
Trends in Mine Closure

SveMin Environmental Conference

October 3rd, 2019

Nils Eriksson/Seth Mueller

Boliden Mines



Outline

▪ Mine closure, more popular than ever?

▪ Closure and the mining lifecycle

▪ Closure objectives

▪ Cover Design, Water Management, Land-use

▪ Risk analysis/Opportunity
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Spoiler Alert!!!!!!

▪ There is no silver 

▪ No “one-size” fits all solution
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However, there are some things worth noting

▪ Mine Closure 2019 conference in Perth Australia “Sold Out” 600 participants

▪ Increasing levels of:

‒ transparency, 

‒ workshops, 

‒ good examples, 

‒ Guidelines/best practices documentation.

▪ Increasing understanding of what mine closure really means to mining companies 

and their stakeholders.

▪ Mine Closure is not just for the Environmental Dept. anymore!
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Closure in the Mining Lifecycle

▪ Concept “Mine design for closure” has been around for a while.

▪ Companies are going beyond that.

▪ The mine’s closure and remediation plan is not only coupled to Environmental Impact 

Assessments and Sustainability Indexes….

▪ A part of the Life of Mine Plan (LoMP), and responsibility and accountability for a 

successful closure is spread across the business.

‒ Late stage exploration

‒ Development projects

‒ Mine planning

‒ Milling/Concentrator

‒ Water Management

‒ Environment

‒ Infrastructure

‒ Stakeholder dialogue 
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Closure in the Mining Lifecycle
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GARD Guide, www.gardguide.com



Closure Objectives

Clearly defined closure objectives for mine 

sites:

▪ Environmental goals (EQS, 

Ecology….)

▪ Land-use goals

▪ Goals defined early in the process

▪ Continuous stake-holder dialogue

▪ Not only for new or operating mines,  

but also for already closed mines!
ICMM (2018) Intergrated Mine Closure: Good Practice Guide
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Closure in the Mining Lifecycle

ICMM (2018) Integrated Mine Closure: Good Practice Guide
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Closure in the Mining Lifecycle
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ICMM (2018) Integrated Mine Closure: Good Practice Guide



Cover Design, Water Management, Land-use

▪ You can’t just cover it up, and one size does not fill all

▪ Cover designs developed using site specific criteria to meet the closure objectives:

‒ Waste material physical properties (Tailings ≠ Waste Rock)

‒ Waste material chemical properties (Tailings ≠ Waste Rock)

‒ Local climate, climate change

‒ Land-use desires, opportunities

‒ Cover material physical and chemical properties

▪ Cover test trails, once the research curiosity, are the norm

▪ Precision in construction (GPS), QA/QC,  performance monitoring
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, Water Management, Land-use
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, Water Management, Land-use
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, Water Management, Land-use
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Courtesy of O’Kane Consultants Inc.



, Water Management, Land-use
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, Water Management, Land-use
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Cover Design, , Land-use

▪ Separating the clean and impacted water (operations and closure)

▪ Designing water bearing structures (canals, ditches, trenches, ponds) with climate 

and site land-use closure goals in mind.

‒ Placement of runoff collection channels relative to aspect

‒ Single discharge point

‒ Creation of water features

▪ Water treatment 

‒ EQS set the scene

‒ Whilst closure measures reach full results
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Cover Design, , Land-use
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Cover Design, Water Management, 

▪ Identifying possible Land-Use and discussing with stakeholders early and often

▪ Creating closure measures that agree with the land-use/land-scape

‒ Appropriate protective cover thickness

‒ Cliffs, boulders 

‒ Varying slopes 

‒ Creating micro-environments
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Cover Design, Water Management, 
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Cover Design, Water Management, 
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Risk Management and the Creation of 

Opportunity

• Risk / Opportunity Assessment and Management is the 

appropriate tool to set out how to plan and operate for 

integrated closure1

• International Network for Acid Prevention

• Global Acid Rock Drainage (GARD) Guide2
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Risk Management and the Creation of 

Opportunity

Robertson and Shaw, Mine Closure, InfoMine E-Book.
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Risk Management and the Creation of 

Opportunity

Risk management ↔mitigation alternatives/investigations/research

▪ Increase knowledge base (monitoring, characterization, cover trials….)

▪ Modify waste management practices

▪ Modify cover designs from cover trials

▪ Modifying water management practices on site

▪ Progressive closure

▪ Water treatment requirements over time

▪ Community engagement and land-use 
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Risk Management and the creation of 

Opportunity
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NewmontGoldcorp/FLSmidth
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Risk Management and the creation of 

Opportunity
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ICMM (2018) Integrated Mine Closure: Good Practice Guide



Risk Management and the creation of 

Opportunity

2019-10-0326SweMin Environmental Conference, 2019

S. Pearce, 2019



Risk Management and the creation of 

Opportunity
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Risk Management and the creation of 

Opportunity
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Stakeholder dialogue
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MEND, 2012
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