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Thor Mining’s Mick Billing on how his firm’s exposure to new copper
vehicle could represent a ‘fascinating opportunity’ for investors.
Against a backdrop of steady progress in its
tungsten and molybdenum interests, this year
has seen Thor Mining (LSE:THR) introduce radical
changes to its copper strategy. Alongside its partner
Environmental Copper Recovery, the company has
agreed to transfer its stake in the Kapunda copper
project into a business called EnviroCopper. The
new vehicle will focus on using a non-invasive
production technique called in-situ recovery (ISR)
to recover copper – an approach currently being
utilised by few firms globally.

called Kapunda. Thor, in turn, holds the right to
purchase a 60pc interest in Environmental Copper
Recovery (equivalent to a 45pc equity position in
the Kapunda acreage) in exchange for A$1.8m
worth of project funding. EMR, meanwhile, holds
earn-in rights for up to 75pc of another South
Australia-based project called Moonta.

Despite being described as a ‘very exciting
development’ that ‘should not be underestimated’
by Thor’s executive chairman Mick Billing, the
EnviroCopper deal has yet to capture the market’s
attention fully. In this special presentation, Billing
explains why developments in ISR technology and
exposure to a second South Australian project
called Moonta make EnviroCopper a ‘fascinating
opportunity’ for Thor and its investors moving
forward.

New Approach
EnviroCopper is a copper exploration, development,
and production business formed in March to
hold and progress the ISR projects held by Thor,
Environmental Copper Recovery, and another firm
called Environmental Metals Recovery (EMR). To
recap, Environmental Copper Recovery holds the
earn-in rights for up to 75pc of an area thought to
be ISR-amenable within a South Australian project

Location of the Kapunda and Moonta projects

EnviroCopper will focus initially on bringing
Kapunda into production as Australia’s first ISR
copper mine. It will then apply the technique at
Moonta, which has the potential to be a much
larger opportunity based on early exploration. With
South Australia boasting a long history of copper
prospectivity, Billing believes Thor’s exposure to
the red metal could end up surpassing its more
well-known tungsten and molybdenum operations.
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Terms of the Deal
Under the terms of March’s deal, Thor has been granted the right to acquire a 25pc pre-listing interest
in EnviroCopper in exchange for the A$600,000 worth of project funding provided by Thor to date to
Environmental Copper Recovery.
Thor can also acquire an additional 5pc seed capital interest in the new vehicle by spending a further
A$400,000.
All-in-all, Billing says the terms of the EnviroCopper deal have reduced Thor’s cash commitments at
Kapunda significantly. As a bonus, the company will also be granted exposure to a new, significantly-larger
prospective copper play once investors take Moonta into account.

“

“

I don’t believe the market has absorbed the gravity of this
opportunity. It is generally unknown that this little corner of Australia
has historically produced a significant amount of copper. South
Australia really is riddled with copper. Australian copper production
actually began at Kapunda, but there are many other deposits to
the north and south. If EnviroCopper can find the right conditions
for the ISR process across the region, it really will be a fascinating
opportunity for Thor, & EnviroCopper.
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What is in-situ recovery (ISR)?
ISR is a low-cost and low-environmental impact
style of metal production that utilises chemical
processes rather than mining operations. The
technique has been used commercially in the
mining industry for phosphate and uranium
extraction since the 1960s and has existed in
South Australia for more than 15 years.
Although it is well-established, ISR’s introduction
to the copper sector has been relatively recent.
Indeed, as it stands, the only other example of
copper production using ISR technology globally
is the Gunnison project in Arizona. The asset,
which is owned by Excelsior mining, is under
construction, fully financed, and expected to enter
production in Q4 this year. Also Florence operated
by Taseko.
The method is centred around the extraction of a
substance from a solid that has come into contact
with a liquid- a process called ‘leaching’. One
common example of the leaching process in action
is the infusion of a teabag into boiling water when
making a cup of tea.

dissolves minerals contained within bodies of
rock into solution. This liquid is then transported
through the pore spaces in rock before eventually
reaching the surface. Any mineralisation held
will then be visible as staining on the outside of
surface rocks. For example, the pit walls at many
abandoned mines across South Australia are
coloured green and blue as a result of leached
copper mineralisation hitting the surface.
ISR essentially accelerates and scales-up this
natural process. A material called a lixiviant is
dissolved into water to create a solution that is
pumped into a mineral-bearing orebody through
an injection well. Here, the liquid will dissolve metal
present under the watch of ‘monitor bores’ that
calculate when more or less solution needs to
be pumped(?). Once all the metal has dissolved,
the ‘pregnant’ fluid is extracted from the orebody
through another bore or extraction well. It is then
transported to a processing plant, where ion
exchange technology is used to create a saleable
commodity.

A similar process occurs naturally in the geological
world when slightly acidic or alkaline groundwater
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Traditionally, sulphuric acid has been used to
dissolve metals in the ISR process. In recent years,
Australia’s national science agency, the CSIRO,
and Curtin University has developed lixiviant
systems that use glycine and thiosulphate.

A resource that looks pretty low grade on the surface may be
perfect for in-situ leaching. High-grade resources do not fit the
process because a lot of surface area is required to dissolve a lump
of copper. If you have huge chunks of the metal, then there will be
an awful lot that is not exposed to the lixiviant that is dissolving it -it
needs to be fine. ISR needs relatively unique conditions to work, but
we believe we may have those conditions with the EnviroCopper
projects. We are certainly very confident that Kapunda is ISRamenable based on our work to date. We also believe there is a
good chance that the right conditions are present at Moonta, but a
bit more work is required.

“

“

The two chemicals – both used in a range of existing
medical, dentistry, and farming industries – are
biodegradable and can recover copper and gold in
a much broader range of scenarios that sulphuric
acid under the right geochemical conditions.
Billing says that one of the most important of these
conditions is a relatively low-grade resource.
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What are the benefits of in-situ recovery (ISR)?

On the economic side, ISR is simply a very low-cost
way of getting minerals out of the ground. Unlike
open cut and underground mining operations, it
requires minimal infrastructure. As well as enabling
the cheap restoration of any land used, this
removes the requirement for expensive processes
like blasting and moving rock, developing open
pits, and constructing tailing dams and waste
dumps. As a result, ISR operations typically boast
both lower capital expenditure to first cash flow
and higher returns on investment than alternative
mineral recovery techniques.
Likewise, the simplicity of ISR projects also means
they are highly scalable. This allows operators to
respond instantly to changes in commodity market
conditions. For example, if a price movement is
evident, then the operator of an ISR operation can
ramp up or down production as required by simply
turning a series of production wells on or off. The
potential economic benefits on both the upside
and the downside here are clear. Likewise, because
ISR operations are cheap, they can operate longer
than other production techniques in a depressed
price cycle.
From an environmental and visual perspective,
ISR operations also have a much lower impact
than mineral extraction methods like open cut
and underground mining. Indeed, the industry
commonly refers to the process as ‘invisible
mining.’

As a result, ISR projects can often co-exist with
other land use activities like cropping, grazing, and
foot traffic. This can help the projects achieve the
economic, social, and environmental clearances
required for development – a common hurdle for
many resource projects. The technique can even
be used to recover metals profitably from known,
but undeveloped ‘stranded’ ore-bodies that have
previously been prohibited due to fears over their
environmental impact.
Billing expects EnviroCopper’s ability to utilise
ISR’s benefits to be supported by Environmental
Copper Recovery, EMR, and the South Australian
government’s experience in the area.

“

Our team and a lot of the
people we are working with are
the go-to people in Australia
for ISA as they have been
working on the in-situ mining
of uranium for years,’ he says.
‘Likewise, South Australia’s
government has a regulatory
system in place as it has had
to develop this for the uranium
deposits that have been in
production for close to two
decades.

“

When the right conditions are present, ISR
offers numerous economic and environmental
advantages over traditional mining techniques.
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Progress at Kapunda
EnviroCopper’s first focus will be its 75pc-owned
Kapunda, where it hopes to achieve production and
demonstrate ISR’s operational viability. Kapunda
is found around 90km north-west of Adelaide and
is often described as the birthplace of Australian
copper mining. The project was established in
the 19th Century when it became Australia’s first
profitably operating copper mine at a time of
severe nation-wide financial depression.

In February 2018, Environmental Copper Recovery
then used historical drilling data, taken at Kapunda
between 1965 to 2008, to calculate an ISRamenable inferred copper resource estimate
of 119,000ts. The company said historic water
sampling data had indicated significant levels
of copper in groundwater at the mine, while
environmental and hydrogeological work had
suggested that ISR flow rates could be obtained.

After a long period of relative inactivity, Kapunda
experienced a resurgence in interest in 2016 when
Environmental Copper Recovery’s geologists
suggested that it had the potential to be ISRamenable. Shortly afterwards, Environmental
Copper Recovery entered discussions with
tenement holder Terramin Exploration centred
around becoming the manager of an ISR project at
the site with the aid of a three-year, earn-in funding
package from Thor. The two firms subsequently
signed a JV agreement after Kapunda mine-site
owner Light Regional Council agreed to allow
Environmental Copper Recovery to undertake
early-stage investigative work at the asset.

After establishing that Kapunda’s mineralisation
could be amenable to leaching, Environmental
Copper Recovery got to work on planning a
staged project to access the resource under the
South Australia Mining Act 1971. Much progress
has been made here, with Environmental Copper
Recovery currently preparing to carry out field
recovery trials including activities such as pump
testing and hydro evaluation. Billing says the next
step at Kapunda under EnviroCopper is likely to
be a field leach trial, which will see the business
dissolve a small amount of work copper in the
ground before pulling it out.

Kapunda Resource Estimate
Resource
Mineralisation
Copper Oxide
Secondary copper sulphide

Copper

Classification

MT

Grade
%

Contained
copper (t)

Inferred
Inferred
Sub Total

30.3
17.1
47.4

0.24
0.27
0.25

73,000
46,000
119,000

Evidence of copper mineralisation on
the surface of rocks at Kapunda
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Next Steps
Before commercialisation, EnviroCopper must go on to complete a pre-feasibility study and a definitive
feasibility study at Kapunda while also meeting any necessary environmental, social, and regulatory
requirements. Handily, these efforts will be supported by a $2.8m government-issued research grant, which
Environmental Copper Recovery expects to fund the project through to the demonstration of feasibility.
Environmental Copper Recovery has said the money will fund research that it intends to lead to better
environmental outcomes, superior economics results, and more productive community engagement.
Meanwhile, Billing adds that both government and local support are proving particularly advantageous in
the permitting side of Kapunda’s development.

“

The work to make sure we get a social licence is something
that takes a lot of time because we are right next to a town. If
Kapunda were out in the middle of no-where, this would not be
such a critical issue. Luckily, both the authorities and the townsfolk
are supportive of what we are doing. The technical aspects of
Kapunda’s development could probably be done very quickly
if we do not encounter social issues. We are trying to handle it
sensitively and at a pace that works for the local community.

“

“

Finally, Environmental Copper Recovery’s Kapunda resource was handed an unexpected bonus in April this
year, when the business announced that it had successfully recovered gold from samples taken from the
project. Billing tells us that Environmental Copper Recovery has been on studies to quantify whether it can
add a gold resource to Kapunda’s previously-published copper resource.

“

“

We are working on historical drill holes at Kapunda so we can come
up with a reliable number for how much gold is there,’ he says. ‘This
a lengthy process as many of the records are several decades old.
We are also preparing to do some field tests which may impact on
the gold side of the project. We have put the application into the
government to put in some holes and do some push/pull tests which
should also allow us to assay for the presence of gold.
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Moonta Opportunity
Once progress has been made at Kapunda,
EnviroCopper will move on to its second copper
production opportunity- the Moonta project.
Moonta is located around 160km north-north-east
of Adelaide within the historical copper triangle
of South Australia, where around 300,000ts of
copper were mined and processed between the
1860s and 1920s.
Although it is an early-stage tenement in respect to
the ISR process, Moonta is highly mineralised and
includes numerous historically-mined deposits and
more recent copper discoveries. These include
the Bruce and Wombat deposits, which are both
characterised by deeply developed weathered
troughs that extend hundreds of metres below the
surface. These contain copper mineralisation in
an environment which appears oxidised, porous,
and likely permeable, that is held between layers
of fresh and impermeable rock,. According to
EnviroCopper, these attributes are critical to the
production of copper via ISR. What’s more, both
deposits remain open along strike, leaving the
potential for upside in the future.
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Last month saw EnviroCopper announce that
Mining Plus has been engaged to prepare a mineral
resource estimate on several Category 1 deposits
at Moonta. Although more work must be done,
Billing believes that if all the potential mineralisation
at Moonta can reach Category 1, the site could end
up as a much larger¬ and longer-term opportunity
than Kapunda:

“

If we assume that we can we
get all of this mineralisation
in Category 1 converted to
resource status, then we could
have up to two-and-a-half
times the tonnage of copper
metal at Moonta than we do
at Kapunda. This would be
game-changing, and getting
access to this additional
prospectivity without additional
financial burden is the reason
why Thor participated in the
EnviroCopper deal.

“

Copper/Gold
deposit

While there can be no guarantee that further work
will lead to the determination of a mineral resource at
Moonta, the site has an ISR-amenable exploration
target of between 238-310MMts copper at a
grade range of 0.18-0.23pc. This range is formed
from three categories of deposits that each have
a different level of confidence attached to them.
Category 1 deposits are the most advanced and
thought to contain between 80-120Mts copper
collectively. Meanwhile, Category 2 and Category
3 deposits are earlier stage and thought to reach
between 28-45Mt and 120-145Mt respectively.

% Cu

From

To

From

To

80
38
120

120
45
145

0.18
0.18
0.18

0.23
0.23
0.23
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What does the future hold?
If EnviroCopper can prove ISR’s operational viability
in the copper arena, then its directors believe they
can introduce the technique at projects far beyond
Kapunda and Moonta. Indeed, the firm has said
that it aims to develop an expanded portfolio of
opportunities, initially focusing solely on South
Australia but potentially moving into other territories
in the future.
Likewise, the business believes that favourable
conditions in the copper market are likely to
continue driving demand for the metal moving
forward. As Thor has previously highlighted, this
increased interest is expected to arise from an
exploration in the uptake of electric vehicles, which
use up to three times as much copper as internal
combustion

To satisfy the market’s increasing demand for
unique exposure to the copper market properly,
EnviroCopper has also said it plans to list
on a recognised exchange this year. Thor’s
shareholders will hold first option to invest in any
listing of the business. Summarising, Billing tells
us that a listing represents the perfect way for
Thor to show its shareholders how much value it
expects EnviroCopper to generate from using ISR
techniques to recover copper.

Through their position in Thor, shareholders we be able to see the
demonstrable value of our Enviro Copper holding, as that value
will be in our financial accounts as a tradable market valued asset
rather than as merely an in-company project. The ISR of copper
has the potential to co-exist without significant disruption to
farming and once completed, have little to no impact on future
agricultural land use. ISR is an extension of proven technology and
has been in use since the 1960’s.

“

“

With recent technical advances, ISR can now offer a lower
footprint and is likely to find further application in mineral recovery
fields because it can coexist with other land use activities. This is
a very exciting development in Thor’s copper strategy, potentially
adding significant scale to our copper interests by bringing
Moonta together with our existing interest in Kapunda within a
potentially-large ISR-focussed copper business.

“

“

vehicles. Demand is also expected to thrive as
living standards in countries previously viewed as
‘third world’ begin to improve at unprecedented
rates. Indeed, the construction and acquisition
of infrastructure and appliances in these regions
alone require vast quantities of the red metal.
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Contact Us
To find out more please contact Stuart:
Email: info@miningmaven.com
Telephone: +44 (0) 208 226 5175
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