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Preface 
 
Since the first ICARD in 1988, this conference has been a gathering place for industry, 
government, academia, consultants, regulators, non-government organizations and students.   
Although new issues have emerged, metal leaching and acidic drainage resulting from sulphidic 
geologic materials continues to be the most serious environmental challenge facing the mining 
industry throughout the world. 
 
The term ‘acid rock drainage (ARD)’ is used as surrogate for drainage from sulphidic geologic 
materials because of the recognition factor, and because the occurrences are more common 
and the impacts more severe where the drainage is acidic. However, contaminant 
concentrations in near-neutral and basic pH may also exceed environmental guidelines. The 
conference papers deal with the entire pH range associated with sulphidic drainage. 
 
This issue is important to countries in which mines operate and that use the products of mining.  
Productive use of mineral resources can only be sustained through environmentally sound 
mining practices.  Almost every metal, coal, diamond and uranium mine now has a program to 
prevent environmental impacts and meet regulatory requirements.  
 
Like it or not, studies are an integral part of any mine, especially if there is a desire to reduce 
costs.  Uncertainty with long-term ARD requirements is a reality at most mines. Information 
sharing, through the presentation of research results and case studies, is a key part of cost-
effective ARD work.  Canada has maintained its place as a world leader in ARD, with relatively 
little expenditure of public resources.  This is a testimonial to the cooperative approach and the 
constructive, technical dialogue among people from differing communities of interest.   
 
The technical program is designed to address issues of importance to the broad community of 
stakeholders; and contains contributions from around the world.  ARD/ML is a complex issue as 
illustrated by the diversity of both the topics in our technical program and the technical 
background of the authors. While ICARD has traditionally been, and still is, a technical 
conference, ARD is not just a technical concern. This is illustrated by the papers under the 
heading social license that deal with the important topics of sustainable development, 
community outreach and impact, and Corporate Social Responsibility.  
 
Papers in the proceedings are grouped according topic and in some cases sub-topic. Topics are 
arranged in alphabetical order. Papers within each topic are arranged in alphabetical order 
according to the last name of first author.  Main categories are Climate Change, Drainage 
Collection and Treatment, Dry Covers, Mitigation, Monitoring, National Programs, Pit Lakes, 
Social Licensing and Underwater Disposal. Subcategories exist within Drainage Collection and 
Treatment and Prediction of Drainage Chemistry.  
 
 



Acknowledgments 
A number of individuals contributed to the proceedings.  First and foremost, the staff of Unconventional 
Planning (UP) whose cheerfulness, and diligent, knowledgeable approach made the work much easier 
and more fun. Thanks especially to UP’s Dianne Comeau, Judy Fredette and Ellyn Holzman. These 
proceedings were produced by George Owsiacki, who puts together the proceedings of our annual BC 
MEND workshops and always does a great job.  
 
Thanks to those who submitted papers, especially from other parts of the world. There remains much to 
learn, and it is great that so many took this opportunity to share their information and experiences.  We 
would like to thank the technical reviewers for their help in improving the quality of papers included in 
these proceedings.  More than a hundred reviewers volunteered their time, and made the task easier for 
all. 
 
Lastly thanks to my coeditors Charlene Hogan and Gilles Tremblay for all your help and taking on many of 
the harder tasks. 
 
As always, comments and suggestions regarding this conference are welcomed! 
 
W.A. (Bill) Price, Natural Resources Canada 
(bprice@nrcan.ca) 
 
 
 
 
 



Technical Reviewers 
 
Each paper in the proceedings was reviewed by at least two peer reviewers. The dedicated efforts of the 
peer reviewers resulted in the high quality of the technical proceedings.   
 
Hugh Abercrombie Golder Associates, Canada 
Martin Archambault Agnico-Eagle, Canada 
Richard Amos University of Waterloo, Canada 
Bernard Aubé AMEC Earth and Environmental, Canada 
Michel Aubertin École Polytechnique Montréal, Canada 
Brian Ayres O'Kane Consultants, Canada 
Mike Aziz Goldcorp, Canada 
Mattias Bäckström Man-Technology-Environment Research Centre, Sweden 
Sarah Barabash Ecometrix, Canada 
Lisa Barazzuol SRK Consulting, Canada 
Thomas Baumgartl University of Queensland, Australia 
Suzanne Beauchemin Natural Resources Canada 
Peter Beckett Laurentian University, Canada 
Roger Beckie University of British Columbia, Canada 
Kim Bellefontaine Government of British Columbia, Canada 
Jean-Claude Belles-Isles Association Miniere du Quebec, Canada 
Valérie Bertrand Golder Associates, Canada 
Nico Bezuidenhout Golder Associates, South Africa 
Sharon Blackmore University of British Columbia, Canada 
Annie Blier IAMGold, Canada 
David Blowes University of Waterloo, Canada 
David Brown Golder Associates, Canada 
Charles Bucknam Newmont, USA 
Bruno Bussiere Université du Québec en Abitibi-Témiscamingue, Canada 
Rory Cameron Natural Resources Canada 
Graeme Campbell Graeme Campbell & Associates, Australia 
Devin Castendyk State University of New York, USA 
David Chambers Center for Science in Public Participation, USA 
John Chapman SRK Consulting, Australia 
Pete Condon Petros GeoConsulting, USA 
Kevin Conroy Golder Associates, USA 
Nand Davé Natural Resources Canada 
Stephen Day SRK Consulting, Canada 
Ken DeVos Golder Associates, Canada 
Miguel Diaz AMEC Earth and Environmental, UK 
Charles Dumaresq Environment Canada 
Don Dunbar Lorax Environmental Services, Canada 
Ted Eary Interralogic, USA 
Mansour Edraki University of Queensland, Australia 
John Errington John C. Errington and Associates, Canada 
Kerry Evans-Tokaryk Hatch, Canada 



Skya Fawcett Lorax Environmental Services, Canada 
Linda Figueroa Colorado School of Mines, USA 
Rina Freed Marsland Environmental Associates, Canada   
Joe Fyfe Xstrata Nickel, Canada 
Elizabeth Gardiner The Mining Association of Canada 
Andrew Garvie SRK Consulting, Australia 
Diane Germain Terrapex Environnement, Canada  
Doug Gould Natural Resources Canada 
Terry Harck Golder Associates, South Africa 
Caroline Hardie Environment Canada 
Bevin Harrison Antamina, Peru 
Bob Hart Bob Hart and Associates, Canada 
Charlene Haupt University of British Columbia, Canada 
Trevor Hirsche University of British Columbia, Canada 
Charlene Hogan Natural Resources Canada 
Dave Huebert Stantec, Canada 
Denis Isabel SNC-Lavalin, Canada 
Heather Jamieson Queens University, Canada 
Steve Januszewski SteveJan Consultants, Canada 
Adam Jarvis Newcastle University, UK 
Dawn Kaback AMEC Earth and Environmental, Canada 
Chris Kennedy SRK Consulting, Canada 
Bern Klein University of British Columbia, Canada 
Bob Kleinmann Consultant, USA 
John Kwong Natural Resources Canada 
Donald Laflamme QIT - Fer et Titane, Canada 
Lisa Lanteigne Vale, Canada 
Kim Lapakko State of Minnesota, USA 
Laura Laurenzi University of British Columbia, Canada 
René Lefebvre Institut National de la Recherche Scientifique, Canada 
Lars Ake Lindahl Swedish Mining Association 
Claire Linklater SRK Consulting, Australia 
Mark Logsdon Geochimica, USA 
Maria Eliana Lorca University of British Columbia, Canada 
Dylan MacGregor SRK Consulting, Canada 
Brad Marchant Consultant, Canada 
Alan Martin Lorax Environmental Services, Canada 
Bruce Mattson Lorax Environmental Services, Canada 
Ulrich Mayer University of British Columbia, Canada 
Virginia McLemore New Mexico Institute of Mining and Technology, USA 
Che McRae Golder Associates, Canada 
Peri Mehling Bruceling Engineering Consultants, Canada 
Greg Meiers O'Kane Consultants, Canada 
Mike Moncur University of Waterloo, Canada 
Kevin Morin Mine Drainage Assessment Group, Canada 
Marlin Murphy China Minerals Mining Corporation, Canada 
Michael Nahir Aboriginal Affairs & Northern Development Canada 
Ronald Nicholson EcoMetrix, Canada 



Mike O'Kane O'Kane Consultants, Canada 
Dogan Paktunc Natural Resources Canada 
Michael Parsons Natural Resources Canada 
Eric Perry US Dept. of Interior, Office of Surface Mining 
Holly Peterson University of British Columbia, Canada 
Tanmay Praharaj Environment Canada 
William Price Natural Resources Canada 
Doina Priscu AMEC Earth and Environmental, Canada 
Carrie Rickwood Natural Resources Canada 
Jim Robertson Detour Gold, Canada 
Connie Romano Golder Associates, Canada 
Robert Seal US Geological Survey 
Kelly Sexsmith SRK Consulting, Canada 
Shannon Shaw pHase Geochemistry, Canada 
Barbara Sherriff Sherriff Environmental, Canada 
Steve Sibbick AMEC Earth and Environmental, Canada 
Nikolay Sidenko Stantec, Canada 
Jeff Skousen West Virginia University, USA 
Kathleen Smith US Geological Survey 
Les Smith University of British Columbia, Canada 
Diana Sollner GEM Services, Canada 
Graeme Spiers Mirarco, Canada 
Russell Staines SRK Consulting, Australia 
Abigail Steel Government of Newfoundland, Canada 
Craig Stewart Government of British Columbia, Canada 
Justin Stockwell Lorax Environmental Services, Canada 
Wade Stogran Silver Standard, Peru 
Ian Swane Terrenus Earth Sciences, Australia 
Bryan Tisch Natural Resources Canada 
Gilles Tremblay Natural Resources Canada 
Flavio Vasconcelos AECOM, Brazil 
Michael Venhuis EcoMetrix, Canada 
Rens Verburg Golder Associates, USA 
Margareta Wahlström VTT Technical Research Centre of Finland 
Stephen Walker AMEC Earth and Environmental, Canada 
Jacob Waples Golder Associates, Chile 
Jim Warren AMEC Earth and Environmental, Canada 
Björn Weeks Golder Associates, Chile 
Christoph Wels Robertson GeoConsultants, Canada 
Gerd Wiatzka Senes Consultants, Canada 
Thomas Wildeman Colorado School of Mines, USA 
David Williams Bureau of Land Management, USA 
Christian Wisskirchen Golder Associates, Chile 
Christian Wolkersdorfer Cape Breton University, Canada 
Paul Younger Newcastle University, UK 
Paul Ziemkiewicz West Virginia University, USA 
Janice Zinck Natural Resources Canada 
 




