RECLAMATION & CLOSURE

What
happens

after
mining?
The possibilities and
pitfalls of planning for
post-mining land uses

Mining operations create a lot of wealth while they are operating, but what is left
behind after closure? CMJ spoke with Jeff Parshley, SRK Group Chairman, in May
about recent trends in mine closure. Jeff, who draws on over 35 years of environmental
and mine closure experience, discussed the challenges of closure and how companies
and communities are repurposing land for other uses after mining.
Canadian Mining Journal: You’ve been involved with
mine closure for three decades. What are some of the big
changes in the field that you’ve seen over the span of your
career?
When I started doing closure
Jeff
Parshley:
work in the early 1990s, the
state of Nevada had just introduced two new laws regarding mine
closure, and some other jurisdictions around the world were also
developing new mine closure requirements. Most of those were
not quite as detailed as what Nevada had, but we were all getting
started and recognizing the importance of it. What we hadn’t
done much of at that time was actually trying to close mines, so it
was a decade of discovery. We made mistakes and had a number
of successes, and as a result, we were better prepared for what
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we faced at that beginning of the 2000s, which was the mineral commodity price slump that occurred before the supercycle.
During that period, there were a number of bankruptcies around
the world that left mines unclosed without an operator to close
them and in many cases without enough money and financial
assurance to allow the government to close them properly.
That was probably the biggest learning at the beginning of the
2000 decade – we realized that although we had spent the ’90s
trying to understand the process and the cost of mine closure,
our estimates for financial assurance were woefully inadequate.
As a result of that, there was a revision of laws in the United
States at the federal level and state level in a number of instances.
Foreign jurisdictions also made similar changes. Those legal
revisions continue today in many developing nations, including
recently Kazakhstan.
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The Eden Project in the U.K., an eco-park developed
in a reclaimed china clay pit, opened in 2001
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CMJ: When did the concept
of designing for closure
come into practice?

As an industry, we
JP:
had talked about
designing for closure as early

Jeff Parshley

as the late 1980s, but I don’t
think a true design for closure process really came into being until the mid-to-late part of
the last decade (2000s). During the supercycle, there were a lot
of capital projects and people realized we couldn’t just design
something now and worry about how to close it later. It became
part of the design process. I worked on a number of capital projects during that period and as the closure team, we were given a
seat at the table with the designers. In fact, a number of designs
ended up getting modified as a result of issues that we pointed
out with respect to how we were going to close certain facilities.

with closure, what that site is going to look like, what it’s going
to be used for early in your closure design process. The Nevada
regulation in 1990 stated that the operator had to include in their
closure plan a discussion of the post-mining land use and that
was probably the first real specific requirement related to that.
The process of determining post-closure land use has evolved
over the last 30 years as well. Early on, it was primarily the mining
company that made that determination. They stated this is how
we’re going to leave the site and as long as it met the basic requirements for physical and chemical stability and public safety, it was
pretty much accepted. More recently, the discussion surrounding
the socioeconomic transition of communities dependent on these
mines has really taken over as the focus. It’s a difficult discussion
and one that we’re still struggling to understand as an industry.
There are tools out there that various groups have developed, and
in all of those, there is a discussion of the need to incorporate the
desires of the other stakeholders in the process.

CMJ: Part of mine closure is planning for post-closure

CMJ: What does that collaborative process of figuring out
the post-mining land use look like?

JP:

In each case, what’s viable and what’s desirable can be
JP:
different. The process starts with identifying all possible
post-mining land uses and then identifying the physical aspects

land use. How has that practice evolved over the years?

You have to start with the end in mind. That means you
have to understand what you’re trying to accomplish
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that are required to meet a particular post-mining land use – that
could be water quality criteria, physical stability and public safety
issues. Then we start eliminating alternatives that are just not
possible. Usually we do that before we get
involved in significant stakeholder engagement, but at that point we go to the stakeholders and start discussing with them what
the post-mining land uses might be, what
they desire. Sometimes you find things that
we hadn’t considered. Sometimes they will
want something we’ve already eliminated
for a particular reason. At the end of the
day, you usually end up with more than one
post-mining land use simply because many
mine sites are very large and you can’t develop the whole site for
one thing, or a particular land use is only suitable in certain areas
of the site. So, it tends to be post-mining land uses.
One of the biggest challenges we’ve seen with this concept of
socioeconomic transitioning is that the salaries paid by the mining industry are always above the national average – usually significantly so – and it doesn’t matter if it’s a developed nation or
a developing nation. As a consequence, you’re not simply losing
jobs, you’re losing very good paying jobs and trying to replace that
economic benefit is difficult and, in many cases, impossible.

Top left: Solar panels at
the former Kidston mine,
in Australia.
CREDIT: GENEX POWER

Bottom left: A waste dump
resloping at a gold mine.
Top right: Copper leach
pond at an abandoned
copper mine, currently
under state management.
CREDIT: SRK

CMJ: How does a mine site’s proximity to a community
affect the potential uses of the land after closure?

Obviously the closer to a community, the more likely
JP:
there will be a desire to use the site for something that
would benefit the community following closure. Where mines are
very close to communities, sometimes the buildings get converted
into other businesses, such as turning large process buildings into
manufacturing facilities. When they are remote, the typical economic land use development is more likely recreational areas or
green energy projects. The Kidston mine in Queensland, Australia, is a great example of that. They’re using microhydro power and
other green energy alternatives and developing that as a commercial project with the assistance of the government. That’s a very
remote site, but it’s putting power back on the national grid and
providing employment for some people.

and transportation infrastructure can potentially be used as well.
The Eden Project in the U.K. is an interesting example of
how pits can be used – they developed a scientific research centre
in an old pit. Some of the old coal mines in what was formerly
East Germany have been redeveloped as recreational lakes very
successfully.
The challenge with the infrastructure you leave behind is always
who is going to maintain it and who is going to operate it. So,
if you leave a power plant behind, do you also have to leave the
capacity in the local community to maintain and operate it? And
there has to be an economic market to keep it funded as well.

CMJ: You mentioned some examples where infrastructure

CMJ: What other innovative post-mining land uses have

JP:

The most common things we see are energy where you
JP:
have a large area that’s disturbed where you can build
solar farms, wind farms, microhydro. Mining companies con-

that was built to support the mining operation is
incorporated into post-closure plans. How common is that?

It really depends on the context. At a very remote site,
the infrastructure may have less value than when it’s
close to a community. If you built transmission lines, or a power
plant to support the mining operation, that infrastructure could
easily be incorporated into the national power grids at closure
and there are examples where that’s happened. Obviously roads
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you seen?

sume a lot of power so there’s usually significant energy transmission infrastructure leading out to the mines that can be
reversed with a power generation facility after the mine closure.
A very common request that we see it to turn the site into a
www.canadianminingjournal.com

mining research centre. And there are
examples where mines have become
part of mining research facilities or
university test mines – but there’s only
so many of those that the world can
support. In unique environments, the
opportunity to create environmental
research centres is really interesting and
entirely feasible and viable, for example,
in unique climate situations associated
with glaciers or high altitude ecosystems. Having a disturbed site where
you could do research on how to restore
damage done to those types of environments is a very reasonable approach.

CMJ: The footprint of mine sites is now bigger than ever.

You mentioned that means multiple uses of the land after
mining – are there other implications for how these sites
can be repurposed?

JP:

When you scale up mining operations, you’re also scaling up the closure process as well as the costs of closure.
In terms of post-mining land use, in areas where there is very
steep topography, one of the things that gets left behind are large
areas that are relatively flat. They could support post-mining land
uses that wouldn’t have been possible before the mine was built
because of the topography. Some good examples of that would
be the tops of waste rock dumps or tailings impoundments or
heap-leach pads – in steep mountainous terrain they can generate large areas of flat ground. Assuming there are no physical or
chemical stability issues, there’s an opportunity there for other
types of development – anything from agricultural development
to a commercial development.
A few years ago I was at a mine in Ghana where they had
done direct revegetation on a gold tailings impoundment using
native crops, both for food and commercial purposes. They had
closed a tailings impoundment during the operation and they
decided they would try doing this because it was a request from
the community. It was a significant plantation and it was clearly
sustainable. The communities were working with the mining
company and actually had taken a great deal of the responsibility
for management of that part of the facility and the crops being
grown. Again, that was a very small part of the site.

CMJ: Things can change between the time the closure

plan is first envisioned and the time it’s implemented.
How do companies handle the need to have a solid plan
for closure while staying flexible?

can’t think of a single instance in my 30 years where a
JP: Imine
closure plan didn’t change through the operation.
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Just like a mine design changes over time, the closure plan needs
to be reevaluated on a regular basis as well. Most jurisdictions
with good practice mine closure governance frameworks require
a periodic review of closure plans no less than every five years.
As mines operate, they get new data, they’ll have a better sense
of the stability of the mine waste material, the chemistry of that
material. So, there’s a great deal of information that is collected
during the operation that can help with revisions to the mine
closure plan.
The other thing that good practice encourages is progressive
closure or progressive reclamation – you can begin the closure
process and that will give you an idea of how effective the methods you’ve selected are going to be for closure.
And another thing that drives the review of closure plans on
a regular basis, particularly since the mid-2000s, is the need for
all publicly traded companies using Canadian or U.S. GAAP or
IFRS standards, to report their liabilities, including their closure
liabilities, to shareholders every year. That process has raised the
level of understanding of the need to stay on top of the closure
plan and how it’s costed.

CMJ: Do you have any final thoughts you’d like to share

regarding some of the ongoing challenges for the industry
around mine closure?

If you look back at the last three decades of mine closure,
JP:
we’ve come a long way. Most of that has been the result
of applying good, sound scientific and engineering principles to

the challenges we run into and the scientific process of testing
hypotheses and understanding what works and what doesn’t
work. I suspect we’ll continue to see advancements as technology develops, but where I really feel that the mining industry has
the opportunity to improve what we do in closure is on this issue
of socioeconomic transitioning. It’s a more difficult challenge in
many ways. We can’t always engineer or science our way around
those challenges, but it is something that has become more of a
focus for the industry.
Another challenge that’s somewhat related is the issue of what’s
referred to as an attractive nuisance. For example, there still are
valuable commodities in the ground after mine closure for someone who can do it on a smaller scale, particularly artisanal miners.
The danger is that they could go into a pit or an underground mine
after it’s closed and put themselves in harm’s way. Not only that,
if they try to access what they perceive as a valuable commodity in a closed facility, they may damage the very measures that
were put in place to protect the environment. For example, if they
determine that there is value in a tailings impoundment that they
can extract, they may dig through a cover that was designed to
keep water out of the tailings and create an environmental problem downstream. The challenge is this is happening even on active
mine sites and it can’t be controlled in many of those situations let
alone after closure. So, I think this is one of the challenges that we
don’t have an answer for yet.
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