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1. Introduction 

• Various regulations by regional or national governments (ICMM 2001, ANZMED/MCA 

2000, DIT 2006a/b, EUR-Lex n.d.).  

 

• Deem closure as successful or not (ICMM 2001, ANZMED/MCA 2000, DIT 2006a/b, EUR-Lex n.d.). 

 

• Properly planned closure provides opportunities (DEHP 2014). 

 

• Flexibility of mine closure plan and associated cost estimates (ICMM 2011, DIT 2006a, 

IIED/WBCSD 2002). 



2. Completion criteria, performance indicators 

Tailings site, Xstrata - Kidd Creek Met Site, Timmins, Ontario, Canada, J. Engels,  http://www.tailings.info 

Mine completion criteria (DIT 2006a, DTI 2013, ANZMEC/MCA 2000, Brearley 2003): 
 

− End land use objective 

− End point: objective, target level or value 

− Numerical value, by measurement of performance indicators 

− Standard to be met to have a successful rehabilitation outcome 

− Achieve each phase of rehab before proceeding to next phase 

− Approved by appropriate regulatory body 



2. Completion criteria, performance indicators 

Mine closure and rehabilitation, Gordon Atkinson & Associates, http://gordonatkinson.com.au/ 

Performance indicators (DIT 2006a, DTI 2013, ANZMEC/MCA 2000, Brearley 2003):  
 

− Measure progress of the completion criteria/objectives 

− Biophysical environment, e.g. pH, biomass, slope, topsoil depth etc. 

− Location and ecosystem specific 

− Track progress, negative changes and trends of sustainable ecosystems 

− Measured and audited 



3. International leading practice 

− Canada 

− United States of America 

− European Union and Member States 

 

Tailings dam, SLR Consulting, http://www.slrconsulting.com/ 



3. International leading practice 

− Breaking New Ground: Mining, Minerals, and Sustainable Development 

(MMSD) (IIED/WBCSD 2002).  

− Discussion paper ‘MMSD+10: Reflecting on a decade of mining and 

sustainable development’ (Buxton 2012).  

− ICMM Toolkit: Planning for Integrated Mine Closure (ICMM 2011). 

− Financial institutions 

• Voluntary programs (Equator Principles) (The World Bank Group 2008, The Equator Principles 

Association n.d., The World Bank Group n.d.)  

Northumberlandia, UK, 

https://wattsupwiththat.files.wordpress.com/2013/09/northumberlandia.jpg?

w=640&h=343 



• Canada 

Responsibility at provincial level (NRC n.d., NRC 1996, Hart et al. 2012) 

 

− Ownership of natural resources 

− Responsible for policies, regulations and guidelines 

− Certified Closure Plan needed 

− Financial Assurance 

− Progressive rehabilitation 

Tailings site, Xstrata - Kidd Creek Met Site, Timmins, Ontario, Canada, J. Engels,  http://www.tailings.info/ 



• United States of America 

National environmental laws - Responsibility on a State level (UN 2011, OSMRE n.d.)  

 

− State-specific laws, regulations, technical requirements and guidance 

− Closure permit: detailed assessments of conditions during operations + 

predicted post-closure conditions  

− Closure plans required for “Approval to Operate”  

− Financial assurance: estimates of closure costs 

− Closure approval: conditions after closure, plans for long-term monitoring 

 

Tailings site, Xstrata - Kidd Creek Met Site, Timmins, Ontario, Canada, J. Engels,  http://www.tailings.info/ 



• European Union 

Mining Waste Directive (MWD) - Directive 2006/21/EC (MonTec GmbH 2007, EUR-Lex n.d.) 

 

Obligations of EU Member States / mining companies: 

− Bring legislation into force 

− Submission of waste management plan 

− Financial guarantee  

− Inspections by the competent authority  

 

Before and after mine closure end-land use, Ferropolis, Dessau, Germany 



Australian Commonwealth 

− State/Territory specific Mining law and EPA guidelines 

− Leading Practice Sustainable Development Program for the Mining Industry 
(DIS n.d., DIT 2006a, DIT 2006b) 

 

 

 

States: 

− LPSD program as guideline 

− Learning from each other! 

− Criteria set through Lease agreement, Mining Operation Plan, Closure Plan 

− Difference between Performance Indicators and Completion Criteria 

− Emphasis on monitoring 

− Financial assurance / bonds (calculation tool) 

− Progressive rehabilitation 

 

4. Australian completion criteria 



Table: Australian Sate and Territory guidelines and closure documentation 

4. Australian completion criteria 



• NSW completion criteria 

NSW regulatory objective: “to promote a culture of environmental protection and 

best practice environmental management in the exploration, mining and 

petroleum industries” (DRE n.d., DTI 2013) 

 

−NSW Trade & Investment, Department of Resources and Energy (DRE) 

−NSW Environment Protection Authority (EPA) 

 

Umwelt Closure and rehabilitation Project NSW, http://www.umwelt.com.au/ 



• NSW  Mining Operations Plan 

NSW mine closure and rehabilitation document - ESG3: Mining Operations Plan 

(MOP) Guidelines (DTI 2013) 

 

• Detailed table/reporting template for each phase of rehabilitation and domain   

 performance indicators 

 completion criteria  

• Monitoring 

• Financial bonds 

• Progressive rehab 

Table: ‘Rehabilitation Table’ example page from the NSW 

Mining Operation Plan guidelines (DTI 2013) 



Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



Define Sustainable 

End Land Use 

Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



Contaminated materials / 

Removals of infrastructure /  

Define infrastructure to  

be retained 

Decommissioning 

Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



Landform Establishment 
Gradient / Drainage 

/ Slope / Aspect 

Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



Growth Medium Development 
Texture / Structure / Overburden / 

Topsoils / Soil Chemistry 

/ In situ soils / Ametiorants 

Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



Ecosystem and Landuse 

Establishment 

Reproductive cycling of flora / 

Recolonistaion by 

macroinvertabrates / Pest 

animal and weed species 

management and control / 

Habitat augmentation / 

Establishment of Flora / 

Relevant land capability and 

Agricultural suitability / 

Economically Feasible / Align 

to LEP / Optimal carrying 

capacity / Stocking rate 

Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



Recolonisation by key 

fauna / nutrient cycling / 

Community structure and 

function / Economically 

sustainable land capability 

and Agricultural 

sustainability classes / 

Optimal economic usage of 

land use domains 

Ecosystem and Landuse 

Sustainability 

Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



Sustainable End Land Use 

Figure: NSW rehabilitation Phases with Post Mining Land Use Goal –  

Native plant ecosystem (DTI 2013) 



5. Comparative assessment 

International leading practice on mine closure 

− Mine closure regulated per state /province  

− Financial assurance / Bonds 

− Progressive rehabilitation and Monitoring 

 

 

 

Australian comparison 

− WA, NSW and Qld most elaborate guidelines 

− Leading Practice Sustainable Development Program for the Mining Industry 
(DIS n.d.) 

− Need for stronger guidance and key requirements 

 



6. Conclusions 

− Minimal specification of Completion Criteria or Performance Indicators 

• Up to the company to develop, justified 

• Approval of closure plan and conditions by the regulatory body 

 

− Unclear, certification of surrender or relinquishment 

 

− Unclear, defined rules and regulations 

 

 

AusIMM Bulletin Feb 2015, Mine Rehab,  www.ausimmbulletin.com 



Issues with Australian mine closure guidelines 
− Currently lease and bond relinquishment, difficult or even unattainable. 

− Gaps between regulatory guidance and successful relinquishment.  

 

 

• Need for clearer standards by regulators for rehabilitation and 

relinquishment to proceed. 
 

• Need for more uniform and realistic set of requirements to be applied 

nationwide in Australia. 
 

• Thus need for clearer guidelines on performance indicators and completion 

criteria and clearer (quantifiable) relinquishment criteria 

 

 Quantitative framework for mine closure evaluation 

 

6. Conclusions 
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