
The tailings 
reckoning
Why the mining sector 
must rethink tailings risk

A 2025 report in association with:

Research partners



THE TAILINGS RECKONING

2025

2

Whitepaper

The global mining industry stands at a tailings crossroads. 
More than five years since the Brumadinho disaster 
reignited global scrutiny, real reform remains patchy and 
uneven. While international standards have emerged and 
technologies have advanced, there is little to suggest that 
systemic change has truly taken root.
Some of the world’s most sophisticated operators still wrestle with fragmented monitoring, legacy infrastructure and 
cultures of reactive compliance. Meanwhile, climate volatility is accelerating, public trust remains brittle and incidents 
continue to occur. The question is no longer whether tailings management must evolve, but why so many in the 
sector are still hesitant to leave the status quo behind.

There is no shortage of technical innovation. From real-time sensing and predictive modelling to step-change 
improvements in filter press maintenance and coarse particle handling, tangible progress is being made. But these 
technologies alone cannot drive change. True resilience will require a shift in how mining companies think about risk, 
responsibility and long-term value. This report explores where the gaps lie, what the emerging solutions offer and 
how the sector can move beyond compliance into a more integrated future.

The tailings reckoning
Why the mining sector must move from incremental 
change to systemic reform in how it manages, monitors 
and mitigates tailings risk.
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What becomes clear through this exploration is that tailings are not a peripheral issue, but a central test of mining’s 
capacity for responsible growth. Tailings are a consequence of production, but also a litmus test for stewardship. 
How they are handled speaks volumes about a company’s culture, its understanding of long-term liability and its 
respect for the communities and ecosystems that surround its operations. In this context, tailings are not merely an 
engineering problem, but an ethical one, an environmental one and increasingly, a financial one.

This report focuses on what matters most: alignment, integration and intent. By grounding the discussion in real-
world examples – from instrumentation and pumping systems to maintenance solutions and geotechnical modelling 
– it asks what mining might look like if tailings risk were not something to be managed around, but a core driver of 
innovation and excellence.

Tailings failures, past and recent, have shown that ticking boxes is no longer enough. Even the best-laid plans can 
falter if not embedded in culture, governed by clear accountability and supported by meaningful engagement. This is 
the moment to redefine success; not as compliance met, but as risk reimagined.

The reform stalemate

Despite new guidelines and standards since 2019, tailings reform across global mining remains uneven. The Global 
Industry Standard on Tailings Management (GISTM) has seen mixed adoption, with some major operators going 
beyond requirements, while others lag far behind. In many jurisdictions, uptake is slow, driven more by external 
scrutiny than internal drive. Regulation alone cannot overcome these inconsistencies, which stem from deeper 
structural and cultural inertia.

A persistent compliance-first mindset is partly to blame. Many still view tailings as a liability to manage, not a dynamic 
risk requiring constant vigilance. Compliance is treated as the ceiling, not the floor. Audits are endpoints rather than 
starting points and so it creates the conditions for a culture where innovation is stifled, accountability diluted and 
performance short-lived.

Image: Sandsun

Tailings are not a 
peripheral issue, 
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In addition, governance remains fragmented, with tailings responsibilities often scattered across operations, 
engineering, ESG and legal departments, leading to unclear ownership. Senior leadership may lack technical fluency, 
while site teams operate under outdated systems or budget constraints. In such a vacuum, even well-meaning 
reforms often stall.

Yet the stakes are only rising. Investors increasingly see tailings risk as a proxy for operational discipline. In parallel, 
communities are more informed and assertive, such that the cost of failure, whether human, financial or reputational, 
has never been higher.

Despite these dynamics, genuine reform is still rare, whereby the industry talks transformation but rarely backs it with 
structural change. A few companies have appointed accountable executives or invested in integrated monitoring, but 
these are outliers, with too many trading on past performance as proof of ongoing stability.

To move forward, the sector must stop waiting for compulsion, be it regulatory, reputational or financial. Reform must 
be internalised and strategic, rather than reactionary. That means stronger governance, sustained investment and a 
willingness to confront legacy assumptions.

Compliance should be seen as a baseline. Boards and executives must treat tailings not as a siloed technical issue, but 
as central to corporate integrity and long-term resilience. This calls 
for cross-functional cooperation, whistleblower protections and 
a culture that values transparency over box-ticking. Failure to act 
now risks more than fines. Rather, it brings with it existential threat 
made manifest in erosion of the industry’s social licence.

Knight Piésold’s work underscores this shift from risk to 
responsibility. With a long-standing emphasis on embedding 
stewardship across the life of a project, the company has 
championed proactive governance models that prioritise trust, 
rigorous peer review and systems thinking. Their commitment to 
internal third-party review of all major tailings projects, regardless 
of jurisdiction, reinforces a culture of accountability that transcends 
compliance and drives continuous improvement.

Knight Piésold 
has championed 

proactive governance 
models that prioritise 
trust, rigorous peer 
review and systems 
thinking

“
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Ultimately, the future of tailings reform will be shaped not 
just by standards, but by the values behind them. Only 
when safety, integrity and stewardship are lived, not just 
mandated, will reform become lasting. And when looked 
at through this lens, we see that the current stalemate is 
not inevitable, but instead a choice.

Innovation without uptake

The mining industry is not short on innovation. Globally, 
engineers are creating advanced solutions to persistent tailings challenges. These include real-time sensors, 
integrated dashboards, adaptive pumping systems and remote diagnostics: tools that promise faster detection, 
smarter planning and stronger control. Adoption, however, remains inconsistent. 

The issue lies not in technology, but integration. New tools are often introduced in isolation. A sensor may gather 
real-time data, but without a connected system or trained operators, its insights go unused. Performance gains 
depend on context, such as culture, processes, and commitment, not technology alone.

Consider instrumentation. Unified platforms now combine manual and automated data across geotechnical, 
hydrological and structural inputs, enabling early warnings and more coherent views of facility behaviour. Yet 
without investment in training and configuration, even the best systems sit idle. Dashboards go unmonitored, 
alerts unactioned.

Similar gaps affect physical infrastructure. Slurry transport, for instance, must evolve to support innovations like 
coarse particle flotation and high-pressure grinding rolls (HPGR), which generate drier, coarser tailings. Because 
while these developments improve stability and reduce water retention, they complicate transport. Weir’s work 
shows how such tailings demand higher flow velocities and wear-resistant materials. Traditional models often  
fail, but advanced materials like Arterra™ UHMWPE pipelines, validated through closed-loop testing, offer more 
reliable solutions.

Image: WEIR

In one case, pipeline 
life increased from 

six weeks to over a year 
with Weir’s Arterra™ 
UHMWPE pipelines
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In one case, pipeline life increased from six weeks to over a year with Arterra™, underscoring how innovation can 
shift operational risk. Similarly, HPGR-generated particles are more angular and abrasive, necessitating more durable 
pumps and better system design. Without lifecycle thinking, equipment failure is inevitable. Yet procurement remains 
fixated on upfront cost, not long-term risk.

Filtration technology faces similar challenges. McLanahan’s recessed plate filter presses and tailored feed pumps 
offer gains in water recovery and volume reduction, but widespread adoption of such technological advancements 
is inexplicably slower than it should be. Operators cite complexity, despite evidence showing that proper integration, 
especially with upstream classification, can stabilise performance and improve deposition.

Given that performance gains are not a given without integration, training and feedback, it is critical that companies 
engage as partners, not just buyers. Only this way will the advanced sensors, self-cleaning filters and intelligent pump 
logic now available to the market, deliver true value.

Yet many see upgrades as isolated CapEx projects. Commissioning and knowledge transfer are not only often 
neglected, but vendors sometimes reinforce this by focusing on hardware over system support, leaving mines 
dependent long after installation.

This must change, with business cases accounting for deferred risks, such as downtime, water loss and facility life. 
Trialling solutions in real environments, supported by iterative learning, is key, with vendors becoming collaborators 
that provide ongoing support and insight.

Equally important is operational talent. Skilled teams are essential to tuning and optimising these systems over time, 
since without this capacity, even the best technology becomes shelfware. Technical fluency in systems thinking, not 
just in tools, is the key to effective tailings management. For while mining has what it needs to reimagine tailings, 
only by building the right culture, capabilities and commitment will that potential be realised.

McLanahan’s 
recessed plate filter 

presses and tailored 
feed pumps offer gains 
in water recovery and 
volume reduction

“
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Designing for climate disruption

The intersection between climate change and tailings risk is becoming more acute. Increasingly intense rainfall 
events, prolonged droughts, temperature extremes and seismic volatility are no longer hypothetical scenarios, but 
real and present pressures on infrastructure that was often designed to historical norms.

Tailings facilities, by their nature, are vulnerable. Their performance is intimately tied to water balance, structural 
integrity and operational predictability, each of which climate volatility undermines. Consequently, forward-looking 
operators are now incorporating climate scenario modelling into their risk analysis. However, very few are doing so in 
a way that materially influences facility design, deposition planning or emergency response.

This is where the importance of real-time data comes in. For example, Endress+Hauser’s sensor systems can detect 
flow variability or anomalous pressure changes linked to storm events, enabling rapid intervention. Yet the mere 
presence of data is insufficient. Rather, it is how that data informs action. Closed-loop systems, where insights are 
directly linked to automated or procedural responses, offer the clearest path forward.

Canary Systems’ platform provides adaptive monitoring for tailings management by continuously overlaying 
real-time sensor data such as ground movement, pore water pressure and seismic activity with historical baseline 
trends. This allows operators to quickly identify deviations 
caused by climate stressors like heavy rainfall, temperature 
fluctuations, or drought conditions before critical structural 
thresholds are reached. By detecting early warning signs 
of instability, the system helps prevent failures, supports 
proactive decision-making and enhances overall tailings 
dam safety and resilience.

Weir’s experience with slurry transport is also instructive. 
Climate-related disruptions can increase sediment load, 
change water chemistry and alter the wear profile of 
pipelines and pumps. The Arterra™ range addresses this by 
extending service life under harsher conditions, helping 
ensure reliability when it matters most.

Endress+Hauser’s 
sensor systems can 

detect flow variability 
or anomalous pressure 
changes linked to storm 
events, enabling rapid 
intervention

“
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McLanahan’s contribution further highlights 
that climate adaptation extends beyond 
flood mitigation or evaporation control. 
For instance, if cloth degradation in a filter 
press reduces dewatering capacity during 
periods of heavy rainfall, the resulting excess 
water in tailings can compromise dam 
stability. The company’s QUICKCHANGE™ 
technology simplifies and speeds up filter 
cloth replacement, ensuring consistent 
dewatering performance under pressure. 
This helps maintain optimal tailings dryness, 
reducing the risk of structural stress and 
supporting safer, more reliable tailings 
management.

Ultimately, resilience to climate change 
cannot be bolted on. It must be built in, 
from instrumentation and process design to 
staffing models and governance frameworks. 
Tailings strategies must shift from historical 
averages to adaptive planning, where 
variability is expected, not exceptional.

Knight Piésold has been applying this 
philosophy across diverse environments, 
incorporating Intergovernmental Panel on 
Climate Change data into facility design 
and retrofitting legacy dams to increase 
resilience. Its recent projects have focused 
on expanding spillway capacity, enhancing 
freeboard and embedding climate forecasts 
into early-stage design, treating climate 
adaptation not as an add-on, but as 
fundamental to safe and sustainable tailings 
infrastructure.

Integration over isolation

Too often, tailings management is 
approached as a siloed function that is 
technically precise but organisationally detached. What is missing is a coordinated system in which tailings risk is 
understood, monitored and mitigated as a shared enterprise.

This fragmentation leads to blind spots. A site may have advanced piezometric monitoring, but no alignment 
between engineering data and public disclosure. Another may invest in climate scenario modelling without factoring 
that intelligence into procurement or emergency response. For tailings systems to be genuinely resilient, they must 
be integrated technically, operationally and institutionally.

Solutions such as Canary Systems’ geospatial integration platform are critical in enabling this shift. Their tools don’t just 
capture data, they contextualise it, connecting performance metrics with topography, climate conditions, infrastructure 
status and historical trends. The result is not just better visibility but shared understanding. Engineers, executives and 
external auditors can all work from the same evidence base, reducing miscommunication and accelerating response.

Canary Systems’ tools 
don’t just capture data, 

they contextualise it, connecting 
performance metrics with 
topography, climate conditions, 
infrastructure status and 
historical trends

“
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Likewise, Endress+Hauser’s instrumentation offers more than 
sensor readings. When networked effectively, flow, pressure 
and density data provide a granular, real-time view of system 
health, capable of alerting operators to deviations before they 
become threats. But these tools realise their full potential only 
when their outputs are connected to decision pathways. This 
requires more than dashboards, but governance models that 
incentivise integration.

One model worth emulating is the integrated operations 
centre approach pioneered in parts of the energy sector. 
These centres serve to collate multidisciplinary inputs – from 
mechanical reliability right through to ESG performance – into a single control room. Applied to tailings, such 
integration could support not just monitoring but decision-making: when to schedule cloth replacement, how to 
adjust deposition strategies, where to direct capital spend.

McLanahan’s QUICKCHANGE™ system is particularly illustrative here. By simplifying and de-risking the cloth 
replacement process, it empowers operators to maintain performance in real time. But the real opportunity lies in 
embedding that data into broader maintenance planning, procurement cycles and risk analysis. A cloth that is quick 
to replace also becomes easy to track, trend and predict. Integration, in this context, amplifies return on innovation.

One model worth 
emulating is the 

integrated operations 
centre approach 
pioneered in parts of 
the energy sector

“
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Similarly, Weir’s advancements in slurry pipeline design 
and CPF-aligned pumping speak to a future where process 
innovation is not isolated to metallurgy or mechanicals 
but viewed as core to environmental and social 
performance. Their development of Arterra™ UHMWPE 
pipelines, for example, reflects the benefits of coordinated 
design: longer service life, lower energy use, reduced 
failure risk, all with direct implications for ESG outcomes.

This integrated lens must extend to regulation. 
Government expectations increasingly demand a holistic view of tailings risk, and one that includes climate resilience, 
social acceptance and intergenerational equity. Operators that treat these as isolated variables will fall behind. 
Those that fuse them into a cohesive strategy will find themselves better aligned with both market expectations and 
operational realities.

From compliance to culture

True change in tailings management will not come solely through engineering upgrades or new standards. It will 
come when culture catches up and risk awareness, proactive maintenance and community engagement become part 
of a mine’s DNA.

Today, compliance remains the dominant paradigm, with reporting structured to meet regulatory timelines. Systems 
are maintained to avoid penalties and engagement is designed to manage optics. But as tailings incidents continue, 
despite documented adherence to standards, it is clear that a deeper transformation is required.

Culture begins with leadership. Boards and C-suites must elevate tailings to the same level of oversight as safety 
or financial performance. This means not only funding improvements but engaging directly with their design and 
governance. Executives should understand what piezometric data means, how cloth degradation can compromise 
dewatering, or why coarse tailings may behave differently under stress. This should be considered not as technical 
indulgence, but strategic literacy.

Image: kckate16

Training is essential. 
From operators to 

engineers, all personnel 
must understand the full 
lifecycle of tailings risk
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It also means rethinking accountability. Because 
too often, responsibility for tailings performance 
is diffused across departments, with no single 
owner empowered to drive change. Organisations 
must appoint accountable tailings officers with 
cross-functional authority, while performance 
metrics should reflect both risks anticipated and 
improvements implemented.

Training is essential. From operators to engineers, 
all personnel must understand the full lifecycle of 
tailings risk. This includes exposure to technologies, 
as well as practical exercises in scenario planning, monitoring interpretation and failure modes.

Tailex, a specialist consultancy in tailings governance, reinforces the importance of matching training and controls to 
actual site risk. Through its ‘rational risk reduction’ approach, the company advocates for transparent, proportionate 
evaluation methods that reflect both technical exposure and local context. By aligning decision-making with ALARP 
principles, Tailex helps ensure resources go to controls that genuinely reduce risk, not simply meet procedural 
minimums.

Cultural reform must also reach the edges of the organisation. Contractors, suppliers and community liaisons should 
be brought into the same conversations, not left at the margins as traditionally they have been. 

Finally, culture is reinforced through storytelling. Tailings should not be spoken of only in crisis or audit. Successes 
such as extended cloth life, avoided overflows, or improved community trust should be shared, documented and 
celebrated, so that the narrative evolves from avoidance to achievement.

What next?

Tailings management sits at the confluence of the mining industry’s greatest challenges: environmental risk, social 
licence, regulatory scrutiny and technical complexity. The path forward is neither quick nor easy, but it is clear. The 
sector must move beyond fragmented systems, compliance posturing and incremental upgrades towards a more 
resilient, integrated and accountable model.

Image: Tatsiana Maroz
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The technologies showcased in this report, from real-time sensing to innovative pumping systems and adaptive 
filter presses, demonstrate what is possible when expertise and investment align. But tools are only as powerful as 
the systems they support. Without cultural alignment, institutional accountability and strategic integration, even the 
most advanced technologies will fail to realise their potential.

The roadmap exists. What is needed now is resolve. The mining sector has no shortage of frameworks, guidelines or 
technical standards, but lacks the willingness to ask uncomfortable questions. Why are known risks still tolerated? 
Why are clear solutions not widely adopted? Why do we still treat communities as audiences, not partners? The 
answers to these questions do not lie in innovation alone but in reflection and intent.

Importantly, the economic case for reform is becoming increasingly strong. Tailings-related failures are not 
only devastating in human and environmental terms, but financially catastrophic. Downtime, legal exposure, 
reputational damage and constrained access to capital are now recognised risks. Conversely, operations that 
demonstrate best practice in tailings management often enjoy smoother permitting, greater investor confidence 
and lower long-term costs.

As climate variability intensifies, social expectations evolve and data becomes more transparent, the margin for error 
narrows. There will be fewer places to hide and less patience for inertia. Mining companies that do not treat tailings as 
a strategic imperative will find themselves outpaced by those that do.

There is cause for cautious optimism. Across the globe, examples are emerging of operations that are progressively 
getting it right, whether it is investing in integrated systems, appointing accountable leaders, embedding monitoring 
into real-time decision-making or treating communities as stakeholders in both risk and opportunity. In essence, 
operations at the vanguard are using tailings as a proving ground for what responsible mining can look like.

This is the reckoning the industry needs. Not punitive, but purposeful. Not driven by fear, but by a recognition that 
mining’s social licence, economic viability and technical credibility all converge in how it handles its waste. The call is 
not just to do better, but to think differently.

Image: Senkaya
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As global expectations on tailings governance rise, 
Canary Systems is helping operators transition from 
reactive oversight to predictive monitoring and 
continuous improvement. 

Chief executive officer Alex Neuwirt says the company 
is focused on enabling smarter, more accessible data for 
more reliable decision making. 

Also contributing insight is Kim Morrison, chief technical 
officer at ATC Williams and a former global function 
lead for tailings at Newmont. With deep experience 
in tailings governance across jurisdictions, she offers 
Canary Systems an external advisory role perspective on 
the evolving expectations facing operators and the role 
of monitoring in risk management.

Uniting fragmented monitoring data to 
support risk management decision making

Tailings storage facilities generate large volumes 
of monitoring data, but many operators struggle 
to consolidate information collected from different 
equipment types or sensors, remote sensing and 
human-collected data provided in various formats. 
Canary Systems, a provider of integrated monitoring 
technology, solves this problem with an agnostic data 

integration platform, where several of its competitors 
require proprietary monitoring equipment. Canary 
Systems’ MLSuite2025 platform allows real-time and 
manual inputs to be viewed in a single, geospatially 
linked environment.

“The advantage with our platform is that it is data 
agnostic,” Neuwirt said. “We can bring in data of pretty 
much any type, whether it is manually collected or from 
other vendors. We are also domain experts of all the data 
types, whether from our own systems or other vendors, 
so can speak to the veracity of all data being collected. 
That ends up being very compelling for our clients.”

This allows operators to detect changes sooner and 
act before issues escalate, and engineers such as the 
engineer of record and responsible tailings facility 
engineer can compare historical trends with near real-
time measurements in a way that encourages early 
response.

Making monitoring part of the operational 
mindset

As global function lead for tailings at Newmont, Kim 
Morrison was responsible for advancing tailings 
management across multiple jurisdictions. One of the 

Predict, prevent, protect: 
Canary Systems and the 
evolution of tailings risk
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core challenges, she said, was getting teams to treat 
monitoring not as a specialist or isolated activity, but as 
part of day-to-day operations.

“Having leadership buy-in and a clear vision was 
absolutely imperative,” Morrison stated. “Without 
explicit commitment from the top, widespread 
adoption is absolutely impossible.”

Building confidence in the system required more than 
installing sensors. Staff needed training on interpreting 
data, linking it to action and understanding how their 
facility was performing in the moment. That meant 
engaging people across roles and geographies.

Compliance is only the start

The Global Industry Standard on Tailings Management 
(GISTM) was introduced after the 2019 Brumadinho 
disaster. It places new 
obligations on accountable 
executives, engineers of 
record and operators to 
understand performance, 
while encouraging 
automated, near real-time 
data monitoring, and 
proactive action when 
needed.

Morrison noted that 
while many companies 
are working towards 
conformance, the 

underlying goal must be improvement, not box-
ticking. “Tragically, tailings failures continue to 
occur,” she said. “Even in 2025, we have seen multiple 
significant incidents. This reality means the industry 
must do better.”

Canary Systems’ 28 years of geotechnical monitoring 
solution innovations are well aligned with the intent 
of the GISTM. Its platform supports calculation of 
predictive performance using several built-in functions 
and more advanced predictive analysis, including 
machine learning, through inclusion of a Python run-
time environment to integrate advanced modules such 
as sci-kit-learn. 

Starting small, scaling smart

One of the company’s key differentiators is its 
scalable model. Canary Systems works with major 
multinationals as well as regional operators. Its 
approach allows companies to begin with digitised 
manual logs or a few key sensors, then scale up as 
confidence and capability grow.

“We get involved with many clients who start out 
modestly,” Neuwirt said. “Success really breeds success. 
Once clients can see the value, they are encouraged to 

invest more.”

This flexibility is 
particularly important 
for companies operating 
across regions with 
different levels of 
infrastructure and 
regulatory maturity. 
By offering open 
architecture rather than 
closed systems, Canary 
Systems enables clients 
to expand monitoring 
on their own terms.

Without explicit 
commitment from the 

top, widespread adoption is 
absolutely impossible
Kim Morrison, ATC Williams
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Transparency as a driver of resilience

Real time data creates accountability. When 
performance indicators are visible to both operators 
and executives, intervention becomes faster and more 
effective. Morrison described this shift as one from 
reactive response to proactive stewardship, where 
teams are equipped to understand what their data is 
telling them and what to do about it.

Canary Systems’ tools support this by making it 
easier to see deviations across time and across assets. 
Where previously operators might review a single 
sensor in isolation, the platform makes it possible 
to overlay rainfall, water level, piezometric pressure 
and deformation data to identify early signals and 
understand context.

Neuwirt shared an example where discrepancies 
between automated and manual readings prompted 
closer review. Rather than dismissing the variation,  
the operator used the opportunity to improve their 
data collection process and build greater trust in  
their alerts.

Enabling collaboration, not just compliance

Effective monitoring requires engagement across 
roles and organisations. Engineers of record, site 
managers, control room staff and executives all 
need access to the right data in the right format. 
Canary Systems’ platform supports this with tailored 
dashboards and access control, allowing people to 
focus on what matters to them.

Morrison has seen this multidisciplinary approach 
evolve across the sector. As the industry grapples 
with climate risk, resource constraints and social 
expectations, companies see improved monitoring as 
a tool for risk management and incident prevention.

Canary Systems also supports this by prioritising 
compatibility and interoperability. Its platform is 
used to unify data from dozens of sensor types and 
systems, avoiding vendor lock-in and encouraging 
innovation through open architecture.

Climate, AI and the future of risk

Tailings facilities are increasingly exposed to climate-
related risks such as extreme rainfall and seismic 
events. GISTM includes expectations for climate 
resilience, and many operators are using site-specific 

climate change impact assessments combined with 
monitoring data to adapt their water balance models 
to support long-term planning.

Artificial intelligence is also attracting interest 
across the industry. However, Neuwirt cautioned 
that AI should be a tool, not a substitute for human 
judgement. For Canary Systems, the goal is to use 
AI to improve statistical modelling and pattern 
recognition, then hand results over to human 
reviewers for decision making.

The company’s focus remains on enabling better 
understanding of risk through accessible, accurate 
and adaptable technology. That, according to Neuwirt, 
is the foundation of long-term tailings resilience.

Canary Systems is helping shift the mining sector 
from fragmented oversight to integrated foresight. 
By enabling open access to data, supporting scalable 
growth and building platforms around operational 
needs rather than technical silos, the company is 
creating new ways to understand and mitigate tailings 
risk in a complex, changing world.

Success really breeds 
success. Once clients 

can see the value, they are 
encouraged to invest more
Alex Neuwirt, Canary Systems
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Endress+Hauser is helping mining companies move 
from reactive monitoring to intelligent, integrated 
tailings management. With advanced sensing, 
cloud-based connectivity and predictive analytics, 
the company supports safer, more sustainable 
operations while anticipating future regulatory and 
community expectations.

Taking control of tailings risk

Tailings storage facilities (TSFs) are one of mining’s most 
critical environmental and social challenges. Failures 
over the past decade have put pressure on companies 
to do more than just comply with minimum standards. 
In response, Endress+Hauser is offering a way to 
monitor tailings in real time and at scale, enabling 
operators to reduce risk, improve transparency and act 
proactively.

For effective monitoring and risk management, tailings 
sites demand instruments that remain accurate and 
durable despite exposure to extreme environmental 
factors. Endress+ Hauser’s systems combine rugged, 
long-life field instruments with cloud platforms and 
diagnostics, allowing operators to track water quality, 
storage volumes and discharge rates across entire sites.

“The sensors we produce have been built and designed 
for tough environments,” Taylor McKertich, regional 
industry manager for mining, minerals and metals in Asia 
Pacific, said. “They deliver real-time, high-accuracy data.”

Moreover, automated self-cleaning and predictive 
maintenance features reduce site visits and downtime, 
while diagnostic tools ensure early detection of 
instrument degradation, which is key for reliability in 
compliance-critical applications.

Enabling remote visibility

With tailings dams often located in hard-to-access 
regions, the ability to monitor water flow and storage 
levels in real time is crucial for timely decision making. 
Integrating instrumentation with cloud platforms 
enables continuous oversight and reduces reliance on 
onsite visits. 

“Our latest flow, level and pressure transmitters are 
designed for remote, continuous monitoring,” McKertich 
explained. “They integrate easily to wireless and cloud 
solutions. When paired with our own IIoT platform, 
Netilion, they provide real-time visibility into water 
flows and storage levels.”

From sensors to strategy: how 
Endress+Hauser is reshaping tailings 
monitoring for a digital future
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Netilion is built as an open system, allowing data to 
be pulled into other platforms. In this way, tailings 
operators can connect Endress+Hauser’s instruments 
with geotechnical monitoring technologies such 
as lidar, moisture probes or seismic sensors to form 
integrated early warning systems that track both 
environmental and structural indicators.

This interoperability makes it easier for sites to scale up 
digital monitoring, even if they begin with only partial 
coverage or existing legacy systems.

Compliance, transparency and control

Environmental performance and reporting are under 
increasing scrutiny from regulators, investors and the 
public. Endress+Hauser’s digital systems can simplify 
regulatory compliance by storing calibration records, 
device history and real-time readings in the cloud, with 
automated reporting helping to reduce administrative 
burden while maintaining audit readiness.

Some mining companies are going further and using 
these tools not just for internal oversight but as part 
of stakeholder engagement. “We had one mining 
customer recently share the information directly from 
our sensors and publish it live on their community 
engagement website,” McKertich said.

Such ability to share data transparently with affected 
communities and regulators is becoming an important 
trust-building mechanism, especially for tailings facilities 
near population centres or sensitive environments.

Lifecycle sustainability

Beyond compliance, tailings monitoring is increasingly 
tied to broader sustainability commitments. 
Endress+Hauser holds an EcoVadis Gold rating and 
provides detailed product carbon footprints across 
its instrument lines. This supports mining companies 
working to reduce scope three emissions and improve 
procurement transparency.

Sensors are engineered for durability and energy 
efficiency, and development teams are exploring 
increased use of recycled materials and lower-carbon 
designs. Next steps will include full lifecycle recycling 
and recovery for selected products.

“Instruments are designed with energy efficiency and 
lifecycle transparency in mind,” McKertich noted. “It’s 
not just about compliance for us. It’s about leadership 
and the sustainability journey that we’re all working 
towards.”

These capabilities align with ESG reporting frameworks 
and help operators demonstrate commitment to 
responsible resource management.

From measurement to prediction

With tailings management set to shift from descriptive 
to predictive analytics, Endress+Hauser is developing 
digital twins of tailings systems that simulate 
behaviour, optimise design and assess risk before 
events occur.
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These twins integrate real-time sensor data with 
historic trends and allow operators to model ‘what-
if’ scenarios such as changes in deposition, rainfall 
or embankment configuration. This is especially 
relevant when planning expansion, improving dam 
performance or preparing closure strategies.

Artificial intelligence and soft sensors are also being 
trialled, allowing operators to derive additional insights 
from existing datasets, and reducing the need for 
expensive or hard-to-install physical infrastructure.

Bridging legacy and innovation

Not all operations are ready for full digitalisation. 
Many tailings facilities run on ageing systems or 
operate in regions with limited connectivity. However, 
flexible instrumentation that works across multiple 
communication protocols enables gradual upgrades 
and easier integration without costly overhauls. 

In addition, using local engineering teams across 
major mining regions to support configuration, 
commissioning and training helps operators deploy 
technology in ways that fit their infrastructure, 
geography and workforce capability.

Future-proofing for regulation

With global standards for tailings monitoring still 
evolving, Endress+Hauser builds for what’s ahead. 
Its instrument design considers future auditability, 
cybersecurity and digital record-keeping, not just 
what’s currently required.

This includes embedded diagnostics, tamper-
proof calibration logs and secure cloud access to 
documentation. All cloud-connected systems undergo 
external security testing to meet critical infrastructure 
requirements, an area increasingly scrutinised by both 
operators and governments.

By designing ahead of regulation, the company aims to 
reduce future compliance risk for its mining customers 
and extend the functional life of its instruments.

A long-term technology partner

What sets Endress+Hauser apart is not just the 
breadth of its offering, which encompasses  
everything from sensors to cloud, but its approach 
to partnership. It works closely with customers and 
industry bodies to shape standards, streamline 
implementation and ensure technology aligns with 
operational realities.

As a member of the Global Mining Guidelines Group, 
the company contributes to international frameworks 
on tailings governance and digital transformation. 
And internally, employee-led initiatives such as the 
Water Challenge support community water access  
and reflect a broader commitment to social impact.

From real-time sensing to digital integration and 
sustainability, Endress+Hauser is helping mining 
operators shift tailings from a point of risk to a  
source of insight and building trust in how that  
risk is managed.
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Knight Piésold’s approach to tailings management 
rests not only on technical depth but on 
honest dialogue, rigorous global systems and a 
commitment to long-term outcomes. Managing 
director, Australia, Dave Morgan explained how the 
company is helping reshape the culture and practice 
of tailings engineering across regions and clients.

From risk to responsibility

Over the last two decades, the perception of tailings 
facilities has undergone a fundamental shift. Once 
seen as a low-cost necessity tucked away at the back 
of a minesite, tailings are now firmly on the boardroom 
agenda. And for good reason. A serious failure can spell 
the end for even a major company.

Knight Piésold, a global consultancy working across 
mining, water, energy and infrastructure, has placed 
itself at the forefront of this transition. According 
to Dave Morgan, the change in mindset has been 
dramatic, but overdue. The industry’s increasing focus 
on tailings safety, driven in part by high-profile failures 
in Brazil, has helped reinforce what Knight Piésold had 
been advocating for years: that proper stewardship 
must be embedded throughout the life of a project.

Engineering trust, not just structures

Central to Knight Piésold’s approach is the belief that 
technical integrity must be underpinned by trust. 
For Morgan, strong client relationships are not about 
keeping things comfortable, they are built on honest 
conversations, particularly when it comes to risk. This 
has been a defining part of the company’s culture: 
being able to say what needs to be said, even when it is 
difficult.

“We emphasise to our clients that it’s all about 
relationship,” Morgan said. “Like in marriage, it’s based 
on trust and mutual respect.” That trust, in turn, allows 
the company to push for higher standards and to 
challenge assumptions when necessary.

Knight Piésold was promoting the engineer of record 
model long before it became a global benchmark under 
the global industry standard on tailings management 
(GISTM). The company routinely discusses tailings 
governance with prospective clients before taking on 
new work, ensuring alignment on both expectations 
and ethical standards. “It’s not in anyone’s interest to 
begin a project where the commitment to safety isn’t 
shared,” Morgan noted.

Safe dams, straight talk: 
the Knight Piésold difference

Image: Lucas Martinez
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Systems that scale globally

One of the key differentiators in Knight Piésold’s work is 
its commitment to quality control through peer review. 
Every new project initiated through the company’s 
global system triggers a third-party review from a 
senior engineer in another office. This ensures cross-
border expertise is applied from the outset, not just to 
manage risk, but to embed best practice and promote 
internal learning.

These internal reviews, initiated five years ago, are 
now fully systematised. Monthly reports give regional 
managers visibility into how reviews are being 
conducted, by whom, and at what stage. This approach 
has not only added value to clients but strengthened 
organisational consistency across regions.

The company also embraces real-time monitoring and 
digital technologies. It uses drones for inspections 
and remote audits and helps clients interpret live 
data to improve responsiveness. During the COVID-19 
pandemic, this capability proved vital, allowing 
engineers to remotely evaluate sites that could not be 
accessed in person.

Global standards, local knowledge

Knight Piésold’s presence across emerging mining 
jurisdictions has led to a local-first model, where offices 

are staffed by personnel familiar with local regulations, 
site conditions and cultural context. This allows the 
company to deliver tailored solutions that still meet 
international standards.

Morgan pointed to the company’s involvement in 
the Reko Diq copper-gold project in Pakistan as 
an example of its approach in action. Operating 
across 15 time zones with multiple stakeholders, the 
project demanded adaptability, technical depth and 
clear communication, especially in a region where 
environmental, logistical and social factors are complex.

Working with a major international miner, Knight 
Piésold has helped deliver a design that aligns with 
the Australian National Committee on Large Dams 
guidance, GISTM principles and the client’s own high 
standards, often going beyond regulatory minimums. 
This blend of flexibility and rigour is what sets the 
company apart.

Preparing for climate, closure and 
complexity

Knight Piésold takes a long view on climate adaptation. 
Drawing on published climate models from sources 
such as the Intergovernmental Panel on Climate 
Change, the company assesses both current and future 
weather patterns when designing tailings facilities. It 

When you say things 
are going well, 

clients need to know you 
mean it… That’s how you 
build dams that last
Dave Morgan, Knight Piésold

“

Image: Adam Phillips
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is also reviewing and retrofitting older dams to ensure 
they remain resilient under changing conditions, 
increasing spillway capacity or freeboard where 
necessary.

Closure, too, is receiving greater attention. While few 
mines in regions like Western Australia have reached 
full relinquishment, Knight Piésold is helping shift 
the mindset from late-stage compliance to early-
stage opportunity. The company supports clients in 
exploring closure concepts that deliver social value 
– from pumped storage hydropower, using existing 
infrastructure as grid-connected energy storage, to golf 
courses, boating lakes and even wildlife reserves.

“In Africa, we worked on a new copper mine where the 
closure plan involves a game park,” Morgan said. “It has 
all the ingredients, including elephant and buffalo, and 
we will be helping turn it into a tourist destination the 
local community can run.”

Scaling up without scaling back

The next decade will bring new pressures. With the 
energy transition driving demand for critical minerals, 
tailings volumes are set to grow significantly. Morgan 
warned that while automation and artificial intelligence 
will play a role, tailings engineering remains a 
human-intensive field. Supervision, investigation and 
judgement cannot be fully outsourced to machines.

He also highlighted a potential bottleneck in skills. 
As tailings move to the centre of mine planning and 
financing, the demand for expertise will rise sharply. 
Knight Piésold is investing heavily in training, retention 
and internal capacity building, while also encouraging 
cross-sector collaboration to share knowledge and 
elevate standards industry-wide.

Continuous improvement, not compliance 
box-ticking

For Knight Piésold, GISTM is not a finish line, but 
a foundation. Its principles encourage ongoing 
improvement and innovation, an ethos the company 
strongly supports. Morgan acknowledged that while 
the standard is a major step forward, further evolution 
is inevitable as mining projects become larger, more 
complex and more visible to regulators, investors and 
communities alike.

This forward-looking stance is helping to reframe 
tailings management not as a burden, but as an 
opportunity to do things properly, to build trust 
and to deliver infrastructure that outlasts the mines 
themselves.

As Morgan put it: “When you say things are going well, 
clients need to know you mean it. And when they 
aren’t, they need to know you’ll tell them. That’s how 
you build dams that last.”

Image: Lucas Martinez
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The traditional approach to tailings filter press 
maintenance is being overhauled thanks to 
McLanahan’s patents-pending QUICKCHANGE™ 
system. This simple yet transformational innovation 
tackles longstanding operational, safety and 
sustainability challenges. 

Developed in close collaboration with Diefenbach, 
QUICKCHANGE™ enables safer, faster and more targeted 
filter cloth replacement, positioning McLanahan as a 
leader in practical, future-ready dewatering solutions 
for the mining sector.

Rethinking a longstanding bottleneck

Tailings management has become one of the most 
closely scrutinised aspects of mining operations. 
While regulators and communities increasingly 
expect environmentally responsible outcomes, the 

industry continues to wrestle with a range of persistent 
challenges, not least the safe and efficient maintenance 
of tailings filter presses.

One of the most demanding elements of tailings 
maintenance is replacing filter cloths. Traditionally, this 
involves climbing on or inside large, heavy machines, 
removing sets of cloths in bulk, and often using 
overhead lifting gear for a process that is as labour-
intensive as it is time-consuming.

McLanahan, drawing on decades of field experience, 
identified this area as ripe for improvement. According 
to executive vice president of sales and business 
development, Cory Jenson, the company had long 
observed the inefficiencies of batch cloth replacement 
and the risks posed by elevated or confined work 
environments. In response, McLanahan’s engineering 
teams set out to design a solution that would make 

One cloth at a time: 
transforming filter press 
operations with QUICKCHANGE™
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changing filter cloths safer, faster 
and more selective, with minimal 
equipment and downtime.

A collaborative rethink of filter 
press design

That rethink led to the creation of 
QUICKCHANGE™, developed in close 
partnership with Diefenbach, a 
company McLanahan had worked with 
for over a decade before bringing them 
into the business. Together, the teams 
brought forward a system based on 
simplicity: a sliding mechanism that 
allows individual cloths to be swapped 
out by a single person standing safely 
beside the press, without cranes or 
confined entry.

Unlike conventional systems that 
rely on plastic fasteners placed at 
intervals along the top of the plate, 
QUICKCHANGE™ provides continuous 
support across the full length of the 
cloth. This not only improves cloth 
alignment and wear performance but 
also reduces installation strain and 
failure rates.

The outcome is a system that drastically 
reduces downtime. At industry 
exhibitions, operators with no prior 
experience have successfully changed 
a full-size cloth in under a minute. 
When combined with appropriate safety protocols, the 
entire replacement process takes only a few minutes, in 
marked contrast to the hours or even days traditionally 
required.

As Jenson stated, “We wanted to be able to change  
the filter cloth without getting inside or on top of  
the machine… we ended up being able to do better 
than that.”

Protecting people and equipment

A core benefit of QUICKCHANGE™ is the significant 
improvement in operator safety. The system eliminates 
the need for working at height or entering enclosed 
spaces, which constitute two of the highest-risk 
environments in tailings maintenance. Instead, 
operators can carry out replacements from ground 

level, dramatically lowering risk exposure while also 
reducing physical effort.

The innovation also helps safeguard the filter press 
itself. When cloths are not replaced promptly, they can 
allow abrasive solids to reach the filter plates, leading 
to expensive damage and reduced operational life. 
With QUICKCHANGE™, operators can react quickly and 
precisely, addressing only the cloths that have failed 
rather than replacing them pre-emptively in large sets.

McLanahan recommends combining the 
QUICKCHANGE™ system with an open filtrate discharge 
feature. This addition allows operators to visibly 
identify performance issues by inspecting the quality 
of filtrate exiting each plate, pinpointing the exact 
cloth that requires attention without guesswork or 
excessive downtime.

The new technology was unveiled at bauma 2025 in Germany
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Supporting sustainability and reducing 
waste

The sustainability impact of QUICKCHANGE™ is just 
as compelling. Traditional filter press systems often 
prompt operators to change entire sets of cloths as a 
precaution, leading to unnecessary waste. Cloths that 
may have months or years of operational life left are 
discarded alongside the failed ones simply because 
the batch must be changed as a unit.

By enabling one-at-a-time cloth replacement, 
QUICKCHANGE™ reduces material waste and avoids 
the premature disposal of functioning media. That 
cost benefit compounds over time, both in terms of 
filter cloth savings and the avoidance of damage to 
other components through mistimed maintenance.

Jenson explained that in some mines, adjacent cloths 
on the same press may differ in age by more than  
two years. “You’re probably spending 30-50% more 
money just throwing away cloths way before they  
fail,” he noted.

Supporting the shift to dry stack tailings

Dry stacking is gaining momentum across the mining 
sector. With regulatory pressure mounting and social 

expectations growing, the need for robust and cost-
effective filtration is rising accordingly.

Innovations such as QUICKCHANGE™ remove one 
of the practical barriers to wider adoption by 
making filter press maintenance less daunting. In 
turn, this helps mines move away from wet tailings 
storage, reduce reliance on large tailings dams and 
demonstrate more responsible closure planning.

What comes next

McLanahan continues to invest heavily in tailings 
filtration and water recovery, areas of growing 
importance as water scarcity becomes a more acute 
constraint in mining regions around the world. As 
the company looks to the future, the focus remains 
on designing systems that are tough enough for 
demanding sites yet streamlined enough to minimise 
downtime and hands-on intervention.

For those evaluating filter press investments, the 
QUICKCHANGE™ system stands out as a practical 
enabler of both operational performance and 
sustainability targets. It is a solution engineered 
not just for today’s mines but for the evolving 
expectations they will face in the years ahead.

You’re probably 
spending 30-

50% more money just 
throwing away cloths 
way before they fail
Cory Jenson, McLanahan

“
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As the mining industry evolves, so too must the 
technologies that support it. Emerging technologies 
– particularly coarse particle flotation (CPF) and 
high pressure grinding – are reshaping mineral 
processing and tailings management. These 
innovations aim to improve energy efficiency and 
reduce environmental impact.

The shift towards coarse particle processing

Traditional mineral concentrators grind ore to fine sizes 
(typically 75-150µm) to maximise recovery. However, 
CPF technology, such as Eriez’s HydroFloat™ flotation, 
enables recovery at much coarser sizes – up to 2mm in 
some base metal applications. This shift allows for early 
gangue rejection, which reduces the volume of material 
processed downstream and improves energy efficiency.

CPF operates using an aerated fluidised bed, which 
requires a narrow particle size distribution and minimal 

fines (typically <10% below 75µm). This results in two 
distinct tailings streams: a coarse, free-draining sand 
and a finer slurry. These streams can be managed 
separately or blended to optimise tailings deposition 
and geotechnical performance.

Weir’s expertise in slurry handling ensures that the 
coarse, free-draining tailings produced by CPF can 
be effectively transported and managed. Its systems 
are designed to handle the unique flow and wear 
characteristics of these new slurry streams, enabling 
operators to take full advantage of CPF’s benefits.

Tailings management and free-draining 
sands

The coarse tailings produced by CPF are particularly 
valuable for tailings storage facility construction. 
Free-draining sands – defined by a fines content of 
less than 15-18% passing 75µm – can be used to build 

Coarse particle slurry 
pumping and hydrotransport: 
innovations for a changing 
mineral processing industry 

ArterraTM UHMWPE pipes deliver superior abrasion resistance, smooth flow, 
and proven global performance in long-distance tailings slurry transport
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stable embankments and reduce water retention. 
Hydrocyclones are commonly used to separate these 
sands from finer material.

This approach aligns with modern tailings strategies 
that emphasise safety, sustainability and reduced 
footprint. However, it also introduces new challenges 
in hydrotransport since coarse, fines-devoid slurries 
behave differently in pipelines.

HPGRs and particle shape implications

High Pressure Grinding Rolls (HPGR) are increasingly 
replacing traditional tumbling mills in high-capacity 
operations. They offer energy savings and reduced 
media consumption but produce particles that are 
more angular and abrasive. This is quantified using the 
Circularity Factor (CF), where lower CF values indicate 
sharper particles.

These sharper particles increase wear on slurry pumps 
and pipelines. For example, HPGR products have been 
shown to cause higher erosion rates in white iron 
components when compared with ball mill products. 
This necessitates careful selection of pump materials 
and pipeline design to manage wear and maintain 
system reliability.

Pipeline design and rheology 
considerations

The transport of coarse slurries requires a deep 
understanding of flow regimes. Coarse CPF underflows 
tend to behave as settling slurries, requiring higher 
velocities to maintain suspension. Designers must 
balance the risk of pipeline blockage at low velocities 
with increased wear and energy costs at high velocities.

Weir’s closed-loop pipeline testing facilities provide real-
world data that surpasses traditional design correlations, 
like the Durand and Wilson models. This allows for more 
accurate and efficient pipeline design, tailored to the 
specific characteristics of each slurry stream.

Material innovations: Arterra™ UHMWPE 
pipelines

To address the wear challenges posed by coarse, 
abrasive slurries, Weir is now offering Arterra™ UHMWPE 
pipelines. 

Piping material selections are integral to efficiency, 
longevity of the system and commercial impact. High 
Density Polyethylene (HDPE) is a commonly used 
piping material in water and tailings slurry transport 

Enduron® HPGRs enable sustainable grinding by cutting energy use and 
improving downstream efficiency - ultimately reducing tailings volume



THE TAILINGS RECKONING

Profile: Weir 2025

28

pipelines globally; however, the viability of HDPE can 
be significantly reduced when exposed to the larger 
particles at the higher velocities.

In contrast, these ultra-high molecular weight 
polyethylene pipes offer:
•	 Superior abrasion resistance;
•	 Lower surface roughness;
•	 Reduced friction losses and energy consumption; and
•	 Extended service life in high-wear applications.

A case study from a South Australian iron ore mine 
demonstrated a significant increase in pipeline lifespan 
– from four to six weeks with high-density polyethylene 
(HDPE) to 12-16 months with Arterra™ UHMWPE 
pipelines – under challenging flow conditions.

Slurry pump design and wear management

Centrifugal slurry pumps remain the industry standard, 
but their performance is heavily influenced by slurry 
characteristics. Key wear factors include:
•	 Particle size (especially p85);
•	 Particle shape and hardness; and
•	 Flow rate relative to the pump’s Best Efficiency Point 

(BEP).

Larger, sharper particles increase wear on impellers, 
liners and throatbushes. Operating pumps near their 

BEP can mitigate some of this wear, particularly on 
liners. Material selection – such as elastomers versus 
alloys – must be tailored to the specific wear profile of 
each application.

Weir’s research has identified more than 30 variables 
that influence pump wear, including particle 
angularity, hardness and size distribution. This 
data-driven approach enables more accurate pump 
selection and maintenance planning, improving 
reliability and reducing operational costs.

Building a more resilient mining industry

Weir is not just responding to changes in the mining 
industry – it is actively shaping them. Through its 
commitment to CPF, HPGR technology, pipeline 
engineering and slurry pump design, Weir is enabling 
a new era of sustainable and efficient mineral 
processing.

Investing in research and development allows Weir to 
bring to the market advanced products like Arterra™ 
UHMWPE pipelines. By applying deep expertise in 
slurry dynamics, Weir is helping mining operations 
around the world reduce energy use, improve 
tailings management and extend the life of critical 
infrastructure. 

Warman® AHPP centrifugal slurry pumps in action at a customer site 
- delivering high-pressure performance for reliable tailings transport
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Tailex is a specialist consulting company focused 
on tailings management, including engineering 
design, governance and operational advisory 
services for the mining sector. Here, directors 
Pepe Moreno and Sam Kendall share their insights 
on how the Global Industry Standard on Tailings 
Management (GISTM) is reshaping risk perception, 
governance and practical approaches to tailings 
safety. Their combined expertise highlights 
the challenges of shifting from compliance to 
meaningful risk reduction, the importance of site-
specific risk evaluation and the evolving future of 
tailings design.

How has the implementation of the GISTM reshaped 
how the mining industry perceives and prioritises 
tailings risks?

Pepe Moreno: GISTM has shifted tailings risk from 
being seen as a purely technical or operational issue 
to a strategic risk at board level. Executives, investors 
and local communities are paying closer attention than 
before.

One major effect is the rising awareness that tailings 
risk must be proactively managed – not just the risk to 
people downstream, but also the reputational, financial 
and ESG risks to investors and insurers.

GISTM places governance front and centre – not just 
having structures in place, but actively using them 
to identify, assess and manage risks consistently and 
holistically.

Interestingly, many companies not required to comply 
are choosing to align with GISTM voluntarily, showing 
the industry recognises raised expectations. Following 
GISTM is increasingly a signal of responsible practice, 
even when not mandatory.

There is growing talk of ‘tailings fatigue’ in the 
sector, with significant investment but unclear 
outcomes. How can companies shift from 
compliance to meaningful risk reduction?

Sam Kendall: Tailings can feel like the ‘tail wagging the 
dog’ – we invest heavily to prevent rare catastrophic 
events. As specialists, we repeatedly ask for more 
resources for something with no direct return, 
so urgency naturally fades, especially when daily 
operational risks feel more immediate.

But it’s important to remember what’s really at stake. 
Acronyms like PAR and PLL mask the fact that lives 
could be lost. Sometimes we lose sight of this reality.

When failure happens, it can’t be stopped. I recently 
experienced a farm fire where overwhelming support 

Profile: Tailex

Tailex: leading a 
rethink on tailings risk
A Q&A with Tailex’s Pepe Moreno 
and Sam Kendall 
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arrived quickly, but I was struck by how limited our 
control is during such fast-moving events.

With tailings, we have almost no reactive levers. Our 
only meaningful controls are preventative, built into 
design, culture and discipline well in advance. That 
helplessness should fuel a shift away from ‘tailings 
fatigue’. Compliance often drifts into checkbox exercises 
– doing what’s required, not what’s effective. This 
mindset can overwhelm safety culture.

At Tailex, we call our approach ‘Rational Risk Reduction’. 
It means staying grounded in reality, working with 
risk owners to understand the full picture and 
implementing controls that truly matter. This empowers 
people and builds proactive risk ownership – the only 
real defence against failure.

Why is a one-size-fits-all approach to tailings risk 
evaluation falling short, and how can site-specific 
judgement improve outcomes?

PM: One-size-fits-all doesn’t reflect reality. Not every 
facility faces the same risk, so the evaluation method 
– qualitative, semi-quantitative, or fully quantitative – 
should match the consequence level.

Simpler tools may suffice for lower-risk sites if 

uncertainties are well understood. But higher-risk sites 
near communities or sensitive environments usually 
require more rigorous, quantitative methods to fully 
understand risks and justify decisions.

The key is fit-for-purpose methods aligned with the 
site’s risk profile. This ensures effort is focused where 
it matters and decisions are based on appropriate detail.

Regardless of the method, outcomes should support 
applying the ALARP principle, providing fair evidence of 
whether further risk reduction is feasible and justified 
or not.

It’s less about sophistication and more about producing 
transparent, sound risk decisions reflecting actual 
exposure.

How can principles such as ALARP, along with strong 
governance and local context, help redefine what is 
considered tolerable tailings risk?

PM: ALARP, as proposed in GISTM, pushes risk 
management up a level. Given the high consequences 
of tailings failure, rather than just asking if risk is below a 
fixed threshold, ALARP asks: can we do more to reduce 
risk, and is it reasonably practicable?

Not every facility 
faces the same 

risk, so the evaluation 
method – qualitative, 
semi-quantitative, 
or fully quantitative 
– should match the 
consequence level
Pepe Moreno (right, with Sam Kendall)

“
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This shifts focus from ticking boxes to weighing if 
additional controls make sense technically, financially 
and operationally – reducing risk proportionate to effort 
and cost.

Proportionality often gets lost in prescriptive approaches.

Applying ALARP properly requires solid governance: 
clearly identifying critical risks, evaluating control 
options systematically and ensuring accountability for 
implementing feasible controls.

Context matters. What’s ‘reasonably practicable’ varies by 
site and jurisdiction. ALARP works best with transparent, 
evidence-based processes reflecting local realities.

What are the risks of losing momentum or 
institutional knowledge now that GISTM 
implementation is underway?

SK: There’s been huge investment and work, but 
governance ties it all together. Without governance, 
momentum can stall, knowledge fades and gains erode.

Those who truly engage will be better prepared for 
future scrutiny.

Audits will demand more than proof of implementation; 
companies will need to explain what was done, why it 
mattered and how it’s sustained. Governance ensures 

GISTM becomes embedded in operations, not just a 
one-time project.

What does the future of risk-informed tailings 
design look like, and how is Tailex helping to shape 
that evolution? 

SK: Tailings design is becoming more data-driven 
but must avoid being data-blind. Rising transparency 
expectations require smarter, proportionate investments 
in risk reduction. Not all sustainability measures are 
marketable, resource efficiency being one example.

For instance, GISTM’s ALARP focus highlights risks where 
simplified or subjective methods distort decisions, 
especially for costly controls like buttresses or spillways. 
Relying only on qualitative judgment risks complacency 
or overdesign. Quantifying risk helps ensure investment 
decisions are proportionate, transparent, and defensible.

However, not every site needs deep risk quantification. 
Tailex advocates tiered approaches and screening. 
Quantitative risk isn’t a silver bullet; judgment remains 
essential but should be pragmatic and transparent.

Our work focuses on helping clients understand where 
the gaps are, where uncertainty sits and how to invest 
in controls that make a difference. That is how we see 
the future, and how we are helping to shape it.

Rising transparency 
expectations require 

smarter, proportionate 
investments in risk reduction
Sam Kendall, Tailex
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