The Future of Tailings
Management
In association with:

Research partners

Established

1909

Credits

Established

1909

Editorial
Author Nadav Shemer
Aspermont group managing editor Chris Cann
E-mail: chris.cann@mining-journal.com
Editorial enquiries
Tel: +44 (0) 208 187 2330
E-mail: editorial@mining-journal.com

Design
Group digital & creative director

Abisola Obasanya

Advertising
Sales Director Nathan Wayne Tel: +61 (08) 6263 9126
E-mail: nathan.wayne@aspermontmedia.com

Subscriptions and circulation enquiries
Sales director: Roger Cooke
Tel: +44 20 8187 2329 E-mail: roger.cooke@mining-journal.com
Senior global subscriptions manager: Emily Roberts
Tel: +61 (0) 432 245 404 Email: emily.roberts@mining-journal.com
For Mining Journal Subscriptions, please contact
Tel: +44 20 8187 2330 E-mail: subscriptions@mining-journal.com

www.aspermont.com

Published by Aspermont Media, 1 Poultry, London, EC2R 8EJ, UK.
Printed by Stephens & George Magazines, Merthyr Tydfil, UK.
Subscription records are maintained at Aspermont Media Ltd, 21 Southampton Row,
London, WC1B 5HA
Chairman Andrew Kent
Managing director Alex Kent
Group chief operating officer Ajit Patel
Group chief financial officer Nishil Khimasia
Chief commercial officer Matt Smith

Aspermont Media, publisher and owner of the Tailings Review (‘the publisher’) and each of
its directors, officers, employees, advisers and agents and related entities do not make any
warranty whatsoever as to the accuracy or reliability of any information, estimates, opinions,
conclusions or recommendations contained in this publication and, to the maximum extent
permitted by law, the publisher disclaims all liability and responsibility for any direct or
indirect loss or damage which may be suffered by any person or entity through relying on
anything contained in, or omitted from, this publication whether as a result of negligence
on the part of the publisher or not. Reliance should not be placed on the contents of this
publication in making a commercial or other decision and all persons are advised to seek
independent professional advice in this regard.
© Aspermont Media 2021

2

TAILINGS REVIEW

2021 edition

Foreword

Established

1909

If, as many experts believe, we are in the early stages
of a new commodities boom, then there will be
consequences downstream of mines in the form of
increased tailings production.
Tailings management has long been an issue for the
mining industry, with tailings dam failures occurring
at a rate of around four to five times per year for at
least the last 40 years.
However it was only a couple of years ago that the
first industry-wide effort was launched to assess and
mitigate the risks.
The January 2019 Brumadinho disaster, where a Valeowned tailings dam collapsed in Brazil, killing 270
people, was the turning point.
It led to the creation of the Global Industry Standard
on Tailings Management, which was published in
2020 following a lengthy review process involving
investors, governments, multinational organisations
and major mining companies. This was accompanied
by the creation of the Global Tailings Portal, the

2021 edition

world’s first public database of tailings storage
facilities. The database aims to help operators and
stakeholders understand the main risk factors
associated with TSFs. It provides detailed information
on facilities, including raise type, storage capacity,
maximum height and hazard categorisation
(measured in terms of consequence of failure).
This report presents our analysis of the database
alongside opinions from tailings experts. It also
profiles a number of businesses specialising in
the design, implementation, and monitoring of
tailings facilities.
We believe the innovative solutions provided by
these and other businesses will help to improve the
safety of tailings facilities.
Nadav Shemer, Mining Journal
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Discussion: Technical Risks Associated with TSFs

Discussion: Technical Risks Associated
with TSFs

Tailings dam failures have been occurring at a rate of
around four to five times per year for at least the last
40 yearsi, but it was only a couple of years ago that
the first industry-wide effort was launched to assess
and mitigate the risks.
The January 2019 Brumadinho disaster was the
turning point. The January 2019 Brumadinho disaster
was the turning point. It led to the creation of the
Global Industry Standard on Tailings Managementii,
published in August 2020 following a lengthy review
process co-convened by the International Council on
Mining and Metals (ICMM), Principles for Responsible
Investment (PRI) and the UN Environment
Programme (UNEP).
The standard did not prescribe specific raise types or
technologies, but instead outlined a set of 15
principles for operators of tailings storage facilities
(TSFs) to follow, e.g. developing plans and design
criteria to minimise risk for all phases of a TSF’s
lifecycle, and preparing for emergency response to
TSF failures. This was accompanied by the creation of
the Global Tailings Portal, the world’s first public
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database of mine tailings dams, which aims to help
operators and stakeholders understand the main risk
factors associated with TSFs.
The database was built by Norwegian non-profit
GRID-Arendal and Professor Elaine Baker of the

The purpose of this white paper is to present
our findings alongside expert technical
opinions from:
Matt Treinen, Director at Paterson & Cooke, a
global engineering group specialising in the
design and implementation of slurry systems
to the mining industry;
Christiane Levesque, Manager of Research at
Measurand, which together with RST Instruments
offers integrated geotechnical monitoring
solutions for mines, tailings dams and other
critical structures; and
Todd Wisdom, Director of Tailings at FLSmidth,
a multinational engineering company serving
the global mining and cement industries.
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University of Sydney from disclosures provided by
mining companies to the Church of England Pensions
Board and the Swedish National Pensions Funds’
Council of Ethics (both members of the PRI).
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Status of tailings facilities
Other (Reclamation,
Rehabilitation,
Construction/design,
Re-mining):
4%

Inactive care and
maintenance:
33%

A beta version is currently available onlineiii.
Mining Journal and Mining Magazine recently
obtained an updated version of the database
containing 1,767 entries from 98 companies (after we
eliminated duplicate entries by joint venture owners
of facilities).
Our analysis of the database found that the main
factors associated with high-risk tailings dams were:
(1) that they were active; (2) their size; and (3) their
raise type.

Closed:
22%

Methodology
Before starting, it is important to note that the
database is not comprehensive, as its creators have
acknowledgediv. Estimates of the number of TSFs
worldwide have varied wildly, from the widely quoted
3,500 (which actually comes from a study published
in 2000v) to 35,000vi.

Active:
41%

Taking into account the significant growth in the
number of mines and tailings facilities in the last two
decades, the database covers well under half of all
facilities in even the best-case scenario.

Companies with the most entries in the Global Tailings Portal
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https://worldminetailingsfailures.org
https://globaltailingsreview.org/wp-content/uploads/2020/08/global-industry-standard_EN.pdf
iii
https://tailing.grida.no/disclosures
iv
https://tailing.grida.no/about
v
https://web.archive.org/web/20111121054450/http://www.infomine.com/publications/docs/Martin2000.pdf
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https://worldminetailingsfailures.org/estimate-of-world-tailings-portfolio-2020
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Risk hazard
by TSF status

by height and storage capacity

Risk categorisation

Total

Active

Closed

Inactive

Median
height (m)

Ave height
(m)

Median
storage (m3)

Ave
storage (m3)

Extreme

79

30 000 000

85 688 000

36

48

10 095 000

59 921 850

High/Major/Significant

674

27

34

6 985 000

25 412 764

Moderate/Medium

115

20

26

5 000 000

29 360 264

Low

450

18

26

934 171

7 410 027

Very Low/Insignificant

58
1485

14
18%
24
22%
221
33%
43
37%
212
47%
20
43%

65

109

15
19%
32
29%
93
14%
8
7%
136
30%
11
23%

47

Very High

50
63%
52
48%
344
51%
64
56%
95
21%
16
34%

28

34

3 400 000

8 942 934

N.B. Excludes reclamation/rehabilitation/construction & design

*

Another important thing to note is that risk
categorisation is based only on consequence of
failure and does not take into account probability
of failure. Because it is based on public disclosures
from the 28 ICMM members as well as other
voluntary participants, the dataset is dominated by
large mining companies with presumably largerthan-average tailings facilities.
Australia (281), the U.S. (241), and Canada (228) have
the most representation, but major mining
jurisdictions India (19) and China (9) are almost
completely absent. Japan has 185 entries, all but
three of them historical TSFs that were closed or
became inactive a long time ago.
Due to the difficulty of obtaining disclosures on
historical mines, active facilities are probably overrepresented while inactive and closed facilities are
under-represented. There is also a lack of uniformity
to the data, a fact the database’s creators have also
acknowledged. For example, most entries fit neatly
into six risk hazard categories: extreme, very high,
high/major/significant, moderate/medium, low, or
very low/insignificant.
However, 16% of entries used country-specific or
company-specific risk categories which were difficult
to place into one or other of the above categories.
To avoid errors, we removed these from our dataset.
Despite its imperfections, this database is a good
starting point for discussing risk factors associated
with tailings facilities. The database’s creators have
also stated that the disclosure questions will be

2021 edition

updated to align with the global tailings standards.
We look forward to seeing the results of these efforts.

Risk Factor I: Active TSF
It is often said that active TSFs present a higher risk
than inactive TSFs, and the database reflects this.
Although active TSFs or dams represent 42% of the
dataset, they represent 52% of TSFs with high to
extreme risk. On the topic of active facilities, Wisdom
said a combination of increasing demand for metals
and declining ore grades would see mine operators
generate more tailings and use more water than
ever before.
“Water is really the issue when it comes to tailings.
If you get rid of the water you really get rid of
the issues.” The ideal way to manage this problem is
to dewater tailings before they are transported to the
TSF, Wisdom said. He noted that operators were
showing increasing interest in dewatering
technologies such as traditional thickeners, paste
thickeners, centrifuges, belt presses, vacuum filters,
pressure filters, and “anything that might get rid of
that water which might be causing them a problem.”
Treinen agreed that removing water from the TSF was
the best possible option for managing any tailings
facility – be it active or inactive.
“There are numerous sites out there that use their TSF
as an active water storage facility for runoff collection
and annual water needs. (They) collect water during
the rainy season and use it throughout the dry
season,” he said. “But if you can put that water
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somewhere else – potentially a water-retaining dam
structure, and get it out of the tailings facility, you
reduce the risk of the tailings.
“Certainly that’s another aspect of water
management. Tailings deposition control and
maintaining that pond away from the dam certainly
goes a long way to managing the risk associated with
the active facilities.”
Levesque emphasized the importance of data
collection in monitoring and making decisions
related to water. “If you have a better understanding
of what’s going on in terms of your placement rates
and how the dewatering is acting, you’ll have a better
chance of managing risk,” Levesque said.
The challenge, in water management as well as other
aspects of tailings management, is about getting all
the information in one place, she said.
“People want a turnkey solution,” she said, adding
that having a central dashboard is “good for the
engineers but also for the people that are trying to
make the day-to-day decisions as they’re running
things, making sure they understand as things are
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responding, and understand whether or not that’s
within the expected behaviours for that structure.”
Although a disproportionate percentage of active
facilities in the database are classified as high risk, all
three panellists stressed the importance of
monitoring closed facilities over the long-term.
Treinen noted that active facilities had the advantage
of being continuously monitored and of having
people on site. “Closed facilities need as much duty of
care to ensure they are safe, but those engineering
controls may not be present there,” he said.

Risk Factor II: Size
Not surprisingly, the database reveals a correlation
between the amount of tailings stored in a TSF and
hazard categorisation (which is based on
consequence of failure). The median storage of dams
labelled extreme risk in the database is 30 million
cubic metres.
This falls to around 10 million cubic metres for dams
labelled very high risk, 7 million cubic metres for

Dam construction, decade by decade
Decade

Total

1817
1860
1880s
1890s
1900s
1910s
1920s
1930s
1940s
1950s
1960s
1970s
1980s
1990s
2000s
2010s
Not disclosed

1
1
2
2
15
17
20
40
45
130
160
209
230
230
273
320
72

Downstream Upstream Centreline/
modified
centreline

Hybrid Single Dry stack / In pit Other Unknown
stage filtered

1
1
2
1
6
2
2
10
9
18
30
49
74
71
71
120

7
13
17
26
29
77
71
84
72
90
78
66

1
1
2

1

1
1
1
7
7
16
19
11
27
24

1
5
12
22
22
19
27
14

2
2
5
18
15
17
9
18
31

3
10
9
6
10
15
12

2
1
8
26
28

1
1
4
5
9
11
4
9
17

2
11
7
3
8
8
2
8

N.B. The increase in dam construction every decade makes sense in light of the growth of the mining industry, but may
be exaggerated by lack of reporting from historical mines

*

Continued on page 16
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Paterson & Cooke: Couple fundamental
understanding of the tailings properties and a holistic
view when evaluating tailings dewatering options

“Dewatering of tailings is very much in focus now.
Getting the water out of the tailings is one of the key
avenues to ensuring a reliable TSF design postdischarge, and certainly there has been a lot of focus
on that with the TSF failures in recent years,”
according to Matt Treinen, Director at Paterson &
cooke. Matt sat down for an interview for Mining
Journal and Mining Magazine’s 2021 Tailings Program.

It is important to understand, he said, that “every
incremental step you make in the dewatering
process, it becomes more difficult to dewater and by
nature more expensive to dewater.”

Paterson & Cooke is a global leader in high-level
consulting and engineering of tailings solutions,
including slurry systems. Treinen said the firm
provides services for greenfield projects, where it
helps clients understand what technology makes
sense for the project, as well as at existing operations,
where it helps troubleshoot how to improve their
tailings systems.

“Most of our offices have labs adjacent to the office so
the engineers can get out to the lab, see how the
material behaves, understand the dewatering
behavior, and look at alternate technologies … to
optimize the overall system.”

It is important to look at new greenfield projects with
a holistic “10,000 ft view” where you can assess the
site location, dewatering requirements and overall
tailings objective to select the best available tailings
technology.
Filtered tailings are in vogue right now but their
potentially high cost means they are not always the
best fit at every site.

10
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That assessment often requires a “one-foot view”
where materials are tested at one of Paterson &
Cooke’s labs around the world, he said.

“As the project advances into the next stages we
certainly can get involved in the full engineering and
design of a particular dewatering system, whether
that’s a thickener operation or a filtered tailings
operation,” he said. That is more of a 1,000 ft view.
Lastly we get involved at a “100 foot view” (about the
size of many thickeners) where the firm assesses how
to make improvements at existing sites.
“Maybe there (have been) ore changes, or variations
in properties and they’re not getting the dewatering

2021 edition
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that they need. How can we optimise that? Maybe it’s
retrofitting, thickener technology, maybe that’s
looking at the slurry pump selection, maybe the
(tailings) pipeline size is no longer appropriate and
they’re getting excessive wear.” he said.
Paterson and Cooke has implemented a number of
systems globally, ranging from tailings slurry pipeline
systems for conventional tailings facilities, and all the
way through to implementation of various
dewatering technologies.
Dewatering technologies begin with as something as
basic as a cyclone or screen to pull some of the water
out, all the way through thickening and advanced
tailings filter presses.
“We’ve been involved in quite a lot of cyclone sand
systems design and implementation in the southwest
United States and South America where they use that
cyclone material for dam construction.
We’ve completed countless numbers of thickener
audits to help improve thickener operations,
anywhere from conventional thickeners to high-rate
and paste thickeners, to troubleshoot and get them
back to operating where they should be operating.”

2021 edition
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They have also seen a huge interest in filtered tailings
over the last few years. We’re in the process of
implementing a filtered tailings system in Mexico, a
fairly small scale operation where they’re filtering the
tailings and then depositing it into a mined-out pit,”
he said.
“We also implemented a paste backfill system at the
same site a couple of years ago, where (so) they can
also put a huge amount of the tailings back
underground. Similarly we’re also working on a
filtered tailings plant for a power plant operator here
in the United States, maybe a non-conventional, but
similar, filtered tailings application.”
In some cases, thickened tailings is being used as a
stepping stone to filtered tailings.
“We assisted with a filtered tailings design in Canada
a couple years ago where they’ve the plan was to take
incremental steps: they’ve gone from conventional
tailings, moving to thickened tailings and then
working to close out those tailings storage facilities.
They could getting comfortable with the thickening
operation before implementing filtered tailings in the
next year or two.”
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Aqseptence Group

Building THE
largest filter press
in the World

info.diemmefiltration.it@aqseptence.com
www.aqseptence.com
Follow us:

The industry has asked and we are responding with the new GHT5000F – the largest
filter press in the World. Anticipated to dewater around 8,000 – 10,000 mtpd of
mining tailings. To be released in Fall 2021 via a virtual experience.
Visit our web or contact us to learn more!

CRITICAL ASSET
DATA AT YOUR
FINGERTIPS
RSTAR Affinity is the evolution of RST
Instruments’ RSTAR constellation of remote,
wireless data collection solutions married
with our industry-leading instrumentation.
Your single source sensor-to-remote data
connectivity solution.
www.rstaraffinity.com
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Sensor to platform integration key to
actionable data for risk-based decision making
says RST Instruments’ Grant Taylor

Digitalisation offers enormous benefits to tailings
dam operators but it is not without its challenges,
according to Grant Taylor, Managing Director, UK for
RST Instruments.
“The problem most of our customers are facing is
moving from an analogue, manually-run mine into
the new digital age. They get lots of data, but the data
can become overwhelming,” Taylor said in an
interview for Mining Journal and Mining Magazine’s
2021 Tailings Programme.
“Our goal is to help the project engineers and clients
navigate through that data to get to actionable
information so that they can make risk-based
decisions based upon that information in an easy and
efficient manner.”
RST and sister company Measurand, operating
together as RST/Measurand, specialise in
geotechnical instrumentation for mines, tailings dams
and other critical structures such as bridges,
hydroelectric dams, railroads, airports, tunnels and
highways. Both RST and Measurand were founded as
sensor firms and have followed the market’s
progression into data collection. This has seen them
develop a connectivity platform that collects and
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presents data to operators of critical structures in a
usable manner and in real time. One of the challenges
of collecting data from tailings dams is the
involvement of multiple instruments measuring
multiple parameters, which can lead to data overload,
which can lead to data overload, especially when
incorporating new types of instrumentation into
existing data workflows.
These workflows may or may not incorporate manual
or remote collection methods.
There are multiple kinds of instrumentation suited for
tailings dam monitoring depending on the
information a client is interested in gathering.
For example, when it comes to measuring slope
stability, RST/Measurand offers new technologies
such as SAA (ShapeArray), which captures real-time
deformation data vertically, horizontally or in an arc,
and GAA (Geo-Acoustic Aware), a low-cost tool
installed at shallow depths to allow for early warning
of movement, as well as traditional in-place
inclinometers and manual inclinometers.
Other solutions offered by RST/Measurand include a
vibrating wire piezometer for measuring pore

2021 edition
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pressures in the ground, vibrating wire liquid
settlement system for monitoring settlement or
heave, and total earth pressure cells for measuring
stress acting on plane surfaces.
“What we’re aiming for is provide all that data in one
place, so we can pull everything together. We have
our own solution for that, but also appreciate the
need of our clients to pull the data into their own
on-site systems,” Taylor said.
For this reason, RST/Measurand has developed a fully
integrated API that enables the client to get that data
onto their system if a turnkey solution isn’t what they
need.
“We very much provide the supervision of
installation, the commissioning, we like to hold their
hands through the process if that’s what’s required.
You can spend a lot of money on a system but if it’s
not installed properly, not managed properly, that’s
money wasted,” Taylor said.
Another common concern of operators is having the
ability to continually monitor deformation
throughout the process of raising downstream
tailings dams, Taylor said.
“Every time you raise the dam, you’re building over all
the instruments you had before. This requires a new
instrumentation program (at) more expense (and
with) less continuity of data,” Taylor said.
To solve this problem, Measurand recently developed
SAAV Extend, a modular ShapeArray system that
scales with a project’s scope.
When it is time to raise the tailings dam, SAAV Extend
lift extension segments can be added between the
top and base assemblies to increase the total
sensorised length. This enables the operator to

2021 edition
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connect new sections onto the previously installed
equipment, saving them the expense of re-drilling or
buying a new full-length instrument and ensuring
better data integrity through the process of the dam
raise, according to Taylor. Many different technologies
are required to monitor a tailings dam and these do
not all necessarily have to be provided by one
solutions provider, Taylor acknowledged.
He named a number of complementary technologies
to those offered by RST/Measurand, such as
environmental sensors for measuring waterflow, PH,
and hydraulic conductivity.
He also said that technologies seemingly in
competition with those offered by RST/Measurand –
such as Lidar (Light Detection and Ranging), which
can be used to detect movements of dam structures,
and InSAR (Interferometric Synthetic Aperture Radar),
a technique for mapping ground deformation using
radar images of the Earth’s surface that are collected
from orbiting satellites – could actually
be complementary.
“We are seeing a nice blend of companies being able
to use the InSAR data to highlight historical areas of
concern, more areas of movement that have recently
occurred. The in-ground instrumentation (offered by
RST/Measurand) can then be installed to provide a
near real-time data that the InSAR does not provide.”
“The integration is very much on the software level.
Again, it can be pulled into our programme and
visualisation solution or at the API level to pull our
instrumentation into the InSAR provider’s
visualization. As for LIDAR, he said RST/Measurand
was working with industry partners to integrate this
technology into its own system, “just to make sure we
collaborate and really give the client what they want
from a monitoring system.”
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Continued from page 8
high-risk dams, and 5 million cubic metres for
medium-risk dams. It is a similar story for height.
The median height of dams labelled extreme risk is
47 metres. This falls to 36m for dams labelled very
high risk, 27m for high-risk dams, and 20m for
medium-risk dams. All other parameters being equal,
it is clear why a larger facility would pose a greater
consequence of failure than a smaller facility.
But it must also be asked: do larger facilities by
nature pose a higher probability of failure?
And, given the high costs and complexity of applying
dewatering technologies to large facilities, what else
can be done to mitigate risk?
All other things being equal, Treinen said larger
facilities posed an inherently higher probability of
failure as well as a greater potential consequence
of failure.
But on the flip side, he noted that a small, poorly
managed TSF in a highly populated area would pose
higher consequence of failure than a large facility in a
remote area.
“One of the benefits of large facilities is they tend to
be more actively managed and monitored than
smaller facilities. That is a mitigation of that risk. In

terms of what operators can do to minimise the risk
of large facilities, certainly the technology of scaling
up of filtered tailings is becoming more of a reality,”
he said. Another possible strategy is to move tailings
facilities away from populated areas, he said.
“We’ve seen instances where, instead of placing the
TSF relatively close to the mill where it’s easy to get
to, operators are looking at transporting the tailings
further away to locations that would be lower risk and
may be more suitable for a large facility.”
According to Wisdom, the problem with larger TSFs
begins with the fact that they are usually associated
with lower-grade ore deposits.
“Where you tend to see these big (tailings dam)
structures is at large open-pit, above-ground mines.
The reason they’re big tonnage usually is because of
the low grades. That means they (the operators) don’t
have a whole lot of dollars per tonne to spend on
tailings so they’re traditionally looking for the least
expensive way to deal with them,” he said.
“That drives them (the operators) not to do some of
the dewatered tailings, the higher performance stuff
like paste thickening or filtered tailings.
“It drives them to look at slurry deposition, and
because there’s a lot of tonnage they tend to be big

Raise types
Downstream

27,25%

Upstream

38,81%

Centreline /
modified centreline

6,80%

Hybrid

7,21%
4,94%

Single stage

6,91%

Dry stack/filtered
In pit

3,83%

Other

3,78%
3,14%

Unknown
0
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structures. When you look at where those facilities are
placed, a flat ground might lead itself to more easily
implement a filtered tailings solution, but a lot of
these mines especially in Chile and Peru are in
mountainous areas, and valleys can be or are difficult
places to place filtered tailings, and especially
large tonnages.”
If a solution doesn’t make economic sense, it won’t be
implemented, Wisdom said.
However, he expressed optimism that rising
commodities price would encourage operators to pay
for “higher-powered solutions.”
For the most part, dry stacking tailings solutions have
been uneconomical for mines with a throughput of
more than 30,000 tonnes per day, although new
technologies from FLSmidth and other vendors are
changing that.
For operators of large mines, Wisdom recommended
adopting a partial dewatering solution where some

but not all tailings are filtered and dry stacked. Then,
as the operator becomes more comfortable with the
technology, they can increase the volume of filtered
tailings. Mines nearing the end of their initial life
stand to benefit the most from a partial solution,
according to Wisdom.
Noting that operators often have trouble getting new
dam raises permitted, he said partial implementation
of a filtered tailings solution would allow them to
extend mine life without exceeding the capacity of
their existing dam.

Risk Factor III: Raise Type
The third risk factor, and the one most hotly debated
in the industry, is raise type. Instances of catastrophic
failures have been more frequent at upstream (and to
a lesser extent centreline dams), and many people
have called for the banning of new upstream dams.
Of the three highest-profile tailings dam failures of
the past decade, two (Brumadinho in 2019 and

Country-by-country, decade-by-decade
Country
Australia

Brazil

Decade Total Downstream Upstream Centreline/
modified
centreline
1970s
29
5
11
4

Hybrid Single Dry stack
stage / filtered

In pit Other Unknown

4

1

1

1980s

45

16

21

2

3

1

1990s

61

12

33

4

4

2000s

60

11

14

2

8

2010s

68

17

9

6

4

3

1970s

14

4

4

2

1

2

1980s

33

13

3

5

2

7

1990s

24

5

11

2

2000s

35

5

12

4
4

2

1

5

2

1

24

1

21

8

1
1

5
1

1

1

2
1

11

2

18

1

2010s

42

6

9

South Africa 1970s

20

1

12

1980s

27

5

15

1990s

26

6

14

2

2000s

39

7

22

1

2

2010s

22

4

17

1970s

33

18

4

3

5

1

1

1

1980s

37

14

4

5

7

1

1

4

1

1990s

26

5

4

3

2

2

3

1

2

4

2000s

20

3

1

6

3

2

2

1

1

1

2010s

25

8

4

6

1

2

2

1

1970s

36

4

19

4

3

5

1980s

46

14

10

6

4

8

1990s

25

12

3

1

7

1

1

2000s

7

5

1

1

2010s

17

9

4

1

Canada

USA

1

1

3

6
2

1

3

2

4
4

3
1

2

1
1

1

3

Source: Global Tailings Portal
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Kristina Thygesen, GRID Arendal, https://www.grida.no/resources/11422

Samarco in 2015) involved upstream dams while the
third (Mount Polley in 2014) involved a modified
centreline dam.
Upstream dams account for 42% of the dams labelled
high to extreme risk and 39% of the total database.
However, because risk categorisation is based only on
consequence of failure and not probability of failure
(and is reliant on self-disclosure from companies), it is
difficult to draw any serious conclusions from the

data. Our experts were split on upstream dams, with
Wisdom and Levesque arguing against them but
Treinen arguing that raise type is highly dependent
on the location and topography of the facility.
“I would hesitate to just outright ban one particular
type. They all have their places and uses. Any type of
tailings storage facility is going to require diligent
monitoring and active care and management for safe
operation,” Treinen said.

For its part, the ICMM noted in its Tailings Management Good Practice Guidevii in 2021 that upstream
dams can achieve stability when one or more of the following physical features are included:
Having a relatively low rate of increases in embankment height.
Using relatively coarse tailings with low clay content for the construction of the embankment.
Having a well-drained foundation
Being located in an area with a relatively arid climate
Being located in an area with relatively low seismicity
Having a relatively small ponded water on tailings facility surface.
Compaction of the downstream embankment zone
Having relatively flat embankment side slopes.

https://www.icmm.com/website/publications/pdfs/environmental-stewardship/2021/guidance_tailings-management.pdf

vii
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Risk hazard by raise/facility type
Downstream

Upstream

Centreline /
Hybrid
modified centreline

Single stage

Dry stack / In pit
filtered

Other

Unknown

21
27%
34
31%
178
26%
34
30%
139
31%
13
22%

29
37%
40
37%
296
44%
37
32%
158
35%
11
19%

15
19%
18
17%
54
8%
7
6%
15
3%
1
2%

1
1%
2
2%
44
7%
16
14%
40
9%
1
2%

0
0%
0
0%
17
3%
6
5%
9
2%
13
22%

5
6%
6
6%
11
2%
3
3%
58
13%
0
0%

0
0%
0
0%
9
1%
6
5%
3
1%
0
0%

8
10%
8
7%
54
8%
6
5%
9
2%
0
0%

0
0%
1
1%
11
2%
0
0%
19
4%
19
33%

Source: Global Tailings Portal

“The recent failures over the past couple of years have
brought tailings into the spotlight, and so now we’re
seeing much more focus on tailings management
and I think that’s what’s necessary to make sure that
any type of raise type is operated successfully and the
risk is reduced.”

“It’s a little bit different from just your standard
monitoring where you’d say, ‘I want it to not move
beyond X.’ Now you have to have a plan for if you see
certain behaviours. That becomes more necessary for
upstream dams.” Although she argued against
upstream dams, Levesque noted that downstream
dams also presented unique challenges.

Levesque said she would personally “shy away” from
upstream, but stressed the importance of proper
monitoring no matter the raise type.

“One of the problems with downstream dams is
sometimes when you do your next lift you’re actually
going to lose some of the monitoring instruments
you’ve been using,” she said.

Additionally, she said operators should have plans in
place for how to respond when certain behaviours
are observed.

Does closure plan include
long-term monitoring?
No:
11%

Unknown:
2%

“This makes it difficult to actually conduct long-term
monitoring because you may have to either
re-baseline or perform complicated analysis to try to
bring (all the data) back in line with one another. So
there is complication either way.”
Wisdom noted that operators often favour upstream
dams because they are cheaper, easier and faster
to construct.
But he said the fact they are built on old tailings
makes them much more unstable than downstream
dams, which are built entirely on virgin ground.
He noted that the Brumadinho disaster was caused
by the collapse of an upstream tailings dam that had
been decommissioned four years earlier.
“Tailings facilities and dams are actually meant to be
around in perpetuity.

Yes:
87%

2021 edition

“Even if there’s a small chance of failure that means
they will fail at some point, so if the dam is closed, if
it’s an upstream type of construction, they need to
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make sure they’ve gotten rid of the water that’s
behind the dam so that if there is a failure you won’t
actually have consequences downstream,” he said.

appears mine operators agree too; according to the
Global Tailings Portal, 87% of tailings facilities have
some sort of long-term monitoring plan in place.

“That’s the issue they saw at Brumadinho. We saw
them use an upstream facility. It still had a lot of water
associated with the tailings, and when there was a
failure it liquefied and the whole thing flowed down
the valley and caused a lot of damage.

Among other things, our experts said long-term
monitoring should include monitoring of water
levels, water chemistry and slope stability, and
looking for signs of cracking or ground deformation.

“Dam type and dam construction methods do play a
role I think in terms of how they design and monitor
their whole tailings system, and certainly at the end
they need to make sure they get rid of the water
because frankly any type of dam structure probably
will fail if you look at something that’s in perpetuity.”

With technological advances now enabling real-time
data collection, Levesque expressed hope that
operators would begin sharing some of their data
with local communities.

Long-term monitoring the key

“It doesn’t necessarily have to be your chemistry
numbers, just something that tells the community at
large, ‘Yes, we’re still good, everything is where we
expected it to be, we’re nowhere near the danger
zone,’” she said.

One thing all our experts agreed on was the need to
actively monitor tailings sites at all times – and to
incorporate monitoring into mine closure plans. It

“Having something like that for a closed facility, so
that the community at large can have a better feeling
about what’s going on, would be the ideal.”

New Perspectives
on Tailings Dams
World class tailings dam expertise for
site selection, design, and Engineer
of Record services for construction,
operations and closure.
To learn more visit
stantec.com/tailings-and-waste
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FLSmidth sets sights on zero water waste in mining
industry

No two tailings storage facilities are the same, but
one challenge common to all operators is the need to
dewater their facility in a cost-effective manner,
according to Todd Wisdom, Director of Tailings at
FLSmidth.
“The more water you have (in a TSF), the more chance
you have of damage if there is some type of an
accident. So they’re all looking at what is an
economical way to actually get rid of that water and
maybe reuse and reprocess that water inside of their
facility,” Wisdom said in an interview for Mining
Journal and Mining Magazine’s 2021 Tailings
Programme.
FLSmidth is a Danish multinational engineering
company serving the global mining and cement
industries. Its MissionZero programme aims, among
other things, to use innovation in water and tailings
management to achieve zero water waste in the
mining industry by 2030. Wisdom, who is based in
Salt Lake City, Utah, said the solutions provided by
FLSmidth to TSF operators are customised to meet
local constraints.
“Depending on where you’re at in the world –
whether it’s in what we call a positive water
environment (or a negative water environment) –
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there are different costs associated with the different
solutions,” Wisdom said. “A good example of this is in
Chile and Peru, where they use a lot of desalinated
water because it’s an arid climate.
“By the time they pump that up to altitude, that can
cost them up to $8 per cubic metre of water. So even
if regulations aren’t driving them to a particular
solution, at $8 per cubic metre you could pay for a lot
of dewatering technologies.
“For comparison, in Canada water costs probably
10-20 cents per cubic metre, so you’re talking easily
an order of magnitude more in costs for a water in
that kind of
arid environment.”
Naming other factors, Wisdom said, “Seismicity plays
a big role. A large, tall tailings dam obviously has a
bigger chance to fail than a small one. You need to
look at rainfall.
“You need to look at what the local population is like.
And last but not least is looking at the economics of a
particular solution. If something’s not economical, the
mine will be shut down and won’t be built, right?”
For its part, FLSmidth supplies virtually every type of
dewatering technology. These include large

2021 edition

Ensure the right tailings solution
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Tailings management is changing. But we know each mine site has unique
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in-house. It means you get a complete evaluation
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high-performance dewatering and transportation
solution for your mine’s specific location and

requirements. We perform technology trade-off
studies to help you the most suitable processes
and technologies that improve safety, reduce risk
and minimise the environmental impact of your
operations.
FLSmidth.com/tailings

Profile FLSmidth

conventional thickeners, paste thickeners, vacuum
filters, pressure filters, and hydrocyclones.
Each technology varies in terms of cost and the
amount of water it is capable of removing. FLSmidth
also supplies technologies for the transportation of
tailings from the processing plant to the TSF.
These include centrifugal pumps and overland
conveyors as well as various stacking technologies.
It is also investing heavily in R&D to try to develop
mineral processing solutions – including dry grinding
and flotation technologies – that are less waterintensive and therefore reduce the need for
expensive dewatering solutions in the first place.
In order to help TSF operators decide which
technologies are the best fit, FLSmidth provides what
it calls “technology trade-off studies.”
“If a miner gives us a sample, we can take that sample,
evaluate all those different dewatering and transport
technologies, and come up with some sort of optimal
solution for their particular site,” Wisdom said.
FLSmidth’s dewatering solutions can be found in all
the major mining regions of the world, including
Canada, the U.S., Chile, Peru, Brazil, Australia, South
Africa, Russia, Ukraine and the EU. The Karara iron ore
mine in Western Australia is the site of the largest
operating dry-stacked/filtered tailings facility in the
world, according to Wisdom.
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Karara uses FLSmidth’s mobile stacking solution, a
now eight-year-old technology that stacks the filtered
tailings in roughly 25m-high lifts – “like layers on
a cake”.
A project commissioned by Hindustan Zinc (HZL) in
India provides a snapshot of FLSmidth’s entire
offering, Wisdom said. HZL’s conventional wet tailings
facility was filling up, necessitating a new solution.
FLSmidth took samples, conducted trade-off studies
and recommended a new solution combining
thickening, vacuum filtration, and pressure filtration.
“That hybrid solution is allowing them to have the
lowest operating and capital cost that they could for
this particular mine site. It’s a great example of how
you can come up with a good solution that’s tailored
to a specific mine in an arid environment,” Wisdom
said. Due to customer demand, FLSmidth is also
looking at how to use automation and digitalisation
to reduce the costs associated with both mineral
processing and tailings management.
“When you’re dealing with these higher dewatering
technologies, you need to start thinking about your
tailings as a product and not just necessarily a waste
stream that you just throw away,” Wisdom said.
“If you think about it as a product, you’re going to
have a more consistent ability to dewater it, stack it,
and come up with a better solution over the
long term.”
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Panel experts: Dewatering, monitoring
of water levels critical to safety of tailings
facilities

Matt Treinen

Todd Wisdom

Numerous factors can impact the risk level of a
tailings storage facility, such as raise type, size and
local conditions. But other variables aside, good
water management is critical to the safety of any TSF,
according to the participants in a panel discussion
hosted by Mining Journal and Mining Magazine as
part of our 2021 Tailings Program.

Christiane Levesque

generate more tailings and use more water than
ever before.
“Water is really the issue when it comes to tailings. If
you get rid of the water you really get rid of the
issues,” he said.

According to the analysis, the biggest factors
associated with high-risk tailings dam are, in order:

The ideal way to manage this problem is to dewater
tailings before they are transported to the TSF,
according to Wisdom. He said operators were
showing increasing interest in dewatering
technologies such as traditional thickeners, paste
thickeners, centrifuges, belt presses, vacuum filters,
pressure filters, and “anything that might get rid of
that water which might be causing them a problem.”

1) that they are active;
2) their size, with larger TSFs carrying more risk; and
3) their raise type, with upstream the highest risk.

In cases of facilities constructed before the invention
of advanced dewatering technologies, Wisdom said a
partial solution may be an option.

On the topic of active facilities, Wisdom said a
combination of increasing demand for metals and
declining ore grades would see mine operators

“They might be reaching the end of their initial mine
life, their initial tailings (facility) might be about to fill
up, they need some extra capacity,” he said. “One of

The panel discussed the technical aspects of a Mining
Journal / Mining Magazine analysis of the Global
Tailings Portal, a database of around 1,800 tailings
storage facilities (TSFs) built by GRID-Arendal.
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The participants in the panel were:
Matt Treinen, Director at Paterson & Cooke, a global engineering group specialising in the design and
implementation of slurry systems to the mining industry;
Christiane Levesque, Manager of Research at Measurand, a leading provider of geotechnical solutions
for the monitoring of mines, dams, and other critical structures; and
Todd Wisdom, Director of Tailings at FLSmidth, a Danish multinational engineering company serving
the global mining and cement industries.

the things any miner can do whether it’s (a) big
or small (facility) is to say ‘I’m going to do a
partial solution.’
Instead of filtering 100,000 tonnes a day, maybe they
filter 20,000 tonnes a day to gain some time and
some extra capacity… That’s something miners are
really starting to look at. It doesn’t have to be an all or
nothing solution.”
Treinen agreed that removing water from the TSF was
the best possible option for managing any tailings
facility – be it active or inactive. “There are numerous
sites out there that use their TSF as an active water
storage facility for runoff collection and annual water
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needs. (They) collect water during the rainy season
and use it throughout the dry season,” he said.
“But if you can put that water somewhere else –
potentially a water retaining dam structure, and get
it out of the tailings facility, you reduce the risk of
the tailings.
Certainly that’s another aspect of water management.
Tailings deposition control and maintaining that
pond away from the dam certainly goes a long way to
managing the risk associated with the active facilities.”
Levesque spoke about the role of data collection in
helping operators of active TSFs monitor and make

2021 edition
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decisions related to water. “If you have a better
understanding of what’s going on in terms of your
placement rates and how the dewatering is acting,
you’ll have a better chance of managing that risk and
deciding if it’s time to build another structure or
continue on this particular one, or maybe it’s about
changing the design,” Levesque said.

“Closed facilities need as much duty of care to ensure
they are safe, but those engineering controls may not
be present there,” Treinen said.

The challenge – whether in water management or in
other aspects of tailings management – is about
getting all the information in one place, she said.

Other important signs to look for are “any cracking,
any surface visuals that you can see, as well as your
standard slope stabilities, making sure nothing’s
happening to your structure itself,” she said.

“People want a turnkey solution,” she said, adding
that having a central dashboard is “good for the
engineers but also for the people that are trying to
make the day-to-day decisions as they’re running
things, making sure they understand as things are
responding, and understand whether or not that’s
within the expected behaviours for that structure.”

Wisdom pointed that the Brumadinho disaster of
2019, in which 270 people were killed, was caused by
the collapse of a closed upstream tailings dam.

Although a disproportionate percentage of TSFs
classified as high-risk are active facilities, all three
panellists stressed the importance of long-term
monitoring of closed facilities. Treinen noted that
active facilities had the advantages of being
continuously monitored and of having people on site.

2021 edition

Levesque said that any long-term plan for a closed
tailings facility had to include monitoring of the water
levels and the chemistry of those waters.

“Tailings facilities and dams are actually meant to be
around in perpetuity,” he said.
“Even if there’s a small chance of failure that means
they will fail at some point, so if the dam is closed, if
it’s an upstream type of construction, they need to
make sure they’ve gotten rid of the water that’s
behind the dam so that if there is a failure you won’t
actually have consequences downstream.”
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Accelerating the Pathway to Safer,
More Sustainable Tailings Management

From a historical perspective, the 2014 Mount Polley,
2015 Fundão and 2019 Brumadinho tailings dam
disasters were not outliers, although they were
notable for their severity. All three ranked in the top
six failures of all time in terms of the volume of
tailings released, and Brumadinho ranked third off all
time in terms of fatalities.
These catastrophic failures have given rise to a
broader-based understanding by industry, regulators,
stakeholders, investors and insurers of the need to
find a pathway to safer, more sustainable and nonconventional tailings management.
Profiling the risk of the global inventory of tailings
dams, as the Global Tailings Portal attempts to do, is a
good first step. However, this database can only go so
far given that it is based on self-disclosures from
mining companies, many without third-party review,
and it only lists around 1,800 tailings dam facilities.
Furthermore, the database and the recent Global
Industry Standard on Tailings Management both
highlight the fact that many major companies have
multiple upstream and modified centreline dams in
their portfolio which do not and potentially cannot
conform with the minimum good-practice
requirements for stability, deformation, and
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consequences of potential failure outlined in the
standard. Various sources estimate the number of
relevant TSFs worldwide at upwards of 3,500. Based
on this count, serious TSF failures continue to occur at
a at an average rate of one to two per year No matter
how we view the data, it is broadly accepted that the
actual and perceived risk of tailings dams failures are
currently above what the industry and stakeholders
can or should tolerate.
The industry strives to strike the right balance
between risk-based and cost-based decision making,
also taking into the cost of risk and cost of failure (or
risk cost), now much more quantifiable in terms of
share value losses, among others on the basis of
recent failure.
For the tolerable thresholds of probability of failure to
be achieved, Operators must consider a broad range
of technologies, including non-conventional tailings
management alternatives with a well-deserved
reputation for reducing the risk of failure – namely
filtering/dewatering/dry stacking.
The main stumbling blocks to the broad-based
implementation of alternative non-conventional
tailings management technologies are cost and
operational complexity and technology risks (which

2021 edition
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Alternative tailings solutions have the potential to offset costs in numerous ways, such as:
Increased water recovery. Most operators don’t consider the cost of water supply or desalination in the
slurry category. However, filtered tailings facilities can recover substantial volumes of water, leading to
potentially significant cost savings.
Reduced footprints. If dry stacking is used to stack a portion of the tailings while the original pond
receives slurry, the capacity of currently permitted sites can be better utilised. At some sites, tailings may
contain an economical grade if reprocessed. These tailings could be excavated, hauled to a dry-stack TSF
and leached in a multiple lift, permanent-pad application. The excavated area could then be refilled with
slurry, reducing the need for extra capacity elsewhere. It may also be possible to stack a multiple-lift,
permanent pad on top of a drained TSF area.
Reduced bonding costs. After weighing up the costs vs. the risks, some operators have decided to
proceed with dry stacking. One SRK client recently chose dry stacking after calculating that the
subsequent reduction in risk, closure costs, and water costs, and the ability to do progressive closures,
would incrementally reduce the bonding costs and ultimately result in lower overall costs compared to the
conventional slurry option.

can also be translated as increased cost). For example,
operators of larger facilities usually remove the
option of non-conventional alternatives from the
table once they discover that the OPEX can reach two
to 10 times higher than conventional slurry options,
depending on project and site conditions.
The main causes of OPEX differentials generally
include dewatering costs at the plant (including
energy, consumables), labour (at both the dewatering
plant and at the stack) and material handling and
placement costs, including potential re-handling
requirements at the operating deck.
For example, Spreaders, mobile stacking bridges and
radial stackers, all fed and connected by a variety of
portable conveyors, belt wagons, bridge conveyors
and link conveyors, have been used with varying
degrees of success and cost effectiveness, depending
on project conditions.

This will require the participation of multi-disciplinary
teams (e.g., EPCMs, contractors, designers, owners,
regulators) without competing interests.
Team members will need to demonstrate a
combination of operational experience at smaller
dewatered tailings operations and a willingness to
think outside the box.
A holistic team approach to design, implementation
and operation is critical to the success of alternative
technologies. There have been spectacularly
unsuccessful and costly pilot studies in the past
which failed due to a siloed approach and lack of a
holistic understanding of how all the parts had to fit
together. Failure to prove alternative technologies in
large-scale pilots will continue to hinder their
implementation at larger-scale TSFs and, as a result,
will increase the difficulty of achieving zero harm.

To mitigate complexity and potentially higher costs,
innovative approaches to both filter feed, filtration,
and material conveyance placement and handling
into a robust, resilient and self-supporting landform
must come together under the guidance of a multidisciplinary team of experts understanding the
limitations and opportunities at each step.

The bottom line is that non-conventional tailings
management alternatives are viable at higher
tonnages. The willingness of an increasing number of
operators to weigh up the risks vs. the costs when
comparing conventional and non-conventional
tailings solutions and embark on recent pilot study
and evaluations of non-conventional options as SRK
and TNT are already participating in is promising.

In order to truly develop cost- and risk-optimised
tailings solutions suitable for large-scale operations
(e.g. 50,000 – 100,000 t/d) the industry will need to
invest substantially in R&D and large-scale pilot
programmes with OEMs, Owners and engineers.

This, coupled with a growing desire among operators
to harness the benefits of increased water recovery,
reduced land disturbance and reduced closure costs,
is driving investments in the evaluation of alternative
approaches.
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Global tailings standard highlights the importance
of technology for IsoMetrix

Operators of tailings facilities lag behind the rest of
the mining industry in technology adoption, despite
some recent progress, according to Robin Bolton,
Executive: Sustainability at IsoMetrix.
“I don’t think those responsible for tailings
management are embracing technology to the
extent they should be.” Bolton said in an interview for
Mining Journal and Mining Magazine’s 2021 Tailings
Program.
“However,” he said “things have changed since the
publishing of the Global Industry Standard on Tailings
Management in 2020. That’s certainly shaken the
industry up a bit in terms of the attention tailings
dams have to be given. It does highlight where, in my
view, technology can play a useful part.”
IsoMetrix is a leading developer of integrated risk
management software for mining companies and
other risk-oriented industries such as oil and gas,
renewables, transport and logistics, and waste
services. Its solutions for the mining industry cover
related areas such as tailings, environmental and
carbon management, HSE management, ESG
reporting, enterprise risk, compliance, stakeholder
engagement, resettlement and socio-economic
development.
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According to Bolton, a key challenge associated with
many tailings facilities is their remoteness, which
makes it difficult to collect data in-person.
“Previously – or even perhaps to this day – if someone
went to a site and gathered information, it would take
several days until a decision-maker might see that
information, and by that time it might be too late.” he
said.
Another related challenge is that policies from a
corporate level do not always get delivered to
individual tailings facilities, with the result that
recommended actions are not always implemented,
in Bolton’s opinion. Having a tailings management
system (TMS) – a recommendation of the Global
Industry Standard, and something which IsoMetrix
provides – is key to ensuring information flows
between the right people in a timely manner.
“Having a TMS means that you know what’s
happening to the data, what’s happening to the audit
findings, the details and status of incidents and
what’s happening to the engineer’s
recommendations for example. It brings clarity to
questions such as ‘Where are they managed? How are
they actioned? How are you closing out those
actions?’ Management systems can bring a lot of
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efficiencies when it comes to these types of details.”
he said. “When data does not conform to the limit or
threshold, you can set triggers and notifications so
that the right person is made aware of a situation,
and they can respond and react a lot quicker than
previously. That response time can be cut right down
using technology.”
Water management was another essential challenge
identified by Bolton and other participants in the
2021 Tailings Program. According to Bolton, there is a
need not only to monitor the water within the dam,
but also the water going into and out of the facility –
such as water being discharged into the environment
or water being reused for mineral processing.
“There have been advancements in using devices and
technology to capture certain measurements, namely
flow measurements, water quality measurements,
and pressures within a tailings facility. There is a lot of
technology available nowadays. However, is it being
used extensively at present? I don’t think so.” Bolton
said.
Other available technologies that Bolton said have
not been “explored or utilized enough” include
devices that can help with air quality, weather
information, seismic activities, thermal activity, and
other critical indicators around a dam.
“There’s definitely technology available. It can be
linked up to the Internet of Things (IoT) and provided
to any third-party, or the company itself. There’s a
myriad of ways in which data can be managed, such
as using data warehouses for example, and systems
can be set up in a way so that only exceptions or
certain summaries are sent to the relevant people
who want to see the information.”
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For its part, IsoMetrix offers a tailings
management system that helps companies
with six key elements of tailings management
and governance:
Accountability, responsibility, and competency;
Planning and resourcing of critical tasks;
Risk management including assessing controls
and managing monitoring data;
Change management;
Emergency preparedness and response; and
Review and assurance.

“As an example, a potential drill could be to see how
quickly a community can evacuate from a potential
flow path if a tailings dam collapsed. You can run that
drill, make observations, capture the findings, and
then implement additional controls from those
observations to improve.” Bolton said.
“Maybe the warning siren did not go off, or maybe
people took too long to get out of the way. These are
details which you can capture in a system, track and
close out. We have dashboards that can show all the
data, facilitating a holistic approach to tailings dam
management.”
IsoMetrix has recently been focusing on aligning its
solutions with the Global Tailings Standard. This has
seen it introduce modules around change
management and training, aspects which IsoMetrix
has previous experience in building for other
industries.

According to Bolton, IsoMetrix can alleviate a lot of
the pain operators experience in relation to the
management of tailings facilities.

Looking forward, Bolton said recent discussions with
operators have revolved around the integration with
other systems, and the import of data into the
IsoMetrix TMS.

For example, “We offer the ability to conduct your
inspections and audits and capture the findings. If
corrective and preventative actions are needed, we
provide the capacity to notify the relevant people and
track these actions until closure.”

“There’s been a lot of talk about integrations and
getting data through IoT devices. That’s almost a
standard discussion on tailings systems at the
moment – how do you handle mass data?” he said.

One of the modules contained in the TMS is for
emergency procedures. This allows operators to
schedule drills and invite attendees.
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“It’s encouraging because the operators do have
devices out there measuring data. The issue is about
how do you get that data into one integrated
system?”
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