
 
 
 

 

 
Winter 2005 Issue 3 

 
Program 3 Manager  
Prof Rene van Berkel  
Curtin University of Technology 
p. (08) 9266 4240  
e. r.vanberkel@curtin.edu.au  
 
Program 4 Manager  
Dr Sharif Jahanshahi  
CSIRO  
p. (03) 9545 8621  
e. sharif.jahanshahi@csiro.au 

applied Masters in Science from McGill University in 
Montreal, Canada.  My career started as a minerals 
exploration geologist working in iron ore, uranium, 
diamonds, gold and mineral sands in Australia and Canada 
and moved into project management and approvals for a 
titanium minerals project. This later led to a career in 
community consultation and government approvals in the oil 
and gas industry.  I am currently the Principal of Voice4u, a 
communications consultancy specializing in community, 
government and company interaction.  I am a Fellow of the 
Australian Institute of Company Directors, member of the 
Senate of the University of Western Australia, member of 
the Diabetes Research Foundation Board and immediate 
Past Chairman of the Pilbara Development Commission.  
With the completion of the second year of CSRP, it is timely 
to complete independent reviews of all our projects.  This 
process has been an exciting and challenging one with our 
industry participants fully engaged throughout.  The 
outcomes of these reviews have been discussed internally 
and will only enhance the value CSRP can add to its 
participants, the Minerals Processing Industry as a whole 
and the community within which we operate. 

Our next challenge is to ensure that the research outcomes 
are seen as relevant and are taken up by industry such that 
they have a lasting positive impact on sustainability in the 
minerals processing industry. 

Erica Smyth 
Acting CEO 

Current Projects 
Capturing regional synergies in process intensive areas is 
becoming more important in utilising the water, energy and 
by-products in a region, for economic, environmental and 
social regions.  Program 3 is looking at this issue and is 
developing methodologies and tools that can be used in 
area such as the Kwinana Industrial Area and the Gladstone 
Area Industrial Network. 

Although the Education and Training Program is a separate 
Program in its own right, its value to the research 
undertaken, to the continuous development of staff and 
students alike and its ongoing commitment to promote a 
career in the minerals processing industry can not be 
measured.  In this edition, Dan Churach explains exactly 
what our Education and Training Program entails and 
outlines its objectives in ensuring that CSRP produces world 
class graduates in sustainability and promotes and develops 
careers in the Minerals Processing industry. 
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Meet and Greet  
Our staff bring to CSRP a wide range of knowledge and 
experience.  We are pleased to introduce some of them here 

Prof David Brereton, University of Queensland 

David Brereton holds a BA(Hons) from the University of 
Melbourne and a PhD in Political Science from Stanford 
University. Prior to taking up his current position, David was 
Director of Research at the Queensland Criminal Justice 
Commission for eight years. He has also taught Legal 
Studies at La Trobe University and Politics at the University 
of Melbourne and Monash University, and acted as a 
Principal Consultant to the Law Reform Commission of 
Victoria.  The focus of David's work has been on using social 
science research to improve policy and practice in the public 
and private sectors. His current areas of interest include: the 
implementation of sustainable development principles in the 
mining industry; regulatory policy and practice relating to the 
industry; and the business case for sustainable development 
and corporate social responsibility.  

Dr Maree Emett, ANSTO 

Dr Maree Emett is an inorganic chemist with the Research 
team of ANSTO Minerals. She graduated from the University 
of Technology, Sydney before joining ANSTO in 1990. She 
conducts research on advanced oxidation methods, 
stabilisation of inorganic wastes and the clean up of 
contaminated waters and is a co-inventor of a patented 
photochemical arsenic treatment method. She has 
completed a PhD thesis in this field with the School of 
Chemical Engineering UNSW in 2000. Maree also has 
expertise in the chemical analysis of inorganics and in the 
conduct of pilot scale trials in remote areas such as 
Bangladesh and the western USA 

Mr Warren Bruckard, CSIRO Minerals 

Warren Bruckard has over 20 years experience in mineral 
processing both at plant operational level and in research 
and development.  After graduating with a BSc(Hons) from 
Melbourne University, majoring in metallurgy, Warren 
worked with Western Mining Corporation at Central  

Acting CEO  
Ms Erica Smyth 
p. (08) 6436 8734  
e. Erica.Smyth@csrp.com.au  
 
Business Manager  
Dr Mark Neville  
p. (08) 6436 8922  
e. Mark.Neville@csrp.com.au 
 
Education Manager  
Dr Dan Churach  
p. (08) 6436 8735  
e. Dan.Churach@csrp.com.au 
 

Contact details 
For further information on or general enquiries for the Centre for Sustainable Resource Processing, please contact  

Communications Officer  
Ms Kelly Dwyer  
p. (08) 6436 8542  
e. Kelly.Dwyer@csrp.com.au  

 

Norseman Gold Corporation and Kambalda Nickel Operations, 
as a project and gold plant metallurgist.  Warren joined CSIRO 
Minerals in 1986 and has worked on a variety of 
hydrometallurgical research projects including acid pressure 
leaching of mixed sulfide products, treatment of refractory gold 
ores, fundamental studies on the Becher aeration process, 
and development of the SREP process for removing 
radioactive impurities from mineral sands products.  In 1997 
Warren joined the Flotation Group at CSIRO Minerals and has 
worked in this capacity on a number of sponsored projects for 
the Australian and overseas flotation industry in both the 
sulfide and non-sulfide area. Just recently Warren joined the 
High Temperature Processing Program at the Division to use 
his mineral processing skills to develop processes to recover 
valuables from metallurgical waste streams.  

Prof Rene van Berkel, Curtin University of Technology 

Rene gained his PhD in Environmental Science from the 
University of Amsterdam, The Netherlands in December 1996 
and was recruited as Australia’s first full Professorial Chair in 
Cleaner Production by Curtin University of Technology in 
1999. He established the Centre of Excellence in Cleaner 
Production which provides postgraduate teaching, applied 
research, technology dissemination and professional 
development in Eco-Efficiency, Cleaner Production, Industrial 
Ecology, Life Cycle Assessment and Sustainability-led 
Innovation. Rene is also the founding convenor of the WA 
Sustainable Industry Group, a multi stakeholder platform for 
advancing the business case and agenda for sustainable 
development, and works with the World Business Council for 
Sustainable Development as an Eco-Efficiency Champion He 
has been involved in Cleaner Production/Eco-Efficiency 
reviews of more than 100 operating sites in a broad range of 
industry sectors throughout the world. Rene’s current key 
projects include Research Leadership for Program 3 and 
contributing researcher in Programs 1 and 2 for CSRP. The 
Chair of Cleaner Production is co-funded by CSBP Ltd and 
Curtin University of Technology.  

 

Capturing Regional Synergies 
It is increasingly acknowledged that geographic proximity of 
industries, in particular process industries, can create 
business opportunities for the exchange of materials and 
other resources which had become a by-product or waste for 
one operation, but can be utilised as an alternative input by 
another operation. Research Program 3 in CSRP is 
concerned with enhancing the contribution of regional and 
supply chain synergies to sustainable resource processing. 
The current research portfolio comprises of three research 
projects, and are based on an overarching project to develop 
methodologies and told for regional synergies with the results 
being integrated into the other two projects looking at regional 
synergies in Kwinana, Western Australia and Gladstone, 
Queensland.  All three projects have released their first 
significant research reports based on the first 15 months of 
the projects, and they can be accessed at the CSRP web site 
(http://www.csrp.com.au/pubs/index.html).   

The “Enabling Tools and Technologies for Capturing Regional 
Synergies” project is the umbrella research project that caters 
for capturing and advancing best practices, development and 
testing of synergy opportunity methods and assessment of 
technology needs and opportunities. A report was produced 
to assess the status of development and application of 
regional resource synergies in minerals processing intensive 
areas. It is based on a summary and review of concepts and 
terminology, comparative analysis of 18 leading examples, 
and a review of company internal eco-efficiency tools and 
assessment of technology needs. Overall it was concluded 
that Kwinana and Gladstone compare favourably with the 
well-regarded international examples of regional synergy 
development. The research is now focussing on a 
methodology development and technology needs 
assessment. Meanwhile opportunities for initiating other 
regional projects are being explored, for example in 
Rustenburg (South Africa). 

“Capturing Regional Synergies in the Kwinana Industrial 
Area” supports the further development and implementation 
of profitable exchanges of by-products, water, energy and 
services between operations in Kwinana. A database has 
been constructed of the material and other resource in and 
outputs of 31 major companies operating in the area, and so 
far 49 existing synergy projects have been described. Several 
opportunity identification workshops have been held on for 
example water and inorganic by-products, and collectively 
some 90 potential synergies have been identified so far. 
Currently the research focuses on some six priority 
opportunities in regard to water, energy and selected by-
product streams. 
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From the Acting CEO 
The second year of CSRP has come to a 
close and we have started the third year 
with a number of exciting challenges.  
Firstly, Stevan Green has taken an 
extended leave of absence and I have 
taken over the reins of CSRP as the 
Acting CEO in his absence.  I was 
originally a geologist, graduating with 
Honours from the University of Western 
Australia and later completing an  

 



 
 
 
 
 

  

What’s been happing at CSRP?  
Continuing our international links 

In June this year, Jim Avraamides was invited to participate in 
two symposia in Korea addressing sustainability issues in the 
areas of electronic scrap recycling and in the general area of 
industrial waste recycling.  This activity followed on from the 
successful one day Workshop on Electronic scrap recycling 
held at the ARRC in December, 2004.  This workshop was a 
collaborative initiative involving CSRP, the Parker Centre and 
the Korean Institute of Geosciences and Mineral Resources.  
He presented 2 talks, one on “Metals Recycling in Australia” 
and another on “Current Status of Recycling of Waste 
Electronic Scrap in Australia”.  Both symposia were well 
attended and included international speakers from Germany 
and Japan as well as senior representatives from the Korean 
government, electronics manufacturers and university 
researchers.  Topics covered legislation for waste recycling, 
IT industry recycling initiatives, re-use of construction 
materials, bauxite red mud reprocessing, battery recycling 
technology and high temperature incineration. Dr Avraamides 
was also able to visit Professor Woo-Zin Choi, the Director of 
the Waste Recycling Institute within the Department of 
Environmental Engineering at the University of Suwon.  
Professor Choi recently visited Australia and met with 
researchers from the CSRP and Parker Centre.  He has 
expertise in waste plastics separation/recycling and in 
separating silica from bauxite red mud.  The visit was highly 
successful in continuing the discussions started at the 
workshop in December. Teacher Professional Development 

Staff from Murdoch University Extractive Metallurgy and 
CSRP ran a one-day school teacher professional 
development course entitled “Advanced Extractive 
Metallurgy”. The teachers started the day with a brief 
overview of copper extraction methods and then proceeded 
to “mine” a secondary copper-containing ore by chipping off 
approximately one kilogram of rock. Under the guidance of 
the “technical consultants” (Murdoch University staff), 
teachers crushed and ground the rock, screened and sorted 
the sample in the mineral processing laboratory. After lunch, 
the workshop continued in the hydrometallurgy lab where 
participants leached the ore and collected the loaded 
solution. Atomic adsorption techniques were used to assay a 
small portion of the sample.  Finally, the teachers used 
electrowinning to complete the workshop.  The day 
concluded with a wine and cheese social. 

What education means at CSRP 
One inevitable truth can be pointed to after the first two years of 
CSRP existence: sustainability in the mineral resource sector can 
mean almost as many different things as there are people in the 
industry. But there is one issue about which there is no 
controversy and that is simply that without a sustainable supply of 
employees and researchers, this thriving industry will surely wither 
and die. Even more, as the industry continues to reach higher and 
higher levels of technological sophistication, the skill level of this 
human resource needs to be of even greater quality. In the truest 
sense, sustainability is as much about a steady supply of qualified, 
energetic young people dedicated to the goal of creating new 
methods to produce minerals and metals in a way that benefits the 
community, the environment and industry than it is about any 
particular process or widget produced by the CRC. It is this 

 
Ken Seymour with teachers at an Atomic Adsorption 
Spectrometer during a Teacher Professional Development 
workshop 
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The advanced professional development was offered to 
teachers who had completed at least one previous activity 
with the Teacher Program and was thoroughly enjoyed by all. 
 

Hydrometallurgy Solutions to offer a series of expanded 
educational events organised for secondary science 
teachers in Western Australia during 2004-2005 with the 
aim being to enhance teacher attitudes towards the mineral 
processing industry. Work is currently underway to extend 
the teacher work to Queensland in 2005-2006.  A more 
detailed look at programs offered in our community 
outreach program can be found at 
http://www.csrp.com.au/education/index.html.  

The “Understanding personal motivation in resource sector 
career selection (5B2)” project is designed to enhance our 
understanding of why people choose the career paths they 
do. Because its unique status as a CRC, CSRP is able to 
coordinate the research capability of its academic partners, 
the industry experience and demands of its industrial 
partners and the coordination efforts of the Education 
Program to design and carry out this novel project. The 
project hypothesises that recruiting efforts designed to 
successfully attract young people into the feeder disciplines 
for this industry can be greatly enhanced by identifying 
factors that contribute to career choices. In order to acquire 
a better understanding of the motivating forces that induce 
students to choose careers in the resource sector, a new 
investigative tool, the Science Career Inventory (SCI), has 
been developed. The questionnaire is aimed at finding why 
mineral resource/energy sector professionals may have 
chosen a career in the industry in the hope that this will 
offer some insight into recruiting more young people as 
students and  employees.  The questionnaire can be on-
line at http://www.csrp.com.au/education/sciproform.html  

 
Nick Welham with teachers on an Introductory Extractive 
Metallurgy Course as part of the Teacher Professional 
Development program 

Our Students 
Student Degree Institution Title of Thesis  

Geoff Brent PhD USyd Life Cycle Analysis of Explosives in the Mining industry 

Nigel Chen-Tan PhD CUT Geopolymer concrete from regional waste streams 

Mike Daniel PhD UQ HPGR Model Verification and Scale-Up 

Marko Hilden PhD UQ Modelling and Scale-Up of Industrial Screens 

Rodney Hocking PhD UQ Applying the Acoustic Emissions Measurement to Rock Breakage in SAG Mills 

Murray Johnston PhD UWA Minor element behaviors in metallurgical processes 

Clint Maitland PhD Curtin Structural Characterisation of Geopolymers Processed from Regional Waste 
Streams 

Jacqueline Medvecka  PhD UQ How to adopt sustainability as a core dimension of decision making in projects for 
the mining and metallurgical industries 

Fiesal Musa PhD UQ Assessing the Eco-Efficiency of Comminution Operations 

Pokrajcic, Zeljka PhD UQ Developing eco-efficient flowsheets 

Chris Beardmore MSc UQ Water Management Improvement Analysis of Gold Processing Plants 

Senthil Velavan Dorai MSc Chalmers Newmont Energy System Analysis Project 

Jaco du Toit MSc CSIRO Thermodynamic Behaviour of Chlorine as a Minor Element in metallurgical Melts 

Shah Khalid MSc CUT Sustainable use of residual bauxite tailings sand in concrete 

Ahmad Bilal Nasir MSc CUT Environmental and economic impacts of industrial wastes (fly ash) and its 
utilisation as soil erosion control and soil conditioner 

Jade Savage Hons-BEng Curtin Ultrafine grinding -- Media wear in stirred mills 

Ryan Whyte Honours UQ Measuring and analysing incremental damage in rock breakage by impact 
 

vision of sustainable minerals processing and metals 
production that drives the Education and Training Program. 
We look at a whole gamut of methods to develop the student 
base, from promoting great science to school teachers 
through to analysing the motivational factors influencing 
people to take up a career in minerals processing. 

The students we inspire today will be the industry leaders of 
tomorrow, armed with the academic, research and problem-
solving skills needed to satisfy the global material needs of 
society with significantly reduced ecological impacts 

CSRP Students 
Our student base is increasing rapidly and we now have 19 
active students – 10 PhD, 5 MSc and 2 Honours.  These 
students work in a variety of different areas and have proven 
to be exceptional contributors to the success of CSRP 
project.  The table below is a current list of our students.  

Research Projects 
There has been much work done in developing the 
community outreach programs within CSRP and they have 
now been formally recognised as two projects within the 
Education and Training Program.   

The “Developing Sustainable Attitudes – Teacher 
Professional Development (5B1)” project was developed as 
there is ample evidence that the mining and mineral 
resource sector in Australia has experienced a decline in the 
number of young people interested in choosing careers 
within the industry.  Indications from earlier work by the 
project team carried out at the Parker Centre resulted in 
anecdotal evidence that a strong, on-going professional 
development program for secondary science teachers may 
result in 1) an increase in students becoming aware of the 
mineral resource industry 2) an overall positive shift of 
community attitudes towards the industry and 3) a greater 
likelihood of general community consensus on the social 
licence needed for industry to operate.  CSRP has partnered 
with Murdoch University Extractive Metallurgy and Parker 
Cooperative Research Centre for Integrated  

 

The synergies project, “Developing Local Synergies in the 
Gladstone Industrial Region”, aims to enhance local synergies 
between industrial operations and associated activities in the 
Gladstone region, and to assist these operations achieving greater 
synergies in energy, water and materials consumption, and 
reductions in waste and emission generation. The process inputs 
and outputs of the six major operations have been reviewed, and 
five existing synergy projects described. A synergy opportunity 
identification workshop was held and the results consolidated in 
short and long term opportunities. Short term opportunities with 
regard to use of by-products as alternative fuels and materials for 
cement making and water use reduction and reuse are now the 
focus of the next phase of research in Gladstone.   

This program seeks to enhance the overall eco-efficiency of 
resource processing regions and complex material supply chains.  
It has identified opportunities to develop synergies to exchange by-
products, water, and energy, or reduce waste materials and 
process emissions.  Sustainability is driving the search for 
opportunities to capture regional synergies in key processing 
areas, and identify opportunities to lift those synergies to the next 
level.  Program 3 is the vehicle in which CSRP is making this 
happen. 


