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Sponsored by INAP

An organization of international mining 
companies dedicated to reducing liabilities 
associated with acid formation from mining



Supported by the

Global Alliance

MEND
Water Research Commission



GARD Guide

An international guide for facilitating world-wide

best practice in prediction, control, and

mitigation of acid-rock drainage. 

The guide will become a reference

document for all stakeholders involved in

ARD and waste management issues



The GARD Guide Meets 
Stakeholder’s Needs

 To:
– Articulate the issues
– Reference best practice
– Promote consistency in approach
– Improve understanding of practices

 To create a comprehensive compilation of World ‘Best 
Practice’ 
– Current guides focus on regional issues or focussed 

aspects of ARD management 
 To leverage the World’s ARD Expertise 

– Share expertise with developing countries
 To facilitate the ‘Equator Principles’ by achieving ‘global 

best practice’ in future projects



GARD Guide Characteristics

 Flexible to accommodate site-specific issues
 Avoid duplication and build on existing guidelines and 

compendia
 Be consistent and promote a systematic approach
 Founded on a risk-based approach
 Endorse a pro-active approach and encourage 

reduction and control at the source
 Be a “how to” guide and not a regulatory tool or a 

design manual
 Be based on proven, field tested technologies
 Cater to the life cycle of a mine (cradle to cradle)



Scope of GARD Guide
 Acid rock drainage (ARD), neutral mine drainage 

(NMD) and saline drainage (SD) where 
contaminants are released from solid to liquid phase 
by sulphide oxidation

 Includes: tailings, waste rock, underground mine 
and pit walls, pit lakes, spent ore heaps and low-
grade stockpiles

 Applies to all commodities, including base metals, 
precious metals, coal, diamonds, iron ore and 
uranium



Target Audience

Companies, governments, consultants, 
researchers, educators, communities, 
bankers and NGO’s
Primary target audience is a scientist or 

engineer with a reasonable background 
in chemistry and the basics of civil 
engineering, but not necessarily 
specifically related to acidic drainage



GARD Guide Progress
 First Phase (Web-based Document – Beta Version)

– Golder selected as contractor for Beta version
– Project and review teams assembled 
– Table of contents prepared
– Guidance provided to chapter authors (champions)
– Wiki structure developed for Guide
– Literature review proceeding 
– Scheduled to deliver a Beta version in June 2008 

 Second Phase
– Publish and rollout by June 2009

 Third Phase (Web-based Document)
– updates and continuous Improvements



Project Team - Structure
 Project Management

– overall execution and review of project
 Chapter Champions

– technical leadership and responsible for chapter 
content

 Regional Champions
– identification and compilation of regional input

Web Author
 Technical Editor 



Project Team – Non-Technical
 Project Management

– Dr. Rens Verburg – Project Director (Redmond)
– Mr. Nico Bezuidenhout – Project Manager 

(Johannesburg)
– Mrs. Shareen Khamisa – Project Administrator 

(Johannesburg)
 Web Authors

– Dr. Tom Kleine and Mr. Conrad Muller (Redmond)
 Technical Editor

– Mrs. Karen Clarke-Whistler (Mississauga)



Project Team 
– TOC and Chapter Champions

Chapter Champion

1. GARD Guide INAP
”1.5” Sustainability (focused) Mrs. Beth Beloff
2. ARD Process Dr. Rens Verburg
3. Corporate, Regulatory and Community 
Framework

Mr. John Wates

4. Characterization Dr. Devin Castendyk
5. Prediction Dr. Kirk Nordstrom + Dr. Rens Verburg
6. Prevention/Mitigation Dr. Ward Wilson
7. Treatment Dr. Andre van Niekerk
8. Monitoring Mrs. Cheryl Ross + Dr. Peter Chapman

9. Management and Performance 
Assessment

Dr. Andy Robertson (+ Dr. Dirk Van Zyl) + 
Mrs. Karen Clarke-Whistler

10. Communication and Consultation Mrs. Tisha Greyling
11. Summary and “Vision” INAP



Project Team 
– Regional Champions

Region Champion

Africa Mr. Nico Bezuidenhout (Johannesburg)

Australasia Dr. Greg Maddocks (Brisbane)

Canada Mr. Ken DeVos (Mississauga)

Europe Dr. Bernadette Azzie (Naas)

South America Dr. Flavio Vasconcelos (Belo Horizonte)

United States Dr. Rens Verburg (Redmond)



Steering Committee and 
Secretariate

 Dr. Clive Bell – retired University of Queensland/ACMER (Australia)
 Dr. Terry Chatwin (INAP) - INAP Technical Manager
 Mr. Charles Bucknam – Newmont (USA)
 Mr. Keith Ferguson (SE) - GARD Guide Project Champion
 Dr. Adam Jarvis – University of Newcastle (UK)
 Mr. Dave Salmon – Anglo American (South Africa)
 Mr. Gilles Tremblay and Mrs. Charlene Hogan

(NRCAN/MEND) - GARD Guide Secretariate
 Mrs. Amber Turner (INAP) - INAP Administrator



Advisory Committee
 Rich Borden - Kennecott (USA)

 Rodolfo Camacho - Freeport McMoRan 
(Chile)

 Dave Chambers - Center for Science in 
Public Participation (USA)

 Meiring du Plessis - Water Research 
Commission (SA)

 Linda Figueroa - Colorado School of 
Mines/ADTI (USA)

 Craig Ford - Inmet Mining (Canada)

 Ross Gallinger - IAMGOLD/INAP (Canada)

 Elizabeth Gardiner - Mining Association of 
Canada/MEND (Canada)

 Zhenqi Hu - China University of Mining and 
Technology (China)

 David Jones - Australia Department of 
Environment and Health (Australia)

 Lars-Ake Lindahl - Swedish Mining 
Association (Sweden)

 Glenn Miller - University of 
Nevada/Earthworks (USA)

 Peter Moore - Export Development Canada 
(Canada)

 Gavin Murray - ANZ Bank (Australia)

 Stephen Parsons - Export-Import Bank of 
the United States (USA)

 Bill Price - Natural Resources 
Canada/MEND (Canada)

 Jos Schaekers - Consultant (SA)

 Harvey Van Veldhuizen - World Bank - MIGA 
(USA)

 Dirk van Zyl - University of Nevada (USA)

 David Williams - US Bureau of Land 
Management/ADTI (USA)

 Christian Wolkersdorfer - PADRE/IMWA/TU 
Bergakademie Freiberg (Germany)

 Jae Yang - Kangwon National University 
(Korea)

 Paul Younger - Newcastle University (UK)

 Paul Ziemkiewicz - University of West 
Virginia/ADTI (USA)



What will it look like??

Web Based
“Wiki” Structure with active links
Secure editing provisions, unlike 

Wikipedia
Follow the links…



Main Page



Follow Links for “Prediction”



Continue with links…



After the Beta Version
 Review by Steering and Advisory Committee and INAP 

OpCom
 Specific input

– External peer reviews
– Requests for additional text
– First and last chapter
– Bibliography and glossary

 Broader input/buy-in
 External contributors
 ICMM
 UNEP
World Bank/IFC
 Governments
 NGO’s

 Make it “User Friendly”
 Publishing, translation and maintenance



How You Can Contribute

Provide best practices and key 
references – “how to”
Contribute to the GARD Guide Beta 

reviews
Make others aware of the GARD Guide



Questions/Comments?
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