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IT
TAKES A
VILLAGE
TO RAISE A MINE
WE'VE PROBABLY ALL HEARD THE ADAGE ‘IT TAKES A VILLAGE TO RAISE A CHILD’ AT SOME POINT.
THE AFRICAN PROVERB, WHICH REFERS TO HOW AN ENTIRE COMMUNITY ASSISTS IN BRINGING UP
A HEALTHY HAPPY CHILD, COULD EASILY BE ADAPTED TO BUILDING A MINE.

a mine begins to
close the day it
opens

Geological surveying employs techniques from the traditional walk-over survey,
studying outcrops and landforms, through to more intrusive methods, such as hand
augering and machine-driven boreholes, to the use of geophysical techniques and remote
sensing methods, such as aerial photography and satellite imagery.
Such surveys may be undertaken by private companies or state and national survey
organisations to build a library of national geoscience and attract investment.
A recent example is the Geoscience Australia’s Exploring for the Future programme
which identified potential new mineral and groundwater resources in the Northern
Territory and Queensland courtesy of the world’s largest airborne electromagnetic
survey.

ust in the same way that there are thousands of interactions that help a child
grow in a safe and healthy environment, getting an economically viable and
environmentally sustainable mine off the ground takes a cast of thousands.

The survey - led by Minister for Resources and Northern Australia Matt Canavan
- contained 60,000-line kilometres of data providing new insights into mineral-rich
areas in Northern Australia that had not previously been explored.

The statement is expressly true in the field of battery minerals such as
lithium, nickel, cobalt, manganese, copper, rare earths and more. This
category is going through somewhat of a baby boom with Western Australia
alone standing to gain 93,000 jobs and a $56 billion injection into the local economy by
2025 if it expands its lithium and new energy metals sector beyond just exports.

According to Minister Canavan, the survey employed airborne electromagnetics to map
the electrical conductivity below the Earth’s surface to a depth of several hundred metres.

In just mineral resources, Australia holds a significant share of the world's nickel
(24%), lithium (18%), cobalt (17%), vanadium (18%), manganese (11%), copper (13%) and
rare earths (3%).
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A lot of bodies have to be accomodated on a mine site.

According to Andrew Chandler, General Manager at Easternwell Minerals, the survey
and prospecting stage involves a great deal of data processing, high-level modelling and
good old fashion ‘gutfeel’.

However, it’s all well and good having these resources in the ground – or the bun in
the oven so to speak – but how do we find them, extract them and send them off into
the world?

EXPLORATION – MIDWIVES AND DOCTORS
While battery minerals may be the flavour of the month, Andrew Chandler says that
the process doesn’t differ a great deal from other commodities.
"The methods are the same as more traditional minerals, there may be different
signatures that indicate potential orebodies, but the methods of identifying them are
the same," says Mr Chandler.
>>

SURVEY – OUR CHILD’S RADIOLOGISTS
Akin to the specialists who perform routine ultrasound testing throughout
pregnancy, a geological survey is the systematic investigation of the underground
geology of an area to create a geological map or model.
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beginning to
breathe new life
into this waste
material
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Underground and open-pit mines don't look
considerably different than in previous generations.

On the ground, exploration for battery
minerals is not limited to greenfield sites,
with companies not necessarily looking
for primary deposits, but also looking at
existing tailings dumps.

Through this process, characterisation
of these wastes will allow for tailormade, environmentally conscientious
management strategies to be developed to
handle the lower-value by-products.

According to the International Council
on Mining and Metals, tailings are a
common by-product of the mineral
recovery process.

“Look at the Kamativi Lithium Project
in Zimbabwe, where they mined deposits
for years for tin and never bothered about
the lithium,” says Michael Cronwright,
Principal Consultant – Battery Metals for
CSA Global.

They usually take the form of a liquid
slurry made of fine mineral particles
– created when mined ore is crushed,
ground and processed.
Companies are beginning to breathe
new life into this waste material and
seeing them as potential resources.
Australia is currently the world’s top
hard rock lithium producer, offering a
much-needed boost to Western Australia’s
mining sector in particular.
But maintaining this position is tough
because building new mines can cost
anything between A$150 million and A$2
billion, on top of exploration costs.

being reconsidered due to the associated
cobalt credits

However, you don’t necessarily need a
brand-new mine to get lithium, thanks
to new techniques that allow lithium to
be recovered from much lower-grade
materials. Instead of being dumped, mine
tailings can be re-mined.

“These guys are now revisiting the tailings
deposit from a lithium perspective, literally
just picking up tailings material, putting
it through a wash plant and producing a
concentrate.”
On top of this, Mr Cronwright says that
viable lithium deposits were mined in the
past for other commodities like tin and
tantalum, allowing miners to add value to
existing operations.
In Australia, Greenbushes – which has
been producing lithium since 1983 - was
initially pegged as a tin and tantalum mine in
1888, making it the longest-running mining
lease in WA regardless of the commodity.

Other commodities in the spotlight with the green energy boom include cobalt,
nickel and vanadium which have seen significant price rises and fluctuations over the
past couple of years.

Similarly, the Manono lithium project in
the Democratic Republic of Congo (DRC),
one of the world's premier undeveloped
hard rock lithium deposits was also mined
in the past for tin.

Cobalt, in particular, is used by Tesla and Apple in their battery cathode technologies
and has attracted a lot of interest from juniors. However, with concerns over ethical
sourcing of cobalt, tin and tantalum, many juniors, miners and technology companies
are looking at innovations through blockchain technologies to ensure ethical sourcing
or looking at replacing the cobalt with nickel dominant cathode technologies.
>>

EXPLOSION PROTECTED
DIESEL EQUIPMENT SPECIALISTS
TORQUE TITAN 10T
Lift capacity 10,000kg,
600mm from fork set vertical face.
TE Designed and Manufactured Explosion
Protected Diesel Engine System (ExDES)
Industry Leading Servicability
Industry Leading Visibility
Built for Purpose Hydraulic System
Lowest Whole of life Running Cost

AUSTRALIAN OWNED AND MANUFACTURED

120 KW EXDES
KEY DIFFERENCES
< 10mg/m3 Diesel Particulate Pre-Filter
(0 post filter)
70% Carbon Monoxide reduction
>30 hours Diesel Particulate Filter life
7m3/Sec ventilation air requirement
Mechanical fuel injection
Supercharged
Waterless Exhaust System
Lowest whole of life running cost
Industry leading serviceability

TORQUE TITAN 12T

160 KW EXDES

Torque Enterprises has sold two 12T LHD’s
delivery June 2020. TE believes that the
bigger capacity machines will be the future
given that nothing in underground mining
is getting lighter.

Torque Enterprises Pty Ltd has designed
and manufactured a 160kW explosion
protected diesel engine system which will
be the power plant for the
12T Torque Titan.

torqueenterprises.com.au

admin@torqueqld.com.au
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RANGE OF
EXPLOSION PROTECTED
UNDERGROUND LOADERS
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Experienced explorers understand that there are no shortcuts.
A cast of thousands.

“Many marginal nickel deposits previously considered uneconomic in jurisdictions
like Australia are being reconsidered due to the associated cobalt credits and the fact
that it can be ethically sourced and is conflict-free.
“It's obviously easier just to relook at stuff that you already know because there's been
quite a lot of work done on some the known deposits,” says Mr Cronwright.
While thoughts of mineral exploration may invoke images of drill rigs and hard work
under a relentless sun in the middle of nowhere, technology is becoming as valuable to
explorers as the prize for which they are searching.
According to Karl van Olden, Mining Manager for CSA Global computerisation,
analytics and 3D modelling are all tools being used by modern-day explorers to ensure
that there are no gaps in data collection and analysis.
“There's a whole bunch of stuff that happens right at the early stages of exploration
where there's data collected that’s critical to the later stages of the mining process.
“If you’re not capturing that data early, then it can become quite costly. It’s important
to start with the end in mind. Experienced explorers understand that there are no
shortcuts. They have to do it properly from the beginning with a big-picture view of
the whole value chain in mind, not just discovery,” said Mr van Olden.
The traditional model for an exploration company would be to locate and prove a
discovery and sell it off to a larger company. However, the ability to flip projects is not
as simple as it was in the past, with investors being spoilt for choice and a lot more now
proving both discerning and commodity agnostic.

Closure planning
is a continual
process

According to Cronwright, the junior exploration company mentality is slowly being
replaced by that of a junior miner with a more medium to long-term view on projects
with a view to actually being a producer.
"What you're seeing is guys have to get their project through to the feasibility and
study stage, and even be prepared to mine to some sort of scale to demonstrate that
they can do what they said early on.
“A good project isn’t always about being bigger or having a higher grade. It is about
having the right management team that can think outside the box in terms of fast
tracking and de-risking projects, applying new technologies in the exploration process
and understanding the processing aspects and potential product unique to the project
early on.”
The equation is particularly acute in the battery minerals category says van Olden where
miners must do more than discover. Miners must also be able to produce a product that
fits a client’s specific requirements, especially with the operations that rely on signing
offtake agreements to underpin their economics.
“You've got a guaranteed buyer for gold. However, with battery minerals, you need to
prove that you can meet a client’s specifications because these minerals have different
downstream uses.
“Just knowing you've got a graphite deposit is all well and good, but can you produce it at
the rate the client wants? Can you produce at the specs that they want?" says Mr van Olden.
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MINE PLANNING AND DESIGN – OUR BABY FINDS ITS FEET
Physical mining hasn't changed substantially over time. Underground and open-pit
mines don't look considerably different than in previous generations. However, according
to Mr van Olden, new technologies and significantly improved computing power are
helping to increase efficiency and performance at the mine planning stage.
"Miners of 20 or 30 years ago did fine. They made money, and their pits don't look
much different from ours of today.
“New software allows us to build a three-dimensional sequence of events. The new
technology allows us to track the millions of different interactions over the lifetime of
mine through the computerised scenario and determine what is going to be the best
option to turn that deposit into value for the shareholders,” says van Olden.
Parents begin planning for their child's future from early on by enrolling them for
the best schools, putting them into a sports club and making sure they have the correct
vaccinations.
Similarly, a mine begins to close the day it opens.
Decisions made during the mine planning and development phase – and even earlier,
during the exploration phase – have profound effects on the ultimate closure plan, its
cost, and the resulting landscape performance. These decisions need to be made within
a framework of closure planning to realise successful land reclamation.
Felicity Jones, Group Leader & Principal Environmental Consultant for 360
Environmental says that planning and provisioning for mine closure have received
more attention in the last five to ten due to higher expectations from regulators and
the general public.
“The rise of activism from the public is an area of risk, though one that many mining
supporters in Australia have not yet been exposed to.
“Education of the general public by the industry will be a key issue - now and into the
future – as many have said before, the industry needs to get better at selling its benefits
to society and explaining the management of real versus perceived impacts and risks.
“The community is becoming more and more unaccepting that some miners go
bankrupt and leave a dirty and un-safe site behind. This has been partly recognised
and addressed by the introduction of the Mine Rehabilitation Fund in WA to clean up
the worst of the abandoned sites,” says Ms Jones.

DEVELOPMENT – OFF TO SCHOOL
Once a miner has secured the necessary permits, funding and local stakeholder
support construction can begin.
However, acquiring the latter can be tricky, with professional services company EY
ranking social license to operate (SLTO) as it's number one business risk for the metal
and mining sector.
Not being able to secure an SLTO can delay construction, soaking up capital and
ruining shareholder confidence.
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A paper published in the Proceedings of
the National Academy of Sciences in 2014,
found that delays as a result of community
conflict cost companies US$20 million per
week on major mining projects worth
US$3 to $5 billion.
At the same time, it was reported that
community opposition caused five mining
projects to be abandoned globally between
2006 and 2013. This includes a coal mining
project in New South Wales’ Hunter Valley.
Issues around social license is not
limited to coal and oil, with new-age
battery metals also under scrutiny despite
their sustainable credentials.
“The spotlights on them. Whilst they are
promoting an environmentally friendly
and new-age energy mix, they still must
reduce the impact their operations have
on the environment and show that they
doing all they can to involve and support
the communities in which they are
operating,” says Mr Cronwright.
Lack of a SLTO can limit opportunities
for mining projects well before even
making it to this stage according to Karl
van Olden, who says that every bit of
mining needs to be done exclusively and
maintain a cohesive profile within any
social setting.
>>
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Miners must
also be able
to produce a
product that fits
a client’s specific
requirements

SERVING AUSTRALIA FOR MORE THAN 90 YEARS
The future of the mining industry is dependent upon the legacy it leaves.

DIX FILTRATION SYSTEMS
He states that junior companies may
even struggle to get a meeting with a bank,
let alone funding, without the correct ESG
(environmental, social and governance)
framework in place even when they have
a bankable feasibility study in their hand.
The construction of roads, rail, airstrips
plus services such as water, sewage
and power can only begin once these
approvals have been granted.
This stage is not dissimilar to other
construction projects except that it
happens in a remote location.
The critical difference in construction
is the mine itself, the crushing and
processing plant, the tailings storage
facility and the waste storage areas.

PRODUCTION – ADOLESCENCE:
OUR MINE IS GROWING UP

Or a nickel mine with significant acid-generating potential versus one without,” says
Ms Jones. Looking ahead, bacteria could have a place in the processing of minerals for
mining companies working to establish economic methods to access difficult to extract
or low-value ores.
One such miner is Western Areas who took over the BioHeap business developed by
Pacific Ore (Australia) Pty Ltd in 2009.
The process utilises a suite of bacterial cultures to leach or liberate valuable metals
from sulphide ores, and each culture is bred specifically to target the sulphide of interest.
Nickel, copper, cobalt, zinc and refractory gold ores are all suited to BioHeap processing.
Western Areas, Managing Director and CEO Dan Lougher claims that the method is
opening up another avenue to treat lower-grade ores.

CLOSURE – ADULTHOOD AND NEW BEGINNINGS
The final stage in the operation of most mines is closure, the process of closing a mine
and re-contouring, re-vegetating, and restoring the water and land values.
“While much of the physical activity happens at the end of a mine’s life such as the
removal of infrastructure, closing of portals and final rehabilitation of waste dumps, the
planning stage should start alongside the mine design stage, or before in exploration,”
says Ms Jones.
Closure planning is a continual process, according to Jones where early Mine Closure
Plans will recognise gaps in knowledge and identify ways to close the gap, perhaps by
implementing rehabilitation trials, or collecting baseline information prior to significant
stages of the mine's operation.

While lithium-ion batteries and other
technologies are relatively new, the
ingredients that go into them are not, says
Felicity Jones.

“Closure plans are revised during the operational life of the mine, to allow for new
knowledge, new stakeholder expectations and changes to a mine’s footprint. Closure
plans that are written later in a mine’s operational life are more detailed, as early
knowledge gaps are closed over time and relinquishment criteria are refined.

“We have been mining for many of these
resources since before 'battery minerals'
become a popular term,” she says.

“Key to closure planning is establishing post-closure land use. Consultation with
relevant stakeholders in the early stages of planning and on-going throughout the mine's
life is key to determine what infrastructure might stay on-site and what final landform
is most appropriate for the intended end land use,” said Ms Jones.

“For example, a simple conglomerate
gold project that does not require cyanide
for processing versus a more typical
carbon-in-leach operation.

CONTACT US TODAY FOR ALL YOUR
ENGINEERING AND FILTRATION REQUIREMENTS.

There are two main aspects to the closure of a mine site – planning and physical works.

Broadly speaking, production is
separated into two categories: surface
or open-pit mining and underground
mining.

Ms Jones observes that all mines are
different – some are more complex
than others both between and within
commodities.

DIX STAINLESS STEEL SCREEN AND MEDIA FILTERS.
CAD AND SOLID WORKS DESIGN, BOTH MILD STEEL AND
STAINLESS STEEL FABRICATION, 316 S/S REPAIR BANDS AND
TAPPING BANDS, FOOT VALVES from 80MM TO 600MM
SUPPLIERS OF AZUD DISC, SUCTION SCANNER AND
WASTE WATER
FILTRATION SYSTEMS.

Azud Disc
Filtration

Mobile water treatment
plant
Dix screen filter installation

Azud Suction Scanner

The legacy of our families is dependent on teaching our children the beliefs and values
that will make them active contributors to society.
In a similar vein, the Australian Government says in its Mine Closure Handbook, the
future of the mining industry is dependent upon the legacy it leaves.
The industry must recognise that to gain access to future resources, it needs to
demonstrate that it can effectively manage and close mines with the support of the
communities in which it operates. NE
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Dix 316 s/s Repair Bands
Like us on face
book.

Ph: 08 85861500
Email:
sales@dixrenmark.com.au
Web: dixrenmark.com.au

Dix Flap style foot
valves

