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Summary

• INAP
• GARD Guide 

• Global Covers Guide 

• Global Resources

• Ecotourism
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Facilitates the development and maintenance of 
globally-recognized, authoritative technical guides, 
such as:
• GARD Guide (www.gardguide.com)

• “An international guide for facilitating world-wide best practice in 
prediction, control, and mitigation of acid rock drainage.”

• “The guide is becoming a reference document for all 
stakeholders involved in ARD and waste management issues.”

• Global Cover Systems Design Technical Document
• Guidance Document, that is not a Prescriptive Approach              

and is consistent with GARD Guide

• Provides a “Decision Tool” Approach

• Links the theory with practice with site-specifics across all    
aspects

INAP’s Efforts to address the ARD 
Challenge
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Global Acid Rock Drainage   
(GARD) Guide

www.GARDGuide.com



GARD Guide Structure

1. GARD Guide
2. ARD Process
3. Corporate, Regulatory and 

Community Framework
4. Characterization
5. Prediction
6. Prevention and Mitigation
7. Treatment
8. Monitoring
9. Management and Performance 

Assessment
10. Communication and Consultation
11. ARD Management in the Future



Chapter 1:  The GARD Guide
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Chapter 6:  Prevention and 
Mitigation
• Objectives of prevention and mitigation

• ARD drivers (physical, geochemical, 
climate)

• Overview of best practices
• Avoidance

• Re-mining

• Special handling

• Amendments

• Water management

• Liners

• Dry covers

• Water covers

Important concept: 
Prevention is primarily 
accomplished in the 
assessment and design 
phases 



Chapter 9:  ARD Management 
and Performance Assessment

Flowchart for Performance 
Assessment and 
Management Review

Risk matrix

Hierarchy of 
Management Tools
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Mine Life Cycle and Implementation 
of ARD Management Plan

Also develop clear 
management system 
roles and 
responsibilities

Successful proactive 
ARD management 
requires buy-in from 
entire mine



Chapter 10: Good Communication
Practices and Principles

• Inclusive engagement

• Start early

• Respect different cultures

• Info accessible and transparent

• Ongoing feedback

• Good grievance management

• Share responsibilities with 
regulators
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How Companies Use the 
GARD Guide

• Benchmark for ARD 
management plans

• Use as a baseline for internal 
ARD audits 

• Promote integration of ARD 
prevention into mine plans, 
operations, and closure

• Use as a text for ARD training
• Scope geochemical 

investigations for bidding 
process 



Gaining Value from the GARD 
Guide

• Prevent ARD rather than treat it

• Minimize and characterize disturbed material

• Plan and design for closure from the start

• Integrate the GARD into operations

• Update closure costs regularly

• Engage all stakeholders in the process –
shared responsibility
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Context for the INAP Guidance 
Document



Decision Tree - Conceptual 
Framework

Site: Yukon Territory
Cold, Dry summer
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Conceptual Framework – Net 
Percolation (water)

Managing Net
Percolation

Managing
Oxygen



Conceptual Framework – Net 
Percolation (water)
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Key Discussion Points

• A Guidance Document…
 Not a Prescriptive Approach…

• Consistent with GARD Guide

 Further Detail on a certain Aspect

• A “Decision Tool” Approach
 Theory and Practice is in Text

• Site-Specific… in all Aspects

www.inap.com.au



ARD Best Practice Award

• Recognize outstanding ARD Management Practice 
at a mining site and at the corporate level

• First recipients are: 
• Kinross Brazil for their operation of Paracatu

• Rio Tinto’s Iron Ore Pilbara operations

• Awards presented at 11th ICARD in South Africa, 
September 2018

• Documents available at www.inap.com.au
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Global Alliance

Water Research 
Commission

CNAMD

INAD



Global Alliance 
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• The Global Alliance (GA) partnership, formed in 2003, is 
an international model of interaction among 
organizations involved in acidic drainage research.

• The GA brings numerous benefits to the regional 
groups, including
• Increased networking between participants
• Minimizing research duplication
• Maximizing research dollars
• Better understanding of capacity within GA 

community and better align/network ARD activities 
• Worldwide links, and 
• Enhanced technology transfer capabilities. 



Technology Transfer in MEND

• Guidance Documents

• Workshops and 3 ICARD Conferences (> 40)

Annual BC-MEND ML/ARD Workshops
 http://bc-mlard.ca/workshop-proceedings

Regional workshops 

MEND Technology Transfer Workshops to academia 
/                             community groups

• Hosted 9th ICARD in Ottawa in 2012

• MEND Reports and CDs

 > 200 reports available on Website

• Periodic Announcements to MEND e-Network

• Web site: mend-nedem.org
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Guidance Documents/ 
Manuals

MEND 1.20.1  Prediction Manual for 
Drainage Chemistry from Sulphidic
Geological Materials (NRCan)  

 Objective is to provide a comprehensive, 
in-depth level of understanding needed 
to conduct a prediction program and 
review the results.

 Electronic version available from the 
MEND web site                       
www.mend-nedem.org



Report on Tailings Management

Study of Tailings Management Technologies  (MEND 
2.50.1) Klohn Crippen Berger)
• A detailed examination of alternatives to conventional slurry for the 

management of tailings (i.e. thickened, paste and filtered tailings)

• Documents the strengths, limitations, and physical and                                                           
chemical risks of these alternative technologies,                                                               
compared to conventional slurry

• Case studies of dewatered tailings facilities

www.mining.ca

23



MEND 3.43.1  Review of Mine Drainage Treatment and Sludge 
Management Operations (March 2013) (NRCan)

• Survey of mine drainage treatment and sludge management practices

• Data collected on over 100 sites;  national and international

• Majority base metal mines (46%), followed by precious metal (23%), 
coal, uranium and others

• Examined effluent characteristics, treatment type, reagents, treatment 
issues

Survey of Treatment Plants



MEND 3.50.1 Study to Identify Best Available Techniques 
Economically Achievable (BATEA) to Manage and Control 

Effluent from Mines (Hatch)

• Review and identify effluent management and control techniques at 
metal (base metal, precious metal, iron ore and uranium), coal, and 
diamond mines in Canada 

• Provide reference information for proposed changes within the MMER 
for types of facilities, addition to existing list of parameters, authorized 
limits of existing parameters

• Study identifies effluent treatment technologies considered BATEA

BATEA Study 
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Canadian Land Reclamation 
Association (CLRA)

• The CLRA/ACRSD provides its members with up-to-date 
technical information pertinent to reclamation activities 
through the publication of its newsletters, the magazine 
Canadian Reclamation and proceedings of its annual 
conferences. 

• https://www.clra.ca/home

• The Ontario Chapter of the Canadian Land Reclamation 
Association strives to highlight reclamation achievements in 
the province 

• https://www.clra.ca/ontario-chapter



NOAMI - National Orphaned and
Abandoned Mines Initiative

• Examines the legislative, policy and program 
framework in Canada for addressing O/A 
mines

• Identifies obstacles or barriers to progress
• Identifies Best Practices towards remediation 
• Influences decision makers and enables 

informed choices
• Provides a “safe place” for discussion 

among members
• Shares information:   Website                  

Reports                                        
Newsletters                                  
Workshops

Does not have the mandate or financial resources to 
clean up mines
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The overarching goals of NOAMI are to provide tools to 
remediate existing orphaned and abandoned properties 
and to prevent the occurrence of new orphaned and 
abandoned mines in the future. 

Task groups were formed to address key issues:
 National Inventory
 Community Engagement
 Legislative and Institutional Barriers to 

Collaboration
 Funding Approaches
 Jurisdictional Legislative Review
 Mine Closure and Return of Lands to the Crown
 Communication – Overarching 

NOAMI Action Plan
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NOAMI Reports 

• Best Practices guidelines for meaningful community 
engagement (2004)

• Capacity Building for a National Inventory (2005)

• Toolkit of Funding Options (2006)

• Legislative, regulatory, and policy framework for 
collaboration, liability and funding measures:  
Orphaned/abandoned, contaminated and operating mines  
for all jurisdictions in Canada (2005)

• Mine Closure and Relinquishment Project
 Policy framework for mine closure and management of long-

term liabilities:  A guidance document (2010)
 Case studies and decision-making process for relinquishment of 

closed mine sites (2013)
 Key criteria for long-term stewardship of closed, 

orphaned/abandoned mine and mineral exploration sites (2015)
 Risk identification and cost estimation for orphaned/abandoned 

mine closure and long term management (2016)
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Mine Closure & 
Relinquishment (2010 – 2016)

NOAMI principle “Work towards eliminating future abandonment 
must continue, including the strengthening  of regulatory 
approaches”

• Need for clear policy framework for mine closure, long-term liabilities 
and return of mining lands to the Crown

1. Policy Framework in Canada for Mine Closure and Management of Long-term 
Liabilities: A Guidance Document (Cowan Minerals 2010)

2. 2011 Workshop - Exploring the Management of Long‐term Liabilities and the Return of 
Mining Lands to the Crown in Canada

3. Case Studies and Decision-making Process for the Relinquishment of Closed Mine 
Sites (Cowan Minerals 2013)

4. Key Criteria for the Effective Long-term Stewardship of Closed, Orphaned/ Abandoned 
Mine and Mineral Exploration Sites (Kingsmere Resource Services 2015)

5. Risk Identification and Cost Estimation for Orphaned/Abandoned Mine Closure and 
Long Term Management (KRS, in progress)
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Institutional Control Program 
(Saskatchewan)

Establishes the conditions by which Saskatchewan will accept 
responsibility for land that, in consequence of development 
and use, requires long-term monitoring and, in certain 
circumstances, maintenance. 

• Establishes an endpoint for mining company activities on sites 
located on Crown land 

• Establishes funding for the long-term care and control of the 
closed sites

• Establishes an Institutional Control Monitoring and Maintenance 
Fund and an Institutional Control Unforeseen Events Fund

• Unforeseen Events fund is dependent on what is on site
• 10% with no tailings and or structures 
• 20% with  tailings and structures

An important component of mining regulation, Saskatchewan is an 
international leader. (Reference Mine Closure 2015)
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ADTI – USA Metal Mining 
Influenced Water Workbooks

Metal Mining Influenced Water 
Workbook Series – available from SME



SMI - INAP Australia   

• Lead for INAP Webinars on global scale  
• Host for the Australian Workshop on Acid                               

and Metalliferous Drainage held every                                
2 to 3 years

• Website and mailing list for Australia
• Hosting the next ICARD in 2021

Australian Leading Practice Handbooks 

• Preventing Acid and Metalliferous Drainage
• Water Stewardship
• Tailings Management

www.industry.gov.au/resource/Programs/LPSD/Pages/default.aspx
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12th ICARD –2021

ICARD returns to Australia in 2021

• Brisbane, Australia

• August / September, 2021 

• https://amdworkshop.com.au/

Hosted by the Sustainable Minerals Institute 
(SMI) of the University of Queensland 



WRC and SANAP    

Water Research Commission (South Africa)
• Recently released an updated South African Mine 

Water Atlas
• Partner for the recent 2018 ICARD Conference 
• http://www.wrc.org.za/mdocuments-library/

SMI-ICE-CHILE (South America)
• Newest member of the Global Alliance
• Developed website and mailing list for South America, 

starting with Chile
• Host to various workshops including

• “Hydraulic barrier, contact water and natural 
water”

• “Sulfate control and removal from mine effluents 
and drainage”. 
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International Mine Water 
Association (IMWA)

Web site at https://www.imwa.info/
All past proceedings can be downloaded.
ICARD 2018 individual papers and/or the full 2018 
ICARD proceedings (2-volume set) is available 
from: 
https://www.imwa.info/imwaconferencesandcongress
es/proceedings/303-proceedings-2018.html



National and 
international            
post-mining 
regeneration 
projects

Eco-tourism

Tourism – A Viable Option for 
Abandoned Mines?
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Why Tourism?

• Common option for the sustainable
regeneration of mined lands and 
communities

• World’s biggest industry - continually 
growing

• Strong cultural identity of mining 
regions

• Existing infrastructure – private roads, 
railways, ports, airports, water, power

Penwith, Cornwall



In the Beginning…

Transformation: it’s in our nature

Eden Project



June 2000

Opened March 2001

Cost of £86 million

By October 2004 6.2 
million visitors, 
generating over £500 
million for the local 
economy and 
employs 450 people. 





www.edenproject.com/





Luxury hotel built in former pit mine 
now open in China

• The 336-room hotel, located near Shanghai in 
China, has been described by UNESCO as a 
model for sustainable development Five-star
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InterContinental Shanghai 
Wonderland – the “Quarry Hotel”

• Opened November 2018

• 18 story hotel, 16 below ground level and 
two are underwater

• Construction began in 2013, faced 
numerous delays and a host of technical 
challenges, including meeting strict 
earthquake regulations and maintaining 
water levels.

• Rooms are priced from US$530 to 
$860/day

• “We could have abandoned this quarry, 
but we didn’t. We turned it into a 
treasure.”
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Coalfields – Germany 
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1986

Today



Cabot Links Golf Club, Inverness, 
Nova Scotia  
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• Voted in Top 10 golf 
courses in Canada 

• Built on former coal 
rejects

Cabot Cliff

Cabot Links



Science North - Dynamic Earth
Sudbury, ON



Ecotourism 

www.inap.com.au 49

101 Things to do with a Hole in the 
Ground is an introduction to the 
incredible range of activities that 
transform old mines into new futures.  

Colour photographs and brief 
descriptions take the reader on a world 
tour of heritage and tourism attractions, 
wildlife habitats,                                
educational, sport and leisure facilities 
and dozens of industrial uses -
demonstrating that the impacts of 
mining can be converted from liability 
to opportunity and benefit for local 
communities. 



Contact 

Gilles Tremblay
1 613 854-7329

gilles.tremblay@inap.com.au

www.inap.com.au




