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Mount Polley Tailings Failure August 4, 2014
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Mount Polley Tailings Storage Facility Breach on
August 4, 2014




Independent Expert Engineering Investigation and Review Panel

Report on Mount Polley
Tailings Storage Facility Breach

APPENDICES A -1

Independent Expert Engineering Investigation and Review Panel

Report on Mount Polley Tailings

Storage Facility Breach

January 30, 2015 January 30, 2015

WWW.mount reviewpanel.ca



https://www.mountpolleyreviewpanel.ca/

FIGURE 3.1.1:

TAILINGS STORAGE FACILITY PLAN
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FIGURE 5.1.5: APPARENT BEDDING ROTATION ON LEFT ABUTMENT OF BREACH (SEPT. 4, 2014 PHOTO)




FIGURE5.1.6: SLIDING-RELATED FEATURES AT RIGHT ABUTMENT (SEPT. 4, 2014 PHOTO)
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TABLE 5.1.1: MEASURED AND INFERRED SLIDE MOVEMENTS

LOCATION DISPLACEMENTS AND ORIENTATIONS

DOWNSTREAM TOE ‘I.I’ert_ical: 281035 mupward
Horizontal: 11 m downstreamn

UPSTREAM SHEAR SURFACE ‘I."q?rtica l: >33 m downward
Dip: 47 degrees

RIGHT ABUTMENT Rotation: 5to 14 degrees

LEFT ABUTMENT Rotation: 7 to 10 degrees
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Modeled failure surface matched failure surface location agreed
with field observations.







MOUNT POLLEY MINE

TAILINGS STORAGE
FACILITY BREACH

August 4, 2014

Investigation Report
of the Chief Inspector of Mines

November 30, 2015




Outcomes

* Agreed with Panel failure mode
* Slightly different failure sequence

e Spent much more time understanding the company governance and
motivations

* Excellent report
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New Directions
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TSM ASSESSMENT PROTOCOL
A Tool for Assessing Tailings Management Performance

Purpose
The purpose of the assessment protocol is to provide guidance to facilities in completing their evaluation of
tailings management performance against TSM indicators. The assessment protocol sets out the general

REDOI"t of the TSM expectations for tailings management as part of the TSM initiative.
Tai Iings Review Task Force As with any assessment of a management system, professional judgment is required in assessing the
degree of implementation of a system indicator and the quality of management processes and intervention.
o emg e th Ao Ao o Cormans Tl Memmgerere: Application of this protocol will, therefore, require a level of expertise in auditing and systems assessment
and knowledge of and experience in the practice of tailings management. This assessment protocol
!':I'l { 1 '-_J Id E' t{:] th E' provides an indicator of the level of implementation of proactive tailings management practices as part of

the TSM initiative. It is not, of itself, a guarantee of the effectiveness of tailings management activities.

Performance Indicators

Ma na g E mE nt Df Five performance indicators have been established.

Tailings management policy and commitment
Nowessen 18, 2015

Tailings management system

Assigned accountability and responsibility for tailings management

Tailings Facilities

~ W N =

Annual tailings management review
5. Operation, maintenance and surveillance (OMS) manual

While this protocol focuses on the physical management of tailings facilities and internal accountability and
review mechanisms, an additional critical component of good practice in tailings management is community
engagement. TSM addresses tailings related community engagement as part of a braoder topic on
engagement regarding risks to communities and as such, tailings engagement requirements are contained
in the TSM Aboriginal and Community Outreach Protocol. Specifically, Indicator 2 of the TSM Aboriginal and
Community Outreach Protocol requires facilities to have processes in place to engage with COIl on credible
risks to the public that are associated with company activities, including tailings management. Specific topics
for engagement should be determined through dialogue with COI.

Action Plans

Facilities that have not achieved a minimum of a Level A for the tailings management indicators are
required to disclose in their company profile section of the annual TSM Progress Report actions that the
company intends to take to achieve a Level A.

Tailings management action plans should address at a minimum:

* |dentified gaps in indicators where the facility has not achieved a Level A
e Specific actions the company will take to reach a Level A
o Timeline for implementing actions (note: actions must be implemented within three years)

)0

The Mining Association of Canada

Mining Association of Canada Tailings Management Assessment Protocol — June 2017 Page 1 of 20




REVISIONS TO PART 10 EFFECTIVE AS OF JULY 20, 2014

SCHEDULE

I Parr 18 of the Health, Sgfery ond Eeclamaton Code flor Hines i Britich Colombis ic
repealed aad dhe followimg is snbstitied:

TABLE OF CONTENTS

Page
10.1 Ming Plan and Feclamation Program Information, Proposed z
Coal and Minara] Mings, Major Modific atioms to Exivting
Mings & Bajor Exploration and Dewalopmant

10.2 Metice of Filimg 9

10.3 Refurral of Parmedt Application to Char Agancias 9
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10.3 Crpsmations 12

108 Ming Closere 14

10.7 Reclamation Standards 17
Definiti

“Best avarlable fechmology™ means the o speciSic combination of technologies
and techwigees that msost effecthrely mduce the physical, geochemical
scological and social risks associxted with filings storage doring all stages of
opemation and closura.

“dam™ means a barrier on the surface preventing unceatrolled relsase of withar water,
shiry or solids or 2 bamier enderground fo prevent the encomtrolled flow of
waber, shomy or solids.

“dump or sockple” moans the accommlation of dapesiied rock fagments or other
unconsolidated pabarial

“emgoeer af record” means the Professions]l Fogineer who is metained wnder
wecton 10.1.5 (1) of thiz coda.

o

BRITISH
COLUMBIA

Guidance Document

Health, Safety and Reclamation Code for Mines in
British Columbia

Wersion 1.0

Updated July Z016



Professional Practice
Guidelines -
Site Characterization
Assessments for Dam
Foundations in BC

Professional Engineers

and Geoscientists of BC

www.apeg.bcec.ca
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‘ Montana Code Annotated 2015

Search - MCA Contents

Tahle of Contents

TITLE 8. MINERALS, OIL, AND GAS

CHAPTER 4. RECLAMATION
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Back Up One Level in Table of Confents
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International



DECEMBER 2018

INTERNATIONAL COUNCIL ON MINING
AND METALS (ICMM)

REVIEW OF TAILINGS
MANAGEMENT GUIDELINES
AND RECOMMENDATIONS
FOR IMPROVEMENT

Submitted to:

Intermnational Council on Mining and Metals (ICMM)
35728 Portman Square,

London W1H BLR.
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Tailings Risk Management Infrastructure

e Education and Training

* Regulations

* Design guidelines

* Design standards (compliance required and voluntary)
* Tailings design (typically by consultants)

* Tailings operations (mining company)



Education of Tailings
and Mine Rock
Professionals

Tailings
Operations

Tailings
Design

Regulations

Tailings Risk
Management

Design
Guidelines

Design
Standards




A New Organizational Structure to Enhance
Tailings Management?



New TSF position in the organization?

__TSF or. TSF Safety Manager in.

new pusltlun shurter ruute for
Nlaln der:lsmns

~ TSFManager o= Progess

Concentration Plant

Valenzuela, Luis (2017) Tailings Dam Safety and Governance, Tailings 2017, Gecamin, Santiago



Significance of Robustness and Resilience



Robustness

* Robust Geotechnical Design (RGD) - A design is considered robust if
the variation in system response (e.g. failure probability) is insensitive
to the statistical characterization of noise factors, such as uncertain
geotechnical parameters



Resilience

e Resilience is the intrinsic ability of a system to adjust its functioning
prior to, during, or following changes and disturbances, so that it can
sustain required operations under both expected and unexpected
conditions



Resilience Engineering and Management

* Resilience engineering and management is based on the following
four components:

* Monitoring — knowing what to look for — timely measurement and analysis

* Performance prediction — knowing what is expected — identifying when
performance is not meeting expectations and critical control actions are
triggered

* Implementing critical control actions — knowing what to do — implementing
in a timely manner

* Learning from performance and critical control responses to improve the
system model, assess residual risks and apply resilience engineering and
management to increase robustness and post failure resilience.



Robustness and Resilience (2)

* Robustness and resilience changes over the life of a facility, e.g.

* The exceedance of pre-consolidation pressure of glaciofluvial layer at Mount
Polley

* The level of risk management must increase over the life of the
tailings facility
e Critical controls must be re-evaluated all the time



Closing Comments

* The recent tailings failures have attracted much attention from
tailings engineers, mining companies, regulators and the public
worldwide

* Many changes are happening that impacts the design and operations
of tailings management facilities and it is expected that this will
continue for years

* Tailings governance is a critical issue and will receive significant
attention from industry, regulators and communities

 We are in a time that will see ongoing changes in tailings design,
operations and management
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