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INTEGRATED MINE CLOSURE

International Council
on Mining & Metals

Mining with Principles
- Integrated Mine Closure

The ICMM's

leading practice approach
to

integrated mine closure

PUps.//www.youtube.com/watch sv—xeowmLRADEMiadeature—emb _odd
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https://www.youtube.com/watch?v=xe6wmLRKDEM
https://www.youtube.com/watch?v=xe6wmLRKDEM

Whatis ‘mine closure’?

Event: When a
mine permanently
ceases operations.....?

Process: Integrated mine closure
IS a
that considers

from an early
stage of mine development and
of an asset

(ICMM, 2019).
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wp Why plan for closure?

" Newmont Expects $1.2B Charges Due to Peru
ine Closure

Rhetoric Vs Reality ‘This is a fight for Mt Isa’: Glencore to

close copper mines after 60 years,
placing 1,200 jobs at risk

TeAustraliainstitute

A ‘snap shot’ of progressive rehabilitation

performance in the global mining industry

Undermining the future

$6.4B needed to clean toxic selenium frc;m B.C.
- coal mines: report

Dark side of the boom
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" | The How and Why of the ICMM Integrated Mine
Closure Good Practice Guide

ICMM | MINING WITH . International Council of Mines and Metals

(ICMM)
Industry Body

1/ 3 of metals and mining industry and key
iIndustry associations

Cover the sustainable development agenda:
environment, social and economic
development, health and safety and
materials stewardship

INTEGRATED - Closure working group

MINE g - Integrated Mine Closure Good Practice Guide
QLOSURE - First version 2008 -> second version 2019
Good Practice Guide, 2nd Edition

Why ‘good’ not ‘best’ or ‘leading’?
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Elements of Closure Planning

Integration into Life of Mine Planning
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When do you apply these planning elements?
Operations and progressive closure Closure Post-closure .

Monitoring,

Implementation = maintenance &
management

Closure planning

24nso)d Jeul

and design

Monitoring & review

21nso)d aAIssalbo.d

Monitoring & review

Stakeholder engagement
Planning and implementing social transition

ICMM, 2019




Integrated Closure Planning & Design

Exploration

Closure readiness /
gap assessments

NS

Project development

Order of Magnitude /

concept study

NS

Construction & commissioning

NS

Operations ($$)

NS

\\

Decommissioning / active

Applicable at domain
closure

or site level

Reduced
uncertainty



Closure
Challenges
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wsp | Closure Planning Challenges

Scope is significant

Dynamic and iterative over the life of asset
Process is not linear

Flexibility, agility and ambiguity
Progressive closure vs optionality

Expectations & reputation

Lack of common language

Complexity

Time scales

Knowing /agreeing when enough is enough
Good practice vs leading
Safe, stable and non-polluting

Stewardship models, relinquishment & the *why bother?” mentality

Everything is a trade-off / balance

~
%-j?ﬂgl;
Mine Closure

Different / competing drivers
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Unplanned closure is more common than planned

. 70% sites close ‘unplanned’

. Commodity price changes

- Regulatory changes Trevali to close Burkina Faso Perkoa zinc
. Societal changes mine after deadly flood
. Accidents Vancouver Island’s Myra Falls Mine not ‘financially

viable, going into maintenance

What Happens When a Country
Says ‘No’ to Mining?

Banks don’t want to lend to Australia’s coal miners any
more
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Evolving closure practice

Closure Environmental team

practitioners

Timing Leave it till the end
Closure Physical & biological
scope

Activity scope Revegetation /
“rehabilitation”

Land use Revegetation

End point Relinquishment

Closure risks  Tactical execution safety

. risks
Revegetation: icing a

bad cake still leaves a
bad cake

Multi-disciplinary integrated teams

Progressive closure

Physical, biological, socio-economic, human
health, workforce, reputational, land use
transition...

Full spectrum

Various

Differer - e ol il Sy

i NN
7 Collapse releases
“# 11.7 million cubic metres &
. e
of toxic mud



Good
Closure
Planning
Practices
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. Mine Closure
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Coal (infrastructure
re-use) - Germany

Salina Turda
Amusement

Park,
Transylvania

Sun Mine — Teck,
Canada E

BlIG HOLE

KIMBERLEY

The Big Hole,
South Africa




“>" | Integrated Life of Asset Planning
AND execution!!

- Why?

. ONLY ability to AVOID closure impact is design and
operations

. And then actually build and operate to that
Increased effectiveness
How?
Multi-disciplinary involvement

Realistic risk and opportunity identification and
mMmanagement

Integration is more than just internal — all
-
g'f?z stakeholders play a role

Mine Closure




wsp The longer you leave integrated closure, the
more challenging it becomes......

Risk & cost exposure & uncertainty %
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Poor Closure Integration: a lasting legacy

. Monitoring

. Passive treatment

. Active treatment

. Relinquished (after monitoring)
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Progressive Closure
Reduce Risk & Uncertainty

Proof of concept
Increased certainty
Reduce risk
More accurate design and risk identification
Reduce the ambiguity and unknowns
More accurate closure cost estimates
. Time

. Time to monitor and understand monitoring and
maintenance costs

. Time to understand trajectory to completion / stable state

. Time to adjust, amend to get to the optimised closure
outcome

Reduce liability

Reduce financial assurance held




"I 1 what else does ‘good’ look like?

Common language for common understanding

Early and ongoing stakeholder engagement
. Closure consultative committees
. Honest, transparent, co-created
. Shared value with shared responsibility

Focus on land capability rather than land use

Realistic risk and opportunity identification and
Mmanagement

Regional integrated and cumulative planning

Robust closure governance

i

Mine Closure




wsp | Available Closure Planning Tools

ICMM Good Practice Guide
Tools in guide
Training modules

ICMM additional guidance's and tools:
Key performance indicators (KPIs)
Financial concepts for closure
Closure maturity assessment tool

Anglo American Closure Toolbox & SEAT Toolbox

Industry share forums
Increasing training options
AusiIMM
BRIMMs
EduMine

i

Mine Closure

CRC Time + Curtin




Questions?
Thank you




	Intro
	Slide 1: MLRA Mine Closure Workshop
	Slide 2: Agenda

	2. Jon Crosbie
	Slide 3: Mine closure & rehabilitation challenges:   Mining company perspectives 
	Slide 4: Presentation Overview
	Slide 5: Industry Context 
	Slide 6: Closure: A multi-faceted business risk
	Slide 7: Mining Company Closure Function
	Slide 8: Closure – Internal Interfaces
	Slide 9: Mine Closure: A multidisciplinary technical/financial function
	Slide 10: Areas that inform closure planning
	Slide 11: Challenge: Building/Maintaining Internal Closure Competencies
	Slide 12: CPPA Closure Competency Framework
	Slide 13: Challenge: Closure cost estimation & communication
	Slide 14: Challenge: Closure cost estimation & communication
	Slide 15: 5 stages of closure…
	Slide 16: 5 stages of closure…
	Slide 17: 5 stages of closure…
	Slide 18: Challenge: Closure cost estimation & communication
	Slide 19: Challenge: Interdisciplinary collaboration
	Slide 20: Interdisciplinary collaboration
	Slide 21: Interdisciplinary collaboration
	Slide 22: Interdisciplinary collaboration
	Slide 23: Interdisciplinary collaboration
	Slide 24: Interdisciplinary collaboration
	Slide 25: Challenge: Agreeing Post closure land use & completion criteria
	Slide 26: Challenge: Agreeing Post closure land use & completion criteria
	Slide 27: Challenge: Management KPIs
	Slide 28: Summary
	Slide 29: Thanks
	Slide 30: Backups
	Slide 31: UN SDG’s & Closure
	Slide 32: Closure Competencies
	Slide 33: Closure Competencies
	Slide 34: Closure Competencies
	Slide 35: Closure Competencies
	Slide 36: Interdisciplinary collaboration
	Slide 37: Interdisciplinary collaboration
	Slide 38: Interdisciplinary collaboration

	5. James Purtill
	Slide 39: Mine closure – a wicked problem?
	Slide 40: This session
	Slide 41: If it was easy, wouldn’t there be more examples?
	Slide 42: Successful mine relinquishment is a global challenge
	Slide 43: Expectations for mine closure are high
	Slide 44: What is a Wicked Problem?
	Slide 45: Is the mine rehabilitation & closure task a wicked problem?
	Slide 46: Is the mine rehabilitation & closure task a wicked problem?
	Slide 47: The framing of any given problem can be skewed by the normative stance of each stakeholder 
	Slide 48: A take on stakeholder perspectives – multiple actors have a view
	Slide 49: Is the mine rehabilitation & closure task a wicked problem?
	Slide 50
	Slide 51: Is the mine rehabilitation & closure task a wicked problem?
	Slide 52
	Slide 53: Is the mine rehabilitation & closure task a wicked problem?
	Slide 54: Relinquishment is “forever”
	Slide 55:  
	Slide 56: Options for better managing mine closure in a wicked world
	Slide 57: Residual risk
	Slide 58: Making residual risk work
	Slide 59: Managing residual risk on Crown lands - Saskatchewan
	Slide 60: How miners are moving ahead apace 
	Slide 61: Alcoa Anglesea
	Slide 62: Genex facility on Kidston gold mine
	Slide 63: Woodlawn Ecoprecinct
	Slide 64: Woodlawn Ecoprecinct
	Slide 65: Conclusions – taming the wicked problem
	Slide 66: Victoria recognises the need for ongoing stewardship
	Slide 67
	Slide 68: Qmrc.qld.gov.au

	6. Fiona McKenzie
	Slide 69: Lake Kepwari – Collie  Western Australia  Transitioning a Mine asset and a local community 
	Slide 70: CRC TiME
	Slide 71
	Slide 72
	Slide 73: Collie
	Slide 74: Collie
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79: The importance of framing: what are you transitioning into, as opposed to out of?
	Slide 80: Thank You

	7. Jillian / Guy
	Slide 81: MLRA MINE CLOSURE WORKSHOP  Pathways to sustainable mine closure 
	Slide 82
	Slide 83: Today’s presentation 
	Slide 84: Beyond closure: Research agenda 
	Slide 85: What we’ve achieved together so far 
	Slide 86: Firstly, an acknowledgement … 
	Slide 87: Beyond closure
	Slide 88: In focus: Our work to date
	Slide 89
	Slide 90: Transitions require us to change the model of closure
	Slide 91: Power imbalance in 'proponent-led' consultative models
	Slide 92:  Mine closure and post-mine policy regimes
	Slide 93: Directions: What’s next for us
	Slide 94: In focus: From gas decommissioning to mine closure solutions
	Slide 95: In focus: Opportunities for Australian industry
	Slide 96: Science, innovation and technology
	Slide 97: What actions do we need to take to enable growth?
	Slide 98: In focus: What’s next 
	Slide 99: SUPPORTING UPSKILLING, education, training and CONNECTIONS  - Education and training - Creating connections
	Slide 100: Skilled and productive workforce 
	Slide 101: In focus: Our work
	Slide 102: In focus: Expanding availability of quality low-cost education
	Slide 103: In focus: First Nations VET Pathways (Stages 1 and 2) 
	Slide 104: In focus: HDR program focused on industry, regional challenges
	Slide 105: In focus: Facilitating connections that outlive us
	Slide 106: In focus: Developing connections that outlive us 
	Slide 107: DELIVERING NEW KnOWLEDGE, DECISION TooLS, TECHNOLOGY and WAYS OF WORKING FOR Positive TRANSITIONS
	Slide 108: Work underway across ESG dimensions (highlights) 
	Slide 109
	Slide 110:   
	Slide 111
	Slide 112:  Mine pit lake assessments and management
	Slide 113: Latrobe Valley rehabilitation performance
	Slide 114: In SUMMARY
	Slide 115: Thinking and working differently 
	Slide 116: THANK YOU

	1. Kim Ferguson (ONLINE)
	Slide 117
	Slide 118
	Slide 119: Mining Lifecycle
	Slide 120: INTEGRATED MINE CLOSURE
	Slide 121: What is ‘mine closure’?
	Slide 122: Why plan for closure?  
	Slide 123
	Slide 124
	Slide 125: Elements of Closure Planning
	Slide 126: When do you apply these planning elements? 
	Slide 127: Integrated Closure Planning & Design
	Slide 128
	Slide 129: Closure Planning Challenges
	Slide 130: Unplanned closure is more common than planned 
	Slide 131: Evolving closure practice
	Slide 132
	Slide 133: Good Closure Exists, Perfect Does Not
	Slide 134
	Slide 135: The longer you leave integrated closure, the more challenging it becomes……
	Slide 136: Poor Closure Integration: a lasting legacy
	Slide 137
	Slide 138: What else does ‘good’ look like?
	Slide 139: Available Closure Planning Tools
	Slide 140

	3. Jackie Harknett (Online)
	Slide 141: Rum Jungle  Rehabilitation
	Slide 142: Introduction
	Slide 143: Project History and Context
	Slide 144: Site History
	Slide 145: Site Context
	Slide 146: Rehabilitation 2.0
	Slide 147: Impacts to the Environment
	Slide 148
	Slide 149
	Slide 150: Remediation Strategy
	Slide 151: Remediation Strategy
	Slide 152: Projected Outcomes
	Slide 153: HOW you do the job is just as important as WHAT the job is

	4. David Jones (ONLINE)
	Slide 154: Rum Jungle  Rehabilitation
	Slide 155: Key Issues For Rehab Planning at  Rum Jungle 
	Slide 156: Local WQ Objectives – The Process 
	Slide 157: Developing Local WQ Objectives 
	Slide 158: Water Quality Objectives (µg/L) *  
	Slide 159: Current Sources of Cu Contamination 
	Slide 160: Waste Characterisation 
	Slide 161: Mine Waste Characterisation –Sampling (1) 
	Slide 162: Sampling  (2) 
	Slide 163: Sampling  (3) 
	Slide 164: Sampling  (4) 
	Slide 165: Sampling (5) 
	Slide 166: Mine Waste Characterisation 
	Slide 167
	Slide 168
	Slide 169
	Slide 170
	Slide 171
	Slide 172: Main Pit Backfill Challenges 
	Slide 173
	Slide 174: Seepage Interception System
	Slide 175: Predictive Sulphate Modelling
	Slide 176
	Slide 177: Modelling Predictions for Cu Load 
	Slide 178: Project Outcomes Waste Containment and SIS
	Slide 179: Questions?
	Slide 180


