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The Kalgoorlie ‘superpit’, a gold 
mine in Western Australia and 

one of the country’s largest 
currently in operation

ENVIRONMENT
Abandoned mines

Following the global financial crisis, Australia was the  
only Western economy not to go into recession.

Why? In a word, mining. But what happens to
all of those holes in the ground once the valuable  

stuff has been dug out? Geordie Torr counts  
the cost of mining’s toxic legacy
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ABOVE: Modern mines, such as in this one in Kalgoorlie, Western Australia, can create up to several million tonnes of waste  
per tonne of mineral produced; BELOW: The Rio Tinto river in southwest Spain gets its distinctive reddish hue due to iron 
residue produced by nearby mines. Heavy-metal contamination has resulted in severe environmental damage
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Abandoned mines

M ining has 
played a 
pivotal role 
in Australia’s 

development, from the gold rushes of the 1850s 
to the resource boom of the 21st century. Today, 
the industry accounts for roughly ten per cent 
of Australia’s GDP and more than half of its 
export earnings; last year, minerals and energy 
exports reached AU$195billion (£111billion).

But all of that mining activity has left its mark 
on the landscape. In Australia, there are more 
than 50,000 abandoned mines, but no-one 
knows for certain just how many there actually 
are. ‘That figure is getting on for 20 years old 
now,’ says Charles Roche, executive director of 
the Mineral Policy Institute (MPI). ‘The 
rationalisation of government services means 
that there just aren’t the people in departments 
looking after these things like they used to. We 
just don’t know how big the problem is.’

‘The data are very poor quality,’ agrees 
Corinne Unger, a University of Queensland PhD 
candidate who served as an industry fellow for 
UQ’s Centre for Mined Land Rehabilitation. 
‘Some of the data sets are simply historic mining 
records and haven’t been verified via systematic 
risk-assessment processes. There is currently no 
national database or consistent approach to 
manage or prioritise sites for remediation.’ 

WASTE PRODUCT
What we do know is that the problem is getting 
worse. ‘We have more mines and they’re 
becoming much larger,’ says Roche. ‘And as ore 
grades decrease, you get more waste.’

In most cases, it’s this waste, rather than the 
actual hole, that’s the problem. Depending on 
the type of mining, producing a tonne of a given 
metal or mineral can result in the production of 
anything from just one to several million tonnes 
of waste rock and tailings (the residue left over 
when a metal or mineral is removed from ore). 
Taken across the Australian mining industry, 
that waste material adds up.

‘When you just consider coal and the more 
dominant metal mines, we’re probably digging 
up in the order of ten billion tonnes a year,’ says 
Gavin Mudd, an associate professor in 
environmental engineering at RMIT University in 
Melbourne. ‘About a fifth of that gets processed 
to extract saleable products, such as copper, 
gold or iron, so the other eight billion tonnes is 
just waste. That’s a huge waste burden that we 
need to manage and it’s growing every year as 
the mining industry continues to expand.’

‘Thus it is said, it is clear  
to all that there is greater 
detriment from mining 
than the value of the 
metals which the  
mining produces.’
Georgius Agricola, De Re Metallica (1556)
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• In Pennsylvania, abandoned 
mines discharge more than a 
billion litres of AMD each day, 
affecting more than 8,800 
kilometres of streams.

• Cleaning up the 63 top-priority 
mine sites in the USA would cost 
an estimated $7.8billion.

• The cost for cleaning up the 
USA’s ‘hard rock’ mines 
(essentially everything other 

than coal and uranium mines) 
could be as high as $72billion.

• In the UK, more than 130,000 
properties lie within 20 metres  
of a mine entrance.

• In the UK, there are more  
than 10,000 abandoned mines, 
some of which date back to  
the Bronze Age. But there are 
more than 170,000 mine  
entry points.

FACTS AND 
FIGURES

G
IL

L
E

S
 P

A
IR

E
ENVIRONMENT

Abandoned mines

One of the most pernicious problems 
associated with mining waste is something 
called acid and metalliferous drainage, known 
more commonly as acid mine drainage (AMD). 
Mine waste often contains sulphide minerals 
(mostly pyrite). When these minerals are 
brought to the surface and exposed to oxygen 
and water, they oxidise, forming sulphuric acid. 
This, in turn, leaches salts and heavy metals 
from the waste rock. If this toxic cocktail makes 
its way into a stream or lake, it can effectively 
wipe the slate clean, killing pretty much every 
organism with which it comes in contact.

Mine waste can leak pollution for centuries or 
even millennia. ‘Rio Tinto is named after a river 
in Spain that runs red,’ says Roche. ‘And that’s 
because of the water coming from old mine 
sites that date back a few thousand years.’

SECURE BONDS
Of course, it isn’t supposed to be like this. These 
days, when a mine closes, it’s ‘required’ to be 
safe, stable, non-polluting and have sustainable 
land uses, but unfortunately, that rarely happens. 
‘Very few mines actually get rehabilitated,’ says 
Roche. ‘You can walk away from a mine and 
decades later, it still hasn’t been cleaned up, it’s 
still releasing pollutants into the environment. 
There’s one that I visited maybe 15 years ago 
and it hasn’t changed since. If you stand on the 
leeward side of the tailings dam, the smell 
coming off it gives you a headache. I was only 
there for a couple of minutes and the guy who 
was guiding me said, “Look, I’ve got to go, this 
is killing me.”’

While these environmental issues are 
significant, because most of Australia’s mines 
are located in remote areas the problems have 
effectively been swept under the carpet. 
However, there’s still a community expectation 
that those problems will be fixed, and that’s 
going to be expensive. ‘I think the big reason 

are put in place often fall short,’ says RMIT’s 
Mudd. Last year, a leaked Queensland 
government report stated that taxpayers are 
looking at a liability of roughly AU$3.2billion just 
for the rehabilitation of the state’s coal mines.

FINANCIAL BURDEN
So why don’t the financial assurance systems 
cover the full cost of mine rehabilitation? 
According to Mudd, it’s because the original 
calculations used to set the bonds underestimate 
the true cost of remediation. ‘The calculators 
and the processes that governments use are 
stuck in the 1970s,’ he says. ‘They may plug in 
the current cost of a litre of diesel, but there’s 
never really been a systematic review of the 
actual costs of rehabilitation.’

And then there’s the problem of unplanned 
closures. Mining is very fickle. When 
commodity prices take a downturn, mines can 
quickly become unprofitable. Mining companies 
that attempt to ride out these bad patches can 
rack up debt with alarming ease and rapidly go 
into liquidation. When they go under, any hope 
that governments might have of getting them 
to pay for the clean-up of their now abandoned 
mines disappears with them.

According to research carried out in the 
2000s, three quarters of mines in Australia 
have been closed prematurely or in an 
unplanned way. ‘To me that’s an alarming 
statistic,’ says MPI’s Roche. ‘What that says is 

that when you’re looking at a mine, when 
you’re trying to assess whether it’s worthwhile, 
whether it’s going to have a positive or a 
negative impact, you have to remember that 75 
per cent of mines don’t work out as those people 
are saying. And then who carries the cost?’

The other problem that governments face is 
larger companies trading away their liabilities. 
‘The mining industry has multiple layers,’ 
Roche explains. ‘You have top-ranking 
companies that are only interested in operating 
big sites, so they tend to swallow up the smaller 
and the mid-sized ones as they find deposits 
that are worthy of the top tier. As those sites 
become mined out and the economies of scale 
just aren’t there for a large mining company, 
they offload those sites back down. So you 
have this cascading up and then cascading 
down. The problem with that is when you see a 
mine sold for a dollar, it’s being sold to 
someone who may not have the expertise or 
the financial capacity to pay for the whole 
clean-up of that site.’

There are also the lengthy timescales to 
consider. As Mudd points out, ‘the bonds only 
cover the actual rehabilitation work; they don’t 
cover the monitoring and maintenance that 
mean we can actually make sure that the rehab 
has been successful. There are multiple mine 
sites that have been rehabilitated in Australia 
ten, 20, 30 years ago, and you come back now 
and they still have major problems.’

why we’ll be worried about mining legacies is 
the financial liabilities that are arising – how 
much it costs to put the genie back in the bottle,’ 
says Roche. ‘We don’t have a financial model for 
making that work, for meeting that cost.’

In Australia, responsibility for the regulation of 
mining falls mostly on the states and territories, 
and each has a different system for ensuring 
that miners return mined land to something akin 
to its original state. In most cases, this comes in 
the form of rehabilitation bonds.

Before a mining project is approved, the 
mining company must post a bond that will 
cover the cost of the clean-up at the end of the 
mine’s life. However, things don’t always go 
according to plan.

‘I think that governments are starting to 
realise that when you look at the liabilities 
associated with modern mining, the bonds that 

ABOVE: When a mine fails unexpectedly, it 
often results in the parent company going 
bankrupt before issues of clean-up can be 
resolved. With nobody left to take on financial 
responsibility, the mine is abandoned and 
equipment left to rust

The cost of 
decommissioning the 
Czech Republic’s old 
uranium mines is 
approaching the value 
of all of the uranium 
they once produced
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Abandoned 
mines in
Queensland
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DATA SOURCES: NATURAL EARTH DATA (2017) AND NATURAL RESOURCES & MINES, QUEENSLAND GOVERNMENT (2017)

WILL POWER
Of course, mining is a global industry; Australia’s 
problems are just a microcosm for the rest of 
the world. In almost any other mining nation, 
you’ll find essentially the same story, with some 
or all of the following elements: ongoing 
environmental and social damage from legacy 
sites, insufficient inventories of those sites, huge 
public liabilities because remediation bonds are 
insufficient, a lack of national oversight and a 
lack of regulatory will.

Canada is one of the few countries to buck 
this trend. Its National Orphaned and 
Abandoned Mine Initiative (NOAMI) provides 
support across federal and provincial 
jurisdictions through an advisory panel of 
industry, government and the community. 
NOAMI has its origins in the year 2000, when a 
report on Canada’s abandoned mines liabilities, 
prepared by advocacy group Miningwatch, 
provided the impetus for a series of nationwide 
audits and assessments of contaminated land 
– mining legacies included.

‘The federal government and all of the 
provinces must fully account for their 
contaminated-land liabilities,’ explains 
University of Queensland’s Unger. ‘Abandoned 
mines that pose a contamination risk are 
therefore captured in their accounts and 
programmes. Since the audits, the provinces 
have responded promptly with robust and 
systematic programmes.’ In many cases, this has 
included a significant tightening of rules relating 
to rehabilitation bonds. 

According to Unger, British Columbia’s 
programme is the current benchmark. ‘Its 
systematic risk-assessment process is critical,’ 
she says. ‘Applying consistent regulatory 
standards to abandoned mines, and accounting 
for liability are also key aspects. Because BC’s 

In November last year,  
at least 3,000 migrating 
geese were killed  
when they landed in a  
50 billion gallon pond 
filled with contaminated 
water at a former copper 
mine in Montana

framework has evolved and improved over 15 
years, the clarity and transparency of the 
process is very evident.’

LEGACY ISSUES
Back in Australia, however, it’s the same old 
story of a mining industry unwilling to clean up 
after itself, and governments that are unwilling 
to force it to do so. In 2012, Australia’s federal 
Labor government instituted the Minerals 
Resource Rent Tax on profits generated from the 
mining of non-renewable resources. A change of 
government the following year saw the tax 
scrapped, but according to Roche, it could have 
been a big step towards solving the problem of 
mining legacies.

‘A fraction of a per cent from mining royalties 
could have gone into a fund that would allow us 
to rehabilitate old sites,’ he says. ‘And it would 
help to create another industry, often in remote 
areas and employing indigenous peoples. To me 
it’s a real win–win situation – the mining industry 
actually cleaning its act up and the government 
saying, “Yes, we are relying on mining, but we’re 
going to do something about it.”’

‘We’ve come a long way from the rip-it-out-of-
the-ground-and-walk-away days, but our 
thinking is still stuck in the 1980s,’ says Mudd. 
‘Mines have become supersized now. We’re not 
dealing with just 50 million tonnes [of waste 
material]. In some mines we’re dealing with 300 
million tonnes a year and those mines have 
been operating at that scale for decades. The 
scale of the problem has got so much bigger 
and people haven’t woken up to the fact that we 
have to adapt our management regimes and our 
monitoring systems.’

According to Roche, ‘it’s a national problem 
and it requires a national response. That’s not to 
try to take the sovereignty on mining away from 
the states, but to acknowledge that it would be 
good to have coherent rules that work from one 
jurisdiction to the next, minimum standards that 
can’t be traded away.’

Most of all, however, mining companies need 
to be held to account. Unfortunately, in the 
current climate, with governments so reliant on 
mining for revenue and job creation, significant 
reform looks unlikely. ‘The mining industry is 
very powerful and at the moment, it seems 
unwilling to accept a higher degree of 
responsibility and the financial investment that 
would require,’ says Roche.

Increasingly, however, there’s vocal support 
for change from the community, as more and 
more people realise that there’s a fundamental 
gap between what they expect mining 
companies to be doing and the reality on the 
ground. Says Roche: ‘If we’re talking about the 
cradle-to-grave idea when you buy a toaster, if 
we’re talking about recycling cars, bottles and all 
those sorts of things, why is mining exempt 
from that attempt to close the loop?’


