to 400m deep and 6m wide including vent 
shafts, escape ways, ore passes and more. 

Its state-of-the-art shaft lining unit is 
purpose built, and features include:

• Industry-first EX d Group I equipment 

• Continuous CH4 safety monitoring and 
end-of-life protection units 

• Remote speed control of lining 
applicator

• Compliance to AS/NZS 4871 standard 
for electrical equipment for mines and 
quarries 

• Jetcrete Oz also carries out the 
mandatory pre and post shotcrete 
application camera surveys.  

Jetcrete has refined the remote shaft lining 
system that has eliminated the need for 
personnel to enter the shaft during the 
entire process, saving time and reducing 
safety risks.

The business currently operates in North 
America and on 19 mine sites across 
Australia with a number of mid-tier and 
major clients including Goldfields, Northern 
Star Resources, Glencore, Metals X, MMG, 
Evolution Mining, Oz Minerals, Newcrest 
and Rio Tinto. 

With 13 batch plants, 68 agitators, 41 
remote concrete units and mobile plant 
and equipment, Jetcrete Ozcan do any job, 
anywhere.

As the core business, Jetcrete Oz has 
extensive experience in all aspects of 
concrete spraying and is able to establish 
sites in remote areas in a matter of days. 

The business is capable of providing 
a complete service for all stages of 
underground shotcreting from onsite 
concrete products manufacture , to delivery 
and application. 

Jetcrete Oz is also capable of delivering 
surface and underground civil infrastructure 
works including earthworks, machine 
foundations, drainage and culverts, concrete 
slabs, heavy workshops and site offices. AMR

With 13 batch plants, 68 agitators, 41 remote 
concrete units and mobile plant and equipment, 
Jetcrete Oz can do any job, anywhere.

Jetcrete Oz has been the shotcrete contractor of choice for Australian miners for more than three decades.

Jetcrete Oz is a leading innovator of shaft  
lining solutions.

Shotcrete Solutions Specialists

AMR JUN202146
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AUSTRALIA’S 
LARGEST  
SHOTCRETE 
CONTRACTOR

Jetcrete has been at the forefront of shotcrete technologies 
in the mining industry for more than 35 years. 

The company’s two newest capabilities are resin injection 
and cable bolting for enhanced ground support in 
underground mining.

• Shotcrete Technologies Innovator 
• Resin Injection 
• Cable Bolting
• Shaft Lining Solutions
• Remote Area Concrete Supplier
• Mobile Plant and Equipment

Call our shotcreting experts now on

jet_admin@jetcrete.com.au

08 9270 1000
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In tailings management, what happens 
below ground is equally important as what 
happens above ground.

The Australian Mining Review spoke to 
Klohn Crippen Berger (KCB) principal 
hydrogeologist Chris Dickinson about the 
topic of hydrogeological best practice as it 
relates to modern tailings management.

Global Industry Standard on Tailings 
Management (GISTM)
The GISTM (and its accompanying 
compendium) represent a significant shift 
in the approach to tailings management 
worldwide, “striving to achieve the ultimate 
goal of zero harm to people and the 
environment with zero tolerance for human 
fatality”. 

Chris says the new standard is a “quantum 
step forward in the management of mine 
tailings” aiming to couple engineering 
and geoscience together in the design, 
construction, operation and closure 
of facilities in a manner not typically 
undertaken in the past. 

“It pushes the proactive and integrated 
mixing of science and engineering towards 
a more positive operational and closure 
outcome,” he said.

Principle number 2 of the GISTM formally 
introduces the broader topic of best practice 
within geoscience fields, in the development 
and maintenance of an interdisciplinary 
knowledge base to support safe tailings 
management through the tailings facility 
lifecycle. 

This includes preparing, documenting and 
updating detailed site characterisations such 
as data on climate, geomorphology, geology, 
geochemistry, hydrology and hydrogeology 
(surface and groundwater flow and quality), 
geotechnical and seismicity. 

“This Principle importantly recognises that 
the management of tailings or mine waste is 
not just about the engineered components 
of the facility,” Chris said.

“Understanding the interactions of 
the tailings facility with the geological 
environment is very important.  
Understanding how facilities interact with 
the natural environment and how to design 
suitable mitigation or control strategies, 
whilst complementing the engineering 
design, is the key to good hydrogeological 
practice.”

Tailings Dam Hydrogeology
Hydrogeology is the study of groundwater – 
pressure and flow, recharge and discharge, 
seepage, transport and fate, water quality 
and physical impacts. 

“Hydrogeology requires a sound geoscience 
foundation to understand and predict the 
performance of a tailings facility on the 
natural environment,” Chris said. 

“Geological conditions, including rock and 
soil, structure, weathering and alteration, 
must be understood to an extent that 
captures those groundwater flow fields 
likely to be influenced by the structure, 
during its life.”

Tailings dams are facilities designed to store 
tailings, produced from the mill after ore 
has been processed. 

Engineers design and construct the 
complex structures which retain and store 
tailings that in the most part are the above 
ground components of the facility. Tailings 
chemistry, tailings morphology and their 
water quality, can and do vary greatly, and 
also need to be understood.

“Tailings dams do not operate in isolation of 
the environment around them. They are very 
much embedded within the hydrogeology 
and it is therefore important to understand 
this relationship to be able to interpret what 
risks they might pose,” Chris said.

Tailings vs Foundation Hydrogeology
Chris said it was important to understand 
the component differences between 
tailings hydrogeology and foundation 
hydrogeology, with the former representing 
how the dam is designed and constructed, 
and the latter being the understanding of 
the natural hydrogeological system within 
which tailings are to be stored.  

“Foundation hydrogeology must integrate 
with engineering design,” Chris said. “If 
you don’t get the hydrogeology right, an 
inefficient or inappropriate design can be 
very difficult and expensive to mitigate. 
Advancing those technical elements at the 
start, and in parallel to engineering design, 
helps identify and understand operational 
risk as it relates to hydrogeology.”

Geometric Challenges to Analysis
Geoscientific analysis frequently requires 
three-dimensional thinking – this is needed 
to address high variability within the 
natural environment, as well as to account 
for geometric uniqueness which can be a 
challenge to performance evaluation of 
structures. 

Chris said engineering practice had 
substantially evolved in recent years to 
include detailed analyses of tailings dams in 
both two and three dimensions. 

“This has allowed a more interactive 
approach to assessing the relationship 
between tailings hydrogeology and 
foundation hydrogeology,” he said. 

“Sometimes a two-dimensional analysis 
simply isn't appropriate to assess how the 
natural system is going to respond to the 

constructed dam. This doesn’t mean all 
analyses should be 3D however.” 

Informing such detailed analyses requires 
a comprehensive hydrogeological 
conceptualisation, progressively advanced 
to a level of technical confidence 
commensurate to that of the engineering 
design. 

The potential for the natural environment 
to produce a pressure or seepage 
response outside of predicted ranges will 
always remain. Because of this, predicted 
performance should always be supported 
with performance observations and a 
documented process of response in the 
event such excursions from design do occur.

Hydrogeological Conceptualisation
Most hydrogeological conceptualisations 
require a similar suite of assessment tools 
to develop a technical description of a site – 
geology, structure, hydrology, geochemistry, 
and hydrogeology are all inter-related 
components. 

Such assessments should also be supported 
with suitable field testing and deployment of 
instrumentation to permit an understanding 
of time variant changes which may occur.

Of additional importance to tailing 
hydrogeology are the understanding of 
vertical pressure gradients between the 
facility (especially dam embankments) 
and the foundation, the operational water 
balance (ensuring it accounts for the 
complex flow mechanics which can result in 
losses, gains or both in a system), the rate 
of dam construction and tailings deposition, 
and how this may translate to impact to the 
natural system over time. 

Recognition of the physical scale of 
assessment needed is also required to 
permit performance evaluation of total 
groundwater flow fields which may be 
influenced in a facilities life cycle. 

Further, the development of operational 
monitoring records will support the design 
for future potential raises and/or expansions 
to the facility that may be required.

Importance of Life Cycles
Chris believes the best way to implement 

tailings hydrogeology best practice is to 
address every facility throughout its life 
cycle, and to do so in close and regular 
collaboration with design engineers and 
construction management teams. 

“The design, planning and construction 
phases of a tailings facility might only take 
a few years but the operation and closure of 
the facility could be for decades, or longer,” 
he said. 

“The inclusion of hydrogeology and 
other geosciences as complimentary and 
permanent technical elements to a tailings 
facility lifecycle is an important process 
in the improved management of tailings 
worldwide. 

“In the past, these might have been seen 
as specialised sciences needed to inform a 
project application. This has changed, with 
these specialised fields identified through 
the GISTM as key lifecycle components of a 
tailings facility.”

Professional Competency and Experience 
KCB is a prominent service provider in 
the tailings design and operational space 
worldwide. The company, which has been 
in operation for more than 70 years, is at 
the forefront of science and engineering of 
tailings storage facilities.

Chris said KCB has developed a strong 
understanding of what needs to be achieved 
in the hydrogeological space to adequately 
inform and support engineering and design. 
“We have developed hydrogeological 
skills in all major offices globally. We are 
able to leverage specialised experience, 
not just hydrogeology, within our design 
and construction team dynamic. These 
specialised fields do not need to be 
outsourced,” he said.

“In terms of the science of tailings 
hydrogeology best practice, geoscience 
brings significant value to the engineering 
team. Being able to identify and quantify 
a potential pathway for seepage or 
mechanisms for pressure generation 
requires this geoscience background. 
Having the ability to converse technically 
with design engineers is of course also a 
great advantage.” AMR

Water Management 
Breaks New Ground

The Highland Valley Copper tailings storage 
facility, British Columbia, Canada.

The Hidden Valley tailings storage facility, Papua 
New Guinea.
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When it comes to repairs and 
radiation services for mining 
operations, SIS Technologies 

(SIStec) is often the service provider of 
choice for a huge range of industry players, 
both nationally and internationally.

SIStec has been manufacturing and 
supplying process control instrumentation 
for the mining industry since 1985, with 
a team of tertiary qualified technicians 
and engineers who are specialists in a 
wide range of advanced process control 
electronic instrumentation.

The company boasts R&D capabilities 
utilising AutoCAD, Protel, Altium Designer 
and software workstations, while its ongoing 
research and development program 
ensures improvements and the introduction 
of innovative new products into the range.

Radiation Services
The skilled team at SIStec can supply, 
install, commission, certify and service the 
SS200 Nucleonic Digital Density Gauge and 
SS200LS Nucleonic Digital Level Switch.

They also offer:
• Compliance surveys
• Safety management plans
• Regulatory working rule documentation
• Radioisotope end of working life 

refurbishments
• Disposal of radioactive sealed isotopes
• Procurement of radioactive sealed 

isotopes
• Radiation auditing and safety checks of 

fixed industrial gauges
• Wipe testing and analysis

Nucleonic Density Gauges
SIStec produces state-of-the-art nucleonic 
density gauges and other instrumentation 
for the mining industry in Australia. These 
include the SS200 Nucleonic Digital Density 
Gauge, an advanced and extremely stable 
digital SS200 clamp-on pipe gauge with on-
board Solids Mass Flow and Total Solids 
Mass throughput integrating computer.

The SS200 has been installed in mines 
around Australia and overseas.

The gauge is used to measure the nucleonic 
density of slurries, sewerage sludge 
and liquids, making it indispensable on 
minesites where radioactivity levels need to 
be monitored.

Decay compensation is built into the gauge 
to allow for the decay of the radioactive 
source. Each day the time elapsed between 
the last calibration and the present date is 

used to calculate a correction factor. 

In order to achieve accuracy, the count 
rate period selected must be as high as 
possible for the accumulation of counts. The 
electronics used in the density gauge has a 
finite response time when analysing each 
pulse as it arrives. 

When the pulses arrive close together some 
are not analysed due to earlier pulses still 
being analysed. The time during which the 
electronics is unable to analyse pulses is 
called the deadtime. The software adds 
the missing counts caused by the deadtime 
back into the system. 

For this, a well-known statistical correction 
formula is used which requires the deadtime 
to be extremely tightly controlled. 

The SIStec Model SS200 maintains the 
deadtime precisely over the temperature 
range of the instrument, to a precision of ± 
10 nanoseconds. SIStec also manufactures 
the SS200LS Nucleonic Digital Level Switch, 
which gives accurate measurements of level 
for any level application in a vessel or chute.

In house computer controlled solder 
applicators and pick-and-place machines 
assure quality control of the highest 
standard.

The SS200 Density Gauge never gets 
homesick and is extremely reliable.

SG/PSL Analyser
This is a specific gravity and per cent solids 
sampling scale which is used for accurate 
slurry and liquid sampling for nucleonic 
density gauge calibrations.

It features digital operation, so no 
calculations are required.

It has a long battery life and automatic sleep 
mode while not in use to reserve battery life.
Lightweight with robust housing for field 
measurements, it also uses a large daylight-
viewable, 16-digit liquid crystal display.

It takes measurements from 1 to 30kg 
sample range, specific gravity accurate to 
three decimal places, and per cent solids 
accurate to two decimal places.

Repairs
Testing and repairs of all products are 
carried out from a well-equipped workshop. 
In-house testing and analysis are done 
by trained electronic technicians, who 
can also conduct on-site density gauge 
maintenance auditing, and SMD and  

through-hole operations.

If you require repairs or testing, don’t 
hesitate to get in touch with the team, 
who will work to deliver a comprehensive, 
tailored service.

Radiation Compliance Surveys
SIStec can deliver comprehensive 
compliance surveys for fixed radiation 
gauges in Australia. 

The WA Radiological council requires 
that all fixed radiation gauges must meet 
compliance in regard to safety and storage. 
Fixed radiation gauges must have a 
compliance inspection every three years and 
a contamination wipe analysis completed 
each year.

SIStec has trained and licenced staff to 
facilitate in the regulatory compliance 
requirements for radiation fixed gauges, who 
are also able to assist in the development 
of radiation safety management plans and 
regulatory working rule documentation 
required for compliance. In-house facilities 
are available to analyse contamination wipe 
tests for Cs137 sealed isotopes.

Disposal/Procurement of radioactive 
sealed isotopes
The end of working life of radioactive 
sealed isotopes can affect production as the 
isotopes require removal and replacement. 

SIStec offers not only disposal of sealed 
isotopes but the procurement of new, loaded 
into new or refurbished source holders thus 
reducing the amount of downtime for your 
instrumentation.

The Cs137, Am241 and Co60 Sealed Isotopes 
that6 can be removed include:

• Co-60, Cobalt-60
• Cs-137, Caesium-137
• Am-241, Americium-241

Working closely with multiple companies 
internationally, SIStec has secured multiple 
paths of disposal and can achieve a safe 
and cost-effective solution to all disposal 
requirements.

For more information, contact SIStec on  
08 9444 8005, email: sales@sistec.com.au, 
or visit www.sistec.com.au
AMR

Radiation 
Management 
Specialists
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SPECIALISED INDUSTRIAL SYSTEMS
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The SS200 employs a sophisticated control technique which 
monitors the count rate and compares it to a statistical model of 
the radiation and automatically adjusts the gain of the detector 
system accordingly, in effect an automatic gain control.
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A collimated narrow beam together 
with a collimated NaI crystal ensures 
that errors due to Compton Scattering 
through the pipe and slurry do not 
arrive indirectly at the detector crystal.

1. Narrow Beam Geometry

Why the SS200 has the highest stability:

3. Deadtime Correction2. Decay Compensation 4. Gain Stabilisation

Decay compensation is the system 
built into the gauge to allow for the 
decay of the radioactive source. Each 
day the time elapsed between the last 
calibration and today’s date is used to 
calculate a correction factor.

In order to achieve accuracy, the 
count rate period selected must be as 
high as possible for the accumulation 
of counts in the required period of 
time. The electronics used in nuclear 
density gauges has a finite response 
time when analysing each pulse as it 
arrives.

The SS200 employs a sophisticated 
control technique which monitors 
the count rate and compares it to a 
statistical model of the radiation and 
automatically adjusts the gain of the 
detector system accordingly, in effect 
an automatic gain control.

sistec.com.au

To discuss our range of products

08 9444 8005
 sales@sistec.com.au

SIStec provides a range of services designed to meet your  
needs, including:

   Supply, installation, commissioning, certification and servicing of the SS200 Nucleonic Digital Density 
Gauge and SS200LS Nucleonic Digital Level Switch

   Compliance surveys

   Safety management plans

   Regulatory working rule documentation

   Radioisotope end of working life refurbishments

  Disposal of radioactive sealed isotopes

  Radiation auditing and safety checks of fixed industrial gauges

   Wipe testing and analysis

Density Gauge: Model SS200Nucleonic Density Measurement of 
Slurries, Sewerage Sludge and Liquids:

  Fully digital operation

  Automatic gain stabilisation

  Low source activity

  Scintillation detector

  Rugged construction

  IP67

  Repeatability (0.0001 SG)

FOR ALL 
RADIATION 
MANAGEMENT 
NEEDS
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As a NATA Quality Accredited business, 
SGS delivers a comprehensive range 
of radiation services to the mining 

sector. With more than 40 facilities across 
Australia, SGS provides expert advice on 
all aspects of radiochemistry, radiation 
consulting, auditing, radiological testing as 
well as field surveys, sampling and analysis.

With a global network of experts and state-
of-the-art facilities, the company boasts 
the resources and expertise to ensure your 
materials, equipment, and processes comply 
with legislative and business standards. 
Some of its services include:

Consultancy Services
SGS advises on all regulatory radiation 
requirements relating to radiation devices, 
Naturally Occurring Radioactive Material 
(NORM) and Technologically Enhanced 
Naturally Occurring Radioactive Material 
(TENORM). 

Whether commissioning a new mining or 
processing facility or decommissioning a 
site, it assists with radiation management 
plans, premises registration, personnel 
licensing, care, disposal of sources, source 
supply management and more.
 
Environmental and Health Physics Services
These include:

• Contaminated land surveys and site 
audit

• Naturally occurring radioactive 
materials (NORM) testing

• Radioactive waste management

• Radiation management plans (RMPs) 
including long term storage

• Assistance with regulatory compliance
• Risk assessments of ionising of 

radiation sources
• Conditioning and packaging of sealed 

source capsules
• Transportation and disposal of 

radioactive material and spent sources
• Shielding design for radiation sources
• Decontamination assessments and 

management

Equipment Sales and Hire
SGS supplies and hires a range of radiation 
survey and contamination monitoring 
equipment for various applications 
including routine personnel and material 
monitoring, border security and emergency 
response situations, fixed and portable 
industrial radiation devices, assessment of 
NORM, storage of radioactive material and 
environmental monitoring.

Radiation Monitor Calibrations  
and Repairs
SGS conducts routine calibration of all 
types of radiation monitoring equipment 
(from near background to high-dose 
rate applications) including survey 
and contamination monitors as well 

as radiotherapy calibrations of dose 
rate monitors, surface contamination 
calibrations, environmental monitors, 
radioisotope identifiers, medical X-ray 
and neutron monitors. SGS also provides 
personal monitoring badges to clients who 
need to monitor potential daily exposure as 
well as analyse the data.

Radiation Surveys
SGS performs ad-hoc or regular radiation 
inspections such as NORM accumulation 
in processing plants, including floating 
production storage and offloading (FPSO) 
vessels, oil rigs and drill platforms, mineral 
sands and other mining operations. 

The expertise also includes testing of 
potentially contaminated goods imported 
from overseas.

SGS Radiation Safety Training
SGS’ training courses are delivered by 
experienced industrial consultants and 
physicists, tailored specifically to clients’ 
workplace needs and covers a range of 
essential topics and licencing requirements, 
including: 

• Risks associated with working with 
radiation sources

• Methods for controlling radiation 

exposure
• Proper handling of radioactive materials 
• Common workplace radiation exposure 

scenarios 
• Selecting the correct radiation monitor 

for specific applications
• How to make and interpret radiation 

measurement 
• Storage and management of radioactive 

waste
• Regulatory requirements including 

company and personnel licencing

We are SGS – the world’s leading testing, 
inspection and certification company. We 
are recognised as the global benchmark for 
quality and integrity. Our 89,000 employees 
operate a network of 2,600 offices and 
laboratories, working together to enable 
a better, safer and more interconnected 
world. 

SGS Radiation Services
VIC – QLD – WA 
email: au.radiation.info@sgs.com
www.sgs.com.au

NATA Accredited No. 2562 

AMR

Complete Radiation Confidence with SGS
SGS is the world’s leading testing, inspection and certification company.
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For end-to-end  
solutions in 
radioactivity 
management, 
speak with the 
experts.

ansto.gov.au/business-enquiry
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DMM Engineering has been operating 
since 1987, providing the mining 
industry with a range of capabilities 

including, design, fabrication, machining 
and engineering maintenance services.

The team has extensive experience with 
in-situ machining, capability to do onsite 
or workshop-based machining, and a 
fabrication division that can tackle all jobs 
big and small from site repair, installation to 
erections.

“Pre-COVID, DMMeng travelled to WA and 
QLD mine sites to do in-situ machining as 
required,” DMMeng director Brendan Pyle 
said.

“Our team has also travelled to Indonesia to 
perform in-situ machining. No site is too far 
for us, we’re ready to deliver.

“We get trusted with the hard jobs, whether 
it’s flange facing, milling, journal lathe or 
in-situ line boring of excavators, wheel 
loaders and haulage trucks, we know what 
downtime costs our customers”.

Some of the company’s other services 
include the complete overhaul of large 
items of plant and machinery involving 
safety, engineering, mechanical, structural, 
hydraulic and cosmetic aspects of 
refurbishment. 

Brendan explained further, “with our 
commitment to continuous improvement 

we challenge ourselves to seek innovative or 
better ways to solve a problem-be that in a 
cost, performance or time-saving manner”.

“We are a trusted engineering provider 
to the power industry, valve repair in 
particular,” Mr Pyle said. 

“Our team have more than 100 years of 
trade experience. The expertise attained 
over this period includes plant maintenance, 
engineering services, fitting, machining, 
structural fabrication, heavy mechanical, in-
situ machining, plant installation and onsite 
services.”

These skills are embedded through 
comprehensive on-the-job training for both 
tradesmen and apprentices alike.

“The very fact that many of the original 
apprentices are still employed with us some 
six years after completing their training 
is testimony to the special culture of our 
company,” Mr Pyle said.

All of DMMeng’s work comes fully warranted 
for further peace of mind and is completed 
to certification standards such as SAFETY AS 
4801, OHSAS 18001, QUALITY ISO 9001 and 
ENVIRONMENTAL ISO 14001.

More information can be found at  
www.dmmeng.com.au or by calling 
Brendan Pyle on 03 5625 3183.

AMR

What we promise…..we deliver CALL BRENDAN PYLE TODAY - 0498 330 030

WE GET
TRUSTED
WITH THE
HARD JOBS!

Whether it’s a flange facing, milling, journal lathe or routine in situ line boring of excavators, wheel 
loaders and haulage trucks, we know what downtime costs our customers. 
DMMeng’s unmatched expertise provides the complete balance of project deliverables from risk 
and safety assessment through to maintenance solutions often being developed and pre-tested 
off site to minimise interruption to customers’ operations on site.
With our commitment to continuous improvement we challenge ourselves to seek innovative or 
better ways to solve a problem – be that in a cost, performance or time saving manner. We are a 
trusted engineering provider to the power industry, valve repair in particular.
Our customer satisfaction guarantee involves treating root causes and not symptoms, meeting 
client deadlines, while not leaving the site until the installation or serviced equipment is proven.

Our expertise is sought across Australia.                     www.dmmeng.com.au

Engineering On Demand

DMM Engineering: Flange facing a swing jaw  
fly wheel.
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Lorch Schweißtechnik GmbH, 
manufactured in Germany, is the clear 
master of speed, wielding advanced 

welding processes to increase productivity 
and quality. 

Lorch latest generation S Series and 
MicorMIG platforms with “speed” 
technologies are more efficient, consume 
less power and can deliver faster welding 
speeds. 

As Lorch South-Pacific Managing Director 
David Wilton explains, speed translates to 
productivity and reduced operating costs. 

“The Lorch platform, is a superior, 100% 
digital system, enabling advanced welding 
processes that are controlled by software,” 
he said. “That is the difference of a modern 
Industry 4.0 technology. 

“We’re manipulating the arc to drive 

productivity, and across the board that’s the 
main goal, do it faster, do it with superior 
quality and weld metal integrity. 

“Last but not least, is to actually make the 
task easier for the operator. The advanced 
manipulation makes it simpler and easier to 
weld with.”

The Lorch Speed Processes
The Lorch Speed Processes are advanced 
processes which are suitable for Solid, 
Flux Cored and Metal Cored wire welding 
applications. 

They are designed to improve everything 
across the board – speed, quality, weld 
metal integrity and ultimately deliver cost 
savings.

SpeedPulseXT
With its advanced waveform control 
technology, SpeedPulse XT enables the 

AD4492_AustMiningReview_6.21

For further information please contact David Wilton: LSP@lorch.eu
or visit www.lorch.eu to find a Lorch partner near you.

Introducing Lorch Wi-Fi Connect Technology

Today, as we accelerate into the fourth great 
industrial revolution, to smarter factories with 
cyber physical systems, Lorch is an obvious choice 
with a complete cutting-edge portfolio 
of Industry 4.0 Solutions.

The centrepiece is Lorch Wi-Fi Connect Technology 
interconnecting the already digitalised welding systems 
to a cloud platform, unleashing a host of digital management 
tools to optimise welding processes and costing accuracy, 
drive productivity, delivering exceptional quality 
and production efficiencies.

Lorch Connect, a simple, easy, risk-free entry into the world 
of smart, digitally interlinked Industry 4.0 technology.

Now supplied with Lorch S Series and 
optional for MicorMIG platforms.

CONNECT. WELD. SEE CLEARLY.

Advanced Welding With LORCH
quick mastering of pulsed welding. Pulse 
welding has been around for a long time, 
and is ideal for welding thinner materials, 
but the process is slower than a conventional 
transfer mode and generates a lot of heat in 
the torch.  

The Lorch SpeedPulse XT is the cutting edge 
in Pulsed MIG (GMAWP) welding technology 
delivering extra fast welding speeds, 
reduced distortion and post weld clean-up 
time, up to 48% faster than traditional pulse 
welding. 

SpeedArc (MicorMIG) & SpeedArc XT  
(S Series) 
The SpeedArc is a better, evolved process 
than the standard MIG (GMAW) or flux core 
welding (FCAW) because the user has the 
ability to manipulate the arc to have a much 
more focused and concentrated arc. 

This advanced process penetrates deeper, 

SpeedPulse XT 
enables the quick 
mastering of 
pulsed welding.

SpeedUp enables vertical welding to be 
carried out.

SpeedArc penetrates deeper and gives a better welded joint.

Extracts from Manufacturers’ Monthly      

gives a better welded joint and thus provides 
better structural integrity. Welding speed 
can go up to 30% faster than a standard 
process with the same wire and gas.

SpeedUp
Vertical up welding with MIG has always 
required a great amount of experience, skill 
and a steady hand to do the conventional 
“Christmas tree”.

“As you can see in the pictures, this weld 
has been done in a vertical position, so the 
welder is welding straight up. It’s a superior 
process made much easier through the 
use of more advanced digital welding 
technologies, producing a consistent, 
premium quality result,” Mr Wilton said. AMR
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Crack repair management in the 
Australian mining industry has barely 
changed in four decades, despite 

equipment being under more pressure than 
ever before.

Poor quality weld repairs lead to recurrent 
cracking issues, which inevitably snowball 
into increased repair costs and downtime 
while reducing the asset’s life.

It is a pattern that became all too familiar 
to Simon Krismer during the 23 years of 
metallurgy and root cause failure analysis 
consultancy work he did for the coal mining 
industry.     

Meanwhile, Eddy Constable was gaining first-
hand knowledge of the poor management 
of cracking and weld repair issues over 15 
years working as a welding professional, 
initially carrying out welding repairs and 
then managing welding activities on a mine 
site.

When Simon and Eddy’s paths crossed in 
2018, they decided to challenge the status 
quo by finding new ways to fix an old 
problem.     

They co-founded WQMS with the objective 
to develop a better basis for weld repair 
management and achieve effective crack 
repairs that lasted. Working from first 
principles, the solution they developed 
involves three core components that 
together form the Asset Inspection, 
Condition Analysis and Repair Management 
(AICARM) Framework.

1. Crack Data System - improved 
nomenclature for reporting of cracking 

2. AICARM system - a fully integrated 
system for simplified and improved 
management of cracking and repairs of 
mining equipment 

3. Mining Welder Competency

Despite their differing areas of expertise, 
both Mr Krismer and Mr Constable had 
come to the same conclusions regarding 
the roadblocks when it came to crack repair 
management and achieving effective crack 
repair outcomes.     

This included a lack of welding technical 
expertise and skills among staff and 
contractors, a lack of understanding of 
fatigue cracking, and difficulties in applying 
a conventional Australian standards 
compliance-based approach to repair 
management.     

‘”Standards such as AS/NZS 1554 are 
fundamentally for fabrication, not 
maintenance,” Mr Krismer said. “It’s not 
what those standards were designed for, so 
to use the old analogy—if all you’ve got is a 
hammer, then everything looks like a nail.”

“Attempting to apply fabrication standards 
for routine repairs is like using the wrong 
tool for the job. Sure, you could try and bash 
in a screw, but it doesn’t really work.”

In their experience, the reality is that it often 
just isn’t practical, possible or even relevant 

for routine maintenance to be carried out 
using a conventional fabrication-based 
standards approach.     

Because it all becomes too hard to try to 
follow and comply with AS/NZS 1554, the 
result is that crack repairs are simply often 
left up to the welder, with little or no technical 
guidance or QA. This is compounded by the 
fact that welder ability can vary significantly, 
yet this was generally not at all considered 
or managed.

He said that the result is that crack repair 
management in the mining industry was 
generally poorly done, often being a patch 
up job that inevitably leads to rapid re-
cracking.      

“We realised that a key factor was to 
ensure that the welder has the necessary 
knowledge and skills to achieve an effective 
repair,” he said. “It soon became apparent 
through consultation with TAFE personnel 
that there was no relevant VET training or 
a suitable Verification of Competency (VoC) 
framework for maintenance-based welding 
in the mining industry.  

So the pair developed the Mining Welder 
Competency (MWC), a world-first program 
to provide relevant VET and VoC for the 
mining industry that upskills tradesmen and 
is sustainable and economical. The objective 
of the MWC is to provide an industry 
recognised best practice framework which 
acts as      a ‘’welder competency passport’’. 
     

What is the Mining Welder Competency?
The Mining Welder Competency (MWC) 
program provides the resources sector     
with a means to ensure welders have the 
necessary knowledge and proficiency to safely 
carry out effective weld repairs of cracking in 
mining equipment.

It is a formal training and assessment 
program that benchmarks welders at one of 
three competency levels. 

Welders are trained to understand how to 
prevent fatigue cracking and are assessed 
using a test piece that simulates various 
typical crack repair scenarios, including 
gouging and preparation. 

Ultimately, the MWC provides the means 
for achieving more effective crack repairs, 
thereby improving asset reliability, extending 
asset life, and reducing maintenance costs. 
VoC for the various welding and related 
processes is also provided, along with a 
suite of AS1554.1 welder qualifications. 

Who is it for?
The Mining Welder Competency is for all 
welders working in the mining industry 
including FTE's on mine sites and welding 
contractors. 

It is designed for welders carrying out crack 
repairs on site and for management of off-

The Mining Welder Competency Journey

Poor quality repairs result in rapid re-cracking.

Effective Repairs
• Better repair outcomes = less cracking = lower maintenance costs + 

extended asset life.
• Simple competency level system based 

on welder ability that is easy for 
maintenance personnel to apply and 
manage.

Compliance and Safety
• Demonstrated verification of 

competency (VoC)  for welding and 
allied processes that will be 
used on site. 

• AS/NZS 1554 compliant suite 
of welder qualification ranges 
provided. 

Ready to go
• Comprehensive program, fully 

supported by the MWC Portal and ready 
for immediate roll-out.

• Delivered using local service providers in 
your area.

Train and Upskill
• Specific for maintenance and crack  

repair welding.
• Custom test piece fully simulates typical  

crack repairs. 
Transportable

• Transferable between employers via a brokerage 
system, saving time and money.

Mining Welder Competency Summary

An example of a completed MWC 
assessment test piece.

AMR JUN202156
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site repairs. 

How is it used?
The MWC certificate can be used to meet 
VoC requirements for site authorisation, 
along with a welder’s trade certificate.  

Repair management and planning can be 
done by simply matching the nature of the 
required repair with the corresponding 
competency level. 
     

• Level 1 can do most repairs, except for 
single sided open-root repairs. 

• Level 2 can also do open-root single 
sided repairs, and work on alloy steels 
and castings

• Level 3 is an extension of Level 2 and 
enables the welder to do Temper Bead 
type welding, MMAW open root welds, 
and GMAW build-up of open root gaps.

     
How is the MWC delivered?
‘’We have done the hard work in developing 
the MWC and all supporting documentation, 

reference materials, and are establishing 
a network of local companies as service 
suppliers for the program,’’ Mr Krismer said. 

‘’MWC administrates the program so 
companies do not have to.’’

Furthermore, free access is provided to the 
MWC Portal, which allows mines to easily 
see the competency level of their welding 
contractors.

This means that the MWC can immediately 
operate without needing to formally 
incorporate it into the site TNA or induction 
management system. 

Basically, there is minimal cost or effort 
needed to make it happen from a 
management perspective.

Although MWC can directly manage and 
provide the program if required, MWC 
primarily acts as the authorising body, with 
the delivery of services provided through 

local MWC accredited service providers, 
who are typically welding supervisors or 
inspectors. 

For companies that have suitably qualified 
personnel with systems, processes and 
procedures for quality management, they 
may seek internal accreditation for the MWC 
Program.        

Adoption and recognition of the MWC
‘’To drive this innovative program and 
deliver the full benefits to industry, we need 
the industry to support it,’’ Mr Krismer said. 

‘’We are calling on the resources sector to 
either directly adopt or formally recognise 
the MWC as a requirement for welders 
working on their site(s).

‘’The complete MWC framework is provided 
in full for free to any company that wishes to 
adopt the MWC, along with full support for 
integrating it into site operational systems. 

‘’Alternatively, if a company already has an 
existing welder competency framework, we 
suggest simply to recognise the MWC as an 
equivalent alternative, like Glencore (coal) 
has done.”

Via broad industry adoption or recognition, 
welding contractors will only need to do the 
one competency assessment and then be 
able to work at any mine site. 

MWC also provides a brokerage system so 
that competency records can be transferred 
between employers.

To find out more about MWC and 
understand its technical basis and the 
features it provides, please visit the website: 
www.miningweldercompetency.com.

Contact us to get started on your Mining 
Welder Competency journey:
E admin@miningweldercompetency.com
P 02 5516 1008
AMR

Effective Repairs. Safe Welders. Simple to Manage.

miningweldercompetency.com

  Ensures welders have the knowledge and 
skills to carry out effective crack repairs.

  Provides VoC to meet WHS requirements.
  Provides a suite of AS/NZS 1554 welder 

qualifications.
  Reduce cracking issues, increase reliability 

and extend asset structural life.

A world first industry-based  
competency program for 
maintenance welding

The Mining Welder Competency benchmarks welders at one of three competency levels.

Level 1 can do most repairs, but they cannot do single sided 
open root welds.

Level 2 can do open root single sided welds, as well as repairs 
of alloy steels.

Level 3 is an extension on Level 2, and enables the Welder to do 
Temper Bead type welding, and build-up of open root gaps.
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swaust.com.au
08 6272 8000

Providing a quality service for 47 years, 
SWA offers answers to mining, oil and 
gas and refineries across Australia.

Our team of motivated and dedicated engineers will find a solution to 
your supply needs.

SWA offers the ability to solve your problems with a comprehensive 
range of welding processes and procedures (high Ni, high Cr, high C) 
and the ability to repair most weld cast and forged pumps, valves and 
similar equipment. 

No more waiting months for a replacement: speak to SWA regarding 
repair welding of your failed components

Our procedures and QMS are ISO 9000-2015 accredited with NATA 
testing to ensure the highest levels of safety and quality.

No job too big or too small. 

SWA are recognised quality suppliers of 

• Heat Exchangers
• Pressure Vessels 
• Tanks and Columns 

• Crushers, Grillage, and Chutes 
• Pipe spooling (CRA, rubber 

lined, coated, galvanised) 

Founded in WA in 1973, Specialised 
Welding Australia (SWA) is a steel 
fabrication and service company.

The TVS division of SWA is a valve servicing 
business providing turnkey solutions to all 
valve and flange management problems.

First and foremost is the SWA and TVS 
commitment to safety and quality. 

SWA services a combination of the oil, gas, 
and mining industries, as well as specialist 
valves.

The company acknowledges and thanks 
the past and present employees of SWA 
for the commitment and dedication that 
has provided it with the diversification in 
fabrication and specialist services it offers 
today.

The SWA mining division has a long history 
in supporting the Australian mining industry 
with technical support and fabrication 
capability. 

The team understands the demands of 
mining companies for continuous operation 
of their processing plants.

SWA is committed to supporting them with 
the required resources for plant repairs or 
replacement, whether the work is required 
to be undertaken at its Kwinana workshop 
or the team is required to be mobilised to 
site.

Refurbishment and overhaul of buckets and 
heavy mobile equipment, ball mills and in-
situ machining, including line boring jobs, 
are undertaken on a regular basis. 

Strong communication and on-going 
reporting with the client throughout the 
assignment is a significant strength of SWA’s 
charter. 

Its capabilities include heavy structural 
fabrication, supply of rolled cylinders 
and cones, gold industry carbon column 
pressure vessel design and manufacture, 
fabrication of wear resistant hoppers, 
chutes and bins in Hardox plate materials 
and/or dual-plate lined.

With extensive experience with weld 
overlay, hard facing, erosion and corrosion 
repair work, SWA is the partner clients need 
to keep their plant running.

The fabrication capability is complemented 
by the extensive machining facilities, non-
destructive testing, heat treatment and 
National Association of Testing Authorities 
(NATA)-approved hydrostatic testing if and 
when required to provide a one-stop service 
facility. 

The company’s clients in the mining industry 
include QAL, Alcoa, South 32, BHP, FQM, 
Boddington Gold, Yarra, Gove NT, Murrin 
Murrin and many more. AMR

Safety and Quality First

SWA is a recognised supplier of crushers, tanks, 
pipe spooling and more.
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CAMAN Engineering is Australia’s 
largest independent stockist and 
manufacturer of pipeline flanges.

With recently expanded facilities, Caman 
specialises in tube plates, spectacle blinds, 
orifice plates, hydro-test blanks forged 
nozzles, long weld necks and associated 
products for the petrochemical, oil, mining 
and gas industries.

An extensive range of these pipeline 
products are held in stock in both its Perth 
and Sydney facilities.

Caman Engineering is now the leading 

independent flange and tube plate 
manufacturer in Australia To complement its 
range of flanges, it now stocks an extensive 
valve (Brook Valves) range including ball, 
butterfly, gate, globe, check and knife gate.

This valve expertise also extends to 
automated and actuated valves.

The company has one of Australia’s most 
complete ranges of valving products; 
no matter what the application, it has 
the solution, tailored by one of the most 
experienced valve sales teams in the 
country.

Caman also offers a state-of-the-art CNC 
machining service with a machining capacity
of up to 2200mm in diameter; this means 
if the company does not have a certain 
specialised or custom flange in stock, it can 
be manufactured promptly.

Caman is 100 per cent Australian-owned by 
the same family that has been involved in 
the daily running of the company since its 
inception in 1954.

More recently in 2017, Caman Engineering 
WA completed a purpose-built 3600sqm 
facility in Perth, demonstrating its long 
standing commitment to providing the WA 

market with an excellent level of “stock on 
hand” and customer service.

Caman is an approved manufacturer and 
supplier of pipeline flanges, heat exchanger 
and pressure vessel components to oil, 
gas, mining and petrochemical companies 
operating in Australia; is accredited to 
comply with Quality Assurance Standard 
ISO 9001; and is an approved P.E.D material 
supplier, certified by Lloyds Register Quality
Assurance. AMR
SOURCE

Caman Engineering
P 02 9540 2355
E caman@camaneng.com.au
W camaneng.com.au 

Pipeline Flange and Valve Solutions Caman Engineering stocks an extensive range of 
pipeline products in both its Perth and Sydney 
facilities.
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Kelvin King founded Chains and Drives 
in 2006 out of a small warehouse in 
Wangara, to distribute leading power 

transmission and bearing products in 
Western Australia.

The venture quickly grew and evolved into 
Mechanical Equipment Group (MEG), which 
was formed in 2012 to bring together a 
group of specialised industrial companies to 
provide customers with a complete solution 
for mechanical equipment and engineering 
services.

In addition to Chain and Drives, the group 
has expanded to include Inquip, Techquip, 
Parts Book, Tank Enviro Systems and 
Automation & Control. 

Together the diverse suite of companies 
now employ more than 45 full time 
employees across five locations in WA and 
NSW, forming a solid foundation to solve 
customers’ toughest challenges through 
support and understanding.
 
MEG is able to provide engineering 
solutions and design, supply, installation 
and maintenance services across a range 
of industry sectors utilising Bulk Materials 
Handling, Power Transmission, Waste-Water 
Treatment and Automation. 

Kelvin said the key point of difference 
offered by MEG was the high level of 
technical support available to long term 
customers. 

‘’We have a diverse range of products 
and services in the group but the main 
advantage with our products is the support 
we offer, whether it is technical support or a 
critical breakdown, our team are available,” 
Mr King said. 

“From product specialists to onsite 
engineering support, we are available 24/7 
to provide experienced and personalised 
assistance.

“Essentially, we are in the service industry, 
whether we are working in mining, food 
processing, agriculture or delivering 
infrastructure like wastewater treatment 
plants. 

‘’We improve process through automisation, 
standardisation and using the latest 
products available from our partners in 
Europe, USA, Japan and Asia.

‘’We have large inventories that are stocked 
locally and we can same day deliveries when 
required and can be on site to provide 
support as needed.’’

Mining Applications
The three MEG companies most relevant 
to mining are Chain & Drives, Inquip and 
Automation & Control. 

Chain and Drives – Specialising in conveyor-
related equipment, bearings, power 
transmission, industrial gearboxes, motors 
and drives. To complement its range of 
products, the company offers initial concept 
design through to 3D drafting and modelling 
systems. The team has vast experience in 
conveying, mixing, crushing and screening.

Case study: Heavy Duty Drive Assembly 
upgrade
The team at Chain and Drives Wangara 
was approached by a client in the mining 
and resources sector to replace an ageing 
6000kg drive assembly with a drop base 
design. 

The new unit needed to fit within existing 
structural and operational requirements 

and needed to be replaced within a tight 
deadline to ensure minimal disruption to 
the operation.

This project was contracted during the 
COVID-19 pandemic, which was causing 
significant disruptions to supply chain and 
manufacturing capabilities.

Solution:  The scope for this project was 
to complete design of drive assembly, 
procurement of drive assembly 
components, local fabrication and assembly 
of the 6000kg, 130,000Nm drive assembly 
and the braking unit, and organise delivery 
to site.

The equipment involved a gearbox, 90KW 6 
pole motor, brake assembly, drive coupling 
and 6” heavy duty chain drive. 

Outcome: The new drive assembly was 
delivered to site and installed for operation 
within the agreed time frame and under 
budget, providing the client with operational 
savings and reduced downtime.

Inquip – Established in 2008, Inquip 
distributes a large range of bulk materials 
handling, processing and monitoring 
equipment. This includes vibration screens 
and screw conveyors for mining, processing, 
crushing and screening plants as well as 
dust collection and filtration equipment. 

The company is able to design and 
manufacture specialised products, such 
as modular conveyor systems, to meet the 
client’s specific requirements. 

Case study: Paste Fill Mixing 
Inquip was commissioned to provide a 
number of several plough share paste fill 
mixing solutions, with an increase to take 
up of the paste back-fill method of stope 
filling for the underground mining sector, 
there has also been an increase required for 
improved paste mixing methods reliability 
and reduce costly downtime. 

Previously, traditional twin paddle and pug 
mixers were used to provide the continuous 
throughput of tailings and binder required 
however, that came at a high maintenance 
cost and long downtime between shifts 
due to the labour intensive and dangerous 
removal of cement build up on the two 

shafts and multiple paddles.

Solution: Inquip’s extensive knowledge and 
range of equipment, the team was able to 
implement the Continuous Ploughshare 
Mixer which proved to be a more reliable and 
effective mixer for this type of application. 

The single high-speed shaft with multiple 
plough tools provides a forceful action which 
homogenises the tailings and binders to a 
high quality. Producing easy to reticulate 
past with repeatable MPA figures in a short 
time.

The quality of the paste is one benefit 
however the feedback from their client on 
site, with regards to how the unit operates 
and self-cleans is a great testament to their 
hard work of producing quality mixers. As 
the mixer is a cylindrical chamber with a 
high-speed mixing action when the stope 
is filled it is an automatic operation to rinse 
the mixer with water. The speed cavitation 
cleans the chamber and tools without the 
need for high pressure wash systems (which 
can block up). Reducing OHS issues with the 
need for an operator to open or enter the 
mixing chamber, no longer required.

Outcome: Following the installation, Inquip’s 
client has benefited from the operation with 
increased reliability, which has created 25-
50% extra production per day. 

This was achieved through a mixer that has 
a single high-speed shaft, which provides 
a forceful action which homogenises the 
tailings and binders to a high quality. 

Automation & control – This company 
combines the latest mechanical and 
electrical engineering knowledge and 
technological advancements to harness 
robotics and automated systems to improve 
efficiencies, processes and safety in mining.
 
The company is an Australian distributor 
for the Rotec Engineering Robotic Fuelling 
System, an automated fuelling solution for 
mining trucks and heavy industrial vehicles. 

It is the most efficient fuelling process 
available with a connection time of just 75 
seconds with fuelling speeds of up to 300 
gallons (about 1100 litres) per minute. 

Case study: The company also devised 
a maintenance platform for a mining 
locomotive. 

Automation & Control was approached by a 
major WA mining customer who requested 
a solution to access the tamper locomotive 
air conditioners, located on the roof-top of 
the train, which needed to be maintained 
and washed.

The customer was installing scaffolds 
around the locomotives to allow the workers 
access. 

This was both expensive and time 
consuming, costing up to $12,000 for each 
train to be maintained, with the set-up of 
each workstation taking about two weeks.

Solution: The electrical engineers designed 
an adjustable platform with a reach of 
between 3.5 and 5 meters high. 

The team was able to provide the control 
solution using robotic servo motors and 
a safety system, giving the maintenance 
crew safe access the Tamper Locomotives 
rooftop.

Outcome: The platform set up time was 
reduced from four hours to 45 minutes, 
there was a reduction in labour costs, the 
ROI was made in under 12 months, and 
there are expected savings of up to $864,000 
a year.

The success of Mechanical Equipment Group 
is based on its core values and commitment 
to providing outstanding support while 
building a company for the future. 

It also offers direct e-Commerce access and 
supply solutions to its manufacturers and 
vendor partners globally through partsbook.
com.au.

Mechanical Equipment Group provides a 
great range of quality industrial products, 
technical 3D-design, consulting, installation 
and maintenance services, both on its 
premises or on-site within WA and NSW. 

Find out more about Mechanical 
Equipment Group on their website here:  
www.meggroup.com.au 
AMR

Full Engineering Support

Mining Locomotive by Automation & Control, a 
division of Mechanical Equipment Group.

Plough Share paste fill mixing solutions for an underground mine site by 
Inquip, a division of Mechanical Equipment Group.

Mining & Resource Sector Heavy Duty Drive – Chain &  
Drives (a division of MEG)
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Ask us about our wide range of products, technical services and maintenance support today.

®COMPLETE BEARINGS 
& POWER TRANSMISSION

®

®

®

®
PARTS BOOK

partsbook.com.au
®

®
INNOVATE    BUILD    SUPPORT

Providing innovative integrated engineering solutions and support  
for the mining resources and industrial sector 

Complete Support for Mechanical 
Equipment & Engineered Products

  meggroup.com.au                                                  +61 8 6314 -1100   | support@meggroup.com.au  

Idea >> Completion >> Support >> Beyond 
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The Australian mining industry 
relies heavily on locally based 
maintenance engineering companies 

to quickly repair worn out components, 
with the highest quality possible. The global 
pandemic in 2020 dramatically increased 
both the cost and time required for 
sending parts overseas for repair, making 
it imperative to have the latest technology 
available in Australia.

Melbourne based Avweld Australasia Pty Ltd 
(part of the Bond Group of Companies) has 
long been relied upon by Australian industry 
for emergency breakdown maintenance 
and routine hardfacing services. In addition 
to large scale machining and grinding, they 
have been applying coatings using the HVOF, 
DC-plasma and Twin Wire Arc thermal spray 
processes, as well as robotic MIG, TIG and 
Plasma Transferred Arc (PTA) welding.

In 2020 they commissioned three new 
automatic robotic cladding cells equipped 
with the latest coating and robotic 
technologies, including a Laser Cladding 
cell, Dual-tandem-robot twin-wire Lincoln 
Hyperfill MIG cell, and a dual-tandem-robot 
automatic TIG cell. 

Existing robot welding and thermal spray 
cells were also upgraded to the same ABB 
robots to provide maximum flexibility.

High Power Laser Cladding
Laser cladding technology has several 
advantages compared to traditional MIG or 
PTA welding. The focused energy density 
allows for a full metallurgical welded bond, 
with virtually no heat affected zone. This 
means that high strength materials can be 
clad without requiring subsequent stress 
relief. 

The 10kW Coherent D-Series Direct Diode 
Laser system also offers several advantages 
compared to previous generation fibre or 
CO2 lasers. Because the laser beam shaping 
occurs right at the application point, laser 
efficiencies are increased compared to 
previous generation fibre or CO2 lasers. 

So coatings can be applied quickly, with full 
metallurgical bonds, yet still have negligible 
stress induced to the substrate. 

Multiple feedstock material types can also be 
utilised. Powder can be applied with almost 
100% deposit efficiency using a gravity feed 
system when applying horizontally. For out-
of-position laser cladding, a pressure feed 
powder system is also installed. 

The installed hot-wire laser feed technology 
is also a recent development. The wire is 
pre-heated before entering the laser beam, 
meaning the laser power required to melt 

the wire at the weld pool is significantly 
lower. This increases both the application 
speed and reduces substrate heat-input 
requirements. 

The low heat input and extremely flat weld 
beads provide for minimum distortion and 
maximum control of weld shape. This means 
coatings can be applied in a wide range of 
thicknesses, and material applied for post-
weld-grinding is significantly reduced.

Automated MIG Cladding
A newly installed automated MIG hardfacing 
cell has combined a range of cutting edge 
technologies and internal R&D to enable 
the fully automated scanning and cladding 
of virtually any part. Two x ABB IRB robots 
operated either independently or in tandem 
within the same cell. Each has its own 
independent 2-axis 5 tonne positioner. 

3D scanners map the locations and geometry 
of any part to be coated. The model is then 
compared to an existing CAD model or 
coating schematic, and the system is able 
to fully determine where to apply weld to 
achieve the correct coating dimensions. 

Each welder is fitted with the Lincoln HyperFill 
system. In this system two separate wires 
are fed into the same weld tip from a single 
power source. This allows for increased 

deposition rates without compromising 
puddle stability or weld quality. 

When using both robots on a single 
workpiece, weld speeds increase to 30kg 
per hour, still with minimum heat input. This 
allows economical and fast repair of worn 
out components, so they can be returned to 
the customer faster. 

Lathe Upsized
To support the application of new 
coating technologies to the widest range 
of workpiece geometries, Avweld have 
commissioned a significant upgrade in 
machining and overhead crane capacity. 

The European manufactured Poreba lathe 
means that workpieces up to 30 tonnes, 2m 
diameter and 12m long can be accurately 
machined to within exacting tolerances. 

Correct Welding Consumables
Having sophisticated material application 
technology is only half of the story, however. 
Constant material technology improvements 
mean having the correct suppliers and stock 
availability are critical to providing not only 
timely repairs, but also the best possible 
material properties. 

All materials used at Avweld are sourced 
from Alloys International Pty Ltd, the sister 

New Laser Cladding 
Technology Arrives

Bohler UTP welding consumables 
available for fabrication and repair.

HyperFill uses 2 welding 
wires from the same tip.

PTA Stellite clad pump impeller resists corrosion 
and abrasion.

Twin tandem ABB robot MIG welding provides 
greater flexibility.
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company co-located in Melbourne, with 
distribution in Perth and Queensland. 
Alloys has been in business for 40 years, 
focusing on the sale of specialised welding 
consumables for repair and maintenance. 

With increased freight costs and leadtimes, 
having the stock available locally becomes 
essential. Over the course of 2020 Alloys 
International doubled local stock capacity to 
enable uninterrupted supply to customers 
throughout Australia and New Zealand. 

Alloys International calls significantly on the 
long term relationships with consumable 
manufacturers such as Voestalpine Bohler 
Welding to stock a broad range of Bohler 

fabrication and UTP repair and maintenance 
welding consumables.  

Tungsten Carbide Improvement
For decades, tungsten carbide has been 
the default choice material for weld overlay 
abrasion resistance. This would usually 
be a wire or powder with 60% tungsten 
carbide, in a nickel matrix, such as Alloys 
International AI-1779. 

Recently, significant improvements have 
been made to the toughness and hardness 
possible with tungsten carbide. The AI-
1779VC wire improvement stems from 
the reinforcing of the nickel matrix by the 
addition of super hard refractory carbides, 

including vanadium and boron. 

The same technique of using hard complex 
carbides for matrix strength improvement 
have also allowed for the development of 
a range of cheaper tungsten and chrome 
carbide wires. 

For example, AI-1541VC wire contains only 
40% tungsten carbide, and is in an iron 
matrix instead of nickel. 

But the reinforcement of the matrix with 
vanadium and boron carbides propels the 
abrasion resistance very close to that of the 
higher alloy wires, despite a 30% reduction 
in cost.

About Avweld and Alloys International
Avweld Australasia Pty Ltd is a privately 
owned Australian company based in 
Melbourne, Australia. Alloys International is 
the welding consumable sales division of the 
same group, with additional  warehousing in 
Perth and Queensland.

Combined, the group employs 
approximately 50 staff, with focus on life 
extension technologies such as hardfacing, 
laser cladding, thermal spray, machining 
and grinding. AMR
SOURCE

Avweld
P +61 3 9369 0088  
E sales@avweld.com
W www.avweld.com.au      

SOURCE

Alloys International
P +61 3 8368 2222
E sales@alloysint.com.au
W www.alloysint.com.au    

Accurate machining of large screw is possible 
with the new Lathe.

Robotic high powered laser cladding applies 
better coatings, faster.
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Growing concern around water scarcity 
has driven a sustainability movement 
in the mining industry globally. 

Companies are striving to be better 
corporate citizens by adopting innovative 
solutions to lower their water consumption. 

The Australian Mining Review spoke to 
Dust-A-Side’s national sales and marketing 
manager Vaughan Gray about how the 
company’s dust control management 
programs and product technologies have 
achieved considerable water savings of 
more than 90% on haul roads for mining 
clients.

Vaughan also explains how this results in 
flow-on benefits amounting to millions 
of dollars in savings, starting with drastic 
reductions in the water cart fleet—to lower 
operating costs or allow a redeployment of 
assets and resources. 

Other cascading benefits include increased 
productivity, reduced tyre wear, lower fuel 
consumption and less road maintenance. 

H20 Alone Doesn’t Cut It
Dust control measures in the mining 
industry have long centred around the use 
of watercarts to wet haul roads.

Overwatered roads create a number of 
safety concerns such as reduction in tyre 
traction, degradation of road quality and 
increased risks of collisions.

It is also environmentally unsustainable, 
expensive in the long run and not entirely 
effective.

“Water dries up fast, particularly with 
the Australian climate, so that is an 
unsustainable pattern to keep continuing,’’ 
Vaughan said. 

“It may not be an issue for a mine that is 
close to an underground aquifer and some 
mines sites even struggle with having too 
much water on site after heavy rainfall. 

“But whether a mine has too little or too much 
water, it is about changing the perception 

that water is an abundant resource. 
‘’We shouldn’t just be spraying it onto the 
road and letting it evaporate while keeping 
our fingers crossed that certain weather 
patterns will continue. 

‘’Studies have shown 60% of water 
consumption on a mine is thrown on roads 
to manage dust.

“There are better ways to manage dust and 
there is a paradigm shift happening in the 
industry in relation to water conservation.”

Full and Managed Support Services 
Dust-A-Side has championed the 
development of highly innovative solutions 
and products, which do not rely solely on 
water and are tailored to the specific mining 
application. 

Products include bitumen and polymer-
based emulsions, organic binders, 
surfactant technologies and a range of 
blended products.

“There’s a whole raft of different products 
out there, and the high-quality products will 
work, regardless of where they come from,” 
Vaughan said. 

“However, collectively among all the 
vendors working in that space, there is 
not always relevant experience advising 
which product(s) suit the conditions or the 
application the client is trying to address. 
“Secondly, there is often a lack of 
support around the continual use of dust 
suppression products. 

“Finding the right product to suit a particular 
application only provides 50% of the 
solution.

‘’To really start unwrapping and realising the 
benefits of the products, you actually need a 
structured and managed program in place.

“It improves outcomes if you direct water 
cart operators about where and when to 
spray in the production schedule.

“Because if there isn't control around 
product use, it is very easy to overdose and 

use too much product and over wet the 
roads without seeing any benefits in dust 
control.”

This is the point-of-difference with Dust-A-
Side as it offers a range of support services.
“We can put somebody alongside the 
mining services team to drive the haul road 
maintenance and dust control on a full-time 
basis,” Vaughan said. 

“Or, we can become the haul road 
maintenance contractor and actually deliver 
the plant, equipment and labour services 
to maintain the road asset on behalf of the 
operator. 

“Or we can be a distant advisor if the client 
wants that.”

Case study  - HydroTac
Dust-A-Side’s managed haul road service 
delivered an annual value creation of more 
than $9m and more than $6m in water cart 
savings at a coal mine in NSW. 

With up to 13mt of coal being extracted 
annually and more than 50km of haul road, 
the client was looking for ways to reduce 
the amount of water being used for dust 
suppression as weather patterns became 
drier. 

This was a particularly important challenge 
for the client to overcome as they did not 
have access to good water sources and 
have often relied on outside  suppliers at 
additional cost. 

Haul truck stoppages and slower speed 
events were occurring due to excessive 
wheel generated dust creating low visibility, 
while truck maintenance costs were also 
increasing.

Dust-A-Side implemented a solution using 
HydroTac, a specially formulated, organic-
based polymer used to bind surface particles 
together on the sites temporary and life-of-
mine—roads.

The hygroscopic crusting agent can be used 
as a simple spray-on treatment, which is 
absorbed into the surface material.

Or for more permanent results and heavy 
traffic areas, a grader can be used to scarify 
the road surface before a heavy dose of 
the product is introduced to create a solid 
pavement structure to protect the road 
underneath. 

HydroTac significantly reduces water usage 
for dust suppression purposes and has 
been shown to reduce water cart operating 
hours by up to 80%.

Totally organic, it has no corrosive chloride 
compounds and is readily biodegradable 
and therefore environmentally friendly.

Dust-A-Side originally supervised the 
establishment of a HydroTac treatment 
program but the managed service did not 
initially continue. However, the company 
commenced a full-time managed service in 
mid-October of 2018 after product volumes 
started to climb and it was found the client 
was not effective in self-managing the 
program. 

The managed service put in place for this 
project incorporates a project supervisor 
full-time on site who provides ongoing 
mentorship and training for operators on 
how to correctly and how frequently to 
apply HydroTac, as well as training to reduce 
overwatering. 

The service also includes client reporting, 
analysis, live tracking, daily reports and 
optimisation of service to minimise costs 
of the service and maximise cost savings 
elsewhere. 

Annualised Value Creation
The managed service resulted in an 
incredible annual value creation of $9.31m 
compared to a base case of using water 
carts only for dust suppression purposes on 
haul roads. 

This figure is calculated by:

• Combining the annual savings of the 
off-hire of six water carts ($6.25m) 

• Adding the annual water usage savings 
achieved by using HydroTac ($2.92m)

Water Savings Worth Millions Stabilising the haul road wearing course with DAS 
Product sets up the best foundation for lowest 
ongoing maintenance costs and water use for dust 
control on permanent/life of mine haul roads.

Up to 95% less of this can be expected with 
a quality dust suppression technology and a 
proven and certified management program.

Implementing and integrating a focused haul road maintenance program  
with appropriate dust suppression technologies maximises the reductions in  
water use and ongoing maintenance costs. Pictured is a Dust-A-Side road  
sweeping unit.
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pavement, meaning it is better protected, 
so you are not having to constantly grade 
and reshape your roads delivering less 
maintenance costs. 

‘’We have products such as DASProduct that 
provides a higher quality, sealed waterproof 
pavement providing more longevity with 
the road surface as you are protecting the 
substrate. 

‘’This helps to significantly reduce road 
defeats such as pitting and rutting, defects 
that accelerate when water seeps through 
the surface.’’

DASProduct is a bespoke haul road 
formulation developed especially for the 
mining industry, using bitumen emulsion 
technology. 

It has helped many open cut mining 
operations achieve operational dust 
reductions of more than 90%.

By stabilising the wearing course layer 
on permanent haul roads at mine sites, 

it provides ‘’extremely good durable 
properties under heavy traffic’’.

‘’With a bitumen emulsion treated road, and 
an appropriately supported maintenance 
program you would be scheduling spraying 
at most weekly not multiple times per day.’

‘’A smoother road surface also equates 
to huge cost savings in tyre wear and by 
creating less rolling resistance, you are 
saving fuel.’’

Another benefit is increased productivity, 
through reduced dust delay events, 
increased transit speeds due to dryer 
roads, improved wet weather recovery and 
improved ramp safety. AMR

SOURCE

Dust-A-Side
P 1800 662 387 
E australia@dustaside.com.au  
W dustaside.com.au   

Quantified results
In addition to getting the HydroTac product 
use back under control and within 
expected limits, The water cart fleet was 
reduced from 14 vehicles in 2018 to eight 
vehicles in 2019, resulting in the off-hire of 
57% of the total water cart fleet. 

This slashed the annual fleet running 
costs from $15.9m to $9.56m.

The significant operational cost savings 
from reducing the water cart fleet 
resulted in more than 60% of total savings 
in water used on haul roads, from 10mL 
per day to 4mL per day.

• Adding the annual savings on haul 
truck maintenance achieved by using 
HydroTac ($4.8m) 

• Offsetting these savings against the 
initial outlay for the purchases of the 
HydroTac formulation ($4.66m)

Flow-on Benefits
Mine sites will save a lot of money through 
slashing water usage and the number of 
vehicles in the water cart fleet but they will 
also save millions through added benefits. 

‘’Many clients come to us to solve their dust 
issue but then they realise they can park 
up a few water carts as well. This in turn 
means they don’t need as many operators 
in those carts and they have the opportunity 
to redeploy those resources,’’ Vaughan said.

‘’They could redirect the water carts to 
more higher yielding activities or put the 
operators into haul trucks.

‘’Our services and other product 
technologies can also improve the road 

End result: A safe, dust free road surface that 
requires minimal respraying (saves water), 
improves haul productivity and reduces watercart 
and grading costs.
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Anyone in mining will agree it is a 
sector that cannot stop moving, 
so when something as critical as 

an underground pipe fails, it can quickly 
become a costly set back with the potential 
to hold up an entire network until it is fixed. 

Even digging up a pipe to strengthen it in 
order to prevent catastrophic failures can 
prove to be expensive and highly disruptive 
to an industry that relies on efficiency and a 
constant flow of material from mine to port. 

It was a commitment to limiting these kinds 
of disruptions in sewer systems that first 
inspired the team at Interflow to develop its 
range of trenchless pipeline infrastructure 
solutions, pioneering spiral wound and 
relining of sewers.

The technologies developed and perfected 
by Interflow have since been used across 
a range of sectors and covering what the 
team has coined as the “4 waters”: water; 
wastewater; stormwater; and culverts.

According to Interflow’s WA business 
development manager, Steven Paradiss, 
the spiral-wound technology allows for a 
technique that is the road and rail equivalent 
of keyhole surgery, and is effective for both 
utilities and mining companies. 

“From a construction perspective, the 
'keyhole' approach is similar to a 'trenchless' 
or 'no-dig' approach,” Steven said. 

“This means installing or rehabilitating 
underground infrastructure without the 
need to undergo traditional dig-and-lay 
methods.”

Trenchless solutions significantly reduce 
disruption to surface traffic, businesses, 
residents and the environment. Given 
their effectiveness, this form of 'keyhole' 
construction has gained rapid momentum 
in the industry.

"In the 1990s, Interflow placed itself on the 
map as a pioneer in trenchless technology, 
when it commercialised emergent new 
technologies in this space to renew 
underground structures," Steven said. 

"Our ability to master our craft in trenchless 
pipeline renewal has enabled us to deliver 

more than 5000km of sewer relining across 
Australia and New Zealand," Steven said.

"With this approach, we can extend our 
customers' asset life-cyle for the next 
expected 50-100 years without needing to 
cause them disruption."

“In that journey we’ve perfected some 
other rehabilitation techniques as well, but 
probably the standout one is spiral-wound 
technology.”

Ribline, one of Interflow's range of liners is a 
prime example of a spiral-wound technology 
that has been used for a range of large 
diameter trenchless pipeline infrastructure 
projects within the civil and mining sectors.

Ribline is a fixed diameter liner that restores 
the integrity, reliability and efficiency of 
ageing pipes and culverts, suitable for pipe 
diameters from 1000mm to 3000mm. 

Ribline is made of a composite steel 
reinforced high density polyethylene 
profile, giving it the strength of steel and the 
durability of plastic, which results in a liner 
with a high strength-to-weight ratio. 

The liner is supplied as a strip of steel 
reinforced plastic and is spirally wound-in-
place and installed by a mechanical process 
through a single small access point. 

The liner diameter is set by a winding head 
and by changing the size of the head, any 
number of different diameters can be 
achieved. This allows the new pipe to fit into 
the existing host pipe.

Profile strips are interlocked by extrusion 
welding the edges together at the same time 
as the profile leaves the winding head. This 
means there is no limit to the length of pipe 
that can be lined. 

Steven mentioned this makes installation 
fast and ensures a strong, continuous, joint 
free liner, whilst reducing Interflow's site 
footprint.

“The beauty of this technology is that we can 
extend the asset life by 50 to 100 years,” he 
said. 

“Our structural relining does not rely on 

the host pipe for any of its strength: it’s a 
standalone structural lining and what we do 
is use the existing culvert as nothing more 
than a formwork for the outside.” 

After the liner has been installed 
cementitious grout is pumped behind the 
liner to fill voids between the deteriorated 
host pipe and the liner with minimal 
reduction to culvert aperture.

It serves as a more functional, stronger, and 
more sustainable alternative to conventional 
slip lining. 

Other types of spiral wound liners are 
available for diameters as small as 150mm 
and can be installed in pipes and culverts 
constructed of brick, concrete, glass 
reinforced plastic and corrugated metal.
 
Averting Disaster
Those who have witnessed a culvert failure 
or its aftermath would be able to fully 
appreciate the value of products such as 
Ribline. 

Culverts are usually constructed from 3mm 
thick corrugated steel with diameters as 
large as 3.6m. 

Although they may be of high quality when 
they are installed, as stormwater events 
pass through with water and rubble, they 
remove the protective galvanised coating, 
exposing the corrugated iron to the salt air, 
causing it to corrode.

As the culvert corrodes, the sides may begin 
to push in, forcing the bottom of the culvert 
up, before it falls in on itself. 

When it comes to mining, culverts typically 
manage water from one side of the railway to 
the other, so if it collapses, it moves beyond 
the cost of repairing the infrastructure as it 
puts the entire rail and production out of 
use. 

The minute a culvert collapses, it becomes 
too late to fix and it has to be dug up, 
replaced, backfilled, and then the rail lines 
put back in. 

The cost of the repair coupled with the cost 
of lost production through not being able 
to move material from mine to port can 

easily cost large miners millions of dollars 
every hour the culvert and railway are out 
of commission. 

As such, the high cost of asset failure is why 
identifying and rectifying problems early is 
so important. 

The sooner a customer contacts Interflow, 
the sooner the team can identify potential 
problems and develop a cost-effective 
solution. 

“For example, we’ve just delivered some 
condition and hydraulic assessments in the 
Pilbara for some small townships,” Steven 
said. 

“We were able to engage a consultant to 
work with us and because of our ability to go 
out into the field with confined space entries 
and all the gear you need, we were able to 
identify strategic locations, gather the data, 
and get some CCTV footage. 

“We were then able to combine all that 
information to provide our customer with 
a comprehensive condition assessment of 
the asset and answer the questions they 
had posed to us, which were ‘what can my 
system do, where is my system operating at 
the moment, and can it accommodate more 
people?’”

The key for Interflow is that the delivery 
partner is not just there to be reactive, but 
a provider of proactive solutions to assist 
customers to maintain critical assets and 
keep work moving without the hassle of 
stopping and digging trenches. 

Steven said while stormwater and culverts 
were important to maintain and protect rail 
lines, sewer relining was also vital to ensure 
mining towns were able to keep functioning 
at full capacity.

In-house solutions across Australia
While Interflow has a range of innovative 
products designed in-house, the team is 
committed to delivering the right solution 
for every problem and it offers a suite of 
standard services as well such as Ultra-
Violet (UV) Cured CIPP Custom fit fibreglass 
liners, slip lining, localised repair, connection 
sealing and network maintenance. The 
company also works with customers 

Going With The Flow

As stormwater events pass through culverts with 
water and rubble, they remove the protective 
coating, exposing the corrugated iron to the salt 
air, which corrodes. 

What sets Interflow apart, on top of its innovative 
designs, is its commitment to engage with local 
and Indigenous owned businesses.

AMR JUN2021

TECHNICAL TALK

66 Water in Mining



throughout the planning phase of a project 
and can develop bespoke solutions based 
on their needs.

What sets Interflow apart, on top of its 
innovative designs, is its commitment to 
engage with local and Indigenous owned 
businesses.

Steven said the team at Interflow had built 
the brand on predominantly self-delivery. 

“We have our own in-house chartered 
engineers who sign off on our liner structure 
design, so it’s a full in-house capability,” he 
said. 

“We have 14 offices across Australia and New 
Zealand, and our products are designed, 
developed and manufactured in Australia.

“We’re not as exposed to COVID-19 or trade 
complications and we can service pretty 
much the whole country very quickly.”

Steven said the team maintained strong 
connections within communities so that 
if a situation ever emerged where a job 
could not be completed fully by Interflow, 
the team could easily and quickly bring in 
trusted specialists.

“We have delivered projects in the Pilbara, 
for example, where we have provided the 
bulk of the in-house capability, but where 
we need to bring in other specialists or extra 
help, we’ve really made a point of creating 
relationships with key local contractors,” he 
said. 

“For example, we have a good relationship 
with an Indigenous business in the Pilbara 
that provides us with civil works and steel 
welding services and the like, so there is a 
localised social procurement element to 
what we do and where we work.

“No matter where our customers are, or 
what their needs are, we are committed 
to offering them security of service and 
to support them to keep their operations 
moving in the least disruptive way possible.”

About Interflow
Interflow is a family-owned Australian 
business established in 1936. Beginning 
operations in Sydney as General 
Constructions, the first project the company 
ever undertook was the construction 
of reticulation sewers at Northbridge in 
Sydney. 

It gradually expanded to include water 
supply pipelines, pump stations, treatment 
works and grain silos.

In late 1991, Interflow partnered with an 
Adelaide-based company called Sekisui Rib 
Loc, which had been developing technology 
to replace a pipeline without the need for 
excavating. 

The teams at Interflow were quick to work 
with Sekisui Rib Loc and have since made 
the technology their flagship product. 

Interflow has continued to excel in the 
delivery of service offerings specialising 
in pipeline infrastructure solutions across 
Australia and New Zealand. 

Interflow has already completed various 
pipeline infrastructure projects within the 
mining sector and the team is committed 
to continued delivery that ensures these 
sectors manage their critical assets 
proactively, efficiently and sustainably, for 
generations to come. AMR

Culvert asset management consists of the 
revolving phases – from condition assessment, to 
design, planning, construction and maintenance.

Interflow is committed to offering its customers
optimum solutions of the highest value for 
culvert construction and renewal. 

SOURCE

Interflow
P 02 9631 2444  
E mail@interflow.com.au
W www.interflow.com.au      
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Water Technology lives and breathes 
the challenges of land and water 
management.

The team at Water Technology has a 
broad profile of specialised skills across all 
areas of water, coastal and environmental 
management and its services encompass 
almost every aspect of surface water and 
groundwater interaction within the natural 
and built environment. 

With extensive knowledge and experience 
of surface water, groundwater, coastal and 
waterway management across Australia, 
the company delivers practical, high-end 
engineering solutions to day-today complex 
water related problems.

The Australian Mining Review (AMR) 
spoke with Luke McPhail, a Senior Water 
Management Specialist from Water 
Technology, and five leading technical 
specialists from across the business, to dive 
a little deeper and learn about the range of 
innovative technical services they provide.

“We are an Australian-owned water 
technology consultancy and have been 
providing integrated approaches to 
surface water, groundwater and coastal 
management challenges to our clients for 
over 21 years,” Luke said.

“We draw advice from our specialist 
engineers and scientists located across 
Australia and internationally  to provide 
solutions and support to clients in public, 
private and government sectors across a 
range of industries.”

Mining Services
“We understand water is a precious 
commodity, particularly in the mining sector 
where deposits are becoming increasingly 
challenging to mine and the need to be 
more environmentally and hydraulically 
sustainable is paramount,” Luke said.

AMR asked Craig Flavel, Water Technology’s 
Practice lead in groundwater, and Rohan 
Baird, Group Manager of hydrogeology, to 
tell us more about how their team support 
the mining industry. 

“Water Technology provides a range of 
services to the mining and gas industry for 
planning, operational and closure phases,” 
Craig said. 

“We are able to apply a range of 
interdisciplinary skills to solving problems 
related to surface water at or near mine 
sites.”

“Our team has successfully led a series of 
mining projects to assess environmental 
performance for the Department of Mines 
and Energy,” Rohan said. 

“We have a thorough understanding 
of the standards required to maintain 
operations and the significant problems 
that can threaten mining and continuity of 
operations.”

Flood investigation and risk assessment
External environmental influences impact 
mining operations and cause significant risk 
with severe consequence.

Every site and operation must be tailor 
designed to handle regional flood events, 
significant and extreme storms and the 
impacts of climate change.   

Ben Hughes, the Water Technology Group 
Manager for Catchments and Floodplains, 
told us more about the company’s flood 

investigation and risk assessment services.
“Water Technology provides services for 
government and private clients at a regional, 
township and site-specific scale,” he said.

“The company’s flood specialists have 
completed investigations in all parts of 
Australia and have an unparalleled depth of 
experience.

“Our team has delivered a large number of 
flood studies and risk management plans 
since 2000 across Australia often with short 
turn around times. 

“We are well resourced and capable of 
meeting our clients expectations in a 
demanding market.

“The majority of our work has involved 
flood mapping, flood mitigation design, 
flood emergency response planning and the 
provision of support in emergency response 
situations to Incident Control Centres. (ICC)”

Stormwater management  
and improvement
“There is an increasing focus on both 
integrated water management and Whole 

of Water Cycle Management to meet the 
challenges of the demanding Australian 
environment of droughts and flooding 
rains,” Ben said. 

“Our broad skill base in flood and water 
quality modelling, water storage design, 
waterway management and water quality 
monitoring combined with our experience 
working with a range of Councils, water 
authorities and private developers enable 
us to provide these services to suit the 
needs of our clients.

“We specialise in a range of services from 
providing salt interception schemes, 
developing monitoring and environmental 
site assessments, preparing site salinity, 
surface water or groundwater management 
plans and even vegetation design.”

“If it’s water related, there really isn’t much 
we can’t do!” Luke added.

Real-time Operations
AMR asked Dr Yenory Morales, a Senior 
Engineer with Water Technology, to tell us 
about how Water Technology is navigating 
innovation in the water resources space.

“Innovation is the key to future success in 
the water management space,” Yenory said.

“We have teamed up with HydroNET 
to support our clients with real-time 
data analysis of flood, water quality and 
stormwater management.

“From excessive rainfall and floods to 
extreme drought, Australia is a land of 
contrasting environments.

“HydroNET is a web-based decision support 
system empowering Australian water 
professionals and providing them with 
access to real-time information, which is 
essential to reducing impacts and risks 
before and during storm events.

“Our team can support clients with the 
implementation and use of HydroNET’s 
online water control room software.

“We frequently work with our clients 
and use this valuable tool to help them 
make informed decisions for analysis and 
sustainable management of Australian 
water resources.”

Exposure in a side gully, showing the mineral sands deposit that is the target of 
the proposed mining operation. Water Technology has supported their client 
with an Environment Effects Statement (EES) for the mineral sands project by 
providing EES technical studies in surface water, sediment transport, flooding, 
water quality and landscape stability.

Water Technology conducts groundwater monitoring and provides reporting 
of baseline water groundwater quality data for re-opening and expansion of 
the Leigh Creek mine in South Australia.

Diving Into Water Technology
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Groundwater and hydrogeology
In addition to flood and stormwater 
design services, Water Technology 
provides groundwater, geomorphology, 
hydrogeology and waterway, assessment, 
and management services. 

AMR asked Dr Michael Cheetham, a Principal 
Geomorphologist with Water Technology, to 
explain what these technical studies involve.

“Fluvial geomorphology is the study of 
the interactions between the physical 
form of rivers, flow of water and sediment 
transport processes, and the landforms 
create. Whereas hydrogeology is the area of 
geology that deals with the distribution and 
movement of groundwater,” Michael said.

“These technical disciplines are very 
important to the mining and public 
sector and are fundamental to site wide 
infrastructure design.

“For example, mining companies, involved 
in the planning, construction, operation, 
management and closure of Tailings Storage 
Facilities must have sufficient hydrogeology, 
geomorphology and stormwater data 

available to appropriately design a facility 
and provide a safe, sustainable tailings 
storage solution which minimises harm to 
people and the environment.

“Understanding how the landform and 
embankment slopes will perform overtime, 
in perpetuity, is key to restoring the land 
back to its original state or to the agreed 
final landform profile. 

“We have access to some of the best 
engineers, numerical modellers 
and groundwater, geomorphology, 
hydrogeology and waterway management 
specialists in Australia.

“We are proud to be Australian owned and 
a leader excelling in the water resources 
space.”

Environmental services
Luke expanded upon whether the scope 
of the company’s projects overlapped 
with other sectors such as mine planning, 
environmental management or ecology.

“Natural systems are complex, 
heterogeneous and diverse and every 

aquatic ecosystem is unique with many 
variables co-existing and providing feedback 
to this complex system,” Luke said.

“The study of these many co-occurring and 
interacting physical, chemical and ecological 
processes in a dynamically changing 
environment cannot be easily simulated or 
studied in conventional field and laboratory 
experiments.

“We work in interdisciplinary teams with 
technical specialists from a all sectors from 
engineering to hydrogeology, environmental 
management and geomorphology, to 
understand the true nature of such complex 
problems.

“We have been involved in the technical 
work and development of Environmental 
Effects Statements (ESS), Environmental 
Impact Assessments (EIA), Environmental 
Management Plans (EMP) as well as a range 
of other projects culminating in effective and 
sustainable environmental management 
solutions.

“We also have a team of experienced 
ecologists with extensive technical and 

practical expertise in flora, fauna and 
ecosystem assessment and management in 
public and private sectors.

“The interdisciplinary teams across our 
business collaborate on a daily basis and 
have strong regional industry relationships 
and work closely with clients to develop the 
best practical solutions possible.”

In a nutshell
Water Technology is an employee-owned 
organisation focused on the needs of its 
clients and the community at whole. 

“We live and breathe the challenges of land 
and water management and take great 
pride in our work,” he said.

“Our senior management team as well as 
principal staff are involved in every aspect of 
our projects ensuring confidence to deliver 
timely, effective and practical outcomes.” 
AMR

SOURCE

Water Technology Pty Ltd
P 07 3105 1460  
E info@watertech.com.au
W watertech.com.au      

Waterway and landscape 
stability assessments 
for environmental 
impact assessment and 
sediment transport.

Water Technology has 
developed a real-time 
forecasting system to 
support the client with the 
management of various 
Mine-Affected-Water 
(MAW) release points.  
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Water is present everywhere in 
mining and its control varies 
according to its role in the mining 

processes. 

This in turn influences the selection of 
technologies used in pumping water. 
Alongside the safe supply and recovery of 
process, water is the challenge of removing 
ground water. 

Process water and groundwater contain 
abrasive and corrosive elements in varying 
quantities, which have an adverse effect on 
pump performance and life. 

Working conditions, remote locations, 
varying temperature ranges and the lack 
of electric power are also highly influential 
factors. 

The copper mines in Chile and the iron ore 
mines in WA may be many thousands of 
miles apart, but these mining operations still 
require dewatering and the safe disposal of 
potentially contaminated water. The same 
can be said of the coal mines of Mozambique 
and the silver mines of Mexico. 

What they all have in common is a 
requirement for efficient and effective water 
and slurry pumps. 

Well-matched solutions help to maximize 
the longevity and efficiency of the system 
and also optimise cost-performance ratios, 
all attributes fulfilled by KSB’s Hard Rock 
Mining Division. 

The changing face of mining
The search for more rare and precious 
minerals and metals has opened up mining 
in countries and locations where previously 
the industry was small scale or non-existent. 
Consequently, mining companies and 
equipment manufacturers have had to 
develop new techniques and products. 

And with the major mining companies 
having operations in many global locations, 
becoming a preferred equipment supplier is 
essential. 

KSB Australia mining manager Brett Lewis 
said that the dewatering market is slowly 
shifting from a pure CAPEX point of view to 
an increasingly OPEX perspective.

“This is especially true for the large mines 
that realise that poorly designed equipment 
that regularly fails, causes a significant 
increase in replacement and servicing cost,” 
he said. 

“Some mining companies are now 
committing to a carbon neutral target in the 
next 20 to 30 years, so are focusing on high 
efficiency equipment. They want to phase 
out diesel reliance by connecting most 
bores to their local electrical grid.”

KSB is aware that mining companies are 
recording pump performance and are 
accumulating data to compare brands and 
better rank their qualities or deficiencies. 

This is good news for KSB as the company 
is committed to delivering high reliability 
and efficiency pumps, so helping to reduce 
the carbon footprint of mining dewatering 
operations.

Is there a ‘one-fits-all’ pump solution? 
The answer to this is a resounding ‘no’, but 
by sharing experiences between offices 
and also frequently working with the same 
international mining companies, KSB has 
been able to develop appropriate solutions.
 
KSB’s involvement in the iron ore industries 
in Brazil and Australia demonstrate two 
different approaches to dewatering, both 
employing vertical multi-stage pumps. 

In Brazil’s Minas Gerais State open pit 

iron ore mines excessive ground water, 
monsoons and underground lakes are 
problems. 

To maintain continuous production water 
has to be pumped to a dewatering lake 
which has a dynamic water level that must 
be raised two or three times a year. 

KSB Brazil’s solution is a floating station 
fitted with KSB vertical turbine B pumps 
positioned over a pontoon. The pontoon 
rises and falls with changes in the water 
level so there is no need for the pumps to 
be repositioned. 

This results in cost-savings to the customer. 
After 20 successful years it has become the 
standard for this type of equipment in South 
America.

KSB Brazil sales manager  Jardel Ribeiro said 
the floating station supporting the pumps 
over the pontoon delivers the flow rate 
requested by the customer. 

“Sometimes the pumps, high power motors 
and associated equipment results in the size 
of the floating station being increased,” he 
said. 

“Stabilizing equipment that weighs more 
than 200t requires a lot of planning, in 
addition to the challenge of building a 
system in such a remote area.”

Boreholes in Australia
In the Pilbara Region of WA, iron ore is mined 
in several locations around the Chichester 
hub zone, an area between 5-9km wide and 
80km long. 

The mineral deposit sits between 90m and 
117m below the surface. With the ground 
water and water table regularly replenished 
in wet seasons and cyclones adding to the 
inundation, more than 75% of the iron ore is 

below the water table. 

If too much water mixes with iron ore, it 
becomes low grade and unsuitable for 
export, which results in massive revenue 
losses. Also, surface dewatering processes 
are extremely costly if the water is very high. 
The accepted dewatering process within the 
region is to pump the water out through 
boreholes.  

However, this is not without its challenges. 
High water temperatures and high salinity 
result in excessive corrosion, whilst iron 
bacteria can grow on motors which prevent 
efficient motor cooling. 

The presence of gas is a constant threat 
in some areas as this causes gas lock on 
the impellers resulting in heavy vibrations, 
which places a great strain on the motor, 
loss of flow rate and motor failure. 

This means that standard off-the-shelf 
products are not always suitable and the 
incidence of failures is high. 

Typically, most bore pumps fail within 12 
months, and sometimes only a few weeks. 

At its Hope Valley facility in WA, KSB provides 
mine operators with its UPA multistage 
borehole pump, customized to withstand 
site conditions. 

Although a more expensive product than 
its competitors, the UPA has been shown 
to deliver a significantly longer working 
life and reduced costs of ownership. KSB’s 
proprietary technology that inhibits the 
growth of iron bacteria makes the UPA a 
winner.

Trailer Mounted Units
In Africa, the environment and minerals 
being mined require innovative approaches 
to dewatering. 

Durable, Reliable 
and Efficient 

KSB Brazil’s solution is a floating station fitted 
with KSB vertical turbine B pumps positioned 
over a pontoon.
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In the Katanga Province of the Democratic 
Republic of Congo, home to several open 
cut and underground copper mines, rainy 
seasons wreak flooding havoc. 

Here, KSB is delivering several different 
pumping solutions involving both UPA Z 
borehole pumps and surface-mounted 
Omega pumps.

“To prevent mining operations from being 
shut down, a fast localized response is 
required,” says Rob Bond, Area Manager 
Mining-Sub-Saharan Africa. 

“Our solution has been to supply Omega 
pumps mounted on rough terrain trailers. 
We supply a complete package made up 
of the pump, engine/motor, couplings, 
gearbox, hydraulic drives and auxiliary 
equipment including vacuum pump, control 
panels, monitors etc that delivers high head 
pumping.”

A similar solution is also provided for the 
open cast Moatize coal mine in Mozambique 
where the water levels must remain low for 
continuous production reliability. 

While borehole pumps offer good reliability 
on a constant basis, when the rainy season 
starts, more resources are in demand KSB 
SA provides skid-mounted Omega units. To 
date, KSB SA has supplied 152 units and all 
are working reliably. 

South America
In Mexico’s Zacatecas silver mines 
underground water is a constant problem. 
According to Mining KSB Mexico Sales 
Manager Roberto Valenzuela,  the water 
contains solid particles so the high pressure 
encapsulated UPA borehole pumps should 
be wear-resistant for long term efficiency. 

Because the dewatering pumps work at 
a high speed, the impellers and the wear 

ring can suffer from premature wear. Using 
Multitec horizontal multistage pumps with 
KSB’s C6 standard chrome coating, wear is 
greatly minimised. 

“We have had pumps running in this mine 
for over two years without the impellers 
being changed,” Mr Valenzuela said. 

“It is a solution that no competitor offers, 
and adds value for the customer through 
reduced maintenance, spare parts and 
greater mining uptime.”

In Chile’s Atacama Desert, copper and gold is 
mined at altitudes ranging between 2000m 
and 4500m. 

Remote sites, mine depths and the 
unavailability of electricity needed to drive 
high capacity pumps complicate dewatering. 
High volumes of water contaminated by 
minerals can delay drilling and blasting and 
result in environmental pollution. 

KSB Chile has met these challenges by 
supplying encapsulated borehole pumps 
and cantilevered Etanorm pumps, driven by 
diesel motors. 

KSB Chile Mining Head Patricio Araya said its 
customers required high-pressure pumps in 
a modular configuration that can be moved 
with the expansion of the open pit. 

“The solution is to use horizontally 
positioned borehole pumps with a special 
configuration for sand filters encased in a 
pressure shroud. 

“This gives the customer flexibility and 
versatility because the equipment is 
compact, develops high pressures and is 
easy to move around the site.” 

To accommodate increasing flows and 
discharge pressure pumps are configured 

in series and in parallel specifically for 
the client’s requirements. Being coupled 
to diesel engines allows continuous, 
autonomous operation in places without 
electricity for between 12 and 24 hours 
without refueling. 

Vertical Etanorm pumps and cantilever-
type UPA pumps installed on a raft enabling 
them to handle the accumulation of water 
inside the mine, eliminating factors such as 
negative suction head at high altitudes.

KSB equipment for mine drainage is supplied 
in standard versions, with variations for rafts 
or well pumps installed in pressure jackets. 
Having viable solutions for dewatering adds 
value to the customers operations and is 
also important because each year minerals 
are found at deeper levels. 

Innovation in Indonesia 
Indonesia is one of the world’s largest 
exporters of thermal coal, and also a major 
player in copper, gold, tin, bauxite, and 
nickel. 

Here KSB pumps are acknowledged for their 
outstanding capacity to perform in severe 
open pit mine sites. Its development of 
dewatering and dredge pump sets (DnD), as 
a solution for mining applications, especially 
for open-pit mine sites is one example of 
KSB’s commitment to continuous product 
improvement and development. 

To date, more than 260 DnD pumps with 
GWI® LCC and LSA pumps have been 
installed in mines across Indonesia and 
South East Asia. In 2013, KSB Indonesia 
launched a new model, the DnD Cruiser with 
enhancements requested by customers.

KSB builds the entire diesel driven pump 
unit on a barge, complete with fuel tank, 
vacuum pump, control panel etc., and ships 
them on trailers for easy commissioning  

at site. 

Because monsoon rains are seasonal 
dewatering is also a seasonal activity and 
this means pumps can stand idle for several 
months during the dry periods. Recognizing 
this situation, KSB has introduced a rental 
program, whereby the pumps are supplied 
fully-kitted out according to the customer’s 
requirements. 

By not having to purchase the pump sets, 
customers are relieved of the costs of 
ownership and know that when they require 
units they come ready for operation.

Summary
KSB’s mine dewatering systems enable the 
safe and efficient lowering of groundwater in 
open pit dewatering, underground drainage 
and borehole drainage applications. 

Regardless of a mine’s location, the type 
of mining operation being carried out, the 
geological and the aggressive and corrosive 
nature of the water, KSB has fluid handling 
technologies that will fit all eventualities. 

This situation has come about through the 
cross-fertilisation of ideas, technologies and 
experiences gained over many decades by 
our companies around the world, supported 
by extensive investment in research and 
development. 

Wherever a pumping solution is required, 
KSB can bring a co-ordinated response to 
the table. AMR

KSB Pit Dewatering CAT C32 Diesel Driven Omega 
200-670A Pumps including the trailer.

At its Hope Valley facility in Western Australia, 
KSB provides mine operators with its UPA 
multistage borehole pump.

To date, more than 260 DnD pumps with GWI ® 
LCC and LSA pumps have been installed in mines 
across Indonesia and South East Asia. 

Being coupled to diesel engines allows 
continuous, autonomous operation in places 
without electricity for between 12 and 24 hours 
without re-fuelling.

SOURCE

KSB Australia
P 1300 073 887  
W www.ksb.com/ksb-au      
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Specialised Industrial Systems (SIS) 
Technologies, or SIStec, has been 
manufacturing and supplying process 

control instrumentation for the mining 
industry since 1985, having supplied to 
many major mine sites across Australia and 
internationally.

The SIStec team of tertiary qualified 
technicians and engineers are specialists in 
a wide range of advanced process control 
electronic instrumentation, meaning 
customers can get peace of mind that the 
products always meet the highest standards.

SIStec’s research and development 
capabilities utilise AutoCAD, Protel, Altium 
Designer and software workstations. 

Australian Mining Review spoke to SIStec 
director about the fruits of the ongoing R&D 
program and in particular a pump controller 
being used frequently at  mine sites.

Manufactured Products
“At SIStec, we manufacture and supply a wide 
range of process control instrumentation 
for clients across Australia,” Les said. 

“Our skill and experience mean we know 
how to deliver the very best products, 
according to the needs of the industry.

“With in-house pick and place machines and 
solder paste applicators, quality control is 
assured and we provide back-up for all our 
products from a well-equipped workshop.”

Among the SIStec manufactured products 
is a device widely used for water control in 
mine sites: the PC-1 Pump Controller.

PC-1 Pump Controller
The SIStec Model PC-1 Pump Cycling 
Controller is a well-tested, rugged and 
reliable fluid adaptive controller used for 
matching pump cycling to sump flow.

It does this by monitoring pump motor 
current.
“By monitoring the supply current input 
from a motor, the PC-1 can differentiate 
between load and no-load conditions, such 
as when a pump or sump runs dry,” Les said. 

“Using this information, the software 
adapting code automatically regulates a rest 
time equal to the subtraction of a cycle and 
run time.”

The PC-1 is easy to install, with a rugged 
screw-panel mounted housing. 

It features LED indications for power, run 
and rest, an adjustable motor input current 
and wide operating voltage. 

Motor size is no limitation, as transformers 
can be employed to match the 1A input 
current of the PC-1. 

“The unit is suitable for any pump application, 
for example bore/sump pumps,” Les said. 

“The PC-1 will reduce downtime and repair of 
damaged pumps from no- load conditions.

The SIStec PC1 automatically regulates the 
ON and OFF periods of pump equipment, 
by monitoring the current flow of the 
pump while operating under normal load 
conditions and switching the pump OFF 
when the sump runs dry. 

The pump is then restarted after a time 

Process Control 
Instrumentation

PC-1 SPECIFICATIONS 
 
PRINCIPLE COMPONENTS 
 
Housing    ABS Plastic  

Screw Panel Mounted 
 

Power Supply   24 VDC 
    24 Vac 
    110 Vac 
    240 Vac 

 
Current Transformer 1 amp input maximum 
 
A standard current transformer is required to supply a monitoring signal to the controller. 
The secondary current of the transformer should supply 1A to the controller when the pump 
is running at normal load. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
OPERATION 
 
Cycle Time   Jumper Selected 2.5 Minutes 
       5 Minutes 
       10 Minutes 
       20 Minutes 

 
 
The SIStec PC1 electronic pump controller automatically regulates the ON and OFF periods of pump 
equipment, by monitoring the current flow of the pump while operating under normal load conditions 
and switching the pump OFF when the sump runs dry. The pump is then restarted after a time 
calculated from the condition of the jumper settings and the amount of time taken to drain the sump. 
In this way a regular ON OFF cycle is maintained and automatically adjusted to balance the flow rate 
of the pump and the flow rate into the sump. 
The cycle time is divided into a RUN and a REST time. The rest time is equal to the cycle time minus 
the run time. 
E.g. For a cycle time of 10 minutes. If the pump runs for 6 minutes, it will restart after 4 minutes. 

MOTOR 
CURRENT 

AMPS 

CURRENT TRANSFORMERS - No. PRIMARY TURNS 

150:1 75:1 50:1 30:1 50:5 (10:1) 

1     10 
1.10 - 1.25     8 
1.25 - 1.50     7 
1.5 - 1.7     6 
1.7 - 2.0     5 
2.0 - 2.5     4 
2.5 - 3.0     3 
3.3 - 5.0    6 2 

5 - 10   5 4 1 
10 - 12   4 3  
12 - 16   3 2  
16 - 25  3 2 1  
25 - 50 3 2 1   
50 - 75 2 1    

75 - 150 1     
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determine the pump motor load,
the Model PC-1 pump Cycling
Controller, adjusts the on / off
periods of the pump motor to
match the flow rate. When the
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An example of the 
wiring system for 
the PC-1.

Using the motor current to determine the 
pump motor load, the Model PC-1 pump Cycling 
Controller, adjusts the on / off periods of the 
pump motor to match the flow rate. When the 
pump draws air, the motor is turned off. If the 
flow increases, the motor will run continuously 
if necessary.

The SIStec PCI electronic pump controller automatically regulates the ON and OFF periods of pump equipment by 
monitoring the current flow of the pump while operating under normal load conditions and switching the pump 
OFF when the sump runs dry. The pump is then restarted after a time calculated from the condition of the jumper 
settings and the amount of time taken to drain the sump.
In this way a regular ON OFF cycle is maintained and automatically adjusted to balance the flow rate of the pump and 
the flow rate into the sump.
The cycle time is divided into a RUN and a REST time. The rest time is equal to the cycle time minus the run time.

SIStech’s PC-1 Pump Controller.
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calculated from the condition of the jumper 
settings and the amount of time taken to 
drain the sump. 

In this way a regular ON/OFF cycle is 
maintained and automatically adjusted to 
balance the flow rate of the pump and the 
flow rate into the sump. 

The cycle time is divided into a Run and a 
Rest time. The rest time is equal to the cycle 
time minus the run time; for eg in a cycle 
time of 10 minutes, if the pump runs for six 
minutes, it will restart after four minutes. 

If the pump runs for longer than the 
cycle time and then stops, the controller 
will rest for a minimum of 20 seconds  

before restarting.

Les said there were many benefits to using 
the SIStec PC-1 Pump controller. These 
included: 

• Being maintenance-free, as users simply 
“install and forget” 

• Elimination of cost and downtime by 
removing the need for level applications 
within the pump controlling circuit - 
which reduces cost and downtime 

• Ease of use
• Ready availability, with high stock levels 

to meet demand 

Les said that SIStec were involved in the 
entire process of the pump controller’s life. 

SIS Technologies Pty Ltd T/as Specialised Industrial Systems 
Tel: (08) 9444 8005 Email: sales@sistec.com.au 

www.sistec.com.au 

 

PC-1 Pump Cycling Controller 
 

Fluid flow adaptive controller for matching pump cycling to flow rate 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The SIStec Model PC-1 Pump Cycling Controller is a well-tested, rugged and reliable fluid adaptive 
controller used for matching pump cycling to fluid flow. By monitoring the supply current input from a 
motor, the PC-1 can differentiate between load and no-load conditions, such as when a pump runs dry. 
Using this information, the software adapting code automatically regulates a rest time equal to the 
subtraction of a cycle and run time. 
 
The SIStec PC-1 Pump Cycling Controller is easy to install, with a rugged screw-panel mounted housing. It 
features LED indications for power, run and rest, an adjustable motor input current and wide operating 
voltage. Motor size is no limitation, as transformers can be employed to match the 1 amp input current of 
the PC-1. 
 
Suitable for any pump application, for example.  Bore / Sump Pumps.  
 
The PC-1 will reduce downtime and repair of damaged pumps from no- load conditions. 
 

 Low Cost 
 Easy to use 
 Any motor size 
 Fit and forget 

 

PC-1 SPECIFICATIONS 
 
PRINCIPLE COMPONENTS 
 
Housing: ABS Plastic, Screw Panel Mounted 
________________________________________ 
 
Power Supply: 24 V dc/ac, 110 / 240 Vac 
________________________________________ 
 
Current Transformer: 1 amp input maximum 
 
A standard current transformer is required to supply a 
monitoring signal to the controller. 
The secondary current of the transformer should supply 
1A to the controller when the pump is running at normal 
load. 
 
OPERATION 
 
Cycle Time, Jumper Selected   
       

2.5 Minutes 
 5 Minutes 
 10 Minutes 
 20 Minutes 
 

“From manufacture through to supply and 
install, SIStec understands the importance 
customers place on high quality and reliable 
equipment,” he said. 

“The pump controller is such a solid piece of 
engineering that the end user simply installs 
and forgets. 

“SIStec has the capability to repair the pump 
controller when and if needed, but as these 
units have been engineered to be installed 
and forgotten, they aren’t often needing any 
additional work once installed.” 

Contact The Team
Get in touch with SIStec today to 
find out more about the range of  

instrumentation produced. 

The team will be happy to take customers 
through their collection and provide expert 
advice and guidance to help find the right 
products to meet their needs. 

“We’re always here to answer your questions 
and offer you all the information you need 
on process control instrumentation,” Les 
said. AMR

SOURCE

SIStec
P 08 9444 8005
E sales@sistec.com.au  
W sistec.com.au      

SIS Technologies Pty Ltd, or SIStec has been 
manufacturing and supplying process control 
instrumentation for the mining industry since 
1985, having supplied to many major mine sites 
across Australia and internationally.
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Often on remote mine sites across 
Australia, water is the key to efficient 
production. Limitation can often be a 

restriction to operations. 

Invariably, minesites rely on bores tapping 
into ground water to supply water needed 
and this can come with varied levels of 
success.

What is often overlooked is that streamlining 
processes and water re-use can dramatically 
improve the position of a mine. 

Within the process plant’s operational 
footprint, tailings storage or management 
facilities at various minesites, good planning 
and design can bolster a site’s water 
availability.

This water can be re-used to enhance  

mill operation.

Rapid Dam Contractors manager Bernie 
O’Sullivan said it was surprising how rarely 
this aspect of tailings storage is thought out.

He said constructing a quality decant 
structure and managing the beach on tailings 
dams can mean water being available for 
re-use in the process plant faster and more 
effectively. 

“There are many designs and types of 
decant structures in dams across Australia 
but building them to the right specification 
and standards doesn’t always transpire,” he 
said.

“We recently raised a tailings dam that had 
the decant cone filter constructed with 
excessive fines and a high clay content. 

It struggled to get water return from the 
tailings dam decants. Submersible pumps 
were starving within minutes of starting.

“The site had operated this way for over 
two years meaning they were rarely able to 
reuse the water. 

“Replacing the material with a more suitable 
screened filter rock resulted in the decant 
structures providing much more water for 
reuse.”

Mr O’Sullivan said another solid reason 
to place greater efforts into construction 
quality of a site’s Tailings Storage Facility 
(TSF) is to minimise seepage potential. 

A well-designed and built tailings dam will 
function better with less water seepage, 
again meaning more water can be directed 

and re-used where needed.

Rapid Dam Contractors is a specialist 
contractor in the TSF construction space. 

The company, part of the Rapid Crushing 
& Screening Contractors Pty Ltd group, 
has been building and raising dams across 
Australia since 2014. It has proven to clients 
how a well designed and built dam can 
benefit a mine’s operation. 

The management team brings many years 
of knowledge to the fore, having built tailing 
dams for over 30 years collectively. AMR

SOURCE

Rapid Crushing
P (08) 9452 5888
E bernard@rapidcrushing.com.au
W www.rapidcrushing.com.au

www.rapidcrushing.com.audams@rapidcrushing.com.au

Earthworks    |    Amphibious Excavators    |    TSF Lifts and Construction
Pond Construction    |    Mine Site Civil Works    |    Rehabilitation

For absolute assurance that your tailings storage facilities will meet the highest engineering standards     
and environmental conditions call:
Bernard O’Sullivan: (08) 9452 5888 or email: Bernard@rapidcrushing.com.au

The key aspect: 
To Tailings Dams efficiency and the possibility of water re-use
Comes down to:
The quality of design and the quality of construction 
Rapid Dams Contractors is a specialist in the operation, new 
construction and the raised embankment construction of existing 
tailings dams. 

For top level expertise in: 
• Construction of Tailings Storage Facilities • Lined ponds • Dam extensions  

• Drainage • Road construction • Rehabilitation earthworks

Water Re-use Benefit for Mines Aerial view of a typical Tailings Storage Facility 
(TSF) put in by Rapid Dams
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National Pump & Energy understands 
the specific needs and requirements 
of Australia’s mining industry.

NPE has earned its place as the trusted 
partner to many of Australia’s mining, 
construction, municipal and heavy industry 
companies, offering innovative and reliable 
solutions for dewatering, power generation, 
compressed air and more.

Beyond providing turnkey solutions, NPE 
has the equipment, personnel and expertise 
tailor custom solutions, reliably and safely 
meeting the needs of its clients and offering 
robust Australian-made pumps for the local 
market.

The company also understands the 
importance of working in partnership, from 
equipment hire and sale, to maintenance, 
site support, emergency works and more. 

For example, working with Minetuff Pumps 
is a strategic choice for NPE.  NPE is the 
exclusive distributor for the product in 
Australia.

With new research and design developments, 
Minetuff Pumps launched the 90kW 
dewatering pumps to the Australian market 
in 2021. Designed for harsh Australian 
underground mining conditions, the heavy 
duty 90kW unit delivers unparalleled 
efficiencies in an easy to maintain package.

In high volume and high head configurations, 
the new market offering is sure to draw 
interest from mine sites with significant 
dewatering requirements.

Minetuff Pumps is headquartered in 
Perth where the manufacturer invests in 
increased stockholding to ensure stock is 
always available, right off the shelf. Minetuff 
Pumps general manager Rey Nurse said the 
local market had been dependent on long 
lead times for too long.

“As global corporates increase focus on 
lean manufacture, just-in-time ordering 
and high inventory turnaround ratios, 
the consequence is longer wait times for 
clients,” Mr Nurse said.

“Minetuff Pumps take enormous pride in 

carrying the undisputed largest volumes 
of assembled pumps and spare parts in 
Australia.

“And this stacks up quite strongly in world 
markets too.

“Our production lead times are among the 
shortest in the world - in the rare event that 
we don’t actually have the stock immediately 
on-hand.”

NPE believes in having the right gear ‘Ready 
for Rent’, with short lead times and strategic 
stock held around the country.

As a leader in dewatering, water 
management, hydromining, system audits, 
slurry pumping, HDPE pipeline construction, 
personnel hire and engineering and design 

services, NPE invests in plant equipment 
to ensure it has the right solution for each 
client.

Offering hire and sales of pumps, generators, 
air compressors, evaporators, pontoons 
and comprehensive telemetry, working with 
NPE ensures a complete solution for water 
in mining.

Talk to NPE today about your next site water 
project.

1800 PUMP RENTAL
AMR

SOURCE

National Pump
P 1800 PUMP RENTAL
E admin@nationalpump.com.au
W www.nationalpump.com.au

www.nationalpump.com.au  

& COMPRESSED AIR  

SOLUTIONS

POWER
PUMPS

•   Dewatering Solutions

•   Pump Hire & Sales

•   Engineering & Design

•   Slurry Pumping

•   Generator Hire & Sales

•   Hydromining

•   Air Compressors 

•   System Audits

•   HDPE Pipelines 

•   Complete Telemetry

•   Water Management 

•   Site Support

1800 PUMP RENTALADELAIDE | BRISBANE | DARWIN | KALGOORLIE | MACKAY  
MELBOURNE | MT ISA | NEWCASTLE | PERTH | SUNSHINE COAST | SYDNEY

The Complete 
Water Solution

NPE has Australia’s largest range of ready-for-
rent pumps, generators and compressors.

Minetuff Pumps carries the largest volumes of 
assembled pumps and spare parts in Australia.
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Modec has been a provider and 
market leader of Portable Valve 
Operating Systems for many years. 

These systems are used across a broad 
spectrum of industries.  

The water distribution sector has used 
Modec systems for many years to operate 
the underground valves that are part of 
these distribution systems.

A key part of this service provision is 
maintaining the pipe network and carrying 
out repairs when necessary. 

Water supply pipes are predominantly 
concentrated in urban areas, with the block 
valves that control water flow situated in the 
middle of busy roads and streets. 

Whenever operation technicians need to 
open a valve for maintenance or repair, they 
are working in areas of heavy traffic with all 

the dangers that involves.

Equally, much of the water supply pipe 
network is very old, and many of the original 
manual block valves (opened and closed 
by turning an iron rod inserted in the 
hand-wheel) have deteriorated over time, 
becoming more difficult to manoeuvre. 

This means that operators are having to 
exert greater force to open the valves, 
increasing the threat of repetitive strain 
injury—namely tennis elbow.

Additionally, there is the risk of opening the 
block valve too quickly and creating a water 
hammer effect, which can cause serious 
damage in a water supply system.

System operators are seeking a way to 
manage these valves that offer greater 
protection to both operators and the overall 
water system. 

Modec have adapted portable valve 
actuators to fulfil this requirement. 

Rather than two operators exerting equal 
pressure on each end of an iron rod fixed 
to the hand-wheel, the procedure requires 
just one operator to set up the tool and hold 
it in place. 

The technician is stationary, therefore better 
able to observe the traffic, and there is no 
risk of occupational strain or injury as the 
portable actuator is doing all the hard work. 

It also does the work in about half the time.

The other major advantage is it opens and 
closes the block valves at a controlled speed, 
thereby eliminating the danger of the water 
hammer effect, which can prove so costly. 

It will also simply stop turning if the force 
applied threatens to break the valve.

Health and safety is a major issue – both 
the safety of the personnel working on busy 
roads, and the safety of their equipment 
– and Modec are pleased to work with 
companies to find a unique solution to their 
needs. 

These portable actuators help to improve 
the security of both their employees and 
their supply system, while at the same time 
improving operational efficiency.

Through research and feedback from this 
sector, Modec has now created a standard 
“kit” for use in operating these underground 
valves. 

This standard kit was formed within Modec 
to develop offerings that address specific 
applications in the water industry, paying 
particular attention to solution development 
to address common issues that are seen 
globally throughout this sector. AMR

The water kit comes 
with a suitcase that 
allows the operator to 
check at a glance that 
everything is there.

The technician is stationary, therefore better 
able to observe the traffic, and there is no risk of 
occupational strain or injury.

The water supply operator’s kit 

Enhancing Safety
Modec portable valve actuators from FMT safeguard operators and the overall 
water system.

1300 FMT FMT (368 368)
Brisbane
2/5 Percy Drive
Brendale QLD 4500

Perth
3/48 Hardey Road
Belmont WA 6104

Melbourne
1/53-57 Rimfire Drive
Hallam VIC 3803
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SGS is a leader in providing quality 
analytical and minerals trade services 
to support the mining and exploration 

industry in Australia for over 30 years. SGS 
specialise in a range of services for the 
minerals, trade and environmental sectors 
offering a total service package for clients. 

No matter where you are, what you want to 
analyse, what limits of detection, turnaround 
times, precision or accuracy you require, 
turn to SGS for geochemical analysis and 
assays.

SGS purpose-built geochemical laboratory 
in Townsville, Queensland offers increased 
capacity, improved client services, in-house 

analysis and new analytical technologies for 
metals and mining groups and operating 
exploration of greenfields and brownfields. 

This ISO9001 and ISO17025 accredited 
facility offers increased processing capacity 
for sample preparation, fire assay and 
chemical analysis, ensuring more efficient 
turnaround times. 

SGS Townsville offers clients:
• Sample preparation – low and high 

grade
• Fire assay for Au and Pt, Pd (ICP-MS)
• Atomic absorption spectrometry (AAS)
• Ultratrace and trace element analysis by 

ICP-AES and ICP-MS

• Classical chemistry
• X-ray fluorescence
• pXRF (Portable X-ray Fluorescence)
• Carbon and sulphur analysis
• Gravimetric and bullion analysis
• Concentrate analysis
• Mobile Metal Ion (MMI™) analysis
• Client data access via QLAB online 

services
• Quarantine approved site facilities
• Secure sample storage and 

management
• Future technology, including FTIR

We are SGS – the world’s leading testing, 
inspection and certification company. We 
are recognised as the global benchmark for 

quality and integrity. Our 89,000 employees 
operate a network of 2,600 offices and 
laboratories, working together to enable 
a better, safer and more interconnected 
world.

For further information, please contact  
SGS Townsville. 
Laboratory Manager
SGS Australia
148-152 Webb Drive, Townsville
Queensland, Australia
+61 4725 2311
Au.TownsvilleLab@sgs.com
www.sgs.com.au

AMR

Testing Success with  
SGS Analytical & Assaying  
Services Townsville
SGS Australia’s purpose-built geochemical laboratory in Townsville offers increased processing capacity for 
sample preparation, fire assay and chemical analysis, ensuring more efficient turnaround times.
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CSIRO, Australia’s national science 
agency, is making some (literally) 
ground-breaking advances in mineral 

resources research and analysis of 
geological and mining materials, working 
with mining companies throughout the 
country and across the globe.

Developing new techniques and workflows 
for mineral characterisation, the nation's 
peak science body is working with miners 
to gather and then deploy characterisation 
data sets, providing fundamental insights at 
all stages of the mining value chain – from 
exploration and mining to processing.

Dr Louise Fisher is the Research Director 
for CSIRO’s mineral characterisation 
program, which draws together some of 
Australia’s most advanced expertise and 
instrumentation for analysing all aspects of 
the nation’s mineral deposits.

"Our platform of analytical and 
characterisation capabilities provide 
detailed chemical and mineralogical 
information that enable researchers to find 
solutions to problems that arise across that 
value chain," Dr Fisher said.

"We have a broad suite of high end, often 
one-of-a-kind instruments, some of which 
are designed or customised by us, to enable 
multiscale in-situ characterisation.” 

Scales of Analysis
Ongoing advances in mineral analysis and 
characterisation technology are deepening 
our knowledge and understanding so 
that it's possible to build a more complete 
picture of a resource to feed into decision 
making across the value chain.

The platform of instruments at CSIRO has 

enabled researchers to collect data at 
multiple scales. 

At one end of the scale researchers are 
collecting data from drill core in the 
Geoscience Drill Core Laboratory, a facility 
that brings together multiple drill core 
scanning technologies developed by 
the METS sector to create a test bed for 
analytical workflow development. 

This provides down-hole geochemical and 
mineralogical data spanning meters and 
even kilometres of core. 

At the other end of scale, the Advanced 
Characterisation facilities in Perth and 
Melbourne are equipped with sensitive 
instrumentation that can measure variation 
in the chemistry of a single mineral, at 
micron scale. 

For example, in a project seeking to 
understand the chemical evolution of 
magma chambers that form the world’s 
largest nickel deposits, CSIRO researchers 
integrated trace elements, obtained by 
laser-ablation, with chromium patterns 
in pyroxene minerals revealed by X-ray 
mapping. 

This approach now forms the basis of 
an applied research project to efficiently 
explore for more of this valuable battery 
metal.

“Our mineral resources researchers are 
developing the workflows that connect and 
couple these different scales of analysis,” Dr 
Fisher said.

A Data Driven Approach to  
Mineral Discovery
An objective, data-driven approach enables 
the team to hone down from bigger picture 
analysis to targeted micron-level inquiry.

"We take a data driven approach and my 
colleagues in our mineral discovery program 
have developed a whole series of workflows 
to guide how we progress through the scales 
of analysis," Dr Fisher said.

This means starting with the ‘big picture’, 
the down-hole or bulk analysis data sets, 
and using data analysis tools to develop an 
objective log of the drill core.

"This gives an understanding of the degree 
of chemical and mineralogical variation and 
the scale over which it is varying,” Dr Fisher 
said. 

“This allows our researchers to recognise 
mineralised horizons, the underlying 
stratigraphy and overprinting alteration 
zones.  

“This framework can guide them to take 
samples for further analysis that are 
representative of each of those features.”

Collection of objective data also supports 
application of machine learning methods 
to integrate the microscale data back into 
larger models. 

“Using Machine Learning tools, micro-scale 
data can be used to enable the prediction 
of chemical data or other ore characteristics 
that cannot be directly measured during 
drill core analysis from those downhole 
datasets, allowing for earlier and more 
informed decision making,” Dr Fisher said.

By using the broad platform of analytical 
instrumentation at their disposal, the team 
of researchers can design and customise 
workflows specific to the research question 
posed. 

CSIRO Research Group Leader Dr 
Mark Pearce is an expert user of the 
characterisation facilities who routinely 
integrates this analytical data into his 
research projects for industry.

“We have a lot of expertise to know which 
methods work well for which problems,“ Dr 
Pearce said. 

“If we get a new problem, we can throw the 
kitchen sink at it and evaluate the value of 
each type of analysis. It’s about the value of 
collecting more information on the same 
rocks or collecting the same information on 
more rocks.” 

Developing New Methods for Mineral 
Exploration and Processing
The Mineral Resources Characterisation 
program continue to develop new tools  
and methods. 

Dr Fisher explains that what is possible in 
the laboratory is always changing. 

The technology is evolving rapidly, and tools 
that used to be relatively niche are becoming 
part of the mainstream offering. 

“One example of this is the application of soft 
x-ray analysis on a microprobe to enable in-
situ measurement of lithium and other light 
elements in our Melbourne laboratories,” Dr 
Fisher said.

“We have also developed our unique Maia 
Mapper technology - a laboratory micro-XRF 
mapping system for elemental imaging of 
drill core sections that bridges the gaps in 
scale and resolution between drill core and 
microanalysis.

“This ongoing approach to development 
ensures that industry engaging with our 
mineral resources researchers have access 
to a platform of advanced characterisation 
and analytical facilities that can deliver 
new insights for the resources industry to 
make quicker, better and more profitable 
decisions."

CSIRO is Australia’s R&D partner in business
CSIRO’s multidisciplinary expertise and 
advanced characterisation instrumentation 
is unrivalled in Australia. 

CSIRO partners with industry to develop 
unique science and technology solutions for 
the benefits of individual clients and deploys 
a strategic research program to address 
the biggest challenges facing the resources 
sector. AMR

Advanced 
Characterisation

Characterisation using Maia Mapper produces an 
RGB composite map showing nickel (red), arsenic 
(green), and iron (blue).

Characterisation using Maia Mapper produces 
an RGB composite map showing gold (red), iron 
(green) and strontium (blue).

CSIRO’s drill core laboratory offers a range of 
automated technologies to analyse and record 
drill core mineralogy.

CSIRO’s expertise and range of state-of-the-art 
analysis and characterisation equipment can be 
applied across the minerals value chain from 
exploration to processing.

SOURCE

CSIRO
W www.csiro.au/mineralresources
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Delivering innovation to 
the global resource sector

CSIRO is Australia’s national science agency with 
a strong record of breakthrough innovation to 
create a more productive, sustainable and globally 
competitive mineral resources industry.

Developing new technologies  
to probe below the surface  
and deliver efficient 
mining and ore 
recovery solutions

Our Maia Mapper is 
helping unlock new 

mineral discovery, 
enhancing our ore‑body 

knowledge to better 
understand mineral 

systems under cover

csiro.au/mineralresources Australia’s National Science Agency

B&M | 21-00178

http://csiro.au/mineralresources


The skyrocketing gold price last year 
caused a flurry of exploration activity, 
leading to the discovery of new gold 

deposits around the world. 

But the making or breaking of a gold mining 
venture does not just hinge on the presence 
or the quantity of the precious metal in the 
deposit. 

It comes down to the quality of gold analysis 
techniques to determine recoverable gold, 
which ultimately indicates how profitable a 
project is likely to be. 
   
Mineral Process Control (MPC) is a WA-
based company formed in 1995 to develop 
and market LeachWELL gold technology. 

Having managed his own small gold mines, 
MPC managing director Rob Mason is 
acutely aware of the need for accuracy and 
precision when sampling ore and waste. 

The fire assay technique is centuries old 
but is still the most common gold analysis 
procedure to determine the amount of gold 
in a sample. 

While most processing plants worldwide use 
cyanidation to extract the precious metal, 
fire assay involves a different digestion 
technique employing fluxes, furnaces, and 
lead. 

‘’Critically, fire assay tells you the total 
amount of gold, whether it is recoverable or 
not,’’ Rob said. 

‘’Cyanide assay will tell you the recoverable 
gold. 

‘’There’s been a lot of gold mines that have 
experienced financial difficulty because 
they’ve employed fire assay to do their 
grade control or resource estimation.

‘’This is because they thought they had an 
ore body containing so many thousand 
ounces of gold when in actual fact, when 
they put it through the process plant, 
they're only able to recover maybe half of 
what’s there because the mineralogy is not 
conducive to cyanide extraction.’’

LeachWELL
Mineral Process Control initially marketed 
LeachWELL 60X, developed by David Menne, 
and Rob has become increasingly passionate 
about the usefulness of larger assays.

The leach reagent can reduce the leaching 
time of traditional 24-hour bottle rolls down 
to around one hour. 

‘’This gold assay technology has been 
adopted by numerous mines, both in 
Australia and overseas, because of its 
simplicity, accuracy, and cost effectiveness,’’ 
Rob said. 

‘’It has proven especially useful where there 
are coarse gold particles or preg-robbing 

ore types. 

‘’The LeachWELL cyanide assays are more 
predictive of expected recoveries from 
Carbon-in-Pulp gold recovery plants, so 
provide a better estimate of the economics 
than other assay techniques.’’

Research and development of technologies 
for the gold processing industry have 
remained the focus of MPC.  

By 1997, the company had developed 
a reagent to treat gravity concentrates; 
LeachWELL GC. 

This has improved recovery of gold in many 
mines using gravity circuits such as Union 
Reefs, Kundana and Penjom Mines.

By August 1998, MPC had developed 
the AssayTabs™, which contains all the 
ingredients needed for a LeachWELL assay, 
improving the safety and convenience of the 
technique. 

Rob said most laboratories now choose to 
do LeachWELL Assays using AssayTabs™.

John Cooper joined the company as General 
Manager in early 1999. 

John draws on twenty years of experience in 
commercial assaying laboratories in WA and 
Africa and has helped develop:

• The PAL 1000 gold assay system which 
pulverises and leaches 52 samples in 
one hour, eliminating the need for full 
sample preparation. 

• A low speed 52 sample centrifuge, 
which is relatively inexpensive and 
yet efficiently settles even very clayey 
samples in minutes. This machine uses 
disposable cups for efficiency. 

• A three-tier bottle roll machine with a 
capacity of more than 200 x 4.5 litre 
jars.

MPC’s PAL Machine
MPC shipped the first PAL 1000 to the Big 

Bell mine near Cue in WA in early 2000. 

It has been popular in the mining industry 
worldwide, with the 63rd machine shipped 
to Cambodia in March.

Machines number 64 and 65 will shortly be 
shipped to West Africa with another four in 
various stages of production.

John said the PAL 1000 mirrors what 
happens with gold analysis in a processing 
plant.

‘’If the PAL 1000 suggests you have got one 
or two grams per tonne of gold, then that's 
what the normal run-of-the mill extraction 
plant will be able to recover,’’ he said. 

‘’If they use fire assay then they will still 
need to do some metallurgical test work 
employing cyanide to see how much their 
plant will recover, which involves duplication.

‘’With fire assay, they have to employ a 
metallurgical test worker so they know 
how much gold they can recover but they 
can only do that with a limited number of 
samples, which means they are not totally 
representative of the whole ore body, and 
that’s where they run into trouble.

‘’Cyanide assay methods provide the full 
picture but while they have always been 
available, the critical difference with 
LeachWELL is its rapid turnaround gold 
assays, instead of a 24-hour turnaround.’’

While other techniques such as bottle rolls 
can also use accelerated leach, the PAL 
1000—using  Assay Tabs™—simultaneously 
leaches and pulverises the material to 
liberate the gold. 

‘’So, it is an all-in-one and that’s why it is so 
much quicker,’’ John said. 

Short pulverising and leach times of one 
hour mean assays may be reported within 
two hours.

The PAL1000 contains 52 sample pots, each 
capable of processing up to 1kg ore samples.

Once leaching is complete, the leach solution 
is collected and analysed for gold by Atomic 
Absorption Spectroscopy (AAS).

Silver and copper analysis can also be 
performed.

Operating parameters such as grinding 
media charge, reagent dose rate, sample 
size, run time and speed can all be varied 
onsite to suit sample requirements.

MPC has also developed laboratory 
equipment to facilitate and streamline the 
use of LeachWELL Assays including:

• A tumbling machine capable of 
processing 60 assays per hour. This 
compact model only uses a square 
metre of floor space.  

• A water dispenser which measures the 
exact amount of water to add to an 
assay by a simple timing mechanism.

The recent downturn in the Gold Industry 
has prompted MPC to concentrate on 
developing more efficient and labour-saving 
technologies.

Several years ago, MPC also diversified into 
wastewater treatment and soil remediation.
A reagent known commercially as DTOX 
precipitates hazardous metals such as 
chromium, copper, mercury, nickel, arsenic, 
selenium and neutralises cyanide.Mineral 
Process Control has agents in Australia, 
Africa, and North America. 

In addition to local sales, MPC exports 
to Africa, South East Asia, Europe, New 
Zealand, North and South America.

MPC is based at 30 Furniss Rd in Landsdale 
where it has an engineering workshop for 
equipment fabrication, an office and a unit 
for equipment storage and the formulation 
of DTOX. AMR

The PAL 1000 is an ideal tool for rapid turnaround 
gold assays, delivering a large number of assay 
results at low cost. 

The machine is fully enclosed for safety and noise 
reduction with safety interlocks.

High quality 
Proven technology
Onsite gold assays
Rapid turnaround
Large sample size
Single operator
Low CAPEX/OPEX

PAL 1000 Gold Assay System

This PAL’s Pure Gold

SOURCE

Mineral Process Control
P +61 8 9303 2334
E info@mpcwa.com
W www.mpcwa.com

Fast, high-quality, low-cost gold analysis.
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Gekko’s Assay Laboratory
Based in Ballarat, Australia, Gekko’s Assay Laboratory is a world-class facility certified 
by NATA to ISO-17025.
Gekko’s Assay Lab operates to the highest occupational health and safety standards, and quality control. Standard operating 
procedures are in place for all in-house systems and processes.

Delivering prompt, highly accurate analytical 
results for improved decision making  

on mining investments  
and processing

Contact gekkos@gekkos.com or visit website gekkos.com for more information.

Laboratory Capabilities

Sample Crushing & Milling equipment

Coarse Nuggety Gold Testing

Geochemical & Metallurgical Testing

Environmental Testing

http://gekkos.com


Non-destructive testing (NDT) has 
come a long way and like everything 
in the mining and resources sector, 

it has undergone a continual process of 
improvement driven by innovation. 

NDT Inspection companies and those in 
the manufacturing and mining industry 
performing NDT require products and 
services of the highest quality. SmartChem 
Industries, a proudly Australian-owned 
company manufacturing and distributing 
NDT products, supplies NDT consumables 
and equipment to all sectors of the NDT 
market.

SmartChem directors David and Stuart 
Smart are second generation in the industry 
with a collective experience of more than 50 
years in the NDT field.

They have developed the Smartcheck range 
of NDT products which are designed for 
Australian market conditions and to meet 
Australian and International standards.

SmartChem's range of NDT products are 
manufactured in Australia and tested at 
the company's facility in Western Sydney. 
They are proud to support Australian 
manufacturing through local purchase of 
raw materials (where available) and services 
including local aerosol filling.

Developing quality products in accordance 
with customer needs, is at the core of 
their business and manufacturing model. 
Whether a large or small customer 
SmartChem aims to be agile to meet that 
customer’s requirements.

Smartcheck NDT consumables are used for 
the surface methods of Magnetic Particle 
Testing (MT or MPI) and Dye Penetrant 
Testing (PT or DPI).

Magnetic Particle Testing
As the name suggests, magnetic particle 
testing works on the premise that if there 
is a discontinuity in a component made 
from ferrous material, the discontinuity will 
form a north and a south pole when the 
component is magnetised. The north and 
south pole attract the suspended magnetic 
particles in the test media. 

With this method of testing, while it is 
important for the component being 
analysed to be clean and free of paint, it 
is somewhat forgiving. This is one of the 
reasons that MPI is the NDT workhorse of 
the mining and manufacturing industries.

Magnetic particle testing whilst seemingly 
straight forward, still requires training to 
provide an understanding of magnetism 
and its intricacies including the flow of the 
induced magnetic field, residual magnetism 
and the interpretation of the indications.

The Australian Institute for Non-Destructive 
Testing (AINDT) is the industry body for 
NDT whose charter includes certification 
of practitioners and trainers. SmartChem 
is represented on the NSW Branch and 
Federal Council of AINDT by its managing 
director Stuart Smart.

Magnetisation
There are several ways to magnetise 
components. The most common and 
portable method of magnetisation uses an 
AC hand-held magnetic yoke.

Benches and coils are also used to 
undertake circumferential and longitudinal 
magnetisation. This enables inspection of 
components with complex shapes.

In basic terms the difference between 
AC and DC magnets is the oscillation of 
the magnetic poles in AC which imparts 
mobility to the particles, compared to static 
poles in DC. Further, AC magnetisation is 
concentrated at the surface and is less likely 
to be diluted in large objects. 

When the process is complete the AC 
power will also generally leave less residual 
magnetism.

Consumables
The products mainly used are a black 
magnetic ink and white contrast paint. The 
black magnetic particles are blended with a 
high flashpoint solvent carrier which forms 
the magnetic ink and are offset against a 
white contrast paint. 

This contrast between black and white 
make defects more readily identifiable. 
It is important that the ratios are correct 
within the limits of the standards and more 
importantly within the tighter manufacturing 
limits SmartChem has for consistency of 
contrast. For bulk product (non-aerosol) 
it is a requirement to measure the settled 
volume. 

Aerosols such as Smartcheck MPI Black give 
consistency of settled volume and of spray 
pattern when applying the product and 
do not require ongoing measurement of 
settled volume.
The contrast paint Smartcheck MPI White 

provides a consistent even spray pattern 
and the drying rate such that it dries quickly 
on the component providing a smooth even 
film without being powdery.

In preparing the component, whether it be a 
bucket or tray – or down to a small spindle 
or bolt – it needs to be cleaned and any paint 
removed from the inspection area.

White contrast paint will then be applied to 
areas to be tested. Why white? It is not about 
cosmetics, but it provides a clear contrast 
against the black magnetic particles.

At this stage, the can of magnetic particles 
needs to be well shaken to ensure the 
particles are well distributed.

The shaken can needs to be sprayed onto 
the component, only while the magnet is 
being energised. 

To continue spraying after the magnet is 
de-energised creates a potential for the 
particles to be washed away from the 
defect and the detection process will be less 
effective. 

The results from the magnetic particle 
testing are almost immediate.

If a defect or a crack is present, the particles 
will be drawn to this area due to the break 
in the magnetic field, whereas if there is no 
defect the particles will not align.

As previously mentioned, the standards the 
Smartcheck MPI Black is produced to has 
a broad range of ratio variation, however 
SmartChem developed tighter internal 
controls within their quality control systems.

Through extensive industry research and 
customer feedback SmartChem developed 
the optimum combination of settled volume 
and spray pattern for the magnetic particle 
aerosols.

To ensure product consistency every batch is 
tested in their laboratory and every aerosol, 
drum and raw material is batch traceable.
 
Inspections should be carried out in daylight 
or in a suitably lit area.

Fluorescent Magnetic Particle Inspection
When using fluorescent magnetic particle 
the procedure is similar to above, except 
the white contrast paint is not used and 
inspection is carried out in darkroom 
conditions under UV light which causes the 

magnetic particles to fluoresce.

Dye Penetrant Testing
Dye penetrant testing is one of the most 
economical forms  of NDT and requires no 
specialised equipment. 

Whilst the process itself is quite simple 
there is technique to get the process right. 
It is critical that the correct preparation and 
procedure is followed to ensure the efficacy 
of the test. 

As with all other NDT methods’ information 
on training is available from  AINDT and 
process guidance can be sought from 
specialist inspection companies.

When it comes to dye penetrant testing it 
has come a long way from a process that 
was developed from oiling  and whiting in 
the railways in the late 1800s and refined 
by Rolls Royce in the 1940s. International 
standards and the training and certification 
of inspection companies and NDT 
professional is now commonplace.

In basic terms, a dye penetrant like 
Smartcheck Dye Pen Red is a complex blend 
of light oil, wetting agents and emulsifiers. 
The product, when applied, penetrates into 
defects by capillary action. 

It is essential that the component or surface 
being tested is thoroughly cleaned, to 
remove any contaminants that may mask 
a defect, including paint, grease, corrosion, 
oils etc. 

The level of cleanliness needed is such that 
any surface emanating defects do not have 
any contaminants which may prevent the 
penetrant from entering a defect.

The method of cleaning these components 
can be achieved by blasting, immersion, 
pressure cleaning, or degreasing.

Of these cleaning processes, however, 
blasting is not always recommended 
because if the component being tested is 
made from a softer material, then there is 
the risk of peening over the defect – and if 
the penetrant cannot penetrate the defect it 
cannot be identified.

When the component is clean and dry the 
penetrant should be applied to the area of 
inspection.

The penetrant then needs to be left in 
contact with the surface for a minimum of 

Smart Ways of Testing

Spindle from a CAT 793 final drive, showing the 
obvious cracks emanating from a lubrication port.
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10 minutes for the penetrant to be drawn 
into a defect through capillary action.

Once the minimum dwell time has passed, 
the excess penetrant is carefully removed 
using either a low pressure water spray or 
a cloth moistened with Smartcheck Dye Pen 
Remover. This is an extremely important 
step in the process to ensure the penetrant 
is correctly removed so defects are not 
masked.

The remover dries within a matter of 
seconds, however if water is used to remove 
the excess penetrant, the surface needs to 
be completely dried prior to the developer 
application.

Once dry, Smartcheck Dye Pen Developer 
is sprayed onto the area of the component 
being tested. It is important that the can is 
shaken well before use as the developer is 
a suspension of powders in solvent carrier.

Once the solvent has evaporated, a fine layer 
of the developer powder remains, which is 
designed to leach out any penetrant that is 
in the defect and provides a colour contrast.  

After the developer application the 
component should be inspected as per 
process instructions which generally includes 
a minimum 10 minutes development time.

The component is then inspected and if the 
operator is not satisfied, the developer can 
be removed and re-applied.

Along with the technique to perform the 
processes, the expertise of the inspector is 
in the evaluation of indications to identify 
potential defects. Likewise, if a fine or 
shallow defect isn’t easily identified, the 
developer can be re-applied or the process 
repeated.

The dye penetrant testing is suited to any 
non-porous material – including steel, 
stainless steel, aluminium, titanium and 
ceramics. 

Keeping things simple
It is the philosophy of David and Stuart Smart 
to service their customer’s expectations and 
provide cost effective quality products.

This fits well with their commitment to 
robust product testing, listening to their 
customers' feedback and responding to the 
needs which present across the industries in 
which they operate.

The surface methods of MPI and DPI are 
SmartChem’s speciality. MPI and DPI are 
among the most cost effective methods of 
NDT and have many advantages including:

• Economy

• Portability
• Low setup cost
• Access to training

SmartChem manufactures chemicals for 
non-destructive testing and ensures it 
meets the needs of the people who use 
those chemicals, whether it is for fatigue 
and/or condition monitoring of mining 
equipment or critical components from the 
manufacturing and overhaul industries.

Experience and Expertise Matters
SmartChem has distributors throughout 
the country, including All Pro Chemicals in 
the Hunter valley & Rockhampton, Allweld 
in the Hunter Valley, WASPs in Mackay 
& Rockhampton & Heatleys Safety and 
Industrial in Western Australia, meaning 
products are available via well-established 
procurement channels. 

And while David and Stuart can demonstrate 
the chemicals in use, they are quick to point 
out that they are not in the business of 
doing the inspections .

The straight-forward application of the 
SmartChem testing products means that 
initial testing and relevant repairs could 
be undertaken in house before a service 
company is needed to perform the third-
party certification. 

This can speed up rework time and save 
costs on thirs party testing, both giving an 
overall cost benefit by doing initial in-house 
screening.

With in-house screening there is still a level 
of training and competency required prior 
to certifying by a qualified technician from 
an inspection company.

With that collective 58 years of experience, 
Stuart and David Smart have learned the 
most effective way of meeting customer 
needs is by listening to them. It is that 
commitment which has cemented their 
place as leaders in the supply of Non-
Destructive Testing consumables.

To see the full range of Smartcheck 
products and associated MPI and DPI 
equipment please refer to the website  
www.smartchem.com.au

If you require any further information please 
do not hesitate to contact SmartChem 
for any NDT consumable and equipment 
needs. AMR
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SmartChem
P 02 4776 2320
E info@smartchem.com.au  
W www.smartchem.com.au      

SmartCheck Magnetic 
Particle products meet the 
requirements of Australian and 
International specifications. 

SmartChem also supplies the Matcon MAT 230 yoke, a light weight 240V AC magnetic yoke for Magnetic 
Particle Inspection, using both wet and dry methods. It is used to detect surface defects and cracks in 
ferromagnetic components and structures with its AC magnetic field.

Smartcheck Dye Penetrant Process
Step 1 Step 2 Step 3 Step 4

 

 

 

Smartcheck Dye Penetrant Process 

 

  Step 1  Step 2        Step 3   Step 4 

                               
 

Step 1: The component to be inspected should be first thoroughly cleaned to remove paint, grease, rust, 
scale or other contaminants, and then finally cleaned with SMARTCHECK DYE PEN REMOVER 

 

Step 2: SMARTCHECK DYE PEN RED should be applied to the clean, dry area of inspection on the 
component by spraying, brushing, flowing or dipping. The penetrant should be allowed to dwell for a 
minimum of 10 minutes. If the dwell time exceeds 2 hours the penetrant should be reapplied. 

 

Step 3: After sufficient dwell time the excess penetrant should be removed. For the water washable 
method low pressure water should be used. For the solvent removable method blot with a cloth to remove 
excess penetrant, then carefully wipe with a cloth that has been moistened with SMARTCHECK DYE PEN 
REMOVER and allow to dry. 

N.B. DO NOT SPRAY THE REMOVER DIRECTLY ONTO THE COMPONENT 

 

Step 4: The component should be completely dried, then the SMARTCHECK DYE PEN DEVELOPER should be 
shaken thoroughly before applying by spraying light even coats over the entire area of inspection on the 
component. Inspect the area immediately and after 10 minutes. Indications will appear as red lines or a 
series of spots 

JUN2021 AMR 83
TECHNICAL TALK

Testing Services



In 1996 Stuart MacGregor designed what 
was to become central to an evolving 
and innovative series of anchored 

instrumentation.

A sixth-generation gold miner – and 
hoping his 19-year-old son is on his way 
to becoming the seventh generation – 
Stuart, the managing director and principal 
geotechnical engineer of SCT Operations,  
designed the first Rock-IT instrumentation 
with the effective and accurate measurement 
of ground movement in mind.

"In a former role, I spent a lot of time 
underground, and my job was to measure 
the ground moving, so this is where a lot of 
these ideas crystalised," he said.

"When I joined SCT (Strata Control 
Technology) the coal industry didn't have 
the experience in monitoring ground 
movement.

"These instruments are all designed in 

Australia, but we had to outsource the 
manufacturing to stay competitive."

Initially manufactured in the UK, 
manufacturing of the instruments was later 
moved to an entirely SCT-owned facility in 
China.

"I am a bit of a control freak, so having the 
fully-owned facility in China was the only real 
way to ensure quality control,” Stuart said. 
"Quality is a really important aspect because 
these are safety monitoring devices and to 
ensure that quality as well as the integrity 
of supply continuation, we had to take that 
level of control."

Stuart said the instruments were all 
designed and manufactured to meet the 
harsh environment into which they would 
be deployed – with the anchors and rockets 
all made from 3-16 stainless steel.

Further, with every shipment which arrived 
back in Australia, there was a stringent 

testing regime which saw every box opened 
and every instrument checked and tested – 
all at a purpose-built warehouse based in 
Wollongong in NSW.

Routine Instrumentation
The measurement of ground movement in 
the underground mining context is as vital 
as it is complex.

The SCT two and four anchor Rock-IT 
instruments are part of a routine suite which 
measures the movement of rock mass in an 
underground mining tunnel.

In installing these instruments, a hole 
can be bored into the tunnel, on any wall, 
including into the floor. This is enabled by 
the instruments' configuration.

"Within them is a spring mechanism so 
you're not just relying on gravity," Stuart 
said.

"This means they can measure movement 

at any part of a tunnel."

The Rock-IT works by embedding two 
or four anchors, sequentially placed at 
different linear depths along the length of a 
borehole. These anchors are attached to a 
T-piece of the instrument's collar, and each 
will activate different indicators.

"We have a spring anchor at the borehole, 
and you can see there is a collar piece that 
looks like a rocket, which anchors the collar 
piece and movement indicator at the edge 
of the tunnel – whether it is the wall, or the 
roof or floor,” Stuart said.

"Those springs, which are attached by 
stainless steel wires, then spring to anchors 
at various required depths and they are 
attached to movement indicators.

"Then, when the ground moves and when 
there is displacement, the springs move, 
and that displacement is captured by the 
movement indicators at the collar."

The different depths of the anchors enable 
the gauging of the integrity of the tunnel 
and also enables the assessment of the rock 
mechanics and support elements needed.

"This enables an operator to monitor the 
instrument and determine, 'At what point is 
my shorter support elements not working',” 
Stuart said.

"So, in other words, my tunnel is unstable, 
and when and where do I need to use 
deeper or longer support elements."

This, Stuart said, is usually observed and 
acted upon in accordance with the TARP – 
Trigger Action Response Plan.

He gives an example: typically, with routine 
monitoring, there are predetermined sets 
of guidelines: so if is movement within 
the tunnel roof is less than 1mm, then the 
supports are working; but if it is more than 
10mm of movement, then there is a need to 
put more support elements in.

"There is what we call a Hierarchy of 
Responses related to the different 
displacement," he said.

The instruments enable stages within that 
hierarchy to be tangibly and visibly ranked 
– and, as needed, activated.

Solid as a Rock SCT's expertise on display inspecting the core.
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DIY Data in Situ
One of the more broadly appreciated 
aspects of the Rock-IT instruments was 
the ability for the workforce to utilise and 
understand the data. There is no need for a 
specialist to come and measure or analyse 
the data.

"The workforce loves it," Stuart said.

"They themselves can come along and see 
there is something wrong or different with 
the ground.

"They can see it was a certain reading 
yesterday and it is much higher today."

This makes the instrumentation usable 
by those who are most invested in the 
monitoring of factors such as this which 
have a direct impact on their safety; and 
according to the Hierarchy of Responses, 
if there is a difference, they can then get a 
statutory official or similar to intervene.

Stuart said there were varied levels 
of instrumentation which monitored 
conditions such as ground movement. 

These were categorised into On-Shift 
instrumentation, which was a key 
requirement for those in situ and working 
in the conditions, Statutory Official, and 
Engineer. Each tier in the hierarchy ensured 

a structured approach which was clearly 
outlined in mine ground management plans.

Dials, Scales and Product Diversity
The variations in the range of 
instrumentation are aimed at meeting the 
diverse needs of the market.

Stuart said the clock faces held dual benefit, 
in that it was easier to read and also had 
a multiplier, which proved effective and 
useful, especially when the instrument was 
located on a high roof, or elsewhere which 
would be otherwise difficult to read.

He said the Clock-IT dials also had a 
mechanical advantage in that it was 
geared, and they had a lower displacement 
measurement range.

"Some will have maybe 10-20mm, but others 
will have a much broader displacement 
range," he said.

"It's horses for courses and you can tailor 
a specific measurement device for any 
different application and can use multiple 
different ones in close proximity if required.
"We have some mines which have a 
thousand or so of these operating."

While the number might be vast, the location 
was an exact science, with nothing ad hoc 
about the placement of each instrument.

Located at predefined points, the 
instruments used would either be a Rock-
IT or a Clock-IT and while there were some 
minor permeations, either the two or four 
anchor instruments would be applied and 
placed according to the specific instrument's 
use and best placement.

Stuart said typically, these would be installed 
at a new development cycle, although they 
could also be installed somewhere which 
might be returned to in order to extract a 
stope, or, in a coal mine, to extract more ore.

Digital Transformation
Up until recently, SCT has focused on 
analogue instrumentation, but like 
organisations the world over, there 
was a strong focus on digitalisation and 
transformation.

Stuart said a strong presence in coal had 
led to SCT accessing the Australian Coal 
Association Research Program (ACARP) 
Industry-funded grant program to progress 
the development of their digital technology 
in the space of rock mechanics and strata 
control. 

Upon the successful submission of a 
proposal to the fund, Stuart and his team 
were able to action a research program on 
digital instrumentation which manifested as 
a four-year project to develop wireless and 

Wi-fi compatible digital instruments.

"Some of this was to take the analogue 
instruments and make them digital, and 
then we also worked to develop new gear."

It is here that what Stuart names the 
SmartShear, was born.

"We have been working with the NZ – 
specifically in the Pike River Mine Disaster 
area - in the development of a real-time 
monitoring instrumentation which can be 
installed in tunnels with the data collected 
and stored in a cloud-based system,” he 
said.

At the moment, the system is hard wired – 
limitations of which are self-evident.

Analogue is, without doubt, cheap and 
cheerful, Stuart said, but the development 
of wireless and Wi-fi systems is the present 
goal.

The Holy Grail
The Holy Grail in this field, Stuart said, is the 
instrument you can stick into the ground 
and it talks to the world.

This is what the market wants, and for 
SCT, this will be a reality within the next 12 
months, or so.

Roof installations in an underground coal mine.

SCT field engineers heading out to install ANZI 
strain cells for Snowy 2.0.

Modelling and characterisation assists clients in 
planning and operations.
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"By the middle of next year, we hope to have 
a digital range under the banner of 'Smart',” 
Stuart said.

"Data will be collected, and then information 
stored in a cloud-based repository. That will 
enable the building of trends and will see 
the potential for much larger data sets than 
are possible now."

One of the biggest challenges is the 
collection and analysis of data in real time. 
With the SmartShear, new measures are 
being developed to constantly measure the 
displacement, as well as the shear, in the 
rock mass.

The real time monitoring can identify if 
there is a discontinuity or a fault plane that 
might not actually displace a lot but could 
shear and break.

Akin to an MRI or X-ray, the SmartShear 
measures an absolute inclination, off which 
the relative displacement can be assessed.  
If there are a number of plots this would 
create a path of the profile of the rock mass. 

Any displacement measured can then be 
determined to be within a "comfortable" 
range of movement or instability or 
otherwise.

It is here the data can be most effectively 
used to make informed decisions around 
the information captured by the Rock-ITs 
and Clock-ITs.

Of course, as with any cloud-based data 
system, the security of the network is of 
paramount importance.

"There is the security – and of course we don't 
want any malicious attacks on the network - 
but we also don't want to interfere with the 
production network driving autonomous 
and remote equipment," Stuart said.

Stress Tests
The development of the SCT instruments 
has also enabled accurate and accessible 
stress measurement.

"Here, we come along to the site and drill 
a borehole to measure the stress material 
properties, the deformability of it, and the 

load impacting on it," Stuart said.

Even before mining commences, there is a 
level of stress evident in the ground.

When mining occurs, this stress field 
is modified and through this use of 
instrumentation, we can measure what 
those modifications are.

"Too much stress, means the rock face will 
fail, with potentially catastrophic outcomes,” 
Stuart said.

Stuart said it was not only the local area of 
the tunnel, which needed to be measured 
and monitored, but other areas were critical 
also.

In stress testing, the process involves a hole 
being drilled into the area being measured, 
with a cell then placed at a prescribed 
depth. Once in place, the strain on the cell 
is gauged.

Then, using a technique called over-coring, 
bigger hole is drilled around the outside and 
this entire piece of rock, which still encases 
the stress measuring cell, is removed from 
the rock face.

This then relieves the stress on that piece of 
rock.

The stress of the rock face is then measured, 
using an equation involving the reading that 
the cell gave when the piece of rock was in 
the ground, compared to what the negative 
stress reading is on that same cell, when it 
is removed from the ground and the stress 
has been relieved.

"The technology has been around for quite 
a while, but we have developed our own 
cell and we now have a technology that 
enables us to do quite deep and difficult 
environments,” Stuart said.

"This enables us to test at up to 1000m in 
depth and it is three-dimensional testing."

Stuart said this was a significant point of 
difference when compared to other similar 
technologies which provided data only on a 
two-dimensional basis.

He said the stress management field 
services had been deployed in works on the 
massive Snowy River 2.0 project, as well as 
in projects throughout Ecuador, Canada and 
throughout Australia.

"This has very significant capabilities and it 
is world leading technology," Stuart said.

"There are quite a few more overseas 
deployments we would like to get to post 
COVID, as well."

While Stuart concedes, 'not everyone loves 
looking at rocks', the SCT approach had 
always been about measuring and better 
understanding the behaviours of a rock 
mass to develop solutions.

Experienced Point of Difference
In developing those solutions, SCT's 
geotechnical and engineering experience 
are what sets the organisation apart from 
others in the field.

From the learnings of first-hand experience 
and listening to the specific requirements, 
challenges and problems faced by clients, 
they have been able to develop means of 
being able to model the ground – and put 
into the model the information of stress and 
characteristics.

All the facets of the business work together 
– from the investigation program to the 
design of a package of work and then the 
development of instrumentation.

The instruments are developed to the 
highest standards, with the most stringent 
manufacturing controls via a diversely 
skilled team of civil engineers, petroleum 
engineers, mechanical engineers, rock 
mechanics engineers, geologists, and 
technicians.

"Together, in SCT, we have a collective 
experience of more than 300 years. We 
have people with us who have been with 
the company since it started in 1989,” Stuart 
said.

"Some of what we do is as a response to a 
need, and we build an instrument to meet 
that need.

"But what we are also doing now, is building 
the next generation of our instrumentation." 
AMR
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SCT Operations Pty Ltd
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E contactus@sct.gs
W www.sct.gs

Working with a drill crew on 
an ANZI Strain Cell installation.

Installing instrumented bolts in an underground 
coal mine.

SCT has decades of experience working with drill 
crews to conduct well testing.
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Graphene may still be a new material, 
but it’s already taken the mining 
world by storm, thanks to innovative 

players like newGen Group.

newGen has recently delivered trial results 
showing graphene-enhanced wear liners 
have lifetimes that are six times longer than 
their standard counterparts. 

Wear liners are an essential component 
of steel fabricated mining equipment, 
providing a resilient and sacrificial layer to 
protect the steel from abrasion wear during 
ore handling operations. 

This protective layer invariably deteriorates 
over time and with repeated use, leading 
them to be replaced periodically. 

As in any maintenance work on a mine site, 

finding ways to increase the time between 
replacements maximises throughput at the 
mine, reduces downtime and saves money. 

It was this desire to find an effective way 
of reducing the need for replacement 
liners that inspired the team at newGen to 
seek out graphene as a solution, leading 
to the development and manufacture of 
ArmourGRAPH® liner materials. 

To prove the results in the field, graphene-
enhanced reclaimer bucket wear liners 
were prepared using a low addition rate of 
First Graphene Ltd.’s PureGRAPH® in hot 
cast polyurethane, then installed at a major 
iron ore producer’s load-out facility in WA’s 
Pilbara region in mid-2019.

Standard bucket wear liners were installed 
alongside the ArmourGRAPH® liners 

throughout the 62-week trial, before being 
returned to newGen early this year for 
assessment.

The  ArmourGRAPH® liners outperformed 
standard liners in all key assessment areas, 
which took into account that the primary 
mechanism of failure is abrasion loss. 

Abrasion analysis was performed on the 
rear sliding face of the bucket liner as this 
surface is well fitted to the steel bucket and 
provides the most representative analysis of 
liner wear life. 

The average abrasion loss for an 
ArmourGRAPH®  liner was 1.16mm, which 
was about six times better than the standard 
liners at 7.17 average loss. 

ArmourGRAPH®  only recorded a 2.2mm 
maximum abrasion loss compared to the 
standard liners 8.9mm loss.

When comparing the average wear rate on 
the rear sliding face in terms of millimetres 
per week, the ArmourGRAPH®  also 
performed more than six times better than 
the standard liners.

While standard liners were found to have 
an average wear rate of 0.12mm per week, 
ArmourGRAPH®  recorded a tiny 0.019mm. 

ArmourGRAPH®’s  maximum wear rate was 
just 0.035 compared to the standard liners’ 
0.14mm. 

According to newGen managing director 
Ben Walker, the results of the trial exceeded 
even his high expectations.

“The results of this extended trial prove that 
our ArmourGRAPH® liners can deliver vast 
improvements for  operators,” he said. 

“We’re so confident about ArmourGRAPH® 

and excited about what it can do that we’re 
actually disrupting our own market with 
them, but it’s important for us because we 
want to continue being an innovative force 
within our industry.

“We know that reducing downtime is a 
major area of focus in mining and these 
results show that can be achieved by adding 
small amounts of PureGRAPH® to polymer 
formulations and extending the life of wear 
liners.

“It can be disillusioning at times when you 
see various people make claims about what 
their product can do without any evidence 
to support it, but I think these results speak 
for themselves.”

The results have been independently 
confirmed by the National Association of 
Testing Authorities Australia (NATA).

Ben said the team at newGen were now 
anticipating strong demand for a broad 
range of graphene-enhanced consumable 
products across the mining and mineral 
processing sectors, however, their wear 
liners had already been sought out by  the 
major iron ore players and by nickel miners.

Choosing Graphene
newGen is the first to apply graphene within 
its industry globally and although it is always 
a gamble to be a new technology’s first 
adopter, for Ben, the decision was easy. 

“Graphene is the thinnest, strongest, most 
transparent, conductive material that has 
been isolated by man,” he said.

“The atoms in graphene are very tightly 
bonded, so when you talk about atomic 
layers and compare it to steel at that same 
atomic measurement, graphene is 200 
times stronger than steel.

“That doesn’t mean that when we put 
graphene into something it’s going to make 
that 200 times stronger because we’re 
having to do it at low concentrations, but the 
process is making our products significantly 
stronger and dramatically increasing the life 
of the product.” 

Graphene is exfoliated from graphite and 
is an allotrope of carbon consisting of a 
single layer of atoms in a two-dimensional 
honeycomb lattice.

Although first theorised in 1947, graphene 
was not properly isolated and characterised 
until 2004, when two researchers at the 
University of Manchester successfully 
pulled graphene layers from graphite with 
household adhesive tape in a process called 
micromechanical cleavage or more simply, 
the Scotch tape technique.

The researchers then transferred the 
graphene flakes into thin silicon dioxide 
layers on a silicon plate, which electrically 
isolated the graphene and weakly 
interacting with it, providing nearly charge-
neutral graphene layers.

This surprisingly simple preparation method 
sparked global interest in graphene, with 
research into the material expanding into 
various different subfields.

Despite being so new, graphene is now 
able to be produced with the quality 
controls, consistency, volume availability 

Introducing the 
New Generation

ArmourGRAPH® 
bucket liner
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and competitive price point necessary for 
commercialisation. 

As well as sparking a 21st century graphene 
gold rush, the process and work that went 
into it earned the two researchers the Nobel 
Prize in Physics in 2010.

Ben said the team at newGen began to think 
about using graphene in its products not 
long after. 

“We did go looking for graphene because 
we’re always looking for new innovative 
ways to integrate new technologies into our 
products and our industry,” he said. 

“We read up about it, went looking for it and 
as fortune would have it a company called 
First Graphene popped up here in WA.

“I camped out there every week when they 
were building the facility and was able to 
meet with the CEO.”

First Graphene and newGen signed a 
memorandum of understanding in 2018 
and went straight into development.

Based in the same suburb as newGen, 
First Graphene is now the world’s leading 
graphene  supplier with a fully integrated 
graphite  supply chain. 

First Graphene own its own graphite mining 
facilities in Sri Lanka, where graphite ore 
with a purity of more than 90% is extracted 
before being transported to the advanced 
manufacturing centre in WA. 

The ore is then converted to graphene 
using a proprietary single-step, high-yield 
electrochemical exfoliation process. 

This allows First Graphene to manufacture 
large volumes of extremely high purity 
graphene, under controlled conditions, 
which are constantly monitored and quality 
approved before being sent to newGen for 
inclusion in a range of products.

Ben said the strong partnership newGen 
shared with First Graphene had enabled 
them to develop and deliver cutting edge 
products that could drive efficiencies across 
mine sites and cut costs without cutting 
quality.

“We’re a good few years into the process 
now and we’ve done a lot of sampling, 
testing and field trials so we now have a 
heap of results and are rolling the product 
out,” Ben said.

“We’re extremely  proud to be the first in our 
industry globally to develop and apply this 
technology, right here in WA.

“It has the serious potential to reduce 
ongoing operational and maintenance 
costs, mitigate the risk of down time, and 
solve a lot of problems that just couldn’t be 
solved previously.”

newGen has now applied the technology 
to its range of polyurethanes, rubber 
compounds and high-performance epoxies, 
bringing its range of benefits including 
abrasion and tear resistance to pipe 
spooling,  screen media, pulley lagging, 
chute liners and bucket liners.

The product range also benefits from 
lowered co-efficient of friction and improved 
fire resistant characteristics. 

Additionally, graphene presents a barrier to 

hydrolysis and chemical conditions.

Ben said the team at newGen expect  to 
see ArmourGRAPH® materials and physical 
properties become the new standard for 
wear protection and pipe lining solutions. 

He said the team was also eager to 
collaborate with its customers to calculate a 
total cost of ownership (TCO) report.

“We’ll provide a graphene enhanced lining 
material formulated to optimise service 
life performance in the specific process 
conditions provided,” he said.

“Testing will be performed by a third party in 
simulated operating conditions to compare 
current specified lining materials with our 
ArmourGRAPH® lining material.

“These results will be factored into the total 
cost benefit analysis and final TCO report.”

Generally, ArmourGRAPH® wear liners 
demonstrate typical tensile strength 
improvements of about 50 per cent and 
abrasion resistance improvements of 
about 100 – 500 per cent for all wear liner 
applications; from bucket wheel reclaimer 
liners to mineral processing components 
and chute applications.

About newGen
Based in WA, newGen has been providing 
its mining, bulk handling and mineral 
processing clients with a comprehensive 
range of wear protection products and 
onsite services for more than a decade.

Over this time, its promise of old-fashioned 
integrity coupled with its dedication to 
driving new technologies with innovative 

products and quality workmanship has 
helped the company to build a solid 
reputation as a reliable and trusted supplier.

The team at newGen differentiate 
themselves from the pack through their 
ability to offer their clients an extensive 
range of integrated services for turn-key 
supply, which drive efficiencies and improve 
delivery times.

As evidenced by its application of 
graphene, newGen is at the forefront of 
the development of next generation wear 
protection and lining systems through its 
active research and development work with 
advanced materials. 

newGen are recognised leaders in the 
design, manufacture and installation of 
high-performance industrial lining solutions 
through its TKO Wear Protection Division, 
which includes ArmourGRAPH® liners.

The TKO range also includes alumina 
ceramics, silicon carbide, ceramic paste 
and epoxies, rubber lining, mining hoses, 
polyurethane, and UHMWPE lining.

In addition to its wear protection and 
lining solutions, newGen offers extensive 
knowledge and expertise in the design, 
manufacture, installation and service of 
water delivery, tailings, and slurry pipeline 
systems. 

The newGen team also provides quality 
fabrication of new products as well as 
refurbishment services for existing or in-situ 
equipment requiring re-work or re-lining.

Supporting newGen’s in-house capability 
is its experienced and highly skilled onsite 
teams. 

Each team is comprised of qualified and 
highly experienced newGen trades and 
engineers who can install, test and maintain 
in any location.

In addition to installing all TKO wear 
protection and lining systems, the crew can 
assist in projects and asset maintenance 
services for shutdowns, and audits and 
inspections as part of their technical 
consultancy services.

Quality is assured through  newGen’s 
comprehensive quality documentation 
processes and procedures. 

Above all, the team at newGen offer an 
ongoing commitment to innovation and 
to introducing new technologies designed 
to drive efficiency as evidenced by their 
continued rollout of  graphene enhanced 
products. AMR
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ArmourGRAPH®  
chute liners

ArmourGRAPH®  
pulley lagging

ArmourGRAPH®  
pipe lining

ArmourGRAPH®  
screen panel
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Wear parts are on the front line at 
mine sites to extract, excavate and 
move material and they also need 

to protect the primary asset being used for 
material handling. 

If the quality of the steel that goes into the 
parts is inferior, and if the casting process is 
not completed to a high standard, they will 
wear out sooner.

This not only leads to higher maintenance 
costs through the need to replace wear 
parts more regularly. 

It also blows a giant hole in the budget by 
failing to protect the main asset such as the 
parent bucket, which will also need to be 
replaced sooner.

Lower quality wear parts also lead to more 
resistance, and therefore lost productivity, 
when extracting and moving materials.

The need to complete more loads to extract 
the required amount of material to meet 
KPIs leads to greater pressure on the 
excavators and loaders, requiring more 
maintenance and higher running costs such 
as those relating to fuel and tyres. 

Lower quality wear parts may be cheaper 
initially, but the carousel of costs from a 
substandard product quickly adds up in the 
long term. 

The Australian Mining Review spoke to Ian 
Jinks, who is the National BDM for Mining 
Products at Tutt Bryant Equipment, about 
why the company has chosen to distribute 
Combi Wear Parts above other products on 
the market for optimum wear protection.

The Swedish difference
Combi Wear Parts (CWP) develops ground-
engaging tools (GET) for the construction, 
mining and dredging industries from a 
custom-built foundry in Ljungby, Sweden.

The global company is an industry leader 
in the development of patented wear parts 
systems for excavator and loader buckets, 
as well as cutter heads. 

Outstanding craftsmanship in steel 
manufacturing is an important part of 
Swedish history and culture, as it is at CWP, 
which has produced high quality wear parts 
since the 1930s.

The specialised foundry in Ljungby has 
been operating since 2004 and has been 
continuously updated to meet the latest 
market demands. 

A new casting line for wear parts was 
installed in 2019 to boost capacity by 50%.

The foundry incorporates the most advanced 
steel melting techniques for casted steels in 
its manufacturing processes.

Ian said CWP has total control over the 
production process by producing the parts 
at the purpose- built foundry, from using the 
highest quality steels to the casting method, 
which has been continually improved over 
almost two decades.

‘’The quality of their alloy is a lot better than 
other parts of the world—it is less diluted,’’ 
Ian said.

‘’Every batch is tested and if it is determined 
that the quality of material going into the 
casting is of inferior quality, it doesn’t get 
cast and gets re-done.’

‘’Aside from the quality of the material, 
another thing the Swedes do differently is in 
the way they actually cast. 

‘’In other countries, they will use patterns 
made from wood with loads of sand or wax 
around it, which results in wear and is a 
much less accurate way of casting.

‘’In Sweden they use patterns made from 
very hard special steel with a minimal 
amount of sand (shell moulding technique), 
which allows their tolerances to be tight and 
precise.

‘’The important thing with GET is the tight 
tolerances between the adaptor nose and 
the tooth and the amount of contact it has 
on those faces. 

‘’When you have got a low tolerance and a 
good contact area, there is no slop, which is 
what causes wear on the adaptor nose.

‘’The advantage with Combi is less wear 
means more teeth per adaptor, which 
means the adaptor life is longer, which 
lowers maintenance costs.’’

C-REX
The C-REX wear part system represents the 
latest in teeth and adaptor technology and 
has been designed for excavators up to 120t 
and wheel loaders up to 150t.

The system has been proven to lower 
operating costs while making mounting and 
dismounting easier than ever before. 

The circlip locking system requires a casting 
process that achieves a tight tolerance. 
The lock consists of only one loose part—a 
locking pin that can be reused throughout 
the lifetime of the system. 

This has enabled the same lock to be used 
on ten different teeth in an application in 
Europe. 

When one considers each lock can cost $300 
in the mining industry, the system achieves 
huge savings.

The precise fit and large contact surfaces 
also help to extend the life of the system 
with more teeth per adaptor, which leads to 
lower maintenance costs. 

The other benefit with the system is the 
longer tooth to give it more wear surface 
area, utilising 70% of the tooth, as opposed 
to 50-60% for other systems.

‘’The shape of the tooth also means it 
stays sharper for longer, which means 
better penetration, which leads to less fuel 
consumption, less tyre wear and more loads 
per shift,’’ Ian said.

Ultimately it also means less stress on the 
primary assets worth millions of dollars.

Another reason for the higher quality is 

the foundry’s methodical heat treatment 
process, which is done properly over several 
hours to achieve a hardness around the 
530/500 Brinell mark for the C-REX teeth 
and yet keep their strength against impact 
loads.  

The cheaper GET products are around 400-
450 on the Brinell scale, which means they 
wear out faster.

The Combi products are moved straight 
into the heat treatment process to achieve 
better quality control. 

The whole heat-treatment process takes 
time to achieve a high-quality level. At CWP’s 
foundry, the steel is heated minimum four 
times to get the required result.

‘’Often the heat treatment process for lower 
quality products is a much faster process, to 
save money,’’ Ian said. 

‘’The complex casting and methodologies 
that go into the Combi products is 
phenomenal.’’

The C-REX system can be used in a range 
of applications from direct on-front, basted 
rock/ore, loading after crushing, digging in 
water, trenching or ripping and is suitable 
for use in a range of materials from gold to 
copper, iron and granite.

The advantages to operators are endless 
with over 15% more lifetime, a reduction 
in wear part cost and downtime, higher 
efficiency and higher productivity gained.

A C-REX system was tested on an excavator 
in a quarry environment to compare its 
performance with that of competitors.

Incredibly, the C-REX system lasted 25 days 
when put to the test, where a competitor’s 
system only lasted 6 days.

A bucket would typically need to be rebuilt 
after 1000 hours of operation—when the 
C-REX system was put to the test in a quarry, 
the bucket’s lifetime was well over 2000 
hours.

Ground-breaking 
Solutions
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ProClaws
The ProClaws are the predecessor to the 
C-REX and have had enormous success in 
extremely abrasive environments like South 
Africa, Norway and Russia.

While they have been used in quarries in 
Australia, the Proclaws have not yet been 
introduced into the Australian mining 
market – until now. 

Designed for excavators and face shovels up 
to 250 tonnes and the largest wheel loaders, 
Proclaws offer a wide variety of benefits 
including better penetration and less stress 
on the machine while maintaining maximum 
sharpness throughout their lifetime. 

They also come with a reusable and user-
friendly mechanical lock, which is easy to 
mount and dismount, and is well protected 
while in use. 

A stronger and more reliable adaptor leads 
to lower maintenance costs. 

The Proclaws and new C-Rex adaptors both 
come with a wear indictor. 

‘’The tooth will have a little wear mark or 
groove and once you can see that, it is time 
to change it,” Ian said. 

‘’You will always know when it is time 
to replace the tooth so you can get the 
optimum wear life out of it.’’

The adaptors also have wear indicators to 
prevent breakage. 

Both the C-REX and Proclaws systems are 
also hammerless, which means the operator 
does not need a hammer to drive the pin 
out—music to the ears of occupational 
health and safety officers. 

Cheaper systems involve the use of a chisel 
and hammer to bash the pin out, which 
carries the risk of metal chipping off and 
injuring a worker, especially if it lands in 
their eye. 

Combi provides more support for machines 
through the provision of associated products 
including safety hooks, wear buttons, bucket 
shoes, side wear plates, lip protectors, inner 
liners, mechanical side and lip shrouds and 
wear cap adaptors. 

Environmentally Friendly
Combi Wear Parts products are 
manufactured using electricity from 
renewable sources such as wind and water.

Independent studies show Sweden has 
lower CO2 emissions compared to other 
countries when it comes to producing steel 
castings.

Combi Wear Parts also combats climate 
change by using recycled steel scrap from 
steel manufacturing in Sweden. 

Customers are also allowed to return and 
recycle consumed wear parts—allowing 
recycling at both ends. 

Combi believes in offering clients sustainably 
sourced products and considers the carbon 
footprint of the upstream supply chain to 
strive for a greener future.

Global Network
Combi Wear Parts are distributed to more 
than 100 countries through a network of 
exclusive partners, strategically placed 
around the world. 

C-Rex and ProClaws continue to find new 
markets with their annual turnover in 2020 
growing by 36% and 33% respectively.

Tutt Bryant Equipment offers a national 
distribution network with a presence in all 
major cities and has just opened a branch 
in Karratha.

The site will double as a heavy lift and 
shift, crane and equipment site, with the 
personnel and stock to offer support in the 
key WA mining region. 

‘’An important question in the mining 
industry is always what the support network 
is,’’ Ian said. 

‘’We only distribute the highest quality 
products but we don’t stop there. 

‘’We are willing to be creative on how we go 
about working with clients, depending on 
their individual needs.’’

Tutt Bryant also offer free adaptors to clients 
changing from another system. 

Tutt Bryant Group Limited is an industrial 
services organisation providing sales, hire, 
parts, service and engineering solutions to 
the construction, mining, engineering and 
trade sectors throughout Australia. AMR
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CREX R130 to 
suit 140mm Lip 
due early 2022.

EX850 running the Proclaw W20 System.

994 running the Proclaw W40 system achieving 
up to 1800 hours per set of teeth.

CREX adaptor nose to tooth tight tolerance fit.
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INTEGRATED 
LOCKING RING 
User friendly, strong and reliable 
locking function.

PRECISE FIT WITH LARGE 
CONTACT SURFACES
Extended life time and more teeth 
per adapter, which leads to lower 
maintenance costs.

STRONG AND  
RELIABLE ADAPTER
Extended operation time, which leads 
to lower maintenance costs.

SELF SHARPENING 
AND LARGE AMOUNT 
OF WEAR MATERIAL
Ensures good penetration, which 
brings lower fuel consumption 
and less stress on the machine.

Reduce your 
spend on GET?

SWEDISH STEEL
A seal of quality and guarantees 
a responsible total solution with 
minimal environmental impact.

Just ask us how!
Available in 

25mm - 90mm lip sizes

Receive FREE C-REX 
adapters when you convert 

from another System

REUSABLE AND 
STRONG LOCKING PIN
Reduced costs for locks.

MECHANICAL LOCK
For user friendly, hammerless, 
safe and quick tooth replacement.

brisbane  |  sydney  |  melbourne
adelaide  |  perth

tuttbryant.com.au 1300 658 888

http://tuttbryant.com.au


TUTT BRYANT 
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PERTH
50 Great Eastern Hwy, 
South Guildford
08 9478 0600
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SYDNEY
6-8 Ferngrove Place,
South Granville
02 9780 7200

QLD
BRISBANE
10-14 Ashover Road, 
Rocklea
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VIC
DANDENONG
80-86 Frankston- 
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ADELAIDE
908 Main North Road, 
Mawson Lakes
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CAMPBELLFIELD
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03 9554 0380
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KARRATHA
Lot 15 Exploration 
Drive, Karratha 
08 9182 6400
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• IDLERS
• ROLLERS
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• D8
• D475
• D375
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The mining boom has led to conveyor 
belts needing to carry more material 
for longer intervals, putting them at 

greater risk of damage. 

The need to take belts offline to replace them 
is resulting in lost production and downtime 
that is blowing holes in the balance sheets 
of mine sites around the country.  

The Australian Mining Review spoke to 
Nathan Spencer from Shield Crete Services 
Australia about the BeltShield rubber 
conveyor repair system and how it is 
preventing the huge costs associated with 
conveyor belt replacement.  
 
Running Belt Repair 
At the conveyor belt transfer chutes, large 
and sharp objects can gouge into the rubber 
surface of the belt, causing tears and rips. 

This damage can sometimes be repaired by 
cold repair products, depending on the area 
and the depth of damage, but quite often 
the belt is replaced rather than repaired. 

Damage is also caused when vibrations in 
the chute cause the skirts or other part of 
the structure to drop onto the belt, which 
gouges lines down the length of the belt. 

These are just some of the common causes 
of premature damage and replacement of 
belts, but there are many more.

Then there is the general wear that occurs 
over time, which is too time consuming to 
fix with static path repair products in most 
cases, particularly with belts longer than 
about 50m. 

Hence, mining companies are better off 
replacing the belt, as patch repairs take too 
long and require stopping and starting of 
the belt, resulting in too much downtime.  

The BeltShield running belt repair system is 
unique because it rejuvenates and repairs 
general wear and longitudinal gouges in the 
existing belt by spraying on a proprietary 
100% solids (Zero VOC) primer and polyurea 
coating system while the belt is running, 
preventing the need for expensive belt 
replacement and significantly reducing 
downtime.  

There is still some lost production when the 
product is removed from the belt while it is 
being repaired.  

‘’But you are talking a few hours rather than 
a few days, to keep lost production down to 
the absolute minimum,’’ Nathan said.  

‘’The cost of repairing 2km of belt can be 
orders of magnitude less than the savings in 
lost production. This is what concerns most 
mining companies.”
 
How it Works 
The belt is cleaned, normally with a basic 
blast or a brush roller before it is sprayed 
with a primer, ShieldPrime SP, which was 
designed specifically for adhering polyurea 
to rubber conveyor belts. 

‘’That particular primer is a very unique 
formulation, the raw materials that go into 
it are only made in one place in the world,’’ 
Nathan said.  

‘’We trialled 15 different brands and it took 
us a very long time to find one that worked. 
‘’The key benefit with our primer is it actually 

provides a better open window, which is the 
amount of time you have to apply the top-
coat of polyurea. 

‘’That allows us to ensure it sticks and 
therefore we have not had any disbondment 
issues at all.’’ 

Interestingly, Shield Crete had resisted 
trialling the primer because it was 100% 
solids and they didn’t think it would work 
because conventional thinking is that you 
need heat or solvent to bond to rubber, but 
then it ended up being the most effective. 

The primer has been proven to bond so well 
with the belt that the weak point ends up 
being the rubber. 

‘’When word got out that we were trialling 
these systems three or four years ago, a few 
people said: ‘Oh we can do that’ and they 
went and found some primers that were 
supposed to be good on rubber, but they 
were heavily solvented,” Nathan said. 

‘’The problem with the solvents is the belt 
might be 70°C and they end up just ‘flashing 
off’ (evaporating).

“They are also very hit and miss—

sometimes they work and sometimes they 
don’t—it really depends on the belt and the 
environment and temperature.

“Whereas our 100% solid primer is tolerant 
of a range of environmental factors, actually 
works better at high heat, and we can apply 
it at about 70-80°C for a running belt spray.”

On top of the primer, the polyurea top-coat 
essentially rebuilds and replenishes the 
thickness of the belt that was lost to wear.  

The primer and polyurea is sprayed onto the 
belt as its moving through its full rotation, 
also known as a pass.  

‘’When the belt comes back for the second 
and subsequent passes, we just keep 
building the polyurea layer up to as much as 
they need it,’’ Nathan said.  

‘’We are basically restoring the thickness 
of the belt so if a skirt drops down or 
something, they've still got that buffer in 
there.”

Polyurea is gaining favour in the mining and 
other heavy industries due to its high tensile 
strength and abrasion resistance.  

‘’What we've found is the polyurea is equal 
if not better to rubber when standing up to 
wear,” Nathan said.

‘’In a lot of cases the polyurea has been more 
abrasion resistant than rubber but rubber 
has other advantages when it comes to high 
chemical exposure and high temperatures 
above about 120°C.’’ 

Therefore, the two complement each other, 
but there was a lot of ‘’trial and error’’ to 
ensure the two could work together within 
the BeltShield system.  

‘’The biggest issue with this sort of repair 
and doing it while the belt is running is you 
want to make sure that the polyurea sticks 
to the belt because if it comes off, it clogs up 
the whole system,” Nathan said.  

‘’Polyurea is generally stronger than the 
rubber so even if we got a good bond 
between the polyurea and the rubber, if the 
polyurea came off, it would literally tear off 
the surface of the rubber in sheets. 

‘Our system has been designed to match the 
strength between the two so if there is any 
lift on an edge, it will just break off a little 
bit and the rest of the belt will be fine. This 

Protection for 
Conveyor Belts

A conveyor belt patch repair area being primed to 
prepare it for the polyurea top coat.

BeltShield running belt repair along the left side 
holding strong after more than 2 months. 
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Shield Crete Services Australia
P 1800 364 776
E info-au@shieldcrete-int.com
W shieldcreteaustralia.com.au

has meant excellent performance of the 
termination edges, even where the polyurea 
is finished proud of the belt surface and the 
scrapers are aggressive.

‘’It is a bit counter-intuitive going for our 
weaker polyureas, but it's actually a good 
balance of tensile strength, abrasion 
resistance and adhesion for this application.’ 

‘’There has been a lot of trial and error and a 
lot of lessons learned over four years to get 
to this point.’’ 

The research and development process 

started in 2017, with BeltShield developed 
following extensive trials with Polyurea WA, 
Tiad Enterprises and B&M Contractors.  
 
Case Study 
BeltShield is turning heads in the mining 
industry and that includes Tier 1 companies.  
‘’As part of one of these trials, one of the 
clients was happy if we extended the life of 
the belt by six weeks and at 12 weeks they’d 
be ecstatic,” Nathan said. 

‘’They were just trying to make it to the 
next shut down at which point they would 
replace the belt. 

‘’Well it lasted at least 12 months. They had 
been facing the prospect of replacing a 20km 
long belt—the replacement cost was $35m 
and the lost production was astronomical. 
 
‘’Instead, they are now looking at re-coating 
the whole thing with BeltShield and run it for 
another five years.’’  

Another application was the repair of a full-
length gouge in March 2021. 

More than 1.7Mt of iron ore has passed over 
the belt since installation and the polyurea 
is in excellent condition.

Shield Crete Services Australia began trading 
as EngPro Systems Pty Ltd in 2014 and have 
been distributing a number of different 
niche coating products since then.

As a subsidiary of Shield Crete Services 
International, the company has a global 
presence with distributors around the world 
and has considerable global mining and 
polyurea experience at al all levels of the 
business, including at board level. AMR

Shieldcrete International specialises in high performance wear resistant coatings. Reduce shutdown frequency, 
eliminate corrosion, reduce maintenance, improve environmental performance and reduce up-front cost compared to 
alternatives like rubber lining and comparative epoxies. Common applications for our products include:

info-au@shieldcrete-int.com
1800 364 776

Spray-on Performance Wear Liners

• CIL tanks
• Thickeners and launders
• Ball and sag mill re-lining
• Trommels
• Floatation cells
• Conveyor belt repair

• Secondary containment bunds
• Potable water tank liners
• Waste water treatment plants
• Electrical cable fire retardant
• coatings and repairs
• Haul truck and excavator

• liners

• Rubber lining repairs

• Rail car liners

• Seamless Dam & Pond Liners that 

don’t leak

www.shieldcreteaustralia.com.au  |  www.beltshield.com

A Patch repair section that has been spray coated 
with polyurea.

Large patch repair section prepared ready for 
primer.
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As the leader in the highly specialised 
design, manufacture, production and 
fabrication of wear plates, Wear Plate 

Australasia owes its success in the mining 
industry to the benefits of its in-house 
knowledge, imbued with its successful 
combination of resilience and formability.

Established in 1988, Wear Plate Australasia 
is the leading manufacturer of high-tensile 
and abrasion-resistant wear plates.

With its heritage firmly grounded in the 
critical mining and manufacturing sectors, 
the company has provided its highly sought-
after wear plate products to a range of 
markets including mining, energy, mineral 
processing, and transport for over 40 years.

AMR met with the director and owner of 

Wear Plate Australasia, Gerry van Uum, and 
itd Head of Business and IT, Kyra van Dyk, to 
learn more.

100 Years of Experience
Located in Port Kembla Steelworks , NSW, 
Wear Plate Australasia is a true part of 
the Australian small business industrial 
network.

With over 100 years of collective experience, 
the team are true wear plate specialists.

With the company’s focussed commitment 
to ongoing research and development 
and improving product quality, they 
can manufacture and deliver wear plate 
solutions to suit their customer’s unique 
requirements.

“We conduct quality and control programs 
on each product we manufacture to ensure 
our products are of the highest quality and 
consistency,” Gerry said.

Fabricated wear plates
Wear Plate Australasia can manufacture 
custom wear plates of varied grade for use 
in a range of highly abrasive environments 
such as high temperature, fine particle dust 
abrasion and physical impact.

With its expertise and plant and equipment, 
Wear Plate Australasia can meet customers’ 
requirements by providing the following 
services and more:

• Blueprint and design
• CAD and CAM drawing
• CNC programming
• Geometrical cutting

• Design, cut, weld, stud, bend, hole and 
fabrication

• Total start to finish local design and 
manufacturing

“We are proud to be an Australian owned 
manufacturer servicing a global industry,” 
Kyra said.

“We use local suppliers and complete total 
manufacturing of our wear plates at our 
Unanderra factory.”

Wear plate Applications
Wear Plate Australasia manufacture 
wear plates for the following industrial 
applications:

• Agricultural conveyors and ploughs
• Brick pathways and pan scrapers
• Cement chutes, cyclones and  

The Wear Plates Wonders

Bucket, dipper and loader wear kits.
Unique flat configuration manufacture used by Wear Plate Australasia 

has the least processing stress, resulting in higher quality and 
consistency wear plates.

Flat processing being carried out.

WPA uses quality material in all its plates.
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mixer blades
• Coal preparation bins, chutes and 

hoppers
• Dredging buckets and conveyors
• Earthmoving blades, buckets and 

scrapers
• Mining bins, buckets and truck bodies
• Ore handling and processing bins, 

chutes and hoppers
• Power station chutes, conveyors and 

fan blades
• Quarrying chutes, deflectors and impact 

blades
• Steel making bars, chutes and screens
• Waste collection and removal bins and 

truck bodies

As well, it supplies doors, impact curtains, 
shot blast cabinets, pipes and lobster backs.

Advantages of our Wear Plates
“It’s impossible to list all the benefits and 
advantages of wear plates,” Gerry said.

“Each wear plate project is unique and will 
deliver different value but generally wear 
plates can increase production efficiency 
by increasing the wear life of parts or 
equipment and in turn, reduce downtime 
and save cost.

“Our wearplates are shown to have a wear 
rating nine and a half times greater than 
mild steel!”

True Cost of Wear
Wear plates bring great advantages and 
cost savings to companies across many 
industries, but the true cost is not always 
realised upfront. 

Companies often favour lower upfront 
capex and do not factor in the cost benefit of 
long-term downtime, maintenance activities 
and repair of equipment which can come at 
considerable cost further down the track.

Often, imported products are not 
manufactured with the same stringent 

controls, legislative requirement, and quality 
assurance as those manufactured Australia.

Australia sets a high standard for product 
quality and local manufacturers know 
that poor quality assurance leads to poor 
quality products that do not stand the test 
of time, even more so in harsh, abrasive 
environments.

AMR asked Gerry and Kyra to shine some 
light on the true cost of wear and tear in 
industry.

“Australia sets a high standard for 
manufacturing processes and are world 
leading in their wear plate fabrication 
processes,” Kyra said.

“The consistency in our product delivers 
great cost savings to our customers looking 
to extend the life of their equipment.

“Products imported from overseas are 
subject to additional administration, 
shipping, tax and tariff cost and often need 
to be replaced more frequently as they 
haven’t been manufactured to Australian 
Standards.

“Imported products may be viewed as 
cheaper, upfront, than their Australia 
counterparts, but that reduced cost has a 
direct effect on product quality.

“An imported product may appear cheaper to 
buy initially but the longevity of the product 
in some of the harshest environments in the 
world is often compromised by poor quality 
control and assurance during fabrication 
and manufacturing.”

“Being Australian made, our quality control 
and assurance programs provide our 
customers with certainty in the performance 
of our products,” Gerry said.

“We have a very good, consistent product 
with an average hardness of 59 to 62 across 

the entire plate.”

Wear Plate Fabrication
AMR asked Gerry to tell us more about how 
the wear plates are fabricated.

“In simple terms, wear plate manufacturing 
involves the application of highly abrasive 
resistant overlays to a mild steel-based 
plate,” Gerry said.

“Wear plate is very different to other steel 
fabrication techniques in that it increases 
durability without potentially compromising 
the structural integrity of existing steel.

“Traditionally wear plate manufacture 
was driven by the need to create a barrier 
through a protective layer to combat wear. 

“While that is still its most common purpose 
today, overtime specific grade overlays have 
emerged to target specific types of ware 
such as high temperature or fine particle 
dust abrasion.

“Manufacture of wear plate is a precise 
and complex process and achieving 
quality finished products requires specific 
knowledge with ‘outside’ the box thinking to 
meet unique requirements.”

CrC60 wear plate
The CrC-60 wear plate is standard 
manufactured by Wear Plate Australasia.  

The CrC-60 wear plate is made of chromium 
and a variety of other alloys such as 
molybdenum, vanadium, boron, nickel and 
tungsten to suit high heat resistance, fine 
particle abrasion and increased impact 
resistance applications. 

The CrC60 range also includes CrC60B 
(boron), CrC60NB (niobium), CrC60X (Cross 
hatch), and other custom application grades.

NATA approved and certified procedures for 
abrasion and impact have shown that the 

CrC60 wear plates have the second highest 
wear rating when compared to mild steel 
and a range of other metal alloys.

The standard CrC60 wear plate has achieved 
results as high as 30:1 ratio over Mild Steel, 
representing a significant saving in costs for 
operators.

The hardness of the CrC60 Standard Grade 
Wear Plate ranges from 59-62 on the 
Rockwell C Hardness scale.

Although hardness in isolation is not a true 
indication of wear resistance, it is a good 
guide to the quality and effectiveness of the 
wear plate. 

Deposition method and carbide structure 
are also highly important, and the 
manufacturing processes employed by 
Wear Plate Australia are exemplary.

This chromium wear plate produces the 
most consistent and uniform wear plate 
available for analysis, microstructure, 
hardness, flatness and bonding and can be 
manufactured by Wear Plate Australia here 
in Australia. 

In a Nutshell
“What has never changed and stayed true 
in our 40 years of business is that what we 
stand for is pretty simple,” Gerry said.

“We make wear plates, we’ve been at it a 
long time, we know our stuff and we’re 
really good at it!” AMR

SOURCE

Wear Plate Australasia
P 0422 863 724   
E wearplate@icloud.com
W www.wearplate.com.au

Other services include steel, aluminium, cutting, 
bending, fabrication and welding.

A wear plate should always be formed to fit where it needs to 
go. Wear Plate Australasia are specialists in customisation 

as well as high quality industry standard wear plates.

WPA vane wheel, deflector and impeller. WPA separators, cones and transitions.

WPA venturis, bowls and journals.

A range of pipes, elbows and branches made  
by WPA.
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Optimised mill throughput is one of the 
most significant areas of operation 
on a working mine site.  Ensuring that 

ore is being crushed and ground to size and 
passed through as efficiently as possible is 
as critical as minimising costly downtime 
required for relining.  

It’s all about tonnes per hour, but there are 
some new smart ways to achieve more total 
throughput, monitor the condition of the 
mill’s wear lining to maintain steady flow 
and also increase safety when it comes time 
to reline.

Safety First
Bradken has been manufacturing and 
installing consumable liners for SAG and Ball 
mills for many years, but that journey has 
seen the company constantly develop new 
technology to help its customers increase 
profitability and decrease overheads.  One 
of its most recent innovations is the Millsafe 
liner and fastener system.

Mill diameters have almost doubled in 
the last 15 years and 12m (40ft) mills are 
now becoming much more prevalent.  A 
mill of this size requires a large number 
of wear liners and replacing all these 
individual components takes time and 
is also potentially dangerous for reline 
specialists who typically work  inside the mill 
to manually insert bolts through the liners 
and mill shell so their teams on the outside 
can install washers and nuts to secure the 
internal liner sections in place.  

Large mill liner handlers hold each section in 

the correct location while it is being secured 
to the mill shell and this exposes workers to 
the risk of crush injuries if these huge pieces 
are accidentally dislodged or inadequately 
secured.  By making each liner section larger 
and therefore having fewer pieces to install, 
precious time is saved during a shutdown 
but sections weighing over six tonnes pose 
a significant risk to personnel.

The Millsafe bolting system allows all 
personnel to remain outside the mill and 
stay safe, while it is being relined.  

Bradken’s unique liners have captive head 
nuts that are pre-installed in each section 
and this means that the liner can be held in 
place by a remotely controlled liner handler 
and studs are inserted from outside the mill 
into the liner and pick up the captive nuts on 
the inside.  

In this way, all workers are situated outside 
the mill and they are well away from any 
suspended components.  

Tight tolerances between hole centres mean 
that alignment is perfect between the OEM 
outer mill shell and the Millsafe liner, so 
engaging the captive nuts and torquing the 
bolts to the correct preload is done quickly 
and easily.

Bradken has improved the safety aspect 
of the installation by also incorporating 
a robotically applied rubber strip on the 
liners to seal the design gaps between each 
section. This not only saves more time but, 
importantly, removes the manual process 

of inserting the rubber strip between liners 
and therefore eliminates another risk to 
installation personnel from a known pinch 
point.

Furthermore, as part of Millsafe’s total 
liner package, every part inside the mill is 
individually bolted into place.  This removes 
yet another risk from conventional liner 
designs where some sections are only held 
in place by adjacent sections bolted to the 
shell.  If those bolted sections become loose 
or fail, they can allow the unbolted pieces 
to shift or fall, creating a significant safety 
hazard.

Due to the clever design, a unique bolting 
system and larger reline sections, Bradken 
estimates it would take approximately 72 
hours to reline a 12m (40ft) diameter SAG 
mill; this includes removal and replacement 
of all internal wear parts. Historically this 
may have taken upwards of 100 hours. This 
additional mill uptime represents significant 
revenue for the customer.

Recyclable Liners
In this day and age it is no longer acceptable 
to simply bury scrap liners on site – especially 
when they have resale value.  

Bradken’s mill liners are 100% recyclable 
and they buy back the worn liners from 
clients where possible in order to melt them 
down and utilise to cast brand new liners.  
This not only represents a cost saving to the 
client from the scrap value of the old liner, 
but it eliminates the need for the customer 
to identify alternative means of disposal. 

Design Innovations
As part of the ongoing mission to improve 
the efficiency of a mill, Bradken utilises 
highly advanced 3D software modelling 
to verify the effects of any design changes 
prior to adopting these changes. 

This ensures that design changes deliver the 
outcomes that the customer is expecting 
and delivers quantifiable financial benefits. 

One such feature can be incorporated into 
the pulp chamber of the mill.  Exhaustive 
testing has  resulted in a curved vane 
geometry being designed (as opposed 
to a conventional straight radial vane 
arrangement).  Curved vanes allow the 
ground material to be more efficiently 
directed into the discharge cone.  

This is especially true if mill rotation speed 
is increased to achieve a specific ball and 
ore trajectory because the curved path 
physically directs the sized material into the 
discharge cone and does not allow it to be 
thrown outwards by centrifugal force like a 
straight vane does.  Bradken’s pulp chamber 
resembles the inside of a centrifugal pump.

Ultimately, this software simulation also 
allows Bradken to develop a liner profile 
that delivers optimum efficiency inside the 
mill by ensuring the huge 14kg steel balls 
and ore impact at the toe of the charge at all 
times (given wear and other factors).  

The simulation also allows Bradken’s 
engineers to predict the most efficient design 
to process different types of ore – anywhere 

Bump and Grind
The MillSafe bolting system.
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in the world.  This extends to predicting any 
necessary changes to mill rotational speed 
or ore levels required to compensate for 
liner wear and profile change. As the liners 
begin to wear and the trajectory of the balls 
and ore change, mill operation needs to be 
modified to compensate.  

Using constant modelling iterations that 
incorporate actual historical data and new 
simulated data, mill design is constantly 
evolving and improving and the result is 
more tonnes per hour for the customer 
over a far longer period between partial or 
full shutdowns.

Even the chemistry of the metallurgy in 
the wear liner itself can be tailored to 
achieve the sweet spot for balancing impact 
resistance with wear resistance for any 
given application.

Wear Measurement
Bradken has offices around the world and 
part of its  service model is to visit customers 
on a monthly basis and measure the wear 
inside the mills.  

This is currently done with a static 3D laser 
scan conducted from inside the mill itself.  A 
laser map, comprising millions of point dots, 
creates a 3D image of the interior and allows 
engineers to measure the exact wear at any 
point.  

A wear prediction report is then supplied 
to the client, which allows them to more 
accurately plan the timing and extent 
of any required mill maintenance or  

liner replacement.  

This is particularly significant if the location 
of the customers site creates a significant 
logistical task due to remoteness or weather 
conditions. Personnel requirements to 
undertake a major mill reline and associated 
maintenance can run into the hundreds 
and when that site is remote or access is 
restricted by weather conditions it is critical 
that it is planned well in advance and wear 
predictions are reliable. 

Avoiding unexpected stoppages is key and 
ongoing wear reports provide critical data 
about the health of the wear components 
and the efficiency of a mill.

SmartLiner™
In its ongoing quest to supply live data to 
their customers around the globe, Bradken 
has launched the first phase of its new 
SmartLiner™ technology.  

This involves four wear sensors and three 
vibration sensors physically inserted into 
the wear liner and onto the mill body at 
strategic points.  The sensors transmit 
through WiFi to a data collector, then to 
an API and finally to the mines onsite data 
platform.  Key codes form part of a rigorous 
security system that safeguards the data at 
each stage of transmission.

This now enables Bradken to collect real 
time data from the mill – as it rotates – and 
eliminates the need to shut it down for a 
static scan.

However, the benefits of this system are 
far more  powerful than just thickness 
measurement.  By utilising a combination of 
wear data and impact data from this small 
array of sensors, engineers can calculate the 
impact force and the trajectory of the balls 
and ore at any given time.

As the profile of the liners change over time 
due to wear, the trajectory may not crush 
the new ore as efficiently.  

By knowing exactly how much wear 
has taken place, it is possible for the 
SmartLiner™ system to compensate for this 
by either increasing the mill’s rotating speed 
or varying the level of ore inside.  

This allows the mill operator to maintain 
optimal impact over a far longer period 
and leads to significant increases in 
mill throughput – and therefore mine 
profitability.

The end goal is to have a system which 
runs the mill optimally, in real time and 
completely autonomously.

Financial and Block Modelling
Trials of this revolutionary system are 
underway currently.  Clients are supplied 
daily live updates on their mill wear rates.  
As mentioned, this data is then combined 
with historical data and simulation data 
to continuously refine the model for that 
particular mill and provides some exciting 
projection modelling for mine owners.

For example, if an operator can run a mill 

optimally – with total tonnes per hour as the 
metric – and perhaps regardless of trying to 
optimise liner wear, then what could that 
look like for total profitability? 

Well, if a complete mill reline costs $1m 
but total throughput has increased by 3%, 
then the cost of the reline is insignificant in 
relation to the increase in production.

Digital Twin
This ‘Optigrind’ platform will ultimately lead 
to a full digital twin being created for the mill 
and will allow this type of financial modelling 
to be carried out with very high degrees of 
accuracy – based on the iterative nature of 
the data collection.  

The platform will also work seamlessly with 
onsite block modelling to calculate optimal 
mill performance to process specific blocks 
of material of differing grades or hardness.

Bradken’s multi-faceted system addresses 
all the key issues surrounding the safety of 
relining, increasing the speed of removal and 
replacement, improving the fundamental 
design of each component to improve 
overall efficiency and now enables live wear 
monitoring and even real-time optimisation 
of the mill itself.

A total mill solution from start-up to 
shutdown. AMR

Mill Liners

SAG Mill

Bradken’s MillSafe 
Bolting System

Bradken is a leading supplier of high quality Mill Liner 
Systems to suit AG/SAG, Ball and Rod Mills. By utilising the 
latest technologies, we aim to provide customers with an 
advanced Mill Liner System that increases mill performance 
and availability. The optimised design of Bradken’s range of 
Liner Systems offers a number of advantages including a 
reduced number of parts, fewer relines, quicker change 
out and assembly and safer handling ultimately resulting in 
a reduction to overall maintenance costs.

Bullnose

Discharge End Liner

Vortex

SAG Shell

Corner Liner

Bradken mill liners.
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Guaranteed Results

1300 182 182
erizon.com.au

EcoArmourTM is an innovative erosion control blanket that is installed utilising advanced spray technology 
through high-pressure HydroRigTM equipment, replacing traditional labour-intensive methods. Once 

applied, the Fiber Matrix Technology provides extended high-shear resistant erosion control and 
stabilisation that will last in excess of 20 years.

Fast, effective erosion control

Interlocking fibres provide a flexible yet 
stable protective blanket with high-shear 
resistance that cures in a matter of hours, 
not days, and performs for 20+ years.

Fast Cure Time

3-5hr

High-Shear ResistanceNon permiable Years Protection

20+

http://erizon.com.au
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The Complete Mine Site
Revegetation Solution.

Guaranteed Results

1300 182 182
erizon.com.au

From initial soil sampling to thriving vegetation, our team of environmental advisors, engineers and technicians work tirelessly to 
guarantee project success, every time. A thorough understanding of site requirements and properties are essential when developing an 
effective and suitable vegetation project. Expert application and consistent performance monitoring ensure Erizon delivers a complete 

solution that guarantees results for all projects. Call our team today to find out how we can deliver a successful outcome for you.

Tailored
from start
to finish.

Soil Sample & Analysis

Performance Monitoring

Project SuccessSite-Specific Solution

Aerial FertilisationApplication

http://erizon.com.au


It's a simple philosophy: Ask a customer 
what they want; then deliver.

That is precisely the approach Kelair Pumps 
Australia has taken to the Australian mining 
market.

As Regional Sales Manager for Kelair Pumps 
Anthony Sidawi said, the company basically 
went to the mines and asked them what was 
on their wish list. 

It was an effective way of doing business. 
And it yielded a level of insight which led 
to the development of some of the most 
innovative pumps in the market.

With centrifugal pumps still occupying 
between 60% and 70% of the market, the 
remaining 30% are positive displacement 
pumps – and within that 30% is a diverse 
range of internal and external geared 
pumps, diaphragm pumps, and mono 
helical rotor pumps.

Kelair Pumps supplies across the entire 
spectrum, but like everything, there are 
leaders and newcomers.

Solids handling with air  
efficiencies - Sandpiper 
In an underground mining environment, 
pumps need to be portable and relocatable, 
easy to maintain, with air consumption kept 
to a minimum.

It's here that the technology around the 
Sandpiper HD20F double diaphragm has 
been developed to tick this off the mining 
industry wish list.

Used for de-watering, sump and chemical 
transfer, as well as effective handling of 
solids and corrosive materials, this non-
metallic flap-valve pump is air-operated and 
lightweight. At 24kg it can be hand-held, 
carried and in use it can be hooked up and 
mounted to the mine roof or rib.

This, along with the easy accessibility to the 
pump's internals mean maintenance and 
repairs could be undertaken on the pump 
with minimal loss to time and operation.

"Operators told us they wanted a pump to 
be easy to access the guts of the pump, to be 
able to change some parts and flush it, when 
needed, and be light weight," Anthony said. 

"Engineers also wanted air consumption to 
be very efficient."

This pump entered the market six years 
ago as a non-metallic, all polypropylene 
machine.

The pump has removable ports which allows 
easy access to the flap check valves for 
cleaning or maintenance whilst the pump is 
still in situ underground or on the surface, 
depending on where it’s installed.

"This means if some mud or clay goes 
through and clogs it up, operators can just 
open that section and get the hose in and 
clean it up. And you can do this on either 
side," Anthony said.

In addressing the other main need for 
underground mine operation, he said the 
air consumption of the Sandpiper HD20 is 
extremely low in comparison to its main 
competitor and it will happily run-on snore 
without damage.

Typically, all Sandpiper pumps do not 
require additional lubrication to the air 
motor. 

"Think about it this way: most mines don't 
just have one or two diaphragm pumps 
in service. Many mines operate up to one 
hundred diaphragm pumps, other mines 
several hundred and in the case of larger 
operations, that number could be closer to 
1000 in service at any given time.” Anthony 
said.

"So, especially in an underground mine 
setting, savings in air consumption – 
especially at this scale – will lead to 
considerable cost savings as well.”

Built in the US, the Sandpiper HD20 has a 
maximum capacity of 568 liters a minute. 
And we feel that the optimum operational 
flow rate for the pump would fall between 
250 to 300 LPM. The solids handling capacity 
of the pump is up to 45mm.

It has a maximum operating pressure of 
100psi (7 bar). It has an air consumption rate 
of less than 65scfm (standard cubic feet per 
minute) at maximum capacity.

"At optimum, if we are running at 80psi 
you will get approximately 250 LPM and 
consume 50scfm of air,” Anthony said.

"Each pump can be regulated to either slow 
it down or crank it up depending on how 
much water there is.”

Reliably Capacity - Containerised Fire 
Protection Pumpsets 
Kelair developed and built, these pumps 
are mobile, built-to-specification, turnkey 
units which can be picked up and moved for 
effective deployment to any location on a 
mine site.

Built to a 20ft and 40ft option, and with three 
of them currently under construction, the 
pumps can be dual diesel or combination 
of diesel and electric – to ensure access to a 
high flow of water in the event of fire.

Anthony said that once in location, the 
unit need only be connected to services, 
a generator and a water supply and it was 
ready for operation. 

“This can all be done externally to the unit 
so there was no need for the pump set to 
be opened or its internal operations to be 
accessed to connect power and water.”

He said the diesel engine was housed within 
the unit as a back-up, in the event of a fire 
where power was cut. This assured a supply 
of water to be maintained with pumping 
being switched to the diesel engine.

And the flow rate? Anthony's technical 
answer: Big.

"We can build these to whatever is required” 
he said.

Anthony said there were alternative non-
containerised fire pumps which came in the 
form of the Kelair Diesel and Electric Hydrant 
Booster, which was not for stand-alone use 
but employed similar technology as the 
containerised versions, only to boost the 
capacity and reliability of existing firefighting 
and water pumping infrastructure already in 
place.

Effluent Management – Blivet  
Sewage Treatment 
The Kelair-Blivet Packaged Sewage 
Treatment Plant has found application 
across the full gamut of in situ sewage 
recycling – from golf courses and camping 
grounds to watering roads, to use on mining 
camps and mine sites.

In simplest terms, Anthony explains the 
sewage is essentially pumped into the plant 
and comes out as recycled water, filtered to 
the specifications and requirements of the 
customer.

"Depending on how 'clean' we want the 
water, then that determines the level of 
filtration we apply," he said.

In operation, raw sewage enters the tank and 
then bacteria effectively digest the sewage 
and the remaining clear liquid remains at 
the top of the tank with solid matter sinking 
to the bottom.

While there are the obvious environmental 
gains, there are also operating and 
maintenance benefits with a unit up to 11 
metres in length able to process sewerage 
with 0.75kw drive unit with operates an 
electric motor to power a small pump which 
operates 24 hours a day, and a second, 
submersible, pump which will operate for 
two to three minutes every hour.

This keeps the cost of operating the plant 
to a minimum and its compact, modular 
nature means it can be easily transported, 
needs very little site or preparation work 
and is easily maintained – with the primary 
maintenance needed being use of a vacuum 
pump to remove solid waste from the 
bottom of the unit every three months.

The 11m unit, described above, is the largest 
available to date. It has an average flow rate 
of 92m3 a day can is capable of processing 
sewage from about 400 people. The filtered 
water is released from the unit and generally 
stored for future use.

Pump Condition Monitoring – i-Alert 
Sensor with Goulds Pumps
Made in the USA, this is a heavy-duty 
process centrifugal pump with a capacity of 
almost 1600 cubic metres an hour. That is 
about 223m3 a minute.

The pumps are designed and built to the 
stringent US ANSI B73.1 standard. 

One of the biggest advantages that Goulds 
has – and this is on all their pumps – is 
technology which enables in situ, real time 
monitoring of the pump.

“Called i-Alert, it is enabled by a small box 
attached to each pump which measures 

Giving Customers What They Want

The i-ALERT puts monitoring 
and diagnostics in the hands of 
everyday users, empowering 
anyone to safely monitor 
equipment from a distance.

Containerised fire protection pump sets are built-to-specification, turnkey units which are mobile, for 
deployment to any location.  

Developed for the mining industry, the Sandpiper double diaphragm pump with efficient air consumption 
leads to savings.  

As a modular, adaptable unit, the Blivet is a fully portable, fully packaged, and completely contained sewage 
treatment plant.
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the vibrations, temperature of bearings and 
run-time hours 24-7-365.”

“In continuous operation, there is a high 
level of vibration, which can affect the 
operation of the pump and the state of the 
bearings” said Anthony.

The i-Alert enables operators to read data 
from the pump via an app on their mobile 
phone.

Undertaken as often as required, the phone 
connects via Bluetooth and is sent data 
from the pump. This data is generated – and 
available 24 hours a day, seven days a week 
and stored onboard the pump for capture 
via the phone.

Anthony said while condition monitoring 
was mostly routinely completed on a pump 
on a monthly basis, this technology now 
enabled the detection of an issue sooner 
and more easily.

"Condition monitoring is moment-in-time, 
so it will not detect a vibration or issue 
when it is occurring. With the i-Alert, it is 
continuous, you can capture and analyse, 
effectively monitoring your pump health 
from the data sent directly to your phone, at 
anytime” he said.

"These also enable the monitoring of 
vibration in pipes – some of which could be 
20 metres up in the air – and then condition 
monitoring is as simple as just walking 
around instead of having to get cranes to 
operate."

Anthony said the data could also be analysed 
to detect trends, and link with any anomalies 
in the system or detect deterioration in the 
bearings.

The data is all cloud-based and can also be 
calibrated and integrated into the mine's 
software – and only the client can see their 

own data, and that client also has ownership 
over the data so they do not lose it if they 
discontinue use.

"It helps the customer understand the pump 
and its operations.”

"It's a great device, and it comes standard 
with the Goulds 3196 pump," Anthony said.

Easy Pump Maintenance - Albin  
Hose Pumps 
Made in France, the single biggest advantage 
of this pump is that it has one wear item: the 
hose.

This makes for simple maintenance; simple 
enough that one fitter can replace the hose 
with relative ease.

"The machine will actually push the old hose 
out," Anthony said. 

Hose pumps typically have a suction lift of 
up to the theoretical maximum of 9.8m. It 
can handle a viscosity of up to 100,000 cps 
(water is 1cps).

That is almost like pumping clay.

Compared to a centrifugal pump, which 
would be using about a 50W motor, the 
positive displacement pump uses about a 
fifth of the power, operating at about 11W.

The Albin pump will happily run without 
product without damage as the pump 
housing is essentially a lubricant bath.

“It’s a very robust pump, suitable for 
aggressive or viscous fluids with very easy 
maintenance.”

Versatility with thicker liquids - Viking 
Gear Pumps 
Viking Pumps has 110 years of operational 
history behind it, developing its first pump 
in 1911.

In gear pumps, they're the world leaders.

There are two gears, one inside the other, 
the bigger of the two on the outside and it 
is the motion and position of the smaller 
inside gear which created the pressure and 
compression to pump the fluid through it.

Internal gear pumps can handle higher 
viscosity (up to 440,000 cst), so they are well 
suited to applications where the likes of 
dirtier oil or bitumen are a factor.

They're even used for pumping chocolate – 
although, not in a mining situation – with up 
to 14 bar of pressure.

On the other hand, external gears are used 
for cleaner fluids and can handle up to 17 
bar of pressure, with a maximum viscosity 
of 250,000. 

Typically, Viking gear pumps are used for 
pumping clean and waste oils, polymers and 
resins, bitumen, just to name a few.

Always something new – Pump 
Knowledge Matters
Anthony has been in the pumps game for 
more than 17 years and the thing he loves is 
that there is always something new – and a 
new innovation to offer clients.

"There is always something new being done 
and that is why we can go to our customers 
– go to the mines – and ask them to give us 
their wish list," he said.

The solutions-based approach, along 
with their extensive knowledge of pumps, 
has stood Kelair Pumps in good stead 
and enabled the delivery of a product 
tailored to the needs of a specific pumping 
requirement. AMR

WHEN PUMP
KNOWLEDGE MATTERS

Rely on Kelair
Find out more today
1300 789 466
www.kelairpumps.com.au

Looking for the pump experts? 

We are Kelair Pumps. 

Fluids transfer including oils and lubricants. 
Refining, smelting and milling process.

Water treatment. Dewatering. 

You’ve just found them. 

We know the importance of choosing the right equipment. With 
our extensive range of pumps, first class customer service and 
ongoing comprehensive support, Kelair Pumps Australia are 
second to none when it comes to your pumping requirements. 
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The hose makes for simple maintenance. This massive hose pump is being used for heavy slurry pumping 
in a gold mine.
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In a market not short on tracking and 
monitoring devices, an Australian 
company is using local talent to design and 

build a cut-through solution that focuses on 
safety and compliance.

Digicore prides itself on being locally 
Australian and sticking to a set of old-school 
values, ethical practices, and end-to-end 
service provision for customers – whatever 
their specific needs.

Dan Bayley, who heads the team of highly 
skilled and experienced technicians, said 
Digicore had built a reputation for delivering 
a reliable suite of IVMS systems, and backing 
them up with good service.

"A lot of tracking companies outsource their 
service and support, but we have made it 
our business to make sure the same guy 
who is priming and installing the device into 
your vehicle is the same one who is talking 
to you – either at site or over the phone – if 
there is a problem," Dan said.

"The thing is, we make sure it is a good 
unit in the first place. We don't let a device 
out into the field unless it is of the highest 
standard.

"We have to be smart about it."

The ethos behind their approach is the 
same one driving Digicore's acute focus on 
tailoring their tracking devices to the health 
and safety needs of mining companies and 
their workers in the field.

"Our systems are all about monitoring 
driver safety and things like seatbelts being 
engaged, whether a vehicle is speeding, or 
braking harshly, or cornering hard," Dan 
said.

The system works on alerts and reminders, 
with data channelled back to an intuitive 
interface, but there are no screens in the 
vehicles.

"We have been quite deliberate about that,” 
Dan said.

"To put a screen in a vehicle as part of this 
system, that is something we see as being 
another distraction and that tends to go 
against our entire ethos around safety, 
limiting distraction and preventing incident 
or accident.”

Vehicle Monitoring
IVMS as a product is different to most 
vehicle tracking, in the sense that its focus 
is on safety and compliance. Able to connect 
to either 12- or 24-volt vehicle power 
supply, the monitor can be either portable 
(connects to a cigarette lighter power supply 
and safety sits on the dash or somewhere 
similar in the vehicle) or hardwired into the 
car with the unit fixed to a discreet point 
under the dash, where it is not easily seen.

Whether portable or hardwired, it is not all 
about being able to locate where an asset is, 
or how did it get there.

The monitor can show who is driving and if 
there is an incident there is a history that can 
be looked back over to see what happened, 

when and if the vehicle was entering certain 
zones, or make sure speed limits were 
adhered to.

It will also show how the vehicle was being 
treated – so if there was harsh braking or 
acceleration or harsh cornering.

"It's a bit more advanced and there's a lot 
more reporting that goes into it," Dan said.
The IVMS uses either cellular or satellite 
networks. 

The vehicles – light or heavy vehicles, heavy 
machinery, and plant - are tracked using 
both GPS and GLONASS Constellations and 
the tracking is then overlayed onto maps 
and imagery of the site. 

Additionally, this is then overlaid with speed 
limited areas and mines can provide site 
imaging with up-to-date information of 
pits, roads and will highlight any changes 
which are unlikely to have been captured by 
other mapping tools which are updated less 
frequently.

The tracking is really to deliver a sense of 
context around the use of the vehicle or 
plant - how is it being used and under what 
conditions.

The Digicore IVMS units also has the added 
feature that under harsh conditions, 
the internal triaxial accelerometer can 
determine whether it has been moved or 
it position and/or direction has changed, 
and as such it can reorientate itself and 
continuing monitoring conditions such as 
harsh direction or speed changes, harsh 
braking or the like.

It is installed with a driver identification 
scanner – the keys for which are pre-
formatted and supplied to operators by 
Digicore – and a panic button which can 
be activated in the event of an accident or 
emergency to bring instant attention to the 
vehicle.

As well as monitoring the vehicle itself 
and the driver, it can also be a means 
of identifying if there is an issue with a 
section of road or area of a site, based on 
data collected around the harshness of the 
driving.

Asset Monitoring
While it is not the stock standard asset 
tracking, Digicore delivers, asset tracking 
is tailored to suit less mobile or stationary 
plant and equipment.

"These are the things that don't necessarily 
need to be reporting all the time," Dan said.
"Usually, they will ping once a day, kind of 
wake up and say, ' hey I am still here', and if 
they do move then we are updated on that 
movement."

“Those updates, like any of the monitoring 
reporting, can be set to a frequency and 
information set prescribed by the customer." 
“In the event that it was stolen, you can then 
put it into recovery mode and make it record 
and report live at that point, which I suppose 
is when it matters, the battery life becomes 
less of a problem at that point.

“An additional feature of this, is a small 
mechanism that monitors micro-vibrations 
called a triaxial accelerometer. The asset 
tracker can be screwed onto the side of the 
asset and it can collect and feed data to the 
interface around the number of hours it has 
been running for.

“Using a mine map overlay, GPS, or Google 
Maps, we use those images in a report which 
enables clients to see where their assets are 
specifically located on a site.

"When you are talking about a site which 
is around 100km2 in area, knowing where 
assets are located, and which ones are low 
on fuel, it can save a lot of time in locating 
them and refuelling instead of driving 
around looking for them and then checking 
if they need fuel and then filling them up as 
needed - which is what used to happen.

"What was taking all day to do, could then 
be done in maybe an hour in the morning."

Portable or Hard-wired
Whether portable or hardwired, the 
installation of the vehicle monitoring 
systems comes down to the application and 
security.

The hardwired model is a more secure 
option and is not easily identified in a 
vehicle, nor easily removed, however the 
portable option is cost-effective and an easily 
installed option for contractors visiting site, 
or businesses with vehicles which require 
occasionally use of the system.

"We have probably the most advanced of 
the plug and play solutions out there," Dan 
said.

"The portables tend to be useful for those 
contractors who cannot come on to a site 
without an IVMS (In Vehicle Monitoring 
System), but they are only doing a short-
term job.

"This sort of things happens a lot and this is 
a good solution."

It is also useful in a vehicle hire situation, 
Dan said.

They are cheap to buy and there is no lock-
in contract with us (for cellular or satellite 
data), so people can buy the unit, use it on 
a plan for as long as they need to and then 
cancel it until they need it again.

Hard-wired units are installed by technicians 
on site or at a workshop.

Dan said they had developed a network of 
qualified and skilled installers throughout 
the country who were able to lend the 
support needed by clients to ensure the 
unit, as well as other components such as 
seatbelt sensors, were correctly installed to 
standard.

"We make sure the units are as simple as 
possible to install and we have also pre-
primed the unit before it is sent out for 
installation." Dan said.

The hardwired unit is effective in applications 
where security might be an issue, or where 

there is a risk, someone might not be thrilled 
about having their driving monitored.

It is also used to track high-value vehicles and 
equipment (and has even had application by 
classic car owners to protect and monitor 
their assets) with the movement and tracking 
of the vehicle or plant accessible via an app 
on a smart phone – with the information 
literally in the palm of your hand.

Data Capture and Reporting
The Digicore IVMS and Asset Monitoring 
systems are all tracked via either cellular or 
satellite networks.

Wi-fi sniffing is in the development stages, 
however presently, the system's default 
operational status utilises cellular data. 
Where a cellular network is inadequate or it 
cuts out, the satellite network will be tapped 
into. 

Taking into consideration the expense 
of satellite network access, the system 
will automatically deactivate the satellite 
network, and re-route back to cellular as 
soon as connectivity is strong enough.

Whatever the network, the data collected 
by either IVMS or asset monitoring is fed 
through to a Digicore-monitored cloud-
based platform and monitoring tool.

It is from this interface – which is not usually 
accessed by customers and operators – that 
data reports are compiled and fed through 
to customers.

"Whether someone wants to see a report 
every, say, Monday morning to see what 
vehicle use or asset activity was for the week 
prior, or they want real time access to data 
and information, we can create a report 
according to whatever the customer needs," 
Dan said.

"Because this is a safety and compliance 
tool, the only time a customer will need to 
look at the interface itself is in the event they 
need to investigate something.

"The report also means the customer 
doesn't have to be looking in 10 different 
places for information if there are, for 
instance, 10 different vehicles or assets they 
need information on.

"It is all channelled into the one location."
The data can also be accessed via an app, 
which Dan described as, essentially, a pared 
down version of the website, allowing 
customers access to their data, trips and 
information via the convenience of their 
phone, tablet, or other hand-held device.

Through the app and reporting system, 
everything from the movement and use of 
a vehicle or asset can be monitored. It is via 
the app that - in the case of (for example) 
an accident or incident, or if someone is 
driving that vehicle and logging their use 
of it - operators can upload information 
such as photos, associated information and 
they can even sign off on it, so that, from a 
compliance point of view, that information 
is inputted, captured, and stored on the 
spot and at the time.

On The Right Track G120 IVMS Unit
(In Vehicle Monitoring System)

Portable Seatbelt Sensor.

Digicore Portable IVMS with Iridium Satellite Transceiver.104
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The system also has an escalation, which 
enables the immediate notification of 
required personnel if something were 
to happen to the vehicle or asset. This is 
actioned via either push notifications in the 
app, an SMS or email.

This is activated mostly when the panic button 
is pushed but there are also notifications, 
especially in the hardwired IVMS systems, 
if a vehicle moves. The reporting and the 
app can also enable the operator to activate 
a "recovery mode" should there be any 
unexpected or suspicious activity reported 
around an asset or vehicle.

This enables tracking to go into a high 
update mode which is especially useful on 
asset trackers where their reporting can 
otherwise be limited to save on battery.

Safety and Security
Whether it be monitoring seatbelt use, harsh 
cornering, braking or speed; or protecting 
high-value assets on or off site, Digicore's 
IVMS and asset monitoring capabilities 
enable accurate and reportable surveillance.
"We're equipped with probably the most 
advanced, portable IVMS on the market and 
no one else really links together what we 
do," Dan said.

And what they do is tailor specified levels 
of monitoring packaged in a data set which 
suits the client's needs – with information 
delivered in either scheduled or real-time 
modes.

When installing the units, especially in the 
case of hardwired systems, a technician will 
connect a magnetic switch to the seatbelt 
and buckle which will register with the unit 
and sound a buzzer if the seatbelt is not 
engaged when the vehicle or machinery is 
in operation.

"Installation of portable IVMS is really 
unintrusive to the vehicles. We don't cut any 
wire or make any holes or do anything like 
that in the vehicle," Dan said.

This is accounted for in portable units which 
allow for seatbelt – or similar monitoring, 
with a simple cable either connected or 
disconnected when the portable unit is 
installed or removed to prevent having to 
remove sensor equipment.

Compliant installation to account for in-
vehicle components and safety features 
– such as airbags and seatbelt locks – was 
also precisely adhered to, with constant 
monitoring of standards and operational 
requirements to ensure full compliance. 

The system also enables speed monitoring 
and can be set, in accordance with pre-
set speed-zones within geo-zones to alert 
drivers when the vehicle is driving in excess 
of a speed limit within a specific area or zone. 
The map can also enable the identification 
of a hazard or damage in an area – with a 
high degree of accuracy – if harsh driving, 
such as braking or swerving - is recorded. 

The visual accuracy of position data on-site 
is reliant upon use of consistantly updated 
zmine and bigger-picture geographic 
mapping, Dan said.

From a vehicle operational compliance 
and safety point of view, the IVMS is 
equipped to monitor and alert according to 
maintenance, performance and operational 
statuses including scheduled maintenance 
reminders for engines, oil levels, tyres, and 
component replacement.

"Every vehicle is different, and every vehicle 
has its own issues. Fortunately, though, the 
mining sector tends to use similar vehicles 
for most of their fleet," Dan said.

In an emergency situation – such as an 
accident or an asset being stolen – the 
technology underpinning any of Digicore's 
monitoring devices steps up and provides 
high-level monitoring and data.

If the panic button is activated or there 
is a high-impact or rollover situation, 
notifications will be sent immediately and 
the escalation process will be activated via 
push notifications, in the case of the app 
being used, or via other communication 
such as SMS or email.

It will also be activated if there is movement 
detected on a vehicle when there should 
not be – or movement is identified, and then 
communicated by those same channels. 

In the event that movement is not routine or 
scheduled, the unit's recovery mode can be 
remotely activated, and the vehicle or asset 
can be tracked and located to within a five 
metre degree of accuracy.

"This is used most effectively if something 
is stolen. It's actually something we have 
found to be really popular among classic car 
enthusiasts. That's a long way from a mining 
application, I know, but it gives you an idea 
of how the hard-wired IVMS unit, which is 
not easily seen or noticed in the vehicle, 
cannot be easily removed, can be effective 
in the recovery of high-value assets," Dan 
said.

Under standard conditions, the unit will 
generally notify when a vehicle or asset 
moves, it will track its whereabouts every 10 
minutes while moving, and then notify when 
it stops.

In the event of an accident, the unit has 
an onboard accident buffer to record 30 
minutes before and 15 minutes after the 
incident – and data can even be extracted 
to give a second-by-second account of that 
time frame (which is enhanced from every 
five seconds, as a standard).

…and when you have lost something
Like when you have lost your car in a 
shopping centre, trying to locate a vehicle 
or plant on a mine site can take time and 
by using data fed to the interface – and 
then the app – a location tracker will enable 
accurate identification of exactly where an 
asset is and save time.

"Basically, it is like a compass, but it's 
directed at your assets," Dan said.

"You can use this to find the vehicle, and it 
will point you to it."

Built here… and to last
By thinking outside the box, Digicore's team 
has hit onto something which is fit to an 
exact purpose.

It is this which has set them apart.

"As opposed to our competitors, we have 
a willingness to the extra mile and create 
a concept and a design which fits specific 
needs; as opposed to just saying, 'Sorry, it 
doesn't do it',” Dan said.

"It is really satisfying – and actually, a lot of 
fun, to have someone come to us with what 
they need and then we get to brainstorm 
and go out, get a few cables and bits and 
pieces and start putting things together to 
see how it works.

"We are creating something that didn't exist 
before."

While the Digicore team draws on 
components and parts which are on the 
market, they have a core set of products 
they will stick to – because they know they 
work and can be relied upon.

"We design and manufacture our systems 
here ourselves, so we know that what we are 
delivering to our customers, to the market, 
is of a certain high standard,” Dan said.

"It's not as simple as buying a system from 
China and just fit out your fleet."

Digicore has built strong partnerships with 
manufacturers and designers.

One of these partners, called Digital Matter, 
designs, and manufactures the vehicle 
trackers which the team then adapts into 
the IVMS with the reporting system and 
extra pickups utilised.

Digital Matter is run out of South Australia 
and its components are made in Korea but 
based in Perth, and the designer behind the 
company, who has designed many market 
shaping GPS devices, has decades of high-
level experience in the space.

"Their asset tracking is miles ahead of any 
other asset trackers available on the market, 
and light years ahead in things like battery 
life, for example, in these units," Dan said,
And by light years, Dan is not joking.

The units developed by Digital Matter, and 
now being used in Digicore's IVMS systems 
have a battery life of up to 12 years – running 
off three Triple-A batteries. And that is not a 
typo!

"It's a 4G and Bluetooth thing," Dan said.

"Things are very low powered. And, 
as technology advances, the power 
consumption goes down and so it allows 
them to get longer and longer run on the 
batteries."

The supplier also uses IP-67 rated casings 
for the units to enable them to withstand 
the harsh conditions the assets and vehicles 
which are exposed to on mine sites.

"They are very ruggedized as well."

Dan sees Digicore as the "integrator" of 
components and technology; and the 
result is a highly site and condition specific 
unit which meets high-level needs and 
requirements of a client – all with acute 
attention paid to safety and compliance.

"There are different philosophies which we 
have taken from different manufacturers."

The custom reports interface was also 
developed by Digicore, using the Telematic 
Guru platform information. It is essentially 
the technologies of two interfaces brought 
together to ensure all client needs could be 
met.

"We are a solutions provider; we don't just 
sell them something out of the box. It's 
basically, you tell us what you need, and we 
will create a solution for you," Dan said.

Keeping an eye on the future
Digicore has carved a niche from developing 
concepts and contingencies in the safety 
and compliance space.

It has built the mechanism, the interface, 
and the platform to take data collected in 
the harshest conditions, then interpret, 
package, and deliver that data in a manner to 
inform real-time action and contingencies.

It is already top-of-class in its field, and it 
continues to evolve.

"We're doing some stuff with cameras now, 
and we're looking at integrating cameras 
in with the IVMS that will, monitor things 
like driver distractions, make sure they're 
wearing a seatbelt, or not smoking or the 
phone,” Dan said.

"Things like that which can ensure the driver 
is paying attention.

“Monitoring for micro-sleep episodes, which 
has already been integrated into on-site 
monitoring functions, is also expected to 
become one of the "standard" features 
of the Digicore IVMS system. Fatigue 
management, additional safety application 
and compliance are all at the centre of 
Digicore's development edict.”

One thing that is not on the cards though: 
anything with screens.

The entire Digicore ethos is around 
monitoring and empowering operators 
with information that adds to their safety 
and compliance, without adding anything 
that could distract them when driving or 
operating plant.

Hence the fact screens are not part of the 
offering.

"Screens are a distraction. So, we do not see 
them being a part of what we do,” Dan said.
"It goes against what we do and why."

And that comes back to those old-school 
Digicore values. AMR

Iridium Satellite Transceiver.
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When Lachlan McMahon left the 
defence force in 2012, he started 
working in the operational 

technologies in the mining and resources 
sector.

What he discovered was that within the 
network space – specifically the design, 
maintenance and support areas – miners 
seemed to be, in general terms, quite 
underdeveloped in their on-site resource 
capabilities and their network operations 
centres. 

With a team of others who were looking to 
leave the forces at that time, FTP Solutions 
was formed.  FTP stands for Forces 
Transitioning Personnel – although the 
other acronym in the space, File Transfer
Protocol, served as a pretty good ice breaker
when needed!

FTP's team were made up of people 
handpicked for their skill and experience, 
primarily from the defence force. Their first 
engagement concentrated on remediating 
physical infrastructure related to critical 
networks, then focused on developing 
a robust set of protocols, measures and 
monitoring capabilities around the network 
connectivity and infrastructure governance 
elements of their customers business.

FTP had a slightly different view on what 
was important – data wise – from a mine 
environment and instead of focusing on 
what is usually referred to as "Business 
Intelligence", FTP's focus was on what the 
team calls "operational intelligence"; that 
is identifying important information that is 
actually valuable, or critical to operations 
and where decisions need to be made now.

This awareness focuses on issues which 
disrupt or hinder not only network 
connectivity – but has the propensity to 
impact production.

"The data is there if you want to deep dive 
and get into those logs, but 99% of the time, 
you only need to know about the high-level 
information," Lachlan said.

Now, FTP has two operational streams 
– the software side of the business, and 
consulting and support.

The support team are people who are 
reporting to all levels of the mine site 
technology chain, analysing, and reporting 
on the data, and advising on how to improve 
on what they are doing.

It is a team which has been built largely 
on people who have amassed a niche and 
high-value skillset in the military. Providing 
opportunities to ex-military personnel is a 
big part of the FTP story – and one they are 
rightly proud of.

Theatres of Connectivity
The team started identifying gaps in some of 
the wireless technology support and found 
there was nothing out on the market which 
would meet the situational awareness or 
contextual awareness needs.

"A mine has a multitude of assets moving 
around site, such as trucks, dozers, drills, 
and other plant and equipment which are 
connected to the wireless network. The 
issue is when these failed, it wasn't easy to 
understand why, or where they were on the 
mine site,” Lachlan said.

"We couldn't determine the egress point 
or identify the closest point to where they 
were actually located, or moving beyond, 
the network area.

"Traditionally it was difficult to try and figure 
out what
 went wrong, and why did that particular 
asset lose network connectivity."

Enter defence force experience.

It seems unusual to liken a mine site to a 
theatre of war, until the risk of loss of life 
and being surrounded by multi-million 
dollar equipment is considered.

The FTP’s military operational experience 
is extensive and this knowledge enabled 
the situational awareness needed to 
make operational decisions. This formed 
the foundation to a new approach to 
connectivity and communications on site.

"Our team understand exactly what it 
means to have communications, and the 
criticality of knowing the location of where 
assets are," Lachlan said.

From there, the team developed a system 
which would identify where the vehicles 
were and a means of gathering basic 
network statistics around whether an asset  
was actually connected.

Real Time
That is where the software started, but 
before long the team started looking further.

"We went down a path of trying to scope 
out around 'wouldn't it be nice if this was 

actually in real time?'” Lachlan said.

“And wouldn't it be nice if we could replay 
past events for analysis?"

It is here the real challenges started.

"It was a massive, massive challenge for us," 
he said.

"As we were adopting more features, we 
did get to a point three years into the 
development cycle of the software where we 
realised what a challenge and opportunity 
we had on our hands..”

The platform and software were functioning 
well – from a basic monitoring point of view, 
but to make it more useful, and meet market 
needs, the data being collected needed to 
be available in real time.

"The feedback we were getting was, 'Yep. 
Network's great. Can I have added systems 
such as de-watering? Can I put my drills on? 
Can I bring my CCTV Camera in, and can I 
start looking at engine statistics?” Lachlan 
said.

Eventually they re-aligned focus, which 
gave rise to what Lachlan calls a "massive 
lightbulb moment".

"So, from that point, FTP  focused on growing 
our software development team,” he said. 
“From that point – our software solution 
became known as IMS (integrated 
management system) platform and was a 
key focus of the business moving forward.

Another gamechanger was the fact they 
were not tied to one specific technology or 
OEM.

"IMS doesn’t care what IOT devices are being 
used on a mine site, we've got the ability to 
interrogate any device and pull the data that 
important to our clients and visualise that in 
IMS,” Lachlan said.

The Value of Data
The next challenge was that people did not 
know the value of data.

"They didn't understand what it meant to 
the business. They had their processes in 
place for fleet management, for example, 
and they had applications and tools which 
were aimed at increasing productivity, but 
they had nothing that was actually achieving
that,” Lachlan said.

"Using IMS and our services, you don't 

have to have technicians running down 
into the pit every half an hour to try and fix 
something when you can do it remotely."

The technology could also identify the 
source of the problem – whether it was a 
line issue in the network, or whether the 
issue was with an application.

"If there's data missing from an application, 
IMS will identify it… it is about full 
transparency around where there are issues 
and why," Lachlan said.

The platform can also pull in information 
needed to enable the making of decisions 
that an operator might need to make on 
a day-to-day basis, without the operator's 
actual input.

Within the framework there is a series of 
triggers and alerts.

IMS will receive and monitor statistics, ask a 
series of questions and depending on how 
the data answers those questions – and 
how those triggers and alerts respond –  IMS 
will then send out an email or an SMS to a 
maintenance person with an action.

"The response time and resolution of issues 
is dramatically decreased,” Lachlan said.

Pathways
There are paths FTP solutions could travel 
given the capability of the software its team 
has developed, but the acute focus for them 
is to be providing a "governance layer" 
around the data collected and its use.

"At the moment, if a system needs network 
connectivity or data integrity, we want to 
be that sort of governance lab around the 
data,” Lachlan said.

“But can we track people? Absolutely. Can 
you put all the rules in the system around 
whether a person is inducted or has 
qualifications, etc. We can."

The issue, though, Lachlan said, was not the 
capability to capture the data, but what it 
was used for and where it went once it was 
collected.

"This is where, mining companies have to 
be accepting of technology, but they also 
need to be prepared to change policies and 
procedures to be able to use and keep up 
with that technology,” he said.

"For us, the miners who are willing to take 
that step are the miners who are going 

Understanding the Whole Picture

IMS being used to monitor 
and adjust wireless network 
coverage across a mine site.
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down the autonomy path.

"Miners who have gone down the 
autonomous path have quickly realised that 
If they do not have a functioning network, 
they do not have an autonomous operation. 
It's as simple as that."

Autonomy
Knowing what it takes to run an 
autonomous solution from a technology and 
configuration and planning point of view, 
puts the FTP team in a box seat to be a part 
of the autonomous transition movement.

They are driving operators to bring FTP 
in early, when a mine site is going on the 
autonomous journey, so they audit where 
they are from a network point of view, and 
where they need to be.

"We then align that to whatever 
autonomous solution is required and audit 
a customers network, finally simulating an 
autonomous operation before they actually 
go autonomous – we can prove to the 
customer if their networks are capable of 
full autonomy,” Lachlan said.

"If you take it from design, commissioning 
and then support point of view, that is really 
where our team is focusing at the moment.
"We don't build a physical networks, but we 
can manage a third party to do all of that."

Throughout this process, everything is 
undertaken in full consultation with OEMs 
to ensure what is tested and works in a 
controlled or workshop setting is fully 
supported in real world conditions and in 
real time operation.

"That's the nature of autonomous 
operations. But for us, it adds to our story 
because, when a truck stops moving, 
something needs to be done about it. 
Prior to autonomous operations being 
adapted, there was no data on why a truck 
had stopped and no clear visibility until 
there was a direct or immediate impact to 
operations," Lachlan said.

Remote Control
With an office in Brisbane, in Perth and 
another in Calgary, FTP offers 24/7 coverage.
Distance is not an issue either because the 
nature of FTP’s IMS is such that, in 3D mode, 
a clear picture of what the mine looks like is 
available, negating the need to be physically 
on site.

In the effective transitioning of people, 
processes and technology when turning on 

site after site after site, being available 24/7 
to provide that remote ability to support 
these operators is important.

“When you have a company which is bringing 
in autonomous operations to multiple sites 
consecutively, one of the major issues 
arising is the ability to train staff quickly 
enough and to an adequate standard,”
Lachlan said.

This is where the FTP support is vital.

"We can assist the onsite teams and we can 
do it all remotely," he said.

"When we are in 3D mode, we have full 
situational awareness and we can even be 
positioned on the edge of a pit.  We can talk 
to the technicians and advise them as to 
where they should be positioning a trailer, 
for example."

Growing
"Our view is limited only by the potential of 
our product, but we are trying to structure it 
so that we can be sustaintainable,” Lachlan 
said.

FTP is an organisation which has taken a 
considered and sensible approach to the 
development of its technology, and a fair 
and sector-wide approach to clients.

It is what it calls vendor-agnostic. Industry 
standards are built into IMS and these apply 
across the board in each industry. And it is 
not just mining – there are opportunities 
in sectors like transport operations, 
agriculture, and ports – all with the focus on 
what data is important, how that is absorbed 
into IMS and the visibility of it.

It is these significant parts of their 
organisational ethos that, when paired with 
an intuitive and powerful platform, and 
logical user-focused interface, that lend FTP 
the "problems" that come with managing 
growth and providing support in line with 
the potential of the product.

“Our mandate is that we don't just sell you 
a product. We are in partnership with our 
customers, and we are there for
them," Lachlan said. AMR

Co-founder Lachlan McMahon in FTP’s Perth head office.
The Operational Technology Service Centre using IMS to assist 

customers diagnosing issues on-site.

IMS showing network connectivity for vechicles  
during their journey.

IMS tracking vehicles and assets on a mine site.
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Hydraulic drive pumps for in-situ 
line boring and surface facing have 
historically been heavy for operators 

to handle and lacked control and power at 
low cutting speeds.  

AVS Engineering, in Bellevue WA, has 
recently released a brand-new innovation 
in this area – a servo controlled hydraulic 
pump.

The new pump is the result of extensive 
design, development and testing in WA by 
industrial automation engineer, Morne 

Grundling, from Laser Automation Services 
and was initiated by AVS Engineering’s 
need for more consistency and control 
in their own jobs on mine sites across the 
state. The final product developed by Laser 
Automation Services is now available for 
sale through AVS Engineering, to other 
onsite machining companies and the word 
is spreading fast.

Conventional ‘Wisdom’
Conventional hydraulic pump controllers for 
these applications regulate cutting speed 
by restricting the flow of fluid to the pump.  

Choking the flow through a small valve and 
bypassing most of the hydraulic oil creates 
an enormous amount of heat and that 
requires a system of heat exchangers and a 
large reservoir of fluid (often 2.5-times the 
volume actually needed) to be taken to site 
in order to have enough volume and tank 
surface area to cool that fluid during the 
machining process.  

If, for example, a pump is being driven by a 
motor constantly supplying 7.5kW and the 
actual cutting job only requires 2kW for an 
optimal cut, then 5kW of energy is being 
converted into heat in the oil and must be 
dissipated.

Typically, operators allow the entire system 
to warm up or heat soak to between 65°C 
and 85°C before starting the job.  

A second problem caused by reducing the 
flow of fluid to the pump is that the amount 
of power it can produce at lower rotating 

speeds is significantly reduced.  This is not 
ideal if more power is needed to cut through 
harder material – particularly if slow feed 
rates are required.

These two detrimental effects of 
conventional pumps and motors are 
compounded because as the oil heats up, 
and therefore thins, the loss of density 
reduces the amount of power the pump can 
generate in the first place.  

Operators are then forced to increase the 
pressure in the system to compensate.  In 
many cases this means running back and 
forth from the pump to the cutter, trying to 
achieve the best balance possible.

A perfect cut requires consistent flow and 
pressure, so ‘the way it has always been 
done’ just doesn’t deliver the goods.

Smarter Approach
AVS knew what it needed for a smarter way 

Total Control
This very compact, servo-controlled hydraulic pump gives constant monitoring of load and torque to 
maintain optimal cutting speed – even down to 1rpm.  By controlling pump speed and not restricting oil 
flow, there is no excess generation of heat and no need for large oil reservoirs or heat exchangers.  The 
remote control allows operators to fine tune the cutting speed at the job – so no more to and fro from tool 
to pump in the field.

The system’s compact design enables it to be 
neatly tucked into the front of a tray body or 
trailer.

The latest version of the pump and drive 
incorporates a billet aluminium manifold to 
further reduce the number of components in the 
unit and to provide even greater ruggedness in 
the field.
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to achieve highly consistent line boring and 
surface machining results.  Morne Grundling 
is a very experienced industrial automation 
engineer with enormous experience in 
high precision robotics and the ability to 
create an innovative and far more efficient 
solution.
  
He started with a clean sheet of paper and 
adopted the very latest servo motors as the 
basis of the new system.  When properly 
controlled with suitable software and 
power source, these servo motors are able 
to deliver 100% torque at only 1rpm for 
unmatched cutting control.  

By controlling the speed of the pump and 
not restricting its oil flow, the new system 
only makes the flow required to maintain a 
given rpm – no matter the torque or load.  
This is revolutionary.

What’s more, a completely in-house 
designed software system constantly 

updates the servo motor to maintain a 
constant rpm, and therefore cutting rate, 
while automatically compensating for 
minute changes in torque requirements (as 
a function of cutting tip load) and changes in 
oil temperature.  

This extraordinary control is made possible 
by a sensor on the servo that reads two 
million pulses per revolution in 16-bit 
resolution.  Operators soon discover that 
they can very quickly find the sweet spot 
for any cutting job and rely on this highly 
responsive system to maintain that exact 
cutting speed for the duration of the job.

Thus, the intelligent control system instantly 
compensates for variances in the hardness 
of the material being machined.  

If the cutting tip suddenly encounters a 
harder material, the controller instantly 
responds by applying more load to maintain 
the exact cutting speed and give an even 

cut.  Conversely, if the material becomes 
softer, the controller with reduce the load 
to provide the same degree of consistent 
machining.

Perfect for Big Bore Diameters
By providing a degree of control that allows 
operators to dial in cutting speeds as low 
as 1rpm with constant monitoring of load 
and delivery of torque – all while standing at 
the job and fine tuning the process with the 
remote hand controller – the new system is 
ideal for large diameter bores. The larger 
the bore diameter, the longer the radius 
from the centre of the rotating head to the 
actual cutting tip.  

With conventional line borers, it can be very 
difficult (or impossible) to reduce the speed 
of the head enough to stop a cutting tip 
located a metre or more away from over-
speeding or causing sub-optimal cutting 
finishes.

This pump and servo combination gives the 
operator an unprecedented level of control 
for a perfect cut, even in the largest of bores.

Multitude of Advantages in the Field
The new servo pump system is drawing 
attention right across the mining sector 
because it puts to rest so many of the 
inefficiencies of the past.  In a nutshell, the 
improvements include:

• Only 30l of oil is required in a much 
more compact tank, which results in 1/3 
less payload 

• The system will never exceed 45°C 

• Only the exact amount of power 
required to do the job is input, which 
results in reduced loads on generators 
and less fuel consumption 

• The power for the system is stored in a 
DC bus, which allows a ‘soft start’ 

AVS Engineering has many years of experience 
repairing and line boring worn bucket and linkage 
pins to return critical equipment back to service 
as quickly as possible.

These buckets were repaired in-house but AVS 
Engineering also offer onsite machining services 
for their mining customers.
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Less components to transport – pump, 
servo, tank, unique software and 
controller and the cutting head 

• System alarms out in the event of an 
overload – no damage and improved 
operator safety 

• No more than 24V exposure and CAT 
6 safety system in the rugged, fully 
earthed, ISO-approved, hand controller 
 

• The latest pump version incorporates 
a new billet manifold for even greater 
durability and reduced use of flexible 
hoses 

• Internal safety pressure relief valve

The in-built software system also logs 
data while the tool is in operation to allow 
analysis and to help operators make 
continual improvements in the quality and 
efficiency of their work.

It is interesting to note that every servo 
and pump unit is individually tuned and 
calibrated before having its serial number 
applied.  This allows AVS to supply exactly 
the right service parts during its life to 
maintain that high level of calibration.

In-house and Onsite Machining
Apart from designing, building and now 
selling revolutionary electronically controlled 
hydraulic pumps, AVS Engineering has full 
in-house and onsite machining capabilities 
with all the equipment needed for minesite 
maintenance, refurbishment and repairs.  

Its latest acquisition is a simply massive mill 
that enables it to handle any earthmoving 
requirements including the very largest of 
graders, excavators and tip trucks.

Line boring has been the mainstay for many 
years and the company’s capabilities in this 
area are second to none.  AVS can deliver 
accuracy within 0.002 inches over a span of 

12m to ensure even the widest spaced pin 
bores run perfectly true, centre to centre. 
 
Its equipment allows them to handle bores 
from a tiny 35mm to a massive 1200mm 
in diameter, which caters for everything 
from the smallest PTO link to the largest 
excavator arm. 

AVS regularly takes on the large jobs or 
the tricky jobs that require out of the box 
thinking and the fabrication of custom tools.  
One recent example was the repair of the 
rails on a 50t crane fork.  

Bearing failure had caused significant 
damage to the inner and outer runners on 
the lift, so AVS built an automated surface 
grinding rig to run up and down the inside 
of the rails to machine them back to a flat 
surface after reclamation welding had been 
completed.

AVS’s founders, father and son team 

Vaughan and Adrian South, have decades of 
experience working on mine sites across the 
country and all that expertise is passed on to 
each and every client.  This is what enables 
them to solve difficult engineering problems 
and come up with innovative solutions.  

A major part of their business is in line 
boring and surface machining and that 
has led them to design and build the 
new DC controlled pump, which is now 
available for other machinists to purchase.  
Australian know-how and expertise applied 
to Australian industry – a smarter thinking 
success story. AMR

A recent addition to the AVS line-up is this 
huge mill, which handles any earthmoving 
requirements including the very largest of 
graders, excavators and tip trucks.
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W www.avsengineering.com.au
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