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where we’ve been

• approximately 18,000 tailings storage facilities worldwide 
(Church of England, 2020)

• vast majority have been operated safely for many years
• tailings dam failures are rare
• but recent failures have had a significant affect on industry 

trajectory
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where we’ve been

from Morgenstern et al (2015)

2014 August 4, 2014 Mount Polley Dam Breach

2015

2016

2017

2018

2019

2020

• 24M m3 of tailings released
• environmental damage
• no fatalities



where we’ve been

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015 Mount Polley Failure Report

2016

2017

2018

2019

2020

• design did not appreciate potential for GLU 
to behave undrained

• “business as usual cannot continue”
• advocated for use of BAPs and BATs
• eliminate surface water
• promote unsaturated conditions
• dilative conditions through compaction



where we’ve been

https://en.wikipedia.org/wiki/Mariana_dam_disaster

• 19 fatalities
• environmental damage
• deviations from original design, resulting in 

loose, saturated tailings and slimes 
encroachment

• lateral extrusion trigger, exacerbated by 
earthquake 

• result – renewed focus on liquefaction
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Conceptual Design

Design

Construction

Operation

Closure and Reclamation
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where we’ve been

• 270 fatalities
• environmental damage
• liquefaction due to creep and rainfall 

(loss of suction)
• upstream construction ban in Brazil
• spurred Global Industry Standard on 

Tailings Management

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015
November 5, 2015

Mount Polley Failure Report
Fundao Dam Breach

2016

2017 October 2017 MEND Document Released

2018 October 9, 2018 GBA Engineer of Record Document

2019
January 25, 2019 Brumadinho (Feijão) Dam Breach

2020



where we’ve been

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015
November 5, 2015

Mount Polley Failure Report
Fundao Dam Breach

2016

2017 October 2017 MEND Document Released

2018 October 9, 2018 GBA Engineer of Record Document

2019
January 25, 2019
February 15, 2019

Brumadinho (Feijão) Dam Breach
CDA Dam Breach Document

2020



where we’ve been

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015
November 5, 2015

Mount Polley Failure Report
Fundao Dam Breach

2016

2017 October 2017 MEND Document Released

2018 October 9, 2018 GBA Engineer of Record Document

2019
January 25, 2019
February 15, 2019

Brumadinho (Feijão) Dam Breach
CDA Dam Breach Document

2020



where we’ve been

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015
November 5, 2015

Mount Polley Failure Report
Fundao Dam Breach

2016

2017 October 2017 MEND Document Released

2018 October 9, 2018 GBA Engineer of Record Document

2019
January 25, 2019
February 15, 2019
April 5, 2019

Brumadinho (Feijão) Dam Breach
CDA Dam Breach Document
Tailings Dam Disclosure Request

2020



where we’ve been

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015
November 5, 2015

Mount Polley Failure Report
Fundao Dam Breach

2016

2017 October 2017 MEND Document Released

2018 October 9, 2018 GBA Engineer of Record Document

2019
January 25, 2019
February 15, 2019
April 5, 2019

Brumadinho (Feijão) Dam Breach
CDA Dam Breach Document
Tailings Dam Disclosure Request

2020

June 15, 2020 Mount Polley Disciplinary Hearings 
 



where we’ve been

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015
November 5, 2015

Mount Polley Failure Report
Fundao Dam Breach

2016

2017 October 2017 MEND Document Released

2018 October 9, 2018 GBA Engineer of Record Document

2019
January 25, 2019
February 15, 2019
April 5, 2019

Brumadinho (Feijão) Dam Breach
CDA Dam Breach Document
Tailings Dam Disclosure Request

2020

June 15, 2020
July 9, 2020

Mount Polley Disciplinary Hearings 
TAILENG 



where we’ve been

2014 August 4, 2014 Mount Polley Dam Breach

2015 January 30, 2015
November 5, 2015

Mount Polley Failure Report
Fundao Dam Breach

2016

2017 October 2017 MEND Document Released

2018 October 9, 2018 GBA Engineer of Record Document

2019
January 25, 2019
February 15, 2019
April 5, 2019

Brumadinho (Feijão) Dam Breach
CDA Dam Breach Document
Tailings Dam Disclosure Request

2020

June 15, 2020
July 9, 2020
August 5, 2020

Mount Polley Disciplinary Hearings 
TAILENG 
Global Industry Standard on Tailings Management



where we’ve been
TOPIC I: AFFECTED COMMUNITIES

TOPIC II: INTEGRATED KNOWLEDGE BASE

TOPIC III: DESIGN, CONSTRUCTION, 
OPERATION AND MONITORING

TOPIC IV: MANAGEMENT AND
 GOVERNANCE

TOPIC V: EMERGENCY RESPONSE AND
 LONG-TERM RECOVERY

TOPIC VI: PUBLIC DISCLOSURE AND ACCESS
 TO INFORMATION
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“The Global Industry Standard on 
Tailings Management strives to 
achieve the ultimate goal of zero 
harm to people and the 
environment with zero tolerance 
for human fatality.”
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where we’ve been

“The Standard provides a 
framework for safe tailings facility 
management while affording the 
Operators flexibility...”
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So where are we headed?



continued call for safety and 
transparency



continued call for safety and 
transparency

https://tailing.grida.no/



public corporate commitment



continued investor and insurer attention

• PRI will develop investor 
expectations

• UNEP will drive government 
support

• Global Standard compliance may 
be a requirement for insurability

• some large mining companies will 
self-insure

PRI – Principles for Responsible Investment (Global Industry Standard on Tailings Management co-convener)
UNEP – United Nations Environment Programme (Global Industry Standard on Tailings Management co-convener)

 



adoption of BATs and BAPs

• tailings dewatering
• eliminating surface water
• establishing dilative conditions

https://www.hecla-mining.com/responsible_mining/tailings-management-is-a-top-company-priority/



facility retrofits

• buttressing
• soil improvement
• seepage cutoffs
• move towards BATs and BAPs



increasing number of guidelines and 
standards



increasing number of guidelines and 
standards



increasing number of guidelines and 
standards



increasing number of guidelines and 
standards



increasing number of guidelines and 
standards



increasing number of guidelines and 
standards



increasing number of guidelines and 
standards



evolving standard of care

from Silva et al (2008)

• undrained, drained, 
liquefaction

• assume triggering
• higher minimum factors of 

safety
• more conservative design 

strengths
• increased use of risk-based 

design



increased use of dam breach analyses



increased use of review boards

GISTM (2020)



shortage of professional staff

• gray wave
• increased workloads
• recruiting issues
• more educational opportunities



more stringent regulations
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closing

• the overwhelming majority of TSFs are safe and will not 
experience dam safety issues

• however, recent failures have resulted in a step change 
within the industry

• hard-learned lessons offer the opportunity for improvement
• the industry has responded positively and is better for it
• challenges remain, but the industry is up for it



thank you
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