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MEND Program
• 1989 – 2010
• Extensive national and 

international Network
• ~$20M in 21 yrs 
• Current research 

budget ~ $125K/a
• Focused research    

work plan
• Information          

transfer Whistle Mine



MEND Mission

Maintaining the
momentum…. 

…to provide leadership 
and guidance on priority 
AD issues in Canada
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MEND Broad Research Themes
• Mine waste management 

practices
• Emerging challenges
• Prediction and post-closure 

management 
• Case studies at Canadian 

mine sites
• Guidance documents
• Information transfer

Rabbit Lake, CAMECO

Rabbit Lake, 
CAMECO

Faro

Equity Silver



Mine Waste – Closure Management
MEND 2.46.1  Evaluation of the Water Quality Benefits 

From Encapsulation of Acid-Generating Tailings by 
Acid-Consuming Tailings (EcoMetrix)

Acid-generating tailings encapsulated by acid-consuming tailings

• Neutral layers consumed acidity in low pH tailings to prevent 
ARD/ML

• Thickness of high NP layer impacts efficiency of  technique

• As modelling – removal of As dependent on the                                  
amount of ferric oxyhydroxide in the bottom layer

• Pyrite oxidation modelling in top layer – residual                          
sulphide of tailings acts as O2 scavenger;  while                                
NP prevents acid generation 



Mine Waste – Closure Management
MEND 2.12.2  Long-Term Performance of a Shallow Water 

Cover to Limit Oxidation of Reactive Tailings (NRCan)
Biofilm layer beneficial: prevented resuspension of tailings, 

maintained anoxic conditions, trapped mobilized dissolved metals
MEND 2.12.2b  Field Assessment of the Occurrence of 

Algal Biofilm on Submerged Tailings (NRCan)
Preliminary study to: identify physico-chemical conditions for biofilm 

formation, and clarify effects of biofilm on metal mobilization
Five sites with submerged tailings examined
Continuous biofilm mat not observed
• Requirements for formation of mat:
− shallow, oxygenated water cover 

− sufficient light and heat penetration
− no active tailings movement
− suitable substrates for biofilm growth



Case Studies – Verification of Technologies
MEND 9.2 Case Study Assessment  (SNC-Lavalin)

Sponsored by Environment Canada
To assess and verify the effectiveness of AD pollution prevention 
and control techniques.

Phase I:  Case studies for:
• Dona Lake, Placer Dome
• Heath Steele, Noranda-Falconbridge
• Mandy Lake, HBMS
Phase II: Field investigations completed                                                           

at Heath Steele
Mandy Lake



Cold Temperature Studies
MEND 1.61.5a  Mine Waste Covers in Cold Regions –
Phase I (SRK)
• Several dozen cold regions processes identified that could impact soil  covers

Poirier

MEND 1.61.5b Cold Regions Cover Research –
Phase II (SRK)
•An INAC Sponsored Project
•Phenomena characterized as to their                                                        
possible role in soil cover performance
•Role of vegetation, evapotranspiration                                                    
and rooting depth reviewed
•State-of-the-art computer modelling of cold regions soil covers
•Potential of insulating layers to limit freeze-thaw effects examined
•Recommendations for additional high-priority studies

Raglan



Guidance Documents/ Manuals 
MEND 1.20.1  Prediction Manual for Drainage 
Chemistry from Sulphidic Geological 
Materials (NRCan)  
• Accurate and timely prediction of ARD/ML are key 

to prevent potential environmental impacts and 
minimize the high costs of mitigation

• The objective of this Manual is to provide the 
comprehensive, in-depth level of understanding 
needed to conduct a prediction                            
program and review the results.

• Electronic version available from the NOAMI         
web site www.abandoned-mines.org



Projects on the Go
Neutralization Sludge Characterization and Stability
(Lorax)

• Investigate the geochemical stability of sludge disposed of in pit-
lakes

• Detailed solid-phase characterization 
• Links between acidic drainage chemistry and sludge metal-

association highlighted for several sludge samples.
Lime Treatment Plant Survey (NRCan)

• Over 100 surveys received – nationally                                              
and  internationally. 

• Review of information on-going



Projects on the Go
In-Pit Disposal of Tailings and Waste Rock (SENES)
• Update MEND 2.36.1 report completed in 1995
• 15 case studies detailed based on available information 
Diavik Diamond Mine Waste Rock Study
• Scale-up study in cold climates
• To evaluate and prevent the possible                                                        

ML/AD  from waste rock
Cold Temperature Risk-Based Guidance                   

Document
• Sponsored by INAC



New Projects in 2010
Vegetative Covers in Canada (OKC)
• Enhance predictive modelling capability for the influence of 

vegetation on cover system performance
• Review water use by plant species and communities used for 

re-vegetation of mine waste dumps and tailing storage facilities
• Inputs into plant-atmosphere numerical models evaluation
• Guidelines developed
Impact of Climate Change on Mining Operations 

(Stratos)
• Risk-based approach
• Develop scenarios to highlight potential impacts of climate 

change on the mining sector
• Focus on risks related to mine drainage
• Provide guidance for decision makers 



X-Cutting – Technology Transfer
The MEND Monitor
Workshops (>30)
• Annual BC/MEND ARD/ML Workshops
• Sudbury (2004); Halifax (2006); Winnipeg 

(2008)

MEND Reports (>210)
MEND Manual 
9th ICARD (May 2012, Ottawa)
Global Alliance
• GARD Guide



New MEND Website
Website:  www.mend-nedem.org



9TH International Conference on Acid Rock Drainage 
Ottawa, CANADA

May 21-26, 2012

www.ICARD2012.ca



Conference Dates - May 21-26, 2012  
• Monday, May 21 – Short Courses
• May 22 to 24 – Technical Program
• May 25 and 26 – Field Trips
• Held at the Westin Hotel, Downtown Ottawa

• 250 rooms per night 
• Expect over 500 people



Organizing Committee
• Elizabeth Gardiner – Conference Chair
• Craig Ford (INMET) and Gilles Tremblay –

Technical Co-Chairs 
• Populating the organizing committee has begun  



Organizing Committee
• Conference Chair
• Technical Co-Chairs
• Technical Program Chair  
• Short Courses Chair
• Trade Show/Exhibits Chair
• Field Trips Chair
• Sponsorship Chair
• Partner’s Program Chair  



Next Steps 
• Formation of the Organizing Committee
• Finalizing Terms and Conditions with 

Unconventional Planning 
• Web site – www.ICARD2012.ca
• Conference Schedule 

• ICARD Theme 
• Establishing Deadlines for Technical 

Program
• Schedule



www.ICARD2012.ca

Conference Web Site



Brewery Creek – near Dawson Creek, Yukon

National Orphaned / 
Abandoned Mines Initiative -
(NOAMI)



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 are formed to address key issues:
• Information Gathering Towards National Inventory
• Community Engagement
• Legislative Barriers to Collaboration
• Funding Approaches
• Jurisdictional Legislative Review
• Mine Closure and Long-Term Liabilities

Information Sharing is an integral part of NOAMI

The Action Plan



NOAMI Highlights
Working model of web-based National Inventory of OAMs
Guidelines and Toolkits: 

• Pamphlet on Guiding Principles in Community Involvement 
• A Toolkit of Funding Options for Abandoned Mine Rehabilitation
• Toolkit on Community Engagement

Published Reports
• Reviews of national and international inventories,                              

funding models, and barriers to collaboration
• Community case studies
• Jurisdictional legislative review relating to OAMs. 

Information Sharing
• Four workshops 
• NOAMI website www.abandoned-mines.org
• Newsletters 



Looking Ahead 
• Performance Report (2002-

2008) summarized the work of 
NOAMI since its inception, 
including publications and 
activities

• “Looking Ahead” section notes 
remaining challenges and 
future recommended activities



Guidance Document for Mine Closure and 
Management of Long-term Liabilities

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

• Guidance document  examines key components related 
to mine closure and post-closure management

• Issues examined include: 
− financial assurance and cost estimation 
− long-term monitoring and maintenance
− corporate failure
− emergency legislation
− relinquishment

• Focussed workshop

Placement of a shaft cap



National Orphaned/ Abandoned Mines 
Initiative (NOAMI)

www.abandoned-mines.org

Mine Environment Neutral Drainage (MEND)
www.mend-nedem.org

9th International Conference on Acid Rock Drainage
www.ICARD2012.ca




