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CRC CARE is a partnership of organisations dedicated to 
developing new ways of dealing with and preventing contamination 
of soil, water and air including solid and liquid waste management.

Our aim is to focus australia’s foremost expertise and resources on this 
issue and to develop close links with research partners at the cutting edge 
in this field around the world.

Our goals
■  SolutionS foR induStRy

To develop cost-effective and commercially sustainable solutions and technologies 

within regulatory and policy frameworks for the identification and remediation of 

contamination problems of key importance to australia and the asia-Pacific region

■  HigH quAlity RESEARCH 

To deliver research quality that positions CRC CaRe as a national centre of 

excellence with international standing and reputation, ensuring our outcomes 

are recognised and utilised globally

■  dEvElop tHE buSinESS

To lead the development of a new export industry in environmental 

risk assessment and remediation through the delivery of solutions 

and technologies, and support their implementation with training 

programs that develop and improve the environmental 

management skills of the industry’s labour force

■  dElivER publiC bEnEfitS

To ensure the effective adoption of our solutions and 

technologies, leading to health, environmental and economic 

benefits to the australian public through reduced exposure 

to toxic contaminants and improved amenity of our cities 

as a result of cost-effective remediation/management of 

urban land

■  CApACity building

Through university and short-term training, 

educate a generation of researchers and 

practitioners highly skilled at solving and 

preventing the problems of contamination, 

solid and liquid waste management and create 

employment opportunities in the industry for 

these specialists.
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Chairman’s report

CRC CARE’s sixth year has 
been one of sustained scientific, 
technical and commercial 
progress, culminating in the 
decision of the Commonwealth 
to renew the CRC for a further 
nine years.

The Board considers this to 
be an outstanding testament 
to the hard work by our 
scientists, industry partners and 
management up until now, as 
well as an important recognition 

of the importance which Australian governments and industry 
now clearly attach to the issue of contamination and its effective 
clean-up or prevention.

The strength of this CRC, and its successor, lies in the very 
strong bonds which it has established between leading research 
institutions, industrial corporations, government departments 
and regulators and the clear sharing of ideas and priorities 
among them. It is this, above all which has laid the platform for 
the next challenge – to help develop harmonised standards and 
approaches to remediation across all jurisdictions of Australia on 
a firm evidence base and according to sound risk management 
principles. In so doing, I am confident that CRC CARE will help 
establish Australia in a world-leading position on the assessment 
and remediation of contaminated sites, which will in turn open 
fresh export opportunities for Australian technology, goods and 
services.

CRC CARE has been a visionary organisation also in the 
degree to which it has built research ties around the world, 
and especially in the Asian region, where some of the world’s 
greatest contamination challenges are now in focus. The 

development of three highly promising research programs with 
China, in livestock waste management, energy generation and 
mineral processing, is an exemplar for how Australian industrial 
research and development can contribute internationally. 
The Board considers it is laying the ground for many similar, 
successful research-based initiatives in future, that will enhance 
international co-operation as well as creating fresh opportunities. 

Another testament to the Centre’s effectiveness is the strong 
support from government and industry for the National 
Contaminated Sites Demonstration Program, where commercial 
approaches to remediation are being proved up on real-world 
problems, laying the ground for effective technology transfer to 
industry. This is complemented by the CRC’s broader outreach 
to industry through the Australian Remediation Industry Cluster 
which it established.

It is with both pride and some regret that I will step down as 
Chairman of the CRC CARE Board at the conclusion of the 
Centre’s first phase. I am pleased to announce my successor 
in CRC CARE II is the former Chairman of Shell Australia, Mr 
Russell Caplan. In passing the baton, I wish to pay tribute to 
Managing Director Professor Ravi Naidu and to his dynamic and 
dedicated team for their exceptional effort and commitment to 
make ours a cleaner, safer and healthier world – and to wish 
them the very best for their new venture.

 

Paul Perkins
Chairman, CRC CARE I

2 Executive summary

1. Executive summary
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Executive summary

managing DireCtor’s report

After six years of 
intensive research 
and delivery of 
results, I am proud 
to report that CRC 
CARE has been 
extended by the 
Commonwealth 
Government for a 
further nine years. 
This is important 
recognition not only 
of the value of the 
work carried out by 

the CRC in its first term – but also an awareness 
of the growing significance of contamination to our 
environment, to human health and to the planet 
generally. 

The CRC CARE extension bid was one of only four 
chosen from among 30 contenders, and received 
the largest resourcing from the Commonwealth 
of $29 million. It was the only bid chosen in the 
environmental area, which reflects creditably on the 
strong alliance and synergies we have established 
between industry, regulators and scientists, both 
local and international. The main focus of the 
new CRC is on developing a national framework 
and harmonising regulations for environmental 
assessment and remediation. I wish to pay 
particular tribute to the inspirational leadership 
of Paul Barrett (Australian Institute of Petroleum) 
as head of our bid team and the guidance of our 
Chairman, Paul Perkins, throughout the rebid 
process. 

Naturally, much effort during the year was devoted 
to the bid itself and then to establishing the basis 
for a smooth transition from the tactical remediation 
focus of CRC CARE I to the strategic national 
framework and policy focus of CRC CARE II, which 
opened for business on 1 July 2011.

1. aChievements

CRC CARE’s research progressed during the 
2010-11 financial year as milestones and projects 
moved closer to or reached completion dates. 
Among our scientific and technical achievements 
for the year were:

■ a novel multiple-chemical measuring probe: a 
new patent for a chemical sensor for detecting 
multiple contaminants 

■ cells that light up in response to chemical 
insults: the establishment of several 
recombinant cell lines in both traditional 2D 
and new 3D formats to monitor the biological 
effects of contamination

■ new methods for nanoscale measurement of 
several chemicals using the Agilent microfluidic 
analytical instrument

■ proof of concept for a ‘dip-stick’ gauge 
measuring oxidative stress in body cells caused 
by contaminants

■ models to help in evacuating public buildings 
subject to airborne toxic threats

■ a new system based on a core-shell structure 
of iron and carbon for organics treatment 
in water, showing high activity for phenol 
degradation

■ a mechanistic theory to explain how metal ions 
are toxic to plants

■ a world-first report linking metal distribution and 
speciation in plants to toxicity

■ a new understanding of metal speciation in 
biosolids, making these wasted nutrients 
potentially recyclable

■ implementation of a full-scale permeable 
reactive barrier (PRB) technology at one of our 
Defence sites

■ immobilisation of AFFF compounds 
successfully demonstrated at a second 
Defence site 

■ a national technical guidance document 
(currently under review) on PRBs under the 
direction of a steering committee of regulatory, 
industry and consultant representatives – the 
first of its kind in Australia

■ studies on the use of PRBs at one BHP Billiton 
Iron Ore (BHPBIO) site, and the treatment of 
soil with mixed contaminants at another

■ characterisation of on-site contaminants and 
the development of risk-based management 
options at South Australia’s disused Port 
Stanvac oil refinery

■ delivery of new health screening levels (HSLs) 
on petroleum hydrocarbons to the National 
Environment Protection Council (NEPC) for 
inclusion into the revised National Environment 
Protection (Assessment of Site Contamination) 
Measure (NEPM). 

 
With the Australian industry and government 
currently spending $500-750 million a year simply 
assessing hydrocarbon contaminated land, this 
final point – the delivery and adoption of HSLs – 
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will lead to significant savings Australia-wide. This will be 
a significant component in meeting our goal to contribute 
$1 billion in national benefits from our second term of CRC 
CARE.

A number of noteworthy professional achievements in 2010-11 
were also made by CRC CARE and its researchers.

Importantly, all of the issues related to governance and 
management of the CRC raised in our Third Year Review have 
now been addressed, placing us in a good starting position for 
CRC CARE’s second term.

The majority of CRC CARE’s partner universities received a 
ranking of either 4 or 5 in the latest Excellence in Research 
Australia (ERA) rankings for certain research fields, indicating the 
high research quality of our partner institutions. These particular 
fields included geochemistry, environmental science and 
management, agriculture and vet sciences, chemical sciences 
and soil sciences.

Program 3 Leader, Professor Enzo Lombi (University of South 
Australia) received the signal honour and recognition of his 
research leadership in the award of an Australian Research 
Council (ARC) Fellowship. He was also elected President of the 
International Society for Trace Element Biogeochemistry (ISTEB).

Program 1 Leader, Professor Jack Ng (University of 
Queensland), sat in the NHMRC Working Committee overseeing 
the revision of health investigation levels for the revised NEPM. 
Professor Ng was also re-appointed by WHO as a member of 
the WHO/FAO JECFA panel of experts for the next five years.

Professor Nanthi Bolan (University of South Australia) was 
elected Fellow of Soil Science Society of America – a prestigious 
body that elects no more than 0.3% of members as Fellows at 
any one time.

Dr Peter Kopittke and Professor Neal Menzies (University of 
Queensland) received ‘Highly cited author’ awards from Elsevier.

2. risks anD impeDiments

Progress in all areas of CRC CARE activities against milestones 
and deliverables has been smooth in the past year, and we do 
not forsee any major risks or impediments to the delivery of 
results and research outcomes on time.

Problems reported in previous years with slow starts, changes 
in partnership etc. have been resolved and the operation of the 
CRC has been stable. Last year I raised the generic issue which 
all CRCs face with regard to turnover among senior staff and 
leadership. The natural uncertainty surrounding renewal has had 
its inevitable effect in several members of the management team 
deciding to move to more secure jobs, and this too is an issue 
worthy of focus by all CRCs collectively. How can we create the 
incentives for the retention of valuable staff and avoid dislocation 
when a Centre sunset is a possibility? Or, more simply, how can 
we avoid having to start a CRC twice?

3. enD-user environment

There has been an encouraging growth in Australia’s awareness 
of the detrimental impact of contamination on human health 
and the environment – across industry, government and the 
Australian public. Areas of particular national focus include 
asbestos, hexavalent chromium, arsenic and pesticide 
contamination. In all of these, CRC CARE has contributed to 
national guidance documents and provided remediation advice 
to industry and regulators. Particular examples include our 
advice on site assessment methods and on monitored natural 
attenuation of hydrocarbon contaminants.

This enhanced national awareness provides a firm platform for 
the continued growth of the Australian ‘clean up’ industry – one 
of our key end user groups – and its expansion into world export 
markets, where contamination is also of increasing concern. 
It also helps to equip leading Australian mining, energy and 
manufacturing companies with standards and technologies 
to meet the increasingly high environmental standards now 
demanded by their customers.

CRC CARE’s National Contaminated Sites Demonstration 
Program (NCSDP) continues to directly link end users with 
researchers to take laboratory-based research to the field for 
testing and validation. The program addresses practical clean-
up issues and allows the fast-tracking of science to testing and 
validation on real, current issues. Internationally, CRC CARE’s 
activities in China with international partner HLM Asia Group 
Ltd have grown from strength to strength, with projects now 
progressing to the stage where trials will be taken out into the 
field for testing and validation during CRC CARE’s second term. 
These projects have a strong human element to them, with their 
success providing a cleaner environment and greener, cheaper 
power to less privileged communities in China.

An important end user for CRC CARE has been the Department 
of Defence, whom I wish to acknowledge for their strong 
support over the past six years in helping pioneer new 
approaches to contamination assessment and remediation 
which will have multiple benefits to other sectors and arms of 
government.

We have also received tremendous encouragement from 
many of Australia’s regulators – state Environment Protection 
Authorities (EPAs) and the National Environment Protection 
Council (NEPC) in particular – as the country looks for 
more consistent and accepted guidance on dealing with 
environmental contamination and subsequent remediation 
strategies. A major collaborative project for CRC CARE was the 
development of health screening levels for the assessment of 
petroleum hydrocarbon contamination in soil and groundwater. 
This project could not have been achieved without the support 
of the state EPAs and the NEPC, as well as the Australian 
Institute of Petroleum (AIP) and other key end users. 

I wish to make note here of the support of Dr Bruce Kennedy 
who has been an advocate of CRC CARE since our beginnings, 
both through his previous role as Executive Director of the NEPC 
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Executive summary

Service Corporation and now as CRC CARE’s 
Executive Policy Advisor. I am pleased to have Dr 
Kennedy join our company, and his expertise will 
be highly valuable as we work towards developing 
greater guidance materials for the remediation of 
contaminated sites in our second term.

Our strategic response to the evolving awareness, 
here and worldwide, of contamination and the 
urgent need to take action against it, is exemplified 
in the evolution of CRC CARE I to CRC CARE 
II. Our first term had a primary focus on 
managing land contamination and developing the 
technologies to improve it. The new second term 
continues this on-the-ground work, but has a much 
stronger focus on helping Australia to establish a 
uniform national framework for assessing, cleaning-
up and monitoring contamination.

4. outComes

At the beginning of CRC CARE’s first term it was 
predicted that outputs from the CRC’s research 
activities would help Australia’s remediation 
industries generate annual cost savings and 
subsequent additional net revenue of an estimated 
$540 million to $1,800 million from the sale of 
remediated land by 2015. We also set the target 
of training close to 1000 industry professionals in 
various aspects of environmental management 
(which was subsequently surpassed).

Significant progress has been made towards 
achieving such a substantial industry cost saving. 
This was recognised in an economic analysis 
conducted by RMD STEM for the CRC’s Third Year 
Review who, after reviewing the 12 completed 
projects at the time, found that the work assessed 
would have a ‘future opportunity NPV’ of $33.25 
million. The report concluded that ‘the total impact 
of the CRC is likely to be significantly above the 
values identified’, acknowledging the 56 ongoing 
CRC CARE projects underway at the time.

An example of the considered value of one CRC 
project alone appears in the Impact Statement 
for the Variation to the National Environment 
Protection (Assessment of Site Contamination) 
Measure (2010). Estimating the national cost of 
assessing sites contaminated by total petroleum 
hydrocarbons at around $0.5-$0.7 billion annually 
the document stated the adoption of the HSLs 
‘is expected to deliver significant cost benefits to 
assessment and development of affected sites.’ 
An assumption of a 5% improvement in savings on 
the cost of assessing these sites would thus equate 
to a $30 million saving in the first year of their 

use for assessment alone – placing us well within 
reach of our initial estimate. Further, it has been 
estimated that the use of the CRC CARE produced 
MatCARETM – a patented substance which can be 
used to remediate AFFF-contaminated wastewater 
– could reduce the cost of managing such 
contaminated sites from $300,000 to $30,000.

CRC CARE’s contribution to social, environmental 
and public health impacts focuses on the provision 
of essential new information and advice to industry 
and regulatory bodies to facilitate the effective and 
practical application of regulations. The CRC’s 
significant contribution to the NEPM, in the form of 
pragmatic technical guidance on the assessment 
and management of contamination, and the 
training of more than 2500 industry professionals 
on the practical application of these regulations, 
has delivered considerable value from a non-
monetary perspective to not only industry but in 
turn the wider public.

Further, the CRC’s work on the bioavailability 
of contaminants, air quality emissions and 
development of guidance for minimising human 
exposure to contaminants in soil, water and air, 
will play a significant role in achieving CRC CARE’s 
target, leading to improvements in overall health of 
the population.

5. ConClusion

At the completion of six years of research on behalf 
of our partners in industry and government and 
our stakeholders in the wider Australian community 
I am pleased to report continuing successful 
progress and valuable outcomes in all areas – 
scientific, commercial, educational and outreach, 
on time and on budget. 

In particular I wish to acknowledge a debt of 
gratitude and appreciation to our Chairman, Paul 
Perkins, who has guided the Board and CRC 
CARE since its inception. 

I also wish to express my very warmest thanks to 
every member of CRC CARE I’s dedicated, keen 
and exceptionally skilled team, who are driven by 
the conviction that together we can make Australia 
and the world a cleaner and healthier place.

Professor Ravi Naidu
Managing Director, CRC CARE
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2. Governance and management

CRC CARE is a national research and development organisation 
providing new knowledge and technology in assessing, 
preventing and remediating contamination of soil, water and air. 
With over 160,000 contaminated land sites estimated to exist in 
Australia alone, the challenges being tackled by CRC CARE are 
widespread and large-scale in nature.

Established under the Australian Government’s Cooperative 
Research Centres (CRC) Program in 2005, the CRC 
represents Australia’s foremost expertise in the development, 
commercialisation and extension of advanced technologies 
and methods for:

■ assessing contamination risks in land, groundwater and air
■ managing and remediating contamination 
■ developing safe options for land use and the reuse of 

wastes on land 
■ developing solutions that are acceptable to regulatory 

agencies and the public, and 
■ capacity building. 

World-class researchers at CRC CARE work with industry on 
global contamination issues, engaging with major end-users 
such as the mining and petroleum industries, environmental 
regulators, government organisations, SMEs and consultants to 
provide tangible guidance and solutions to large-scale issues. 
Collaboration with leading environmental research groups 
around the world keeps the CRC actively engaged in the latest 
international scientific developments regarding environmental 
contamination and remediation.

This annual report details the activities of CRC CARE between 
1 July 2010 – 30 June 2011. 

2.1. Governance – Board, 
committees and Key staff

CRC CARE Pty Ltd is an incorporated venture established 
on 13 September 2005 to carry out the activities of the 
Cooperative Research Centre for Contamination Assessment 
and Remediation of the Environment (CRC CARE). A limited 
liability entity with 13 shareholders, voting and dividend rights 
are determined by the value of contributions by company 
shareholders (Core Participants) in the relevant financial 
year. Voting rights and the payment of returns from any 
commercialisation of intellectual property for Supporting 
Participants of CRC CARE are provided for through the 
ownership of shares in projects.

CRC CARE Pty Ltd is governed by a shareholder-elected skills-
based Board. The maximum number of Directors is ten with the 
majority of members required to be independent of the research 
providers, and with a further and more specific requirement for 
the Chairperson to be independent of Participants (Core and 
Supporting) and the management of CRC CARE and CRC 
CARE Pty Ltd.

The Chairperson is elected at each annual general meeting with 
the balance of Directors serving a term of two years. During 
2010-11 the Board met eight times. One change was made to 
the Board during this period, with the decision by Chairman 
Paul Perkins to retire from his post at the end of CRC CARE’s 
first term, after an impressive six years of leadership as CRC 
CARE chair. Following an Extraordinary General Meeting held 
on 24 June 2011, Mr Russell Caplan was appointed the new 
chairman of CRC CARE.

The current board of directors was instrumental in the success 
of the company’s funding extension bid, which was granted in 
December 2010. The provision of $29m over nine years through 
the Federal Government’s CRC Program meant that in addition 
to regular board duties, the last six months of the financial year 
saw the Board busy with the preparation of the Commonwealth 
Agreement, Participants Agreement and Termination Agreement 
to ensure the execution of the second term of CRC CARE on 1 
July 2011.

The CRC CARE Board
Details of the members of the CRC CARE Board during 
2010-11 are featured in the table on page 7.
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Governance & management

Name Role Key skills Independent/ 
Organisation

Mr Paul Perkins AM* Independent Chair of 
Board, Commercialisation 
Committee, Audit and Risk 
Management Committee 
(Chair), Remuneration 
Committee (Chair)

Management, finance 
and commercialisation

Independent

Mr Russell Caplan** Independent Chair of the 
Board

Industry, commercial 
and management 
experience, corporate 
governance experience

Independent

Prof. Ravi Naidu CEO and Managing 
Director, Research and 
Technology Committee, 
Commercialisation 
Committee, Audit and Risk 
Management Committee, 
Remuneration Committee, 
Policy Committee

Research, 
management and  
end-user linkages

CRC CARE

Emeritus Prof. 
Max Brennan AO

Board Director, Research 
and Technology Committee 
(Chair), Remuneration 
Committee

Research and policy Independent

Emeritus Prof. Ian Davey Board Director, Audit 
and Risk Management 
Committee

Academic and 
research

Independent

Mr Mark Hender Board Director, 
Commercialisation 
Committee (Chair)

Commercialisation, 
management

Independent

Dr Rod Lukatelich Board Director, Research 
and Technology Committee, 
Audit and Risk Management 
Committee, Remuneration 
Committee, Policy 
Committee

Petroleum industry 
experience, academic 
and research, 
environmental 
management

BP Refinery 
Kwinana Pty Ltd

Dr Peter Nadebaum Board Director Service industry, 
research, sustainability, 
environmental auditing, 
ALGA

GHD Pty Ltd

Ms Susie Smith Board Director Petroleum industry, 
environmental 
sustainability, carbon 
policy, regulatory

Independent

Dr Paul Vogel Board Director, Policy 
Committee (Chair)

Regulatory experience Independent

Mr Charles Wong Board Director, Audit 
and Risk Management 
Committee

Venture capital/finance HLM Asia Group 
Ltd

Company secretary

Cathy Cooper Company Secretary, Audit 
and Risk Management 
Committee

Legal Independent

* Retired 24 June 2011    
** Appointed 24 June 2011
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The role of the board is to:

■ govern and manage the activities of the Centre
■ set overall policy for the Company
■ set the strategic direction of the Company and ensure that the activity of the Centre is consistent with its mission
■ monitor the performance of the Managing Director
■ oversee technology transfers and commercialisation activities
■ review and approve an annual budget
■ approve major plans and research investments.

Details of the board meetings held in 2010-11 are in the following table.

Aug 
2010

Sept
2010

Nov 
2010

Dec 
2010

Jan 
2011

Feb 
2011

May 
2011

Jun 
2011

Mr Paul Perkins AM P P P P P P P P

Prof. Ravi Naidu P P P P P P P P

Emeritus Prof. Max 
Brennan AO P P P P P P P P

Emeritus Prof. Ian Davey P P P P P P x x

Mr Mark Hender P P P P P P P P

Dr Rod Lukatelich P P P P P P x P

Dr Peter Nadebaum P P P P P P P P

Ms Susie Smith P x P P x P P P

Dr Paul Vogel P x P x P P P P

Mr Charles Wong P P P x P P P P
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BoarD profiles

Chairman

Mr Paul J. Perkins AM, BBus, DipLGA, AMP 
(Harv.), FCPA, FAICD, Comp IEAust
Mr Perkins has served as Chairman of CRC CARE 
Pty Ltd since its formation. He has held board 
positions in more than a dozen companies and 
numerous government and industry committees 
and taskforces. He was previously a member of 
the Australian Government’s Business Roundtable 
on Sustainable Development and Chairman of 
the National Environmental Education Council. 
Mr Perkins has served on National Task Forces 
on Environmental Competitiveness, Export, 
and Critical Infrastructure, was Chairman of the 
Australian Science Festival and is an adviser to 
governments on water, sustainability strategies and 
resource policy. He is a former chair of Environment 
Business Australia and the Australian Environmental 
Export Corporation Ltd. 

managing Director

Professor Ravi Naidu BSc, MSc, PhD, FSSSA, 
FASA, FNZSSS
Professor Naidu has been a research leader in 
environmental contaminants, bioavailability and 
remediation for over 30 years. He is co-author 
of over 500 technical publications and co-editor 
of 10 books in the field of environmental science 
including field remediation of contaminated sites.  
He was the inaugural Director of the Centre for 
Environmental Risk Assessment and Remediation 
(CERAR) where he conceived, developed and led 
the successful bid for CRC CARE in 2004. He also 
led the successful bid for CRC CARE’s nine-year 
extension in 2010. Professor Naidu received a Gold 
Medal in environmental science in 1998 from Tamil 
Nadu Agricultural University, was elected a Fellow 
of the Soil Science Society of America in 2000, 
Fellow of the Soil Science Society of New Zealand 
in 2004 and Fellow of the Agronomy Society of 
America in 2006. He is the Chair of the Standards 
Australia Technical Committee on Sampling and 
Analyses of Contaminated Soils, Chair of the 
International Committee on Bioavailability and 
Risk Assessment, immediate past chair of the 

International Union of Soil Sciences Commission 
for Soil Degradation Control, Remediation and 
Reclamation, Chair of the Australian Remediation 
Industry Cluster, immediate past President 
of the International Society on Trace Element 
Biogeochemistry and is a member of the Victorian 
EPA’s Contaminated Sites Audit panel.

Board members

Emeritus Professor Max Brennan, BSc (Hons), 
PhD, AO
Professor Brennan is an eminent scientist, 
graduating from the University of Sydney in 
1954 with a BSc (Hons) and a PhD in 1958. His 
research has focused predominantly on cosmic 
rays, nuclear physics and plasma physics. He was 
Deputy Vice-Chancellor at Flinders and Sydney 
universities, and also served on international and 
national committees, including the International 
Fusion Research Council (1987-95), Australian 
Atomic Commission (Chairman, 1983-87) and the 
Australian Research Council (Chairman, 1991-97). 
Professor Brennan was a consultant on higher 
education and research for the World Bank (1994-
2007) and the Inaugural Chief Scientist for South 
Australia (2005-07)

Emeritus Professor Ian Davey, BA (Hons), Dip. 
Ed., MA, PhD
Professor Davey served as Pro Vice Chancellor 
(Research & International) at the University of 
South Australia from 1994 to 2003 and Pro Vice 
Chancellor (Research & Innovation) from 2004 to 
2006. He was the inaugural Dean of Graduate 
Studies at the University of Adelaide from 1991 
to 1994 and Chair of its Research Committee 
from 1987 to 1990. Professor Davey’s academic 
background is in social and demographic history 
with a focus on the impact of industrialisation on 
childhood experience. He was President of the 
Australian & New Zealand History of Education 
Society in 1987, Chair of the Deputy & Pro Vice 
Chancellors Research Committee in 1997 and 
a member of the Commonwealth Government’s 
Research Quality Framework Development 
Advisory Group in 2006. Professor Davey was an 
inaugural member of the South Australian Premier’s 
Science & Research Council. 
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Mr Mark Hender, BCiv. Eng. (Hons), MPhil. (Management), 
FAICD
Mr Hender is a director and senior manager with over 15 years’ 
experience in technology businesses. His experience includes 
the strategic management of complex research, technology 
transfer, commercialisation and capital investment, largely 
gained during the five years that he was responsible for the 
operations of ITEK, the commercialisation company of the 
University of South Australia. Mr Hender is a Rhodes Scholar 
from Victoria and holds a Master of Philosophy (Management) 
from Oxford University and a Bachelor of Civil Engineering 
(Hons) from the University of New South Wales. He is a Fellow of 
the Australian Institute of Company Directors and has served as 
a director of a range of technology companies including ITEK, 
Spire Innovations, GroundProbe and GTA.

Dr Rod Lukatelich, BSc (Hons), PhD, MAIBiol.
Environment and Dangerous Goods Manager - BP Refinery 
Kwinana Pty Ltd
Dr Lukatelich’s career spans academia, environmental 
consulting and environmental management. As Environment 
and Dangerous Goods Manager he is responsible for monitoring 
and reporting emissions, providing wastewater treatment 
technical support, environmental impact assessment for new 
projects, solid waste management, groundwater production, 
soil and groundwater remediation, dangerous goods 
management and Major Hazardous Facility Safety Report. He 
has also supported BP’s global refining businesses as a Senior 
Environmental Technologist (1995-97) and as Water Technology 
Advisor (2004-06) in the areas of contaminated site assessment 
and remediation, and wastewater treatment. Dr Lukatelich is 
currently a member of the WA EPA, Chair of the Community 
Health Committee of Kwinana Industries Council, chair of the oil 
industry LNAPL Forum, and a member of the WA Department of 
Environment and Conservation Stakeholder Reference Group.

Dr Peter Nadebaum, Senior Principal – Environment, GHD 
Pty Ltd
Dr Nadebaum has been national technical manager of 
the environmental businesses of several major consulting 
companies and has more than 30 years experience in all 
facets of environmental management, including research and 
commercial application of new contaminated land, waste and 
water treatment technologies. He is currently an Environmental 
Auditor in South Australia (Contaminated Land) and Victoria 
(Contaminated Land and Industrial Facilities and Safe Drinking 
Water Act), a Third Party Reviewer in Queensland, and was 
previously an Environmental Auditor in NSW. He was an Adjunct 
Professor at the University of South Australia and Chair of the 
Advisory Board of the UniSA Centre for Environmental Risk 

Assessment and Remediation, and the inaugural President 
of the Australasian Land and Groundwater Association. He is 
a member of the SuRF Australia Steering Committee, and a 
Fellow of the Environment Institute of Australia. 

Ms Susie Smith, BSc
Manager Climate Change and Sustainability, Santos
Ms Smith has over fifteen years experience in resource and 
environmental management. As Santos’ Manager Climate 
Change and Sustainability, she oversees sustainability 
management and climate change policy, pricing and strategy. 
She published the company’s inaugural Sustainability Report 
in 2004 and developed Santos’ approach to integrating and 
assessing sustainability performance across all businesses. 
Ms Smith represents Santos on bodies including the Australian 
Petroleum Production and Exploration Association, the 
Australian Industry Greenhouse Network and the Australian 
Business and Climate Group. She is a regular speaker on 
sustainability, climate change, emissions trading and ecological 
footprint issues.

Dr Paul Vogel, PhD
Chairman, Environmental Protection Authority of Western 
Australia
Dr Vogel is Chairman of the WA EPA which is the primary 
source of independent advice to the WA Government on 
the environmental acceptability of development proposals. 
Previously he was the inaugural Chief Executive and Chairman of 
the South Australian EPA, with responsibilities for environmental 
regulation, development assessment and radiation protection. 
Dr Vogel has worked across the three tiers of government, 
business and the community and has extensive experience and 
knowledge in organisational and regulatory reform and strategic 
and collaborative approaches to sustainability, natural resources 
management, waste management, air and marine quality, site 
contamination and radiation protection.

Mr Charles Wong, BASc
Project Manager, HLM Asia Group Ltd, Hong Kong
Mr Wong is a professional engineer who has worked in the 
telecommunications industry in Canada for over 25 years until 
moving to HLM Asia Group Ltd Hong Kong in late 2005. HLM 
Asia Group is a financial consulting and investment firm with 
offices in Hong Kong and Beijing and significant involvement 
in both traditional and renewable energy businesses in the 
People’s Republic of China. Mr Wong’s main focus is on project 
management including corporate financing, mergers and 
acquisitions, investment fund raising and initial public offerings. 
He currently oversees CRC CARE’s research activities in China.
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BoarD Committees

The CRC CARE Board has established a number of specialised committees to oversee aspects of the 
company’s strategic planning and decision making. Chaired by directors from the CRC CARE Board, the 
following committees have been delegated certain powers as detailed below:

■ Audit and Risk Management Committee
■ Remuneration Committee
■ Policy Committee
■ Research and Technology Committee
■ Commercialisation Committee.

audit and risk management Committee 

The Audit and Risk Management Committee meets at least twice a year to oversee: 

■ financial reporting procedures, accounting policies and the audited accounts of the Company
■ compliance of the Company with its legal and statutory obligations, and
■ management of risk elements faced by the Company.

This Committee comprises five Company directors from both the public and private sector. The 
Committee was chaired by Mr Paul Perkins until his retirement on 24 June 2011. At the time of writing a 
new Committee Chair was being sought.

COMMITTEE NAME: Audit and Risk Management Committee

Name Role Key skills Independent/ 
Organisation

Paul Perkins* Committee Chair Management, finance 
and commercialisation

Independent

Dr Rod Lukatelich Board member Petroleum industry 
experience, academic 
and research, 
environmental 
management

BP Refinery Kwinana 
Pty Ltd

Emeritus Prof. 
Ian Davey

Board member Academic and research Independent

Charles Wong Board member Venture capital/finance HLM Asia Group Ltd

Cathy Cooper Company Secretary Legal Independent

Observers

Prof. Ravi Naidu Managing Director Research, 
management and 
end-user linkages

CRC CARE

Dr Mike Williams General Manager Commercialisation and 
management

CRC CARE

*Retired 24 June 2011
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remuneration Committee 

The Remuneration Committee comprises four Company directors (including the Chair and the Managing Director) and during 
2010-11 was chaired by Mr Paul Perkins. The Committee meets at least once a year to review the remuneration arrangements for 
the Managing Director and members of the Board of the Company. Two members are from the private sector.

COMMITTEE NAME: Remuneration Committee

Name Role Key skills Independent/ 
Organisation

Mr Paul Perkins* Committee Chair Management, finance 
and commercialisation

Independent

Emeritus Prof. 
Max Brennan

Board member Research and policy Independent

Prof. Ravi Naidu Managing Director Research, 
management and 
end-user linkages

CRC CARE

Dr Rod Lukatelich Board member Petroleum industry 
experience, academic 
and research, 
environmental 
management

BP Refinery Kwinana 
Pty Ltd

*Retired 24 June 2011

policy Committee 

The Policy Committee provides high level, strategic advice to the Board about significant environmental regulatory policy issues, 
directions, or matters that impinge on, or relate to, the research programs and their desired outcomes. There are four members, 
of which three are CRC CARE directors and two from environmental protection authorities. One is from the private sector. The 
Committee is chaired by CRC CARE director Dr Paul Vogel and meets at least twice a year.

COMMITTEE NAME: Policy Committee

Name Role Key skills Independent/ 
Organisation

Dr Paul Vogel Committee Chair Regulatory experience Independent

Prof. Ravi Naidu Managing Director Research, 
management and 
end-user linkages

CRC CARE

Mr Stuart McConnell Director, EPA Victoria Regulator EPA Victoria

Dr Rod Lukatelich Board member Petroleum industry 
experience, academic 
and research, 
environmental 
management

BP Refinery Kwinana 
Pty Ltd
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research and technology Committee

The Research and Technology Committee reviews research proposals received by the Company and 
makes recommendations to the Board relating to research expenditure, the quality of research output 
and the mix of the Company’s research portfolio. It meets at least twice a year and has ten members. The 
Committee, chaired by Professor Max Brennan, includes four Company directors and six industry experts 
of national and international standing. Four members are from the private sector. During the financial 
year two changes were made to the committee, with Professor Suresh Rao (Purdue University, USA) 
replaced by Professor Ming H. Wong (Hong Kong Baptist University), and the inclusion of Mr Mark Hender 
(previously a committee observer) as a committee member. 

COMMITTEE NAME: Research and Technology Committee

Name Role Key skills Independent/ 
Organisation

Emeritus Prof. 
Max Brennan

Committee Chair Research and policy Independent

Dr Brent Clothier International expert Contaminants skills – 
lab to field

Plant and Food 
Research, New 
Zealand

Prof. Ravi Naidu Managing Director Research, 
management and end-
user linkages

CRC CARE

Alex Simopoulos President ACLCA Applied research and 
policy

URS Australia Pty Ltd

Prof.Gary Pierzynski International expert Metal contaminants 
skills – mine site 
rehabilitation

Kansas State University

Prof. Ming Wong International expert Risk and remediation Hong Kong Baptist 
University

Mr Stuart Rhodes Principal Advisor, 
Rio Tinto Technical 
Services

Minerals industry 
experience

Rio Tinto Technical 
Services

Dr Rod Lukatelich Board member Petroleum industry 
experience, academic 
and research, 
environmental 
management

BP Refinery Kwinana 
Pty Ltd

Andrew Pruszinski Principal Advisor – Site 
Contamination, EPA 
South Australia

Regulator EPA South Australia

Mr Mark Hender Board Director Commercialisation, 
management

Independent

Observer

Dr Mike Williams General Manager Commercialisation and 
management

CRC CARE
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Commercialisation Committee 

The Commercialisation Committee has seven members, of which three are CRC CARE directors with the balance comprising senior 
managers and Program Leaders. The Committee is required to meet at least twice a year and is chaired by CRC CARE director Mr 
Mark Hender who has extensive commercialisation experience. Two members are from the private sector.

COMMITTEE NAME: Commercialisation Committee

Name Role Key skills Independent/ 
Organisation

Mr Mark Hender Committee Chair Commercialisation, 
management

Independent

Dr Mike Williams General Manager Commercialisation and 
management

CRC CARE

Prof. Ravi Naidu Managing Director Research, 
management and 
end-user linkages

CRC CARE

Prof. Jack Ng Program 1 Leader Toxicologist and risk 
assessment

University of 
Queensland

Prof. Megharaj 
Mallavarapu

Program 2 Leader Toxicologist and 
remediation

University of South 
Australia

Assoc. Prof. 
Enzo Lombi

Program 3 Leader Contaminant 
dynamics and waste 
management

University of South 
Australia

Mr Paul Perkins* Board member Management, finance 
and commercialisation

Independent

 
*Retired 24 June 2011 
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non-BoarD Committees

The following non-board committees have been appointed by, and report to, the Managing Director:

■ Policy Advisory Committee
■ Management Committee
■ ARIC Steering Committee

policy advisory Committee

The Policy Advisory Committee meets at least twice a year. Its role is to advise the Managing Director 
and through him the Board on policy matters associated with contamination assessment, prevention, 
remediation and management and their potential impact on the operation of the Company, and to highlight 
areas of research that would benefit the regulatory sphere. Stuart McConnell of EPA Victoria took over as 
Chairman for the Policy Advisory Committee from Dr Bruce Kennedy in August 2010, with the committee 
consisting of twelve members including four from the private sector and two regulators. The Committee 
has expertise and interest in the regulation of environmental contamination issues.

COMMITTEE NAME: Policy Advisory Committee

Name Role Key skills Independent/ 
Organisation

Mr Stuart McConnell Committee Chair Regulator EPA Victoria

Mr Greg O’Brien Regulatory and Policy 
Advisor

Regulator DERM

Prof. Jack Ng Program 1 Leader Toxicologist and risk 
assessment

University of 
Queensland

Dr Paul Vogel Board member Regulatory experience Independent

Ms Janet MacMillan Regulatory and Policy 
Advisor

Regulator Department of 
Environment and 
Conservation, WA

Mr Greg Hill Regulatory and Policy 
Advisor

Regulator EPA South Australia

Prof. Ravi Naidu Managing Director Research, 
management and end-
user linkages

CRC CARE

Dr Rod Lukatelich Board member Petroleum industry 
experience, academic 
and research, 
environmental 
management

BP Refinery Kwinana 
Pty Ltd

Ms Sharon Clark Business Manager 
– Environmental 
Services, Landcorp

Developer site 
remediation

LandCorp (WA)

Mr Ross McFarland Senior Environmental 
Consultant

Applied research AECOM

Mr Stuart Rhodes Minerals industry 
representative

Minerals industry 
experience

Rio Tinto Technical 
Services

Dr Roel Plant Program 4 Leader Policy/social University of 
Technology, Sydney
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management Committee

The Management Committee assists the Managing Director in managing the CRC and is responsible for the day to day operations 
of the CRC. This committee meets at least four times per year and advises the Board through the Managing Director on research 
priorities, reports on the monitoring of milestones and performance indicators and ensures effective industry, regulator and 
stakeholder participation. The Management Committee is chaired by the Managing Director, and comprises the Managing Director, 
senior managers of CRC CARE and the Program Leaders from participating universities. Given the focus on the CRC CARE 
extension, the Management Committee met face to face only twice during the financial year, although the CRC’s Managing Director 
held meetings in person with the Program Leaders during most months and with the CRC CARE management and administrative 
staff on a regular basis.

COMMITTEE NAME: Management Committee

Name Role Key skills Independent/ 
Organisation

Prof. Ravi Naidu Committee Chair; 
Managing Director, 
CRC CARE

Research, 
management and 
end-user linkages

CRC CARE

Dr Mike Williams General Manager, 
CRC CARE

Commercialisation and 
management

CRC CARE

Andrew Beveridge Coordinator: ARIC, 
CRC CARE

Research and research 
education management

CRC CARE

Prof. Jack Ng Program 1 Leader Toxicology and risk 
assessment

University of 
Queensland

Prof. Megharaj 
Mallavarapu

Program 2 Leader Toxicology and 
remediation

University of South 
Australia

Assoc. Prof. Enzo 
Lombi

Program 3 Leader Contaminant 
dynamics and waste 
management

University of South 
Australia

Dr Roel Plant Program 4 Leader Policy/social University of 
Technology, Sydney

Peter Martin# Communications 
Manager

Communications CRC CARE

Meredith Loxton## Acting Communications 
Manager

Communications CRC CARE

Cathy Ray* Finance Manager Finance CRC CARE

Kevin Weidenhofer** Finance Manager Finance CRC CARE

#To end-March 2011
##From April 2011
*From August 2010 to April 2011
**From May 2011
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ariC steering Committee

The Australian Remediation Industry Cluster (ARIC) has been established to facilitate the development of 
the environmental remediation industry in Australia. The ARIC Steering Committee has responsibility for 
supporting this initiative by monitoring progress and providing expert advice in:

■ identifying contamination issues that constrain the industry and require a response
■ identifying opportunities for the development of the remediation industry within Australia and 

internationally, and
■ providing a think tank for evolving contamination issues.

COMMITTEE NAME: ARIC Steering Committee

Name Role Key skills Independent/ 
Organisation

Prof. Ravi Naidu Committee Chair Research, 
management and 
end-user linkages

CRC CARE

Andrew Beveridge Coordinator: ARIC Research and research 
education management

CRC CARE

Christine Covington Member Legal specialist Corrs Chambers 
Westgarth

James Davis Member Consultant Noel Arnold & 
Associates

John Hunt Member Contractor Thiess Services

Niall Johnston Member Regulator Department of 
Environment, Climate 
Change and Water 
(NSW)

Ross McFarland Member Applied research AECOM

Prof. Brian Priestly Member Health specialist Monash University

Dr Ross Sadler Member Health specialist Griffith University

Anthony Saunders Member Insurance specialist Envirosure

Alex Simopoulos Member Applied research ACLCA representative
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CrC staff

Major staff changes throughout the year included the appointment of Kevin Weidenhofer, taking over the role of Finance Manager 
after Cathy Ray’s departure in April, and the merging of the roles of the BHP Billiton Iron Ore and AIP Demonstration Program 
Coordinators, which was recast as the Demonstration Program Coordinator focusing on both the oil and mining sectors. 

Key staff of CRC CARE during 2010-11 are detailed in the table below:

KEY STAFF

Name Organisation CRC Position/Role Time committed (FTE)

Prof. Ravi Naidu CRC CARE Managing Director 0.8

Dr Mike Williams CRC CARE General Manager 1

Cathy Ray* CRC CARE Finance Manager 1

Kevin Weidenhofer** CRC CARE Finance Manager 1

Prof. Jack Ng University of 
Queensland

Program 1 Leader 0.5

Prof. Megharaj 
Mallavarapu

University of South 
Australia

Program 2 Leader 0.5

Assoc. Prof. 
Enzo Lombi

University of South 
Australia

Program 3 Leader 0.5

Dr Roel Plant University of 
Technology, Sydney

Program 4 Leader 0.5

Dr Malcolm Clark University of 
Technology, Sydney

Education Program 
Leader

0.5

* From August 2010 to April 2011
** From May 2011

organisational structure 

BoardCompany Secretary

Managing Director

Executive Management Team

Policy Advisory
Committee

Committees
of the Board
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2.2 partiCipants

No changes were made to the participants of CRC CARE during 2010-11. The participant list as at 30 
June 2011 is as follows:

Participant Participant 
type

ABN Organisation type (or 
individual)

Agilent Technologies Australia 
Pty Ltd

Supporting 29 088 510 605 Industry/Private sector

Alcoa World Alumina Australia Supporting 93 004 879 298 Industry/Private sector

Australian Institute of Petroleum 
Ltd

Core 11 005 152 581 Industry/Private sector

BHP Billiton Iron Ore Pty Ltd Supporting 46 008 700 981 Industry/Private sector

Capital Technic Group Pty Ltd Core 55 002 626 815 Industry/Private sector

ChemCentre (WA) Supporting 40 991 885 705 Industry/Private sector

Chevron Australia Pty Ltd Core 29 086 197 757 Industry/Private sector

CH2MHILL Australia Pty Ltd Supporting 42 050 070 892 Industry/Private sector

Coffey Environments Pty Ltd Core 45 090 522 759 Industry/Private sector

Curtin University of Technology Supporting 99 143 842 569 University

Department of Defence Core 687 068 14312 Australian Government

Department of Environment and 
Conservation (WA)

Supporting 38 052 249 024 State Government

Environment Protection Authority 
(SA)

Core 85 393 411 003 State Government

Environment Protection Authority 
(Victoria)

Supporting 85 899 617 894 State Government

FibreCell Australia Pty Ltd Supporting 60 114 025 759 Industry/Private sector

GHD Pty Ltd Core 39 008 488 373 Industry/Private sector

HLM Asia Group Ltd Core International Industry/Private sector

James Cook University Core 46 253 211 955 University

Southern Cross University Core 41 995 651 524 University

Technological Resources Pty Ltd 
(Rio Tinto)

Supporting 12 002 183 557 Industry/Private sector

University of Queensland Core 63 942 912 684 University

University of South Australia Core 37 191 313 308 University

University of Technology, Sydney Core 77 257 686 961 University

Victorian Urban Development 
Authority (VicUrban)

Supporting 61 868 774 623 Industry/Private sector

Worsley Alumina Pty Ltd Supporting 58 008 905 155 Industry/Private sector

In addition to the financial support of CRC CARE’s participants, other contributions supporting the CRC’s 
research activities (in particular its National Contaminated Sites Demonstration Program) have been 
made by ExxonMobil, the Queensland Department of Environment and Resource Management 
and CSIRO. These are detailed in Section 3.6.
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2.3 finanCial management

CRC CARE depends on the continued support from its 
participants and the Commonwealth Government for its ongoing 
operations. During the 2010-11 financial year 70% of the 
CRC’s cash was sourced from participants and 30% from the 
Commonwealth. This is an improvement on the previous year 
where 60% was sourced from participants and 40% from the 
Commonwealth.

The overall financial performance of the CRC CARE was in 
keeping with budgeted predictions. No issues were experienced 
that would require additional strategies to be implemented to 
address same.

The independent auditor’s report to the members of CRC CARE 
has expressed the opinion that the financial report of CRC 
CARE is in accordance with the Corporations Act 2001.Their 
opinion further states that the financial accounts as at 30 June 
2011 give a true and fair view of the company’s financial position 
as at that date and of its performance for the year ended on that 
date, and complies with Australian Accounting Standards.

2.4 CommuniCations

2.4.1 overall CommuniCation strategies

CRC CARE’s communication strategy provides direction on the 
high-quality delivery of CRC CARE outputs and products. It also 
aims to increase public awareness of CRC CARE and its work 
both nationally and internationally, to build recognition of CRC 
CARE as an international centre of excellence and an expert 
voice on contamination and remediation issues.
 
Primary stakeholders for CRC CARE’s communication have 
been identified as industry, government and regulators, 
researchers and educators, the Australian community, and 
internal staff. A key goal of the CRC is to ensure these 
stakeholders are informed and regularly updated on CRC 
CARE’s research progress, outcomes and capabilities; ultimately 
leading to engagement between the CRC and its stakeholders 

and the development of productive working relationships.
Communication actions carried out in 2010-11 are detailed in 
Sections 2.4.2 and 2.4.3.

A key tool in CRC CARE’s delivery strategy is the Australian 
Remediation Industry Cluster (ARIC), which is continually gaining 
momentum. Launched in 2007 to enhance communication 
amongst end users, ARIC now has almost 400 members and 
its online magazine Remediation Australasia and supporting 
website are read in more than 40 countries worldwide as well 
as Australia. ARIC is an important bridge to extend stakeholder 
awareness as well as to transfer research outcomes to end 
users more widely, beyond the immediate circle of CRC 
participants. More detail on ARIC and Remediation Australasia 
can be found in Section 3.4. 

2.4.2 internal CommuniCations

CRC CARE recognises the benefits of a mutually respectful 
and collaborative workplace. With partners and research sites 
across Australia and into China this presents many challenges 
which require a proactive internal communications strategy to 
provide an inclusive work environment. This strategy focuses 
on communication with and between researchers, students, 
participants and CRC CARE staff – ensuring these internal 
staff members are kept informed about CRC CARE progress, 
updates and achievements, issues faced, and new processes 
for administrative efficiency and improvement.

CRC CARE’s biennial ‘Communicate’ conference brings 
together all students and researchers involved in CRC CARE 
projects for a two-day networking and information session. The 
conference promotes the sharing of knowledge, information 
and achievements, and reinforces links between CRC CARE 
researchers, management and students, encouraging good 
internal and external communications. 125 staff and students 
attended the July 2010 two-day conference which included 
presentations from program leaders, researchers and students, 
as well as a poster session featuring every research and student 
project. The next Communicate conference is scheduled for 
2012.

Attendees at CRC CARE’s Communicate10 internal conference, held in 
July 2010.

The Communicate10 conference featured a poster session highlighting 
the work undertaken through all projects and students.
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CRC CARE also holds an annual communication 
workshop in China, in conjunction with its 
international collaborator HLM Asia Group Ltd.  
Held this year on 13 April 2011, the Commun 11 
workshop gave CRC CARE’s PhD and Master 
students in China the opportunity to present their 
work to CRC CARE representatives and their 
peers.

A participants meeting is held annually, in 
conjunction with the company’s annual general 
meeting (AGM) in November, which brings together 
CRC CARE’s participants for a briefing on the 
CRC’s progress and highlights, and to address any 
issues that may exist.

Regular CARE updates are provided by a 
bi-monthly internal newsletter communicated to 
all staff via email, providing a brief rundown on 
the issues and events occurring in the CRC. This 
is a way to regularly and easily communicate 
information to all internal stakeholders.

The myCRC website portal has continued to be 
a key source of communication, particularly for 
participants and committee members. This service 
provides members with full access to a members 
only section of the CRC CARE website providing 
the facilities to track events, meetings and 
documents associated with CRC’s projects and 
committees.

2.4.3 CommuniCation aCtivities

media

CRC CARE issued eight media releases during 
2010-11:

■ ‘Toxic shock from illegal drugs’ (26 August 
2010)

■ ‘Clean energy from toxic waste’ (26 October 
2010)

■ ‘Visiting environmental expert warns of toxins’ 
(11 November 2010)

■ ‘National contamination research effort 
renewed’ (9 December 2010)

■ ‘Child health risk from sofas, carpets rising’ 
 (16 December 2010)
■ ‘Need to monitor fungicide risk’ (7 April 2011)
■ ‘Mining our manure mountains’ (4 May 2011)
■ ‘Former Shell chair to head national cleanup
 body’ (24 June 2011).

A significant amount of publicity was generated 
from these media releases, particularly in online 
publications both nationally and internationally. 
Highlights included the magazine ‘Sustainability 
Matters’ running a number of these releases, 
and the illegal drugs release being picked up by 
the Age, Sydney Morning Herald, Nine MSN and 
Brisbane Times.

CRC CARE’s Managing Director Professor Ravi 
Naidu provided expert commentary to major daily 
newspapers and radio stations on two issues in 
particular featured in the media during the year – 
the death of a teenager in Northern Territory from 
suspected arsenic poisoning in June 2011, and 
the discovery of site contamination in suburbs of 
Adelaide in February/March 2011. 

The ABC television science program ‘Catalyst’ 
featured a segment in May 2011 on the successful 
demonstration program work at East Trinity, near 
Cairns, on acid sulfate soils, providing national 
coverage on the activities undertaken and 
progress being made. This can be viewed on the 
Catalyst website (http://www.abc.net.au/catalyst/
stories/3221659.htm).

Media releases were also issued by external 
organisations highlighting CRC CARE work. The 
research of PhD graduate Jianhua (Jason) Du, 
who attended the Fresh Science event in June 
2010 was featured in a media release (‘Ultrasound 
puts water back in the Murray Darling by putting 
the squeeze on mining waste’, 12 July 2010). 
PhD student Mike van Alphen’s research on the 
characterisation of asbestos fibre bundles and the 
release of respirable asbestos fibres was issued 
as a CRC Association media release, after being 
chosen as one of only four student research topics 
for presentation at the CRC Association conference 
during the ‘Showcasing Early Career Researchers’ 
session. The University of South Australia issued 
the media release ‘UniSA leads the charge in 
environmental cleanup’ (9 December 2010) after 
the announcement of CRC CARE’s success in 
securing extension funding in December.

Conferences, exhibitions and presentations

During 2010-11 CRC CARE’s researchers and 
students gave presentations at a number of 
international and national conferences. These are 
listed in Section 7.
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CRC CARE had a significant presence at the 19th World 
Congress of Soil Science, held 1-6 August 2010 in Brisbane. 
Seven oral presentations were made by CRC researchers and 
29 posters were on display, and CRC CARE was the dinner 
sponsor of the conference. A CRC CARE exhibition booth also 
garnered much interest, allowing the CRC to highlight some of 
its soil-related projects to a targeted audience of around 2000 
delegates.

Two successful symposia were convened at the conference 
by CRC CARE’s Professors Ravi Naidu, Nanthi Bolan and Dr 
Prashant Srivastava, in association with Professor Mary Beth 
Kirkham of the Kansas State University, USA and Professor 
Takashi Kosaki of Tokyo Metropolitan University, Japan. This 
was organised as part of Commission 3.5 – Soil Degradation 
Control, Remediation and Reclamation of the International Union 
of Soil Science, and covered the topics of remediation of heavy 
metal contaminated soils, and risk assessment and risk-based 
approaches to remediation.

Much preparatory work was undertaken during the year for the 
CleanUp 2011 conference, hosted by CRC CARE – a nine-day 
event incorporating the 4th International Contaminated Site 
Remediation Conference and the 6th International Workshop 
on Chemical Bioavailability in the Terrestrial Environment, held 
in Adelaide in September 2011. While the event falls outside 
of the reporting period, preparation was also undertaken for 
CRC CARE’s platinum sponsorship of the 11th International 
Conference on the Biogeochemistry of Trace Elements 
(ICOBTE), held in Florence, Italy, 3-7 July 2011. 

Websites

A public gateway into the company and its operations, the CRC 
CARE website (www.crccare.com) is continually monitored and 
updated to ensure its currency. The website continues to be 
key in the CRC’s delivery of its suite of technical reports, with 
five technical reports added to the ‘Publications’ section of the 
website during 2010-11. The ‘Media’ section of the website was 
also significantly improved during the year, with greater reporting 
and links provided to audio and web articles featuring CRC 
CARE research.

Improvements were made to the Remediation Australasia 
website (www.remediationaustralasia.com.au), making the site 
more user friendly, and the production of the e-magazine of the 
same name gained momentum as a drawcard to the website 
(see also Section 3.4).

CRC CARE continues to maintain the Contaminated Sites 
Law and Policy Directory (CSLPD) (www.cslawpolicy.com), 
with Australian legislation updated and additional summaries 
completed during the year. The CSLPD has over 400 registered 
users, who have access to summaries of legislation, guidelines, 
government polices and other documentation underlying 
the approaches taken by authorities to address issues of 
contaminated sites management. Additional jurisdictions were 
completed during the financial year and are currently being 
prepared for publication on the site.

Corporate publications

Five new technical reports were published on the website during 
2010-11 taking the total to 16 technical reports available online 
in the CRC’s first term, with a further two going through the 
production process during the year. Those published included a 
report on contaminant bioavailability and bioaccessibility which 
was produced for the revision of the NEPM.  
 
CRC CARE’s technical reports – providing detailed advice, 
guidance and background data based on CRC CARE’s research 
– are freely available from the CRC CARE website and have 
to date attracted much interest from industry participants.  A 
brochure summarising all of the technical reports, and other 
CRC CARE publications to date, was produced as a useful 
handout tool for those interested in the suite of publications.

The technical reports published during the year were:

■ Contaminant bioavailability and bioaccessibility. Part 1: A 
scientific and technical review (Technical Report no. 14)

■ Safe on-site retention of contaminants. Part 1: Regulatory 
approaches and issues – a legal perspective (Technical 
Report no. 16)

■ The Australian experience: A comparative analysis of the 
effects of contamination and its remediation on individuals 
and communities at two Australian sites (Technical Report 
no. 17)

■ Selecting and assessing strategies for remediating LNAPL in 
soils and aquifers (Technical Report no. 18)

■ Winery wastewater irrigation: Effects of sodium and 
potassium on soil structure (Technical Report no. 19).

Two fact sheets were also added to the suite of fact sheets 
during the year – the first on water quality and the second on 
perfluorochemicals (PFCs).

research publications

CRC CARE’s researchers continue to publish a large amount 
of research journal papers yearly, and present at a number 
of conferences both nationally and abroad. In the 2010-11 
financial year 75 journal papers either appeared in various 
journals or were accepted for publishing, while 47 conference 
papers/abstracts were presented either as oral presentations 
or posters. A full list can be found in Section 7. Students and 
researchers are required to submit any papers/abstracts they 
propose to publish or present through the CRC’s ‘request 
for approval to publish’ process, which is maintained by the 
Communications team, allowing a record to be kept of all the 
research publications linked to each project or PhD student, 
and also to ensure no IP is inadvertently disclosed.

A special edition of the journal Pedologist (vol. 54, no. 3) was 
released in May 2011, based on the two symposia, held as part 
of Commission 3.5 – Soil Degradation Control, Remediation 
and Reclamation of the International Union of Soil Science, 
at the 19th World Congress of Soil Science in Brisbane. The 
special edition of Pedologist features the presented conference 
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papers from the symposia, and was co-edited by 
Professors Ravi Naidu (CRC CARE) and Nanthi 
Bolan (University of South Australia), and Dr 
Prashant Srivastava (CRC CARE). Pedologist is the 
official journal of Japanese Society of Pedology.

A great achievement for CRC CARE has been 
the publication of over 300 CRC CARE scientific 
journal articles in total in its first term, with two 
thirds of these featured in ‘A’ of ‘A*’ ranked journals 
indicating the high scientific impact of the CRC’s 
work internationally.

A number of CRC CARE researchers also 
continue to act as editors for research journals. 
Professor Jack Ng (University of Queensland) is a 
coordinating editor of Environmental Geochemistry 
and Health and sits on the editorial board of 
Toxicology; Associate Professor Enzo Lombi 
(University of South Australia) is the technical 
editor of the Journal of Environmental Quality; 
Professor Nanthi Bolan (University of South 
Australia) is an editor of Journal of Soil Science 
and Plant Nutrition, Malaysian Journal of Soil 
Science and Critical Reviews in Environmental 
Science and Technology; Professor Megharaj 
Mallavarapu (University of South Australia is 
associate editor for Environmental Geochemistry 
and Health; and Professor Moses Tade (Curtin 
University of Technology) sits on the editorial board 
of Asia Pacific Journal of Chemical Engineering, 
International Journal of Process System 
Engineering and International Journal of Chemical 
Engineering. During the year Dr Peter Kopittke 
(University of Queensland) was invited to become 
an associate editor of Australian Journal of Soil 
Research.

2.5 intelleCtual property 
management

During 2010-11 CRC CARE continued its progress 
in developing commercial opportunities resulting 
from research activities. One new patent was 
filed (‘Novel ion selective electrode technology’), 
taking the final total of technologies patented to 
seven for the CRC’s first term of operation, with 
a number of prospective end users for these 
inventions identified. One already existing patent 
also progressed to national phase application 
stage (‘Modified clay sorbents’), and two to PCT 
application stage (‘Amine modified clay sorbents’ 
and ‘Improved gravity sedimentation process and 
apparatus’).

CRC CARE has sponsored a broad range of 
scientific research projects with some of Australia’s 
leading companies and universities. On the advice 
of external consultants commercialisation activity 
has been focused on:

■ Real time analytical methods for in situ 
measurement of contaminants

■ Modified clay sorbents for remediation of water 
pollutants and brownfield sites

■ Nanocatalysts for degradation of organics.

All of CRC CARE’s new technologies are at the 
stage of commercial development and potential 
commercial applications are still being defined, with 
the focus to date being on securing appropriate 
agreements with end users for evaluation. The 
CRC’s approach is to develop strong working 
relationships with end users such as site operators 
and remediation contractors, manufacturers 
and suppliers of equipment. In many cases the 
route to market is now clearly defined although 
technical hurdles and uncertainties may still remain. 
Continuing protection of IP is important until the 
commercial potential has been fully assessed.

The CRC will continue to develop these 
technologies through to commercialisation in its 
second term of operation.
 
CRC CARE has the essential mechanisms in place 
to ensure adherence to the National Principles of IP 
Management. Provisions within the Commonwealth 
and Participants Agreements provide the key 
elements for intellectual property management. 
In addition to the Agreements CRC CARE has 
implemented appropriate policies and procedures 
including those for:

■ identification and disclosure of IP
■ assessment of existing IP
■ protection of IP
■ record keeping via an IP register
■ business case development and approval
■ benefit sharing.

Oversight of these policies and related activities 
is the responsibility of the Commercialisation 
Committee.

No registered IP has been sold, transferred or 
licensed for commercialisation in this period.
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A summary of CRC CARE’s patents is in the following table, with a brief outline of each technology below.

Patents held

Electrode for voltammetry 

Australian provisional patent application no. 2008901510
(Note: Patent was allowed to lapse)

Anionic surfactant detection 

Australian provisional patent application no. 2007905529
International PCT application no. PCT/AU2008/001494 (WO 2009/046491)
National phase application for Australia, Canada, Europe, Japan and USA

Modified clay sorbents 

Australian provisional patent application no. 2008906348
International PCT application no. PCT/AU2009/001596 (WO 2010/065996)
National phase applications for Australia, Canada, Europe and USA

Photocatalyst and method for production 

Australian provisional patent application no. 2009900643
International PCT application no. PCT/AU2010/000159 (WO 2010/091478)

Amine modified clay sorbents 

Australian provisional patent application no. 2009905953
International PCT application no. PCT/AU2010/001644 (WO 2011/069189)

Improved gravity sedimentation process and apparatus

Australian provisional patent application no. 2010902284
International PCT application no. PCT/AU2011/000633

Analyte ion detection method and device

Australian provisional patent application no. 2010905647

anionic surfactant detection

The anionic surfactant test kit has been developed to provide 
a safe, sensitive and reliable method to identify surfactants 
in the environment. These surfactants could be derived 
from industrial and institutional cleaning solutions, industrial 
effluent or applications such as AFFF (aqueous film-forming 
foams), or even personal hygiene products such as soaps, 
shower gels and domestic cleaning solutions. The low rate of 
biodegradability and residual toxicity of AFFFs and the effects 
of background levels of alkyl benzene sulphonates (which can 
effect reproduction of aquatic organisms) are two issues of 

environmental concern. A signficant development as part of the 
Department of Defence demonstration program, a prototype 
test kit has been rolled out to clients and the technology is now 
being refined.

The benefits of this test include:

■ simple to use, does not require highly skilled operators and 
can be used in the field

■ rapid results, cheaper and safer than established techniques 
which rely on hazardous solvents

■ high specificity and reliability.
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modified clay sorbents

This remediation product – an outcome of CRC 
CARE’s Program 2 – is being developed for 
removal of problematic pollutants including some 
of those included in the Stockholm Convention on 
persistent pollutants. These pollutants represent 
serious hazards to humans and animals.

The benefits of this technology are:

■ cheap, effective, easy to use and recoverable 
materials

■ the use of standard industrial plant, requiring 
low skill operators and low cost equipment

■ applicable to major remediation problems and 
contaminated brownfield sites.

photocatalyst and method for production

This invention, created under a Program 2 PhD 
project, relates to a novel preparative route to 
photocatalysts which can be used to break down 
organic compounds in wastewater. Common 
environmental problems include escape of 
dyestuffs, pesticides, aromatics and halogenated 
compounds into waterways. These photocatalysts 
are nanoscale materials which are active under 
visible light and especially under direct sunlight. 
The advantages of these photocatalysts are:

■ non-toxic and easily prepared using standard 
industrial process plant, and easily retrieved 
from water treatment plants; they can also be 
reused

■ activated by sunlight (as opposed to expensive 
UV lamps)

■ can break down complex aromatic molecules, 
including dyes, cost effectively.

amine modified clay sorbents

This remediation product has been developed to 
remove toxic contaminants such as those on the 
Stockholm Convention list. AFFF is one particular 
pollutant of concern and the development of a 
surfactant test kit in conjunction with an amine 
modified clay has been one of our key priorities. 
This new amine modified clay is being developed 
under the trade name MatCARETM.

MatCARETM has been successfully tested against 
waterborne and soil contaminants in the laboratory 
and in field trials as part of the Department of 
Defence demonstration program. Field studies are 
continuing with this product to demonstrate long 
term efficacy.

improved gravity sedimentation process and 
apparatus

A patent has been filed with partner organisations 
for this new technology resulting from a PhD 
project surrounding settling and dewatering in 
mineral tailing processing. Demonstrated on a 
laboratory scale, the next step will involve pilot 
scale trials on industrial process plant.

analyte ion detection method and device 

This technology is being developed for the real 
time measurement of metal ions in solution, as part 
of CRC CARE’s Program 1. Common ions such 
as sodium, potassium, calcium and others can 
be measured in complex solute matrices, even in 
coloured solutions. This is of value to agricultural 
irrigators and for monitoring water quality in lakes 
and streams.
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3. Performance against activities

3.1 progress against the key 
Challenges/outComes

This sixth year of CRC CARE’s first-term seven year tenure saw 
a number of projects come to fruition as the CRC nears its initial 
scheduled end. The renewal of CRC CARE’s funding at the end 
of 2010 has meant that the second term of the CRC will take 
effect from 1 July 2011 – in what would have been the CRC’s 
final year of its first term.

With a number of projects planned or rescheduled some time 
ago to run into 2011-12, these projects have been carried 
over to the second-term CRC to ensure it completes all of its 
initial milestones. These projects are reflected in 21 milestones 
included in the new Commonwealth Agreement as continuing 
projects from the CRC’s first term. 

3.2 researCh

A summary of research activities for the reporting period is 
detailed below for each program. At the end of the financial year, 
and thus its first term, CRC CARE had completed on average 
93% of its research milestones.

In addition to the four research programs CRC CARE manages 
a National Contaminated Sites Demonstration Program 
(NCSDP), which takes research from the lab to demonstration 
sites in the field. Although these projects still fall under the 
research of the four programs, due to their nature they are 
managed separately by their own program coordinators, and for 
the purposes of this report are reported on separately. 

With the first term of CRC CARE ending at the end of this 
reporting period, the future direction of CRC CARE’s research 
will have an increased focus on helping to develop uniform 
national standards for assessing and remediating contamination. 
The four key areas of interest, and thus the main focus of the 
research programs, will be: 

■ Program 1: Best practice policy
■ Program 2: Better measurement
■ Program 3: Minimising uncertainty in risk assessment
■ Program 4: Cleaning up.

The NCSDP will continue to operate in CRC CARE’s second 
term with the support of the Australian Institute of Petroleum 
(AIP), Department of Defence, BHP Billiton Iron Ore and HLM 
Asia Group Ltd.

3.2.1 researCh programs

program 1: risk assessment 
(Program Leader: Prof. Jack Ng, UQ)

Program 1: Risk Assessment aims to develop technologies 
that can better quantify environmental and health risks, which 
in turn would enable sound decisions in management of site 
contamination. The research targets contaminants that pose 
major soil, air and groundwater problems in Australia, or may 
pose a threat from terrorism activities.

There were a number of highlights for this program during the 
2010-11 financial year.
 
■  An in-vitro cell project has established several recombinant 

cell lines in both traditional 2D and new 3D formats with 
sensitive fluorescent probe or enhanced enzyme activity 
for biological effects monitoring. The new cell systems 
will add to the battery of cell-based tests for air exposure 
assessment.

■ Methods were developed for the measurement of 
several chemicals using the Agilent microfluidic analytical 
instrument. The microfluidic technology uses significantly 
less amounts of reagents – including some harmful solvents 
– and has great potential sensitivity compared to traditional 
analytical techniques.

■ When a person is under stress from chemical exposure 
for example, stress-related by-products are formed and 
excreted in urine. Proof was established that the concept 
of using a dip-stick for measuring oxidative stress using the 
urine is feasible. 

■ Modelling capacity was developed to predict the potential 
harm to iconic buildings in the event of an airborne threat 
of chemical release, and identified best emergency exit 
strategies. Undertaken by WA’s ChemCentre, this project 
has drawn attention and further collaboration with the 
ChemCentre’s counterpart in USA. 

■ A project identifying unique groundwater macro fauna 
characteristics was completed, with a report produced 
providing technical guidance on methods and strategies for 
the biological assessment of groundwater ecosystems in the 
context of localised environmental threats or impacts.

■ The concept of utilising a unicellular cell-based tool for 
chemical effect measurement has been proven to be sound 
and the evaluation of new supporting materials for the cell 
chip continued. 

■ A new patent was submitted for a chemical sensor for 
detecting multiple contaminants in water (see Section 2.5).
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program 2: remediation technologies
(Program Leader: Prof. Megharaj Mallavarapu, 
UniSA)

Program 2: Remediation Technologies develops 
cost-effective and sustainable remediation 
technologies for contamination that are acceptable 
to regulatory agencies and auditors. The program 
targets technologies that reduce exposure and 
risk, and are protective of human health and the 
environment.

As the CRC nears the end of its first term many of 
the projects in this program have previously been 
completed. With a number of the NCSDP projects 
relating to site remediation, these projects often 
overlap into the areas of interest of Program 2, in 
particular from the BHP Billiton Iron Ore, Depart-
ment of Defence and China programs. More details 
on these projects can be found in Section 3.2.2. 

Highlights for Program 2 for the 2010-11 financial 
year include:

■ A new catalyst developed based on a core-
shell structure of iron and carbon, which has 
great potential for treating landfill leachates and 
hydrocarbon-contaminated groundwater

■ A collaboration with SA-based SME (and CRC 
CARE participant) FibreCell Australia Pty Ltd 
has investigated the remediation of landfill sites 
using the natural filtration ability of plant roots 
(see also Section 3.5).

■ Organoclay adsorbents – naturally occurring 
clay minerals modified by introducing organic 
molecules into the mineral structure – were 
developed for remediating ionisable organic 
contaminated and heavy metals/metalloids 
in soil and water, as part of a PhD project 
completed during the financial year. This has 
led to a patented, environmentally friendly risk-
based and cost effective remediation material.

■ A PhD project was completed on the 
bioavailability, toxicity and bioremediation 
of petroleum hydrocarbons (particularly 
commercial products such as diesel and 
lubricating oil) in soil. Research was conducted 
on establishing ecologically safe limits for 
hydrocarbons and developing a suitable 
and feasible bioremediation technology for 
petroleum hydrocarbon contamination. This 
project resulted in the isolation of novel bacteria 
able to remediate hydrocarbon contaminated 
soils.

■ The release of water locked up in mineral 
tailings, waste produced from the minerals 
processing industry (typically 60-95% water), 
was successfully explored by a CRC CARE 

PhD graduate. By applying ultrasonic energy 
at specific times during the tailings settling 
process – separating the clay content from 
the water, which can then be re-used – it was 
proven to improve the settling and dewatering 
performance of the tailings. A provisional 
patent has been granted on this method of 
processing.

■ Research has been conducted on remediating 
hexavalent chromium in soils using different 
reductive technologies to protect human 
health and ecosystem integrity. Hexavalent 
chromium is a common contaminant resulting 
from industry works such as chromium plating, 
leather tanning and dye production. 

program 3: prevention technologies 
(Program Leader: Assoc. Prof. Enzo Lombi, 
UniSA)

The focus of Program 3: Prevention Technologies 
is on enhancing the productive use of industrial 
and municipal waste. It concentrates on how such 
wastes can be treated and safely used on land 
with environmental and agronomic benefits, taking 
into account contaminants, potential contaminants 
and groups of wastes that pose major problems in 
Australia.

Key research achievements for the financial year 
included:

■ The development of a user-friendly computer 
program for predicting ion interactions with 
plants, including metal toxicity, salinity and 
nutrient intake. This offers an alternative to the 
biotic ligand model, which is used in the United 
States and other jurisdictions to predict toxicity 
of metals in water.

■ The development of synchrotron-based 
techniques for detailed metal speciation in 
environmental samples in situ, which means 
that speciation can be assessed under 
environmentally/biologically relevant conditions.

■ A mechanistic understanding of metal 
speciation in situ in biosolids was achieved, 
which identifies the extent of organic and 
mineral association controlling bioavailability.

■  With vineyards consuming around 15% of 
South Australia’s available fresh water, a PhD 
project has investigated the long-term effects 
of recycled water irrigation on vineyard soil 
whilst maintaining soil health and desirable 
grape quality and quantity, to provide best 
management advice to grape growers, wine 
industry and recycled water providers.
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■ A number of research findings from projects have been 
published or are in press with leading international journals. 
These include a paper on the development of a mechanistic 
theory to explain how metal ions are toxic to plants 
(published in Plant Physiology), a study – one of the first of 
its kind – to fully separate the multiple toxic effects of salinity 
on plant growth (published in New Phytologist), and the first 
report linking metal distribution and speciation in plants to 
toxicity (manuscript submitted to Plant Physiology).

program 4: social, legal, policy and economic issues
(Program Leader: Dr Roel Plant, UTS)

The goal of Program 4 is to better understand the social, 
legal and economic factors governing site contamination and 
remediation, so that future solutions can be economically sound, 
socially acceptable and rapidly adoptable – considerations that 
are important in the development and uptake of management 
and remediation strategies for environmental contamination. 
The program seeks to increase the community’s and industry’s 
ability and readiness to engage with contamination issues, in 
turn increasing the uptake of contaminated land assessment 
technologies and remedial activity.

Key activities from this program for 2010-11 were:

■ The project report The Australian experience: A comparative 
analysis of the effects of contamination and its remediation 
on individuals and communities at two Australian sites was 
published as CRC CARE Technical Report no. 17 in 

 2010-11, and is available on the CRC CARE website.
■ Summaries on the legal and policy approaches to 

contaminated sites in Germany, Switzerland, Alberta, British 
Columbia, Canada (national and federal), New Jersey, 
California and Massachusetts were completed. These 
summaries will be made available as new jurisdictions on 

the Contaminated Sites Law and Policy website (www.
cslawpolicy.com.au), which is currently accessible by free 
online subscription. In addition, updates of Australian 
jurisdictions were uploaded to the website during the year 
(documents dated 30 June 2010), and work was carried out 
on the next round of Australian updates (documents dated 
30 June 2011). 

■ The final project report for part two of Technical Report 
no. 16, Safe on-site retention of contaminants and its 
corresponding application document were completed. 
Following committee endorsement this will be published 
as part of the suite of technical reports. This part two of 
the report considers how a risk-based framework may 
be formulated to assess the risks associated with the 
retention of contaminants in soil and groundwater at a site, 
at concentrations that would not be acceptable without 
appropriate management, and how this can be used to 
determine how the risk may be reduced to an acceptable 
level.

3.2.2 national ContaminateD sites 

Demonstration program (nCsDp)

petroleum program
(Program Coordinator: Dr Prashant Srivastava, CRC CARE)

Australian Institute of Petroleum (AIP)

The Australian Institute of Petroleum (AIP) is the key 
representative body of Australia’s petroleum industry, whose 
membership includes major oil companies, such as BP, Mobil, 
Caltex and Shell as well as other smaller companies. The focus 
of the partnership between CRC CARE and AIP is to address 
the widespread contamination issues facing the oil industry, 
especially sites affected by spills and leaking storage tanks, in 
turn improving the effectiveness of expenditure on dealing with 
such contamination issues. 

With limited information and inconsistent policies on managing 
contamination by petroleum hydrocarbons, the program has 
successfully worked to assemble environment and health 
regulators, scientists and industry practitioners in the first 
collaboration of its kind to develop nationally harmonised 
policies and guidance on site assessment and remediation. 

The key progress made on AIP projects during the 2010-11 is 
as follows:

■ The guidance document Selecting and assessing strategies 
for remediating LNAPL in soils and aquifers was completed, 
endorsed by the Project Advisory Group (PAG) and 
subsequently published as CRC CARE Technical Report no. 
18. This guidance document is the first part of the project on 
the guidance on the strategies for LNAPL remediation. After 
the Project Advisory Group (PAG) recommendation to split 
the project into two parts, this report will be supported by 
an applications document; this project has been started and 
will be carried into CRC CARE’s second term.

Dr Erica Donner, UniSA, mounting a sample on the 
X-ray Absorption Spectroscopy (XAS) beamline 
at the Australian Synchrotron as part of research 
undertaken through CRC CARE’s Program 3: 
Prevention Technologies.
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■ The guidance document A technical guide for 
demonstrating monitored natural attenuation 
of petroleum hydrocarbons in groundwater 
was completed, endorsed by the PAG and will 
be published as CRC CARE Technical Report 
no. 15. This report is a practical guide on 
understanding natural attenuation processes 
and their monitoring requirements, in order 
to establish whether MNA is an acceptable 
and reliable remediation and/or management 
strategy for sites impacted by petroleum 
hydrocarbons.

■ The four-part technical report Health screening 
levels for petroleum hydrocarbons in soil and 
groundwater, which has undergone rigorous 
review both internally and externally, was 
finalised after comments received from the 
NEPM public consultation process that was 
held during September-November 2010. The 
four parts of the report include:

Part 1: Technical development document
Part 2: Application document
Part 3: Sensitivity assessment
Part 4: Extension model

These reports (with the exception of Part 4) 
were available in draft form online throughout 
the NEPM public consultation process. 
Initially planned for release to coincide with 
the amended NEPM (which has since been 
delayed) the final version of this report will be 
published as CRC CARE Technical Report 
no. 10 and released at the CleanUp 2011 
Conference. 

■ In addition to the health screening levels report 
being submitted for inclusion in the NEPM 
variation, a number of other technical reports 
resulting from petroleum program projects were 
submitted to the NEPC Service Corporation for 
consideration in the revised NEPM. These were 
also included in the public consultation process 
held at the end of 2010, and are anticipated 
to be included in the final revised NEPM. The 
NEPM is widely recognised nationally as the 
primary and most comprehensive guide to 
practise in this field. These reports represent 
an important contribution to raising national 
standards of environment assessment and 
clean up.

Apart from these already existing projects, a new 
project on the behaviour of LNAPLs in fractured 
rocks has been initiated and will continue into the 
CRC’s second term.

Port Stanvac

The Port Stanvac project was initiated to assess 
contamination and risk-based management options 
for the now disused Port Stanvac oil refinery site on 
the coast south of Adelaide. The primary concern 
at the site is the risk from petroleum hydrocarbon 
contamination and the threat this represents to 
people and local ecosystems.

The Port Stanvac project began in October 2007 
when the CRC brought together researchers and 
consultants from the Centre for Environmental Risk 
Assessment and Remediation (CERAR, UniSA), 
Coffey Environments Pty Ltd and Flinders University 
of South Australia to undertake contaminant 
characterisation and develop risk-based 
management options for the refinery site.

The site-specific potential remedial options were 
determined after soil samples were collected and 
assessed to identify the contaminants that exist 
and at what level. The project was completed 
in May 2011, with the proposal of site-specific 
remediation options detailed in a comprehensive 
report provided to ExxonMobil.

Bhp Billiton iron ore Demonstration 
program
(Program Coordinator: Dr Prashant Srivastava, 
CRC CARE)

CRC CARE’s partnership with BHP Billiton Iron 
Ore (BHPBIO) seeks to identify environmental risks 
related to site contamination, and to work together 
on how these risks can be managed and minimised 
in line with BHPBIO’s corporate objective of 
delivering long-term value to shareholders.

The BHPBIO demonstration program focuses on 
the environmental contamination issues at various 
BHPBIO mining, rail and port operations in the 
Pilbara region of Western Australia. Throughout 
the year the program focused on two already 
established projects running at Port Hedland 
operations of BHPBIO.

■ Stage 1 of a research project on the 
establishment of a permeable reactive barrier 
(PRB) at Finucane Island was completed in 
March 2011. The study comprised a series of 
batch and column experiments to compare 
the performance of two reactive media (GAC 
and ReMatTM) for their capacity to remove 
petroleum hydrocarbons from groundwater 
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contaminated with dissolved and phase separated 
petroleum hydrocarbons.

■ A project on investigating remedial options for the Nelson 
Point BHPBIO site contaminated with mixed contaminants 
(petroleum hydrocarbons, metals and polycyclic aromatic 
hydrocarbons etc.) was successfully completed in June 
2011. The study comprised examining various strategies, 
such as chemical oxidation, enhanced bioavailability and 
bioremediation.

Further research on completed projects, as well as additional 
projects, are in the planning stages for this partnership in CRC 
CARE’s second term.

Department of Defence program
(Program Coordinator: Dr Sreenivasulu Chadalavada, 
CRC CARE)

The Department of Defence demonstration program focuses 
on laboratory and field-based investigation of potentially 
contaminated Defence sites, and the validation of innovative 
technologies developed for their assessment and remediation.
The CRC CARE/Defence partnership has grown from strength 
to strength since its establishment, and in 2010-11 the following 
progress was made on Defence-related activities:

■ A full-scale PRB was implemented at a South Australian 
Department of Defence site, to treat TCE (trichloroethylene) 
and hexavalent chromium (Cr(VI)) contaminated 
groundwater. This was implemented after a successful 
pilot-scale treatment was carried out, and uses a unique 
combined active-passive approach to remediation. The 
process involves pumping contaminated water from a bore 
well through a water treatment material, ReMat™, and then 
injecting the treated water back into the aquifer through a 
second bore well, to remove the contaminants.

■ A national technical guidance document on the remediation 
of contaminated groundwater using PRBs was created 
and is currently under review. This document is aimed 
at providing support and guidance for this emerging 
remediation approach in Australia, and will be the first 
document of its kind in the country. 

■ The AFFF wastewater remediation technology has been 
extended to various RAAF bases and currently monitoring 
and performance evaluation of the treatment process is in 
progress. CRC CARE has also come up with a treatment 
module to be test validated at RAAF Tindal.

■ Trial remediation of TCE-contaminated groundwater using 
bioremediation began at an Edinburgh (SA) site during the 
year following successful treatability studies which identified 
a bacteria suitable for degrading chlorinated hydrocarbons 
in the groundwater. The system is currently in operation with 
monthly monitoring of the wells for performance evaluation. 
Once the trial remediation is successful, it is expected to be 
expanded for full scale remediation.

■ A new project commenced to remove and remediate the 
contaminated soil from the stopbutt area at Muchea Air 
Weapons Range, WA, contaminated with heavy metals such 

as lead, copper and antimony (lead being the contaminant 
of concern). Preliminary site investigation activities have 
been conducted to estimate the extent of contamination, 
with contaminated soils removed from the stopbutt. 
Treatability studies were completed to immobilise the lead 
contamination in the soils and from this a phosphate-based 
immobilisation technology was developed to manage 
the contamination. The team is in the process of treating 
the entire amount of excavated soil on field using this 
technology.

■ Two PhD students are supported by Defence to work 
on Defence-related research – one is focusing on the 
development of a modular vapour transport model validated 
with field data from sites across Australia, with computer 
programming of the model completed and laboratory 
studies in progress; while the second is investigating 
an optimal management strategy to deal with lead 
contamination at firing ranges at various RAAF bases across 
Australia.

■ Multiple lines of scientific evidence for natural attenuation 
of hydrocarbons have been successfully demonstrated 
at RAAF Williamtown (NSW), in a project aimed at 
implementing monitored natural attenuation (MNA) 
to remediate hydrocarbons. This has involved the 
implementation of enhanced natural attenuation techniques 
such as bioventing and the slow release of nutrients at 
the contamination source zones to enhance the natural 
attenuation activity at the site (former fuel farm areas 1 and 
2), thereby increasing the rate of remediation significantly.

acid sulfate soils at east trinity
(Project Leader: Professor Richard Bush, SCU)

CRC CARE, in partnership with the Southern Cross University 
(SCU) and the Queensland Government’s Department of 
Environment and Resource Management (DERM), has made 
major advances in developing remediation technologies for acid 
sulfate soil, with research being conducted at a demonstration 
trial at East Trinity, near Cairns (Queensland).  

A dramatic improvement in environmental conditions has 
been achieved by researchers working on the trial Hills Creek 
catchment at East Trinity using a combination of natural tidal 
action and strategic treatment with lime. The Lime Assisted 
Tidal Exchange (LATE) remediation technology is based around 
reversing the chemistry of what occurred when the acidic soils 
were initially drained and cleared to make way for sugarcane in 
the 1970s. Harnessing natural in situ biogeochemical processes 
has negated the need for an estimated $300 million of lime at a 
fraction of this cost.

Today East Trinity is in an advanced stage of remediation 
and has become a world class demonstration of large-scale 
restoration in action.  With an estimated 40 million hectares 
of similar acid coastal wetlands round the world and at least 
4 million in Australia alone, this work is pioneering technologies 
and processes with application at many sites globally.



31

A
N

N
U

A
L

 
R

E
P

O
R

T
 |

1
0

–
1

1

Performance against activities

The 2010-11 period focused on the 
biogeochemical processes and fundamental 
mineral transformations through laboratory- 
and field-based studies in order to further the 
transferability of this technology to other landscape 
settings. Key achievements include:

■ The development of a conceptual model to 
explain the landscape-scale patterns of iron 
mineralisation and hydro-geochemical zonation 
that has developed in response to the ‘LATE’ 
treatment.  

■ The definition of the major reaction 
pathways involving sulfidisation, iron mineral 
transformations and trace element cycling 
including arsenic, using a combination of 
laboratory- and field-based experimentation.  

■ The most startling discoveries include new 
processes that explain the exceptionally rapid 
transformation of schwertmannite and jarosite 
in the sulfuric soils with low pH (3–4), to more 
crystalline phases of lepidocrocite and goethite 
at circumneutral pH within lower-intertidal 
and subtidal zones. The rate of these mineral 
transformations far exceeded expectations and 
appear closely linked to the rapid improvement 
in soil and water quality.  

■ The successful completion by CRC CARE 
student Salirian Claff of her PhD thesis titled 
‘Geochemical partitioning of iron and trace 
elements in acid sulfate soils’.  

China program
(Program Coordinator: Dr Hui Ming, UniSA)

The CRC CARE-China program, run in conjunction 
with HLM Asia Group Ltd, consists of the key 
projects ‘Sustainable management of red mud 
residues’, ‘Rehabilitation of degraded land with 
plants for biomass energy’ and ‘Cost effective 

remedial technology for piggery waste’. Phase 
1 of the program carried out in the first term of 
CRC CARE will be completed in July 2011, having 
reached demonstration stage. These will be scaled 
up for commercial adoption under the CRC’s 
second term. 

During 2010-2011 the program focused on the 
continuation of environmental remediation research, 
while also seeking to develop new areas of 
collaboration to build the program’s capacity and 
strengthen ties between CRC CARE and Chinese 
counterparts.

Researchers have found that these first two 
projects can both be progressed using giant 
Napier grass, which has shown great potential 
for rehabilitating red mud residues while yielding 
a significant amount of biomass for energy 
production. The knowledge of Napier grass 
plantation methods and experience gained, 
combined with the thorough investigation of 
red mud characteristics will provide a promising 
solution to the increasingly severe red mud 
disposal safety issue in China. As a result, these 
two projects will be merged into a new research 
project for the second term of CRC CARE, to 
further explore the possibilities emerging from this 
research.

For the third project, a two-step anaerobic reactor 
has been thoroughly tested and tweaked for the 
remediation of piggery waste. A less expensive and 
odour-free underground river bioreactor to prevent 
piggery waste from contaminating the environment 
has also proved feasible. In its second term CRC 
CARE intends to extend the biofuel underground 
reactor to demonstrate large-scale conversion of 
piggery wastes.

The table below summarises the work done during the financial year on the three projects.

Sustainable management of red mud 
residues

■ A pilot study on fuel crops was conducted.
■ Investigation on sewage sludge as a soil amendment 

was conducted. 

Rehabilitation of degraded land with 
plants for biomass energy

■ Investigation carried out on a giant Napier grass 
plantation with different ground-substance on purple soil. 

■ A 200 hectare trial plantation of giant Napier Grass was 
planted in Meihua, China, achieving a biomass yield of 
15 tonnes per hectare. 

Cost effective remedial technology for 
piggery waste

■ Investigation of the relationship between feed load and 
production of hydrogen.

■ Investigation of the relationship between digestion time, 
feed load and gas production. 
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3.3 utilisation anD 
CommerCialisation

With the majority of CRC CARE’s research projects finalised 
at the end of this sixth year of operation, in turn the majority 
of project outputs have also been delivered. While some of 
these outputs will be managed in line with the CRC’s 
intellectual property management process (see Section 2.5), 
the dissemination of knowledge and scientific understanding 
of contaminants in the environment, relevant to the outcomes 
of the CRC’s research is an important function of the CRC.

CRC CARE’s approach for delivering its research and outputs 
to industry is multifaceted and has led to the CRC being 
successful in achieving on average 85% of its utilisation and 
commercialisation milestones. The CRC supports many of its 
researchers to present at national and international conferences, 
and at industry-focused training and professional development 
events. CRC CARE has trained over 2500 industry professionals 
as part of its industry training program, exceeding the initial 
target of 1000. In addition the CRC has established it industry 
magazine, Remediator, and more recently the Remediation 
Australasia e-magazine. These are both available online, as 
well as distributed to a targeted audience on their release. The 
Remediation Australasia e-magazine and its corresponding 
website were established during 2009-10 by ARIC as a 
mechanism for disseminating information and to encourage 
industry interaction and discussion. Further details can be found 
in Section 3.4.  

The intellectual property that has been identified and protected 
is still in the initial stages of the commercialisation process and 
as such there are no commercialisation arrangements with 
industry to report to date. No spin-off companies have been set 
up in the CRC’s first term.

Information on the specific utilisation and commercialisation 
activities of CRC CARE can be found throughout various 
sections of this report; however a summary of these activities is 
provided below:

■ the production of CRC CARE technical reports, publicly 
available on the company website 

■ workshops and training offered to industry professionals 
■ the maintenance and update of the Contaminated Sites Law 

and Policy Directory 
■ the submission and maintenance of patent applications
■ activities of the National Contaminated Sites Demonstration 

Program (NCSDP) 
■ the delivery of documents for inclusion in the NEPM update
■ support provided to PhD and Honours students, who work 

in conjunction with CRC CARE researchers on research 
activities

■ plant uptake tool uploaded to the CRC CARE website – a 
decision support system developed to estimate human 
exposure to contaminants via vegetables grown in 
contaminated soils, made available in September 2010

■ further development and improvement on the AFFF test kit 

■ the publication of journal papers and presentation of 
conference papers (a full list for the financial year can be 
found in Section 7). 

3.4 eDuCation anD training

There are two components to CRC CARE’s education and 
training program. The focus of the university education 
component is to educate postgraduate students in the highly 
specialised field of environmental contamination research, while 
the second component is dedicated to enhancing knowledge 
and encouraging the professional development of environment 
industry professionals, and raising the awareness of new 
concepts and technologies available. 

3.4.1 eDuCation

CRC CARE’s education program has substantially increased 
the number of highly qualified, suitably trained industry-
ready professionals in the field of contamination assessment, 
remediation and prevention since CRC CARE began.  

All students are allocated to and contribute to the research 
goals and milestones of the CRC. Students are either directly 
embedded into funded research projects and working as part of 
larger project teams, or are undertaking a stand-alone project. 
Industry partners supervise seven of the PhD students, who 
work on projects directly related to that particular organisation. 
In particular, a number of students are involved in Department 
of Defence projects; evidence of the value in this partnership 
between Defence and CRC CARE, and the mutual benefit of 
linking university graduates with end users.

Students are encouraged to attend conferences related to their 
research field to present their work and learn from experts in 
the field. Each student is allocated professional development 
funding which is used to attend such events. Students are also 
encouraged to attend industry training/workshops run by CRC 
CARE. Another important aspect of the students’ development 
is to write and contribute to journal publications based on their 
research. During 2010-11 students contributed to 34 journal 
papers, 28 conference papers and one book chapter that were 
either published, in press or presented.

CRC CARE’s biennial internal Communicate conference (as 
detailed in Section 2.4) was held in July 2010 and brought 
together all researchers and students for two days of knowledge 
sharing and networking. The annual Chairman’s Award for 
outstanding PhD work was presented during the conference, 
with the 2010 award going to Dr Jianhua (Jason) Du of UniSA, 
for his work on ‘Control of aggregate structure, settling and 
dewatering in mineral tailings processing’.

Two awards were also presented to students at the 
internal Commun 11 workshop held in China in April 2011, 
acknowledging the work of CRC CARE’s students based in 
China. 
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With the end of the financial year marking the end 
of CRC CARE’s first term, the total number of 
students that have qualified, or will qualify, through 
CRC CARE’s first-term education program is 64 
PhD students (including 8 from China) and 16 
Honours students, plus an additional 6 Masters 
students from China. This number of PhD students 
surpasses the target number of 50 for the CRC’s 
first term. 

The 2010-11 year saw an additional 2 PhD 
students join CRC CARE, and 16 PhD students 
completed. See Section 3.4 for a detailed list of the 
CRC’s students and research topics.

All of the 26 Australian PhD students who have 
graduated so far have already found work (except 
one, who has postponed seeking work for family 
reasons), and the CRC is confident that the entire 
cohort of 64 PhDs will be quickly engaged in the 
clean-up sector as practitioners or researchers. 

The majority of students have gained employment 
in Australia, continuing their work in research and 
development. While a high proportion have secured 
positions at universities, students have also gained 
work within government, health and community 
services, and the mining industry.

An education highlight during the year was 
the selection of one student to present a 10 
minute presentation on their research at the 
CRC Association Conference in May 2011. Mike 
van Alphen of UniSA presented his work on the 
characterisation of asbestos fibre bundles and 
the release of respirable asbestos fibres. He was 
one of only four student research topics selected 
for presentation at the conference during the 
‘Showcasing Early Career Researchers’ session.

The table below breaks down the location of CRC CARE students and the programs they fall under:

1.
Risk 
Assessment

2. 
Remediation 
Technologies

3. 
Prevention 
Technologies

4. 
Social, Legal, 
Policy and 
Economics

Total

Curtin University of 
Technology

PhD: 1 
Honours: 1  

PhD: 3
Honours: 5 

PhD: –
Honours: – 

PhD: –
Honours: –

PhD: 4
Honours: 6

Southern Cross 
University

PhD: 1
Honours: 1 

PhD: 2
Honours: – 

PhD: –
Honours: – 

PhD: -
Honours: 2 

PhD: 3
Honours: 3

University of South 
Australia

PhD: 8
Honours: 1 

PhD: 16
Honours: 2 

PhD: 6
Honours: – 

PhD: 2
Honours: – 

PhD: 32
Honours: 3 

University of 
Queensland

PhD: 4
Honours: 1 

PhD: –
Honours: – 

PhD: 4
Honours: 2 

PhD: –
Honours: – 

PhD: 8
Honours: 3 

University of 
Technology, Sydney

PhD: -
Honours: 1 

PhD: 4
Honours: – 

PhD: 1
Honours: – 

PhD: 2
Honours: – 

PhD: 7
Honours: 1 

James Cook 
University

PhD: –
Honours: –

PhD: 2
Honours: – 

PhD: –
Honours: – 

PhD: –
Honours: – 

PhD: 2
Honours: –

Huazhong University 
PhD: –
Honours: – 

PhD: 5
Honours: – 

PhD: 3
Honours: – 

PhD: –
Honours: – 

PhD: 8
Honours: – 

Total
PhD: 13
Honours: 5 

PhD: 31
Honours: 7 

PhD: 14
Honours: 2 

PhD: 4
Honours: 2

PhD: 64
Honours: 16 
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honours students 
There are currently no enrolled Honours students in receipt of a CRC CARE scholarship.

honours graduates

Curtin University of Technology

Anita D’Angelo (Second Class 
Honours)

Adsorbed organic species on respirable alumina particles

Clement Thye (First Class 
Honours)

Development/optimisation of an analytical tool to establish 
source of contaminants in the environment, particularly airborne 
emissions based on stable carbon and isotope ratios

Maharindo (Second Class 
Honours)

Kinetic studies of combined adsorbtion and reaction

Regina Wu (First Class Honours) Gradient permeable reactive barrier for groundwater remediation

Sie King Ling (Second Class 
Honours)

Synthesis of metal organic frameworks (MOFs) and application of 
VOC adsorption

Zhao Ying Kong (Second Class 
Honours)

Advanced oxidation (wastewater treatment)

Southern Cross University

Carlo Eastaway (Second Class 
Honours) 

The creation and impact of stigma on contaminated communities

Pelli McMahon (First Class 
Honours)

Toxicological studies of inhalable iron rich particles with and 
without adsorbed chemical species relevant to mining industry 
health and safety

Richard Cuskelly (Second Class 
Honours)

The environmental insult: Risk perception within two 
contaminated Australian communities

University of Queensland

Katherine Hughes (First Class 
Honours)

Phyto-toxicity of the Pb-SO4 ion pair, and its relevance to 
the assessment of Pb risk and to the remediation of lead 
contaminated sites

Tamara Ashford (First Class 
Honours)

Wheat response to nitrogen and phosphorus supply from source 
separated urine and struvite

Tia Northfield (First Class 
Honours)

An evaluation of the effects of soil matrix and mycorrhizal 
infection on the expression of copper toxicity

University of South Australia

Kate Hyland (First Class Honours) Simulation of drawdown effect and impact on contaminant 
transport process at RAAF Base Williamtown

Peter Sanderson (First Class 
Honours)

Ecotoxicological testing of long term lead contaminated soils 
using multispecies soil system

Wendy Harrington (First Class 
Honours)

Bioavailability and toxicity of heavy metals in contaminated 
Australian soils

University of Technology, Sydney

Amy Heffernan (First Class 
Honours) 

Semi-quantitative analysis of pesticides by LC-QTOF-MS
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phD students
 

Curtin University of Technology

Ruh Ullah Nanoparticle catalyst for indoor VOC degradation under visible 
light

James Cook University

Manish Jha Remediation of contaminated groundwater aquifers

Sreekanth Janardhanan Groundwater management

Southern Cross University

Chamindra Vithana The development of accurate and rapid assessment methods for 
acidity pool in sulfate soils materials

Crystal Maher Understanding processes in acid sulfate soil environments using 
stable isotopes

Salirian Claff The assessment of metal geochemistry in acid sulfate soils

University of South Australia

Balaji Seshadri Potential value of coal combustion products (CCPs) in the 
revegetation and ecosystem development of degraded mine 
sites

Dawit Bekele Movement of volatile organics in soils of contaminated aquifer 
sites with the aim of generating model parameters for defining 
affective control/remediation

Gareth Lewis Fate and dynamics of endocrine-disrupting chemicals (EDCs) 
and pharmaceutically active compounds (PhACs) in the soil 
environment

Girish Kumar Choppala Dynamics and agro-environmental significance of dissolved 
organic matter in soils

Kavitha Ramadass Speciation, bioavailability and toxicity of petroleum hydrocarbons 
– development of ecological safe limits and bioremediation 
technology

Liang Wang Novel techniques for pattern recognition, processing and 
analysing the data for contamination monitoring using ion 
selective electrode array (electronic tongue systems)

Mike Van Alphen The characterisation of fibre bundles and the release of 
respirable asbestos fibres

Peter Sanderson Risk-based management and remediation of lead contamination 
at a Defence firing range

Sally Legg Legal and policy implications of risk assessment in relation to the 
assessment and remediation of contaminated sites

Suresh Ramraj Subash 
Chandrabose

Algae-bacterial system for remediation of contaminants

Thammared Chuasavathi Potential value of biosolids and biosolid blends using other 
waste resources in the immobilisation and bioavailability of heavy 
metals

Yanju Liu Recycling and re-use for the remediation of red mud
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University of Technology, Sydney

Richie Cuskelly Creating value through the remediation of contaminated sites

S M Ghausul Hossain Permeable reactive barrier for the treatment of complex organic 
waters

Thamer Mohammed On-site remediation of micro-pollutants from storm waters for 
reuse

Wil Van Deur The role of strategic environmental assessment and environ-
mental impact assessment in the sustainable management of 
contaminated land in the Asia Pacific region

Yousef Okour Removal of persistent organic pollutants using titania (TiO2) 
nanoparticles produced from sludge

University of Queensland

Andrew McKay Development of a unicellular cell tool for the toxicity assessment 
of single and mixture of metals and metalloids

Benjamin Jones Use of organic matter amendments/clays to improve 
rehabilitation of bauxite refinery wastes

Faye Fang Liu Development of an in-vitro cell system for real time measurement 
of toxicological effects of petroleum hydrocarbons

Shiva Prakash The effects on property values of disclosure of site contamination

Yen-Yui Liu Effects of land application of contaminated effluents on soil 
properties and the size, activity and diversity of soil microbial 
communities

new phD students for 2010-11

University of South Australia

Luchun Duan Long-term PAH contaminated soils – risks and remediation

Peeranart Kiddee Integrating life cycle assessment and risk assessment as 
decision making support tools for managing electronic waste

phD graduates

Curtin University of Technology

Dr Christiane Vitzthum Von 
Eckstaedt 

Stable carbon and hydrogen isotope ratios of individual 
volatile organic compounds (VOCs) and polycyclic aromatic 
hydrocarbons (PAHs) in airborne emissions and soils

Dr Pradeepkumar Rangnath 
Shukla 

Development of permeable reactive barrier for degradation of toxic 
organic pollutants and from subsurface water

Dr Siew Hui Chong Application of heterogenous catalysis and adsorption 
technologies to reduce indoor air toxins

University of Technology, Sydney

Dr Javeed Mohammed Abdul Gradient permeable reactive barrier for groundwater remediation

Dr Othman Al-Mashaqbeh Performance of reactive filtration material for stormwater treatment
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University of Queensland

Dr Adam Wightwick Managing copper inputs to viticultural soils for the protection of 
soil fertility: risk assessment, prevention and remediation

Dr Dionne Arthur Assessment of biological effects induced by arsenic mediated 
oxidative stress

Dr Ya-Feng Zhou Use of wastes as immobilising agents for heavy metal 
contaminants

University of South Australia

Dr Anitha Kunhikrishnan Revegetation of metal-contaminated soils using recycled water

Dr Binoy Sarkar Remediation of organic and inorganic contaminants by novel 
bio-reactive organoclays

Dr Dane Lamb Heavy metal phytotoxicity in long-term contaminated soils: 
implications for the development of Australian regulatory 
guidelines and realistic environmental risk assessment

Dr Devarajan Shanmuganathan Fate and behaviour of brominated flame retardants in soil and 
sediments

Dr Elizabeth Brandon The development and harmonisation of domestic site 
contamination law: the role of international law and other 
mechanisms

Dr Fang Han Development of novel nano-materials for organic pollutants 
degradation in wastewater treatment

Dr Ileperumaarachchige 
Vayanga Nishani Rathnayake 

Development and validation of a mechanistic model to predict 
the bioavailability of heavy metals to the microorganisms in the 
soil environment

Dr Ilia Rostami Abusaidi Bioavailability of polycyclic aromatic hydrocarbons (PAHs) and its 
impact on bioremediation

Dr Jianhua Du Control of aggregate structure, settling and dewatering in mineral 
tailings processing

Dr Jin Hee Park The role of bacteria and soil amendments on the 
phytostabilisation of metal-contaminated soils

Dr Kandasamy Thangavadivel Development and application of high frequency ultrasound 
technology for treatment of persistent organic pollutants

Dr Kwon Rae Kim Biogeochemical processes controlling metal dynamics in 
the rhizosphere: implications for phytoremediation of metal 
contaminated soils

Dr Seth Laurenson Management of recycled water irrigation in the viticulture industry

Dr Simi Sugathan Seaweed as an enhancer for bioremediation of persistent organic 
pollutants in long-term contaminated soils

Dr Sreenivasulu Chadalavada Optimal monitoring network design for effective site 
characterisation and pollution control/remediation

Dr Tanya Caceres Bioavailability of organophosphates in soils

Dr Thavamani Palanisami Bioremediation of mixed contaminated soils with special reference 
to MGP sites

Dr Wei Hong Wang Selenium speciation in environmental and biological samples 
using ion chromatography and ion-pair reverse phase 
chromatography hyphenated with ICPMS
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hlm asia group ltd China (huazhong university of science and technology)
phD students 

Chang Liu Generating synthetic soils with high nutrient holding capacity 
using red mud

Lan Gao Cost effective remedial technology for pig wastes

Leguan Zhang Isolating and concentrating different metals from red mud

Maoyun He Production of hydrogen-rich gas from catalytic gasification of 
municipal solid waste

Qiguo Yi A mass balance calculation for metal uptake in red mud

Siyi Luo Mechanism treatment of biomass generated on red mud 
disposal sites and research on biomass powder fuel

Wei Zhan Development of a mini landfill biogas generating technology 
using pig wastes

Xianjun Guo Demonstration project of gasification of biomass micron fuel 
(BMF) and utilisation of gas products

hlm asia group ltd China (huazhong university of science and technology)
masters students
 

Duan Luchan Plant growth study on remediated red mud with different 
amendments

Guanjun Yang Emission characteristic of Cl in biomass combustion

Guifen Peng Study on activity of anaerobic sludge irradiated by low intensity 
ultrasound

Lei Xiao Efficient combustion of biomass micron fuel

Sheng Zhu Hydrogen-rich gas from municipal solid wastes (MSW) gasification

Ying Li The characteristic research of bio-oil from biomass micron fuel

3.4.2 training (via ariC)
 
CRC CARE’s training and workshop program is carried out 
through the Australian Remediation Industry Cluster (ARIC), 
which was established in 2007 as a means of facilitating 
knowledge-sharing throughout the remediation industry. ARIC 
plays an important role in industry education and in facilitating 
the transfer of CRC CARE technology and information to 
end users. It focuses on four key service areas – information, 
networking, issue management and promotion.

The past year has seen CRC CARE consciously focus on 
facilitating new ARIC members, with membership doubling in 
size from this time last year to have over 400 members at the 
end of the financial year. 

The training and workshop activities of CRC CARE now fall 
under the ARIC banner, recognising ARIC as the knowledge 
transfer arm for the CRC to diffuse its information to industry 
participants. The aim is to enhance environment industry 
professionals’ knowledge and awareness of new concepts 

and technologies in contamination assessment, remediation 
and prevention. Through the training CRC CARE is exposing 
environment industry professionals to the most advanced 
assessment, prevention and remediation techniques, as well as 
assisting in building an enhanced skill base with Australia. 

By the end of 2010-11 – also signalling the end of the first term 
of CRC CARE – over 2500 professionals had been trained on 
a range of topics through the training activities of CRC CARE, 
which included workshops, seminars, courses, conferences and 
conference themes.

Training is designed to meet end user needs, and is often 
organised in conjunction with other industry peak bodies. CRC 
CARE will continue to develop and refine its industry training 
program in the second term of CRC CARE, building on the 
success of its first term. Training opportunities for 2011-12 are 
already being established.

A major industry event, hosted biennially by CRC CARE and 
ARIC, is the CleanUp conference. The 2011 conference will 
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be held 7-15 September 2011. While this falls 
outside the reporting period, a significant amount 
of preparation for this conference was undertaken 
during 2010-11, in order to attract the over 200 
presenters and anticipated crowd of 500 delegates 
over nine days of activity. 

ARIC is also improving its means of communication 
and interaction with members by recognising 
and aligning to industry needs more closely. 
Recognising the increasing use and reliance on 
social media as an effective communication tool, 
ARIC has created a LinkedIn profile where forums 
have been set up to enhance communication and 
interaction between members. Established in late 
June, this profile has already attracted significant 
interest. Forums will be held through LinkedIn, 
replacing the previously existing forum structure on 
the Remediation Australasia website. 

The Remediation Australasia website, powered 
by ARIC, provides specialised information as well 
as hosting a quarterly e-magazine featuring not 
only the issues dominating CRC CARE’s research 
agenda but also articles from external industry 
participants. 

The Remediation Australasia e-magazine, 
distributed to ARIC members with the most current 
edition publicly available on the site, has gained 
momentum throughout the reporting period and 
now has six editions available online. Plans are 
underway to evolve the magazine into a printed 
version, providing a larger and more focused 
magazine for the remediation industry. 

With the second term of CRC CARE taking 
effect as of the new financial year (2011-12), it is 
anticipated that ARIC and Remediation Australasia 
will continue to evolve in the second term of CRC 
CARE and play an increasingly important part in 
industry engagement and education.

3.5 sme engagement

CRC CARE’s engagement of small-to-medium 
enterprises (SMEs) is undertaken on multiple levels.

CRC CARE has had a long-standing relationship 
with the member-based organisations ALGA and 
ACLA – which represent the peak contaminated 
land consultants and service providers in Australia 
– over its six years of operation. Through its ARIC 
operations, CRC CARE relies on the support 
of ALGA and ACLCA to assist in knowledge 
dissemination of CRC CARE strategic activities and 
projects to these consulting and service-providing 
SMEs throughout the industry.

These relationships are an important show of 
industry unity and are mutually beneficial in terms 
of promotion of one another’s key objectives and 
outcomes. CRC CARE is pleased to report that 
ACLCA will be joining them as a participant for its 
second term of operation.

On a project level, two SMEs that CRC CARE has 
continued working with during the financial year 
are Adelaide-based company Soil & Groundwater 
Consulting (S&G), and participant company 
FibreCell Australia Pty Ltd.

The collaboration with S&G has been important 
in taking CRC CARE’s laboratory work into the 
field for its Department of Defence projects. In 
particular, S&G assisted in taking the MatCARE™ 
technology for AFFF wastewater (developed 
by CRC CARE) to the field and working with 
CRC CARE in field-based activities targeting the 
contaminated sites characterisation. S&G also 
worked on the development of ReMat™, which 
is being used in the PRB work currently being 
undertaken at Defence sites in South Australia 
and as part of laboratory testing for a BHPBIO 
project. In recognition of the strength and success 
of this relationship, S&G has signed on as a new 
participant for CRC CARE’s second term.

The investigation of 
remediating landfill 
sites using the natural 
filtration ability of plant 
roots, in conjunction 
with SME FibreCell 
Australia.



40 Performance against activities

South Australian-based SME (and CRC CARE participant) 
FibreCell has collaborated with CRC CARE on a project to 
investigate the remediation of landfill sites using the natural 
filtration ability of plant roots in an on-site recycled water 
irrigation system. FibreCell is a biomass production company 
which provides CRC CARE with the technical advice in growing 
the plant species used for photocapping the field test site in 
South Australia, and to assist in the management of the site. 
The project is scheduled for completion in August 2011 and 
has included a field experiment on coal combustion products 
conducted as part of a PhD student’s work.

3.6 CollaBoration

In addition to SME engagement, CRC CARE has built strong 
collaborations in all aspects of its research program, from 
proposal development through to advisory panel assessment, 
research, demonstration sites and industry training programs. 
CRC CARE’s research and demonstration nodes are distributed 
widely across Australia, with hubs in South Australia, Western 
Australia, Victoria, Queensland and New South Wales. 
Internationally it has undertaken collaborations in China, the 
US, Germany, the UK, India, Singapore, New Zealand and 
Bangladesh.

The success of CRC CARE’s collaborations is evidenced by 
the fact that 19 of the 25 participants from the first term of 
CRC CARE have pledged their support for its second term and 
re-signed as participants, continuing their association with the 
CRC.

Significant collaborations are undertaken through the NCSDP 
with CRC CARE partners Australian Department of Defence, 
BHP Billiton Iron Ore Pty Ltd, and Australian Institute of 
Petroleum, the details of which are covered in Section 
3.2.  Dedicated coordinators are employed to manage the 
projects associated with these organisations, which draw from 
universities, consultants, SMEs and end users to deliver on the 
research objectives. The unique structure of the demonstration 
program is mutually beneficial for researchers and industry alike 
– industry partners are able to investigate and assess potential 
clean-up options for their sites, while CRC CARE researchers 
are able to fast-track the application of science to the field by 
working directly with industry in contaminated environments to 
test scientific ideas and technology.

The NCSDP also includes collaborations with ExxonMobil, in 
a project which brings together UniSA, Coffey and Flinders 
University at the disused Port Stanvac oil refinery (south 
of Adelaide, SA), and the partnership with the Queensland 
Government’s Department of Environment and Resource 
Management (DERM) and Southern Cross University working 
on the East Trinity demonstration site (near Cairns, Queensland). 
Both of these collaborations have resulted in significant cash 
investment into the projects being undertaken. 

In addition, in-kind services have been provided by CSIRO 
towards projects in the petroleum program. CSIRO was 
engaged as required on projects relating to the development of 
health screening levels (HSLs), vapour intrusion, the comparison 
of vapour models, and LNAPL remediation. The outcomes of 
these projects were published as technical reports in previous 
years, although CSIRO’s engagement and assistance continued 
into 2010-11. CSIRO will join CRC CARE as a participant in its 
second term of operation. 

External linkages are facilitated through the work of ARIC (see 
Section 3.4). ARIC is responsible for the training and industry 
workshops offered by CRC CARE, which are designed to meet 
end-user needs, and are often organised in conjunction with 
other industry peak bodies.  

3.6.1 international links

With CRC CARE now at the end of its first term, a number 
of project collaborations with international links had been 
completed by the 2010-11 financial year (and have been 
reported in previous annual reports). At least one of these 
collaborations will continue into CRC CARE’s second term, in 
the form of a new project involving Cranfield University (UK).

In addition to direct project work, three internationally renowned 
industry representatives act as committee members of the 
CRC’s Research and Technology Committee – Dr Brent Clothier 
(Plant and Food Research, New Zealand), Professor Gary 
Pierzynski (Kansas State University, USA) and Professor Ming H. 
Wong (Hong Kong Baptist University, Hong Kong).

International collaborations established through the CRC, that 
continued into the 2010-11 financial year, include:

germany

The active collaboration continues with the German research 
agency RUBIN and remediation experts Mull and Partners gmbh 
in the deployment of permeable reactive barrier technology for 
the treatment of groundwater contaminated with chlorinated 
hydrocarbons and heavy metals. The CRC’s Dr Thangavadivel 
Kandasamy spent two weeks under the supervision of Professor 
Volker Birke in Germany in October 2010 at the University of 
Ostfalia facilitating this collaboration. Professor Birke has actively 
been involved with CRC CARE since 2008 and contributes his 
expertise to a number of Defence projects.

usa

US company VeruTEK – who has signed on as a new 
participant for CRC CARE’s second term – is involved in the 
CRC’s research into the use of chemical oxidation techniques 
for groundwater remediation, in conjunction with the Australian 
Department of Defence.
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united kingdom

CRC CARE continues to work with Cranfield 
University on risk communication activities, in 
particular with risk management expert Professor 
Simon Pollard.

singapore

CRC CARE researchers and the National 
University of Singapore are working together on 
nanomaterials including the characterisation of 
clays and synthetic materials potentially used for 
wastewater and soil remediation.

Bangladesh

The CRC is linked to Dhaka University and Dhaka 
Community Hospital in Bangladesh in investigating 
the issue of arsenic contamination in drinking 
water and the local food supply. An estimated 
35 million people are exposed to water with an 

arsenic concentration above 50 micrograms/litre 
in Bangladesh and a further 4.2 million people are 
exposed in West Bengal, India, with many people 
suffering from arsenic-related diseases in these 
two regions. In April 2011 a training workshop 
was held in Bangladesh in conjunction with the 
Dhaka Community Hospital on ‘Arsenic in drinking 
water, soil and food crops in south east Asia’ 
for academics from developing countries such 
as Bangladesh, Cambodia, Vietnam and Nepal. 
Journal papers also continue to be produced and 
published based on the work being undertaken.

italy

Two visiting Italian students completed work with 
Associate Professor Enzo Lombi at the Mawson 
Lakes UniSA laboratories during the year, on a 
project involving the suitability of treatment waste 
biosolids for use in agriculture. This project formed 
part of Program 3: Prevention Technologies.

Laboratory training with Professor Imamul Huq, University 
of Dhaka, and Dr Mohammad Mahmudur Rahman, UniSA 
as part of the training workshop held in Bangladesh in 
April 2011.

Attendees of the training workshop ‘Arsenic in drinking 
water, soil, food crops in south east Asia’, held in 
Bangladesh.
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4. Additional information

4.1 other aCtivities 

CRC CARE has two memoranda of understanding (MOUs) that 
have been in place since 2009 and 2010 respectively. These are 
both with international universities.

memoranDa of unDerstanDing (mous)

india

In 2009 CRC CARE and the Indian Institute of Technology, 
Kanpur (IITK) signed a memorandum of understanding to work 
together on research projects and the training of experts in 
contamination risk assessment and clean-up. IITK ranks as one 
of India’s premier research institutes and is known worldwide 
for its technological and engineering expertise. The agreement 
also offers opportunities for Australian companies specialised in 
clean-up technologies to take advantage of the rapid growth of 
the Indian market.

A second agreement is also operational, with Bharatiar 
University, India, aimed at collaboration in the development of 
novel nanomaterials for remediation. The agreement provides for 
the exchange of both staff and students. Strong links with Tamil 
Nadu Agricultural University have also enabled a continuing flow 
of high quality graduates taking up PhD scholarships with CRC 
CARE at the University of South Australia.

korea

In February 2010 an MOU was signed between CRC CARE and 
HUNIC, the Hub University of Industrial Collaboration, based at 
the Gyeongnam National University of Science and Technology 
(GNTECH) in Korea (previously the Jinju National University).

This collaboration, based on green technologies, has resulted 
in the exchange of information, staff and students during the 
financial year, with UniSA’s Professor Nanthi Bolan teaching at 
GNTECH at the beginning of 2011 for a short period, as well as 
five undergraduate students visiting UniSA for technical training. 
A number of review papers and research papers have also 
resulted from the collaboration, which has UniSA researchers 
assisting on a HUNIC-funded project on biochar and metal 
dynamics. This collaboration has significantly advanced the 
training and capacity building around green approaches to 
contaminant containment and remediation.

4.2 aDDitional reQuirements

CRC CARE underwent its formal Third Year Review in January 
2009. The ten recommendations made to the CRC have all 
been addressed and reported on in previous annual reports, 
with four of these recommendations flagged as ‘Implemented 
– ongoing’ in the 2009-10 report. These recommendations 
continue to be managed appropriately.
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5. Final annual report
The transition from CRC CARE’s first term to 
second term has resulted in 21 milestones 
being incorporated into the new Commonwealth 
Agreement as ‘continuing projects’, including the 
completion of 20 PhD students who began in the 
CRC’s first term.

All IP (listed in Section 2.5) will be transferred 
to CARE II, with technical development and 
commercialisation activities continuing to support 
the patent applications that currently exist. An 
updated table on patent information has been 
included in this annual report (see Section 2.5), 
including international patent details for the 
technologies already protected.

Six of CRC CARE’s existing 25 participants will 
not be contributing to CRC CARE II. Termination 

agreements were signed by Alcoa World Alumina 
Australia, Worsley Alumina Pty Ltd, Capital 
Technic Group Pty Ltd, Coffey Environments Pty 
Ltd, James Cook University and Victorian Urban 
Development Authority (VicUrban), and their share 
in CRC CARE sold back to the company for the 
nominal price of $1.

There has not arisen in the time between the 
completion of the company’s audited financial 
statements and the date of writing this report any 
transaction or event of a material or unusual nature 
likely to affect significantly the operation of the 
CRC.

The final balance of the account that will be 
transferred to the extension CRC is $4,650,567.

6 May 2011: CRC CARE was visited by the Honourable Jay Weatherill MP, South Australian Minister 
for Education and Minister for Science and Information Economy. Minister Weatherill was given a short 
presentation on the history and future of CRC CARE by Managing Director Professor Ravi Naidu, 
before being taken on a guided tour of the laboratory facilities at CRC CARE’s head office at the 
University of South Australia. 

Above left: Professor Andrew Parfitt (Pro Vice Chancellor and Vice President – DIT, UniSA), Professor Max Brennan 
(CRC CARE Board Member) the Honourable Jay Weatherill and Professor Ravi Naidu.
Above right: Demonstration of the laboratory’s capabilities to the Honourable Jay Weatherill by UniSA’s 
Dr Mohammad Mahmudur Rahman (middle) and Professor Ravi Naidu.
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6. Glossary of terms

ACLCA Australian Contaminated Land Consultants Association

AFFF Aqueous film-forming foam

AIP Australian Institute of Petroleum

ALGA Australasian Land and Groundwater Association

AM Member of the Order of Australia

AO Officer of the Order of Australia

ARIC Australian Remediation Industry Cluster

BHPBIO BHP Billiton Iron Ore Pty Ltd

CERAR Centre for Environmental Risk Assessment and Remediation

CEO Chief Executive Officer

CRC Cooperative Research Centre

CRC CARE Cooperative Research Centre for Contamination Assessment and Remediation of the Environment

CSLPD Contaminated Sites Law and Policy Directory

DERM Department of Environment and Resource Management (Queensland)

EPA Environment Protection Authority

ERA Excellence in Research Australia

FAO Food and Agriculture Organisation of the United Nations

HSL Health screening level

ICOBTE International Conference on the Biogeochemistry of Trace Elements

IP Intellectual property

ISTEB International Society for Trace Element Biogeochemistry

JECFO Joint Expert Committee on Food Additives

LATE Lime assisted tidel exchange

LNAPL Light non-aqueous phase liquid

MNA Monitored natural attenuation

NCSDP National Contaminated Sites Demonstration Program

NEPC National Environment Protection Council

NEPM National Environment Protection (Assessment of Site Contamination) Measure

NHMRC National Health and Medical Research Council

PAG Project Advisory Group

PFC Perfluorochemical

PRB Permeable reactive barrier

R&D Research and development

SA EPA South Australia Environment Protection Authority

SCU Southern Cross University

SME Small-to-medium enterprise

TCE Trichloroethylene

UniSA University of South Australia

UK United Kingdom

UQ University of Queensland

USA United States of America

UTS University of Technology, Sydney

VOC Volatile organic compound

WA Western Australia

WHO World Health Organisation
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been derived from the Audited Financial Statements.

The Concise Audited Financial Statements cannot be expected to provide as full an understanding of the 
financial performance, financial position and financing and investing activities of the entity as the Audited 
Financial Statements. Further financial information can be obtained from Audited Financial Statements.

The Audited Financial Statements are available, free of charge, on request to the entity.
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Report of the Board of Directors 
for the year ended 30 June 2011

In respect of the financial year ended 30 June 2011, the Directors of the Company submit the following report made out in 
accordance with a resolution of the Board of Directors:

1. BoarD of DireCTORS

The following persons were Directors of Cooperative Research Centre for Contamination Assessment and Remediation of the 
Environment (CRC CARE) Pty Ltd during the financial year and at the date of this report:

Paul J. Perkins AM (Chairman) resigned 24 June 2011
Russell R. Caplan (Chairman) appointed 24 June 2011
Prof. Ravi Naidu (Managing Director)
Emeritus Prof. Max Brennan AO
Emeritus Prof. Ian Davey
Dr Rod Lukatelich
Dr Paul Vogel
Ms Susan Smith
Mr Mark Hender
Mr Charles Wong
Dr Peter Nadebaum  

2. prinCipal aCtivities of the Company 

The Company is domiciled in Australia.  Its registered office and principal place of business is:
Building X
University of South Australia
MAWSON LAKES  SA  5095

The Company was incorporated to manage and govern the CRC CARE (‘the Centre’).

The objective of the Centre is to promote research and postgraduate education for the development, commercialisation and 
extension of advanced technologies and methods for:

a) assessing contamination risks to land, groundwater and air
b) managing and/or remediating contamination
c) developing safe options for land use and the reuse of wastes on land
d) developing solutions that are acceptable to regulatory agencies and the public, and 
e) capacity building. 

3. DiviDenDs

There were no dividends declared or paid to shareholders during the year ended 30 June 2011.

4. traDing results

The net profit, after tax, of the consolidated entity for the period was $Nil (2010: $Nil).

5. revieW of operations

Details on significant aspects of the operations of CRC CARE can be referenced in the Annual Report sent to all Participants 
contributing funding to the Company.
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6. signifiCant Changes in the state of affairs

During the period the Company received contributions on a cash basis of $12,254,353 
(2010: $13,219,771) and in-kind contributions of $7,067,808 (2010: $8,467,905).

The Company budgeted Research Projects and Scholarships for cash expenditure of $17,426,558 
(2010: $21,993,397) and in-kind expenditure of $20,815,047 (2010: $11,222,982) over a two year period.

7. matters suBseQuent to the enD of the finanCial year

At 30 June 2011 outstanding cash funds from shareholders and supporting participants were $436,842 
(2010: $670,839), and in-kind contributions totalled $nil (2010: $nil) valued in accordance with the terms 
of the agreement with the Commonwealth.

Since balance date the Company has received overdue cash payment contributions of $427,032 
(2010: $318,642). The remaining amount of $9,810 (2010: $352,197) relates to contributions committed 
by Spotless Services.

CRC CARE Participants and the Board of Directors agreed to and supported the submission of a proposal 
for the extension of current Commonwealth funding from 1 July 2011 to 30 June 2020. The extension of 
Commonwealth funding from July 2011 to June 2020 has now been approved and as such, CRC CARE 2 
commenced on 1st July 2011. All existing projects have been rolled into the new CRC.

Other than noted above there has not arisen in the interval between the end of the financial year and the 
date of this report any item, transaction, event of a material or unusual nature likely to affect significantly 
the operation of the company, the results of those operations, or the state of affairs of the company in the 
future periods.

8. likely Developments anD expeCteD results of operations

The Directors believe that it is reasonable to expect that the Centre’s research program will not be 
disadvantaged by the changes resulting from the Deed of Variation (the Deed) that was executed in 
2009-2010 and the CRC remains on track to meet its objectives and deliver its planned outcomes as 
described in the Deed.

Further information on likely developments in the operations of the Company and the expected result of 
operations is available in the Annual Report of the Company.

9. environmental regulation

The entity is subject to significant environmental regulation relating to the testing of contaminated sites and 
the formulation of proposals for the remediation of contamination in the environment.

Personnel of the entity and entities providing research services to the Company are required to conform to 
site specific Environmental Health and Safety plans when entering and working on contaminated sites.

There have been no significant breaches of such environmental regulations or plans.
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10. insuranCe of offiCers

During the financial period, the Company paid a premium of $10,387 (2010: $10,387) to insure the Directors and Secretary of the 
Company.

The liabilities insured are legal costs that may be incurred in defending civil or criminal proceedings that may be brought against 
the officers in their capacity as officers of the Company, and any other payments arising from liabilities incurred by the officers in 
connection with such proceedings. This does not include such liabilities that arise from conduct involving a wilful breach of duty by 
the officers or the improper use by the officers of their position or of information to gain advantage for them or someone else or to 
cause detriment to the company. It is not possible to apportion the premium between amounts relating to the insurance against 
legal costs and those relating to other liabilities.

11. auDitors’ inDepenDenCe DeClaration 
A copy of the auditors’ independence declaration as required under section 307C of the Corporations Act 2001 is set out 
on page 55.

This report is made in accordance with a resolution of the Board of Directors.

For and on behalf of the Board of Directors

Russell R Caplan
CHAIRMAN
Dated: 16 September 2011

Prof. Ravi Naidu
MANAGING DIRECTOR
Dated: 16 September 2011
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Statement of comprehensive income 
for the period ended 30 June 2011
 The Company

 Notes 2011 2010 

  $ $

Revenue

Allocated revenue  21,777,271 21,803,483

   

Expenses   

Advertising  - -

Consultants fees  108,435 206,093

Depreciation  - -

Employee benefits expense  516,154 707,925

Finance costs  9,563 8,949

IT expenses  56,225 17,193

Legal expenses  103,267 52,114

Recruitment  13,033 49,432

Research expenditure – cash  13,304,131 11,835,526

Research expenditure – in-kind  7,067,804 8,467,905

Travel  147,952 101,129

Other  450,706 357,217

Total expenses  21,777,271 21,803,483

   

Income tax expense  - -

   

Net profit/(loss) attributable to members of CRC CARE  - -

   

Other comprehensive income  - -

   

Total comprehensive income  - -
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Statement of financial position 
for the period ended 30 June 2011
 The Company

   2011 2010 

   $ $

CURRENT ASSETS  

Cash and cash equivalents 4,650,566 8,523,705

Receivables 436,842 739,854

Other 474,379 122,426

Total current assets 5,561,787 9,385,985

   

NON-CURRENT ASSETS 

Property, plant and equipment - -

Investments - -

Total non-current assets - -

  

TOTAL ASSETS 5,561,787 9,385,985

  

CURRENT LIABILITIES  

Payables 707,334 81,114

Provisions 43,036 54,231

Accrued expenses 108,680 2,607,107

Deferred revenue 4,702,724 6,643,520

Total current liabilities 5,561,774 9,385,972

  

NON-CURRENT LIABILITIES  

Deferred revenue - -

Total non-current liabilities - -

  

TOTAL LIABILITIES 5,561,774 9,385,972

  

NET ASSETS 13 13

  

EQUITY  

Contributed equity 13 13

TOTAL EQUITY 13 13 
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Statement of changes in equity 
for the period ended 30 June 2011
 The Company

 Contributed  Accumulated 

 Equity Profit Total

 $ $ $

EQUITY   

Balance at 1 July 2009 11 - 11

Issuance of shares 2 - -

Total comprehensive income for the year - - -

Balance at 30 June 2010 13 -  13

Total comprehensive income for the year - -  -

 - -  -

Transactions with shareholders 

Contributions of equity - - -

 - - -

Balance at 30 June 2011 13 - 13
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Statement of cash flows
for the year ended 30 June 2011
 The Company

 Notes 2011 2010 

  $ $

CASH FLOWS FROM OPERATING ACTIVITIES 

Cash contributions received from the Commonwealth  3,500,000 5,000,000

Cash contributions received from all participants  8,560,323 8,219,771

Training course fees  35,602 641,630

Testing revenue  - 45,391

Other  332,658 179,470

Payments to suppliers and employees  (16,091,725) (12,057,132)

Payments of GST and Group Tax  (454,012) (1,435,357)

Receipt of GST  601,085 1,222,625

Net cash flows from operating activities  (4,183,725) 1,816,398

CASH FLOWS FROM INVESTING ACTIVITIES 

Payments for property, plant and equipment  - -

Interest received  310,587 279,672

Proceeds from sale of property, plant and equipment  - -

Net cash flows from investing activities  310,587 279,672

CASH FLOWS FROM FINANCING ACTIVITIES 

Proceeds from issue of shares  - 2

Net cash flows from financing activities  - 2

Net increase/(decrease) in cash held  (3,873,138) 2,096,073

Cash at beginning of financial year  8,523,705 6,427,632

CASH AT END OF FINANCIAL YEAR  4,650,567 8,523,705
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Notes to the financial statements 
for the period ended 30 June 2011
 The Company

 Notes  2011 2010

   $ $

1. REVENUE

Allocated contributions from Participants – cash 13,407,655 12,017,631

Allocated contributions from Third Parties – cash 623,462 134,357

Allocated contributions from Participants – in-kind 6,537,357 7,950,559

Allocated contributions from Third Parties – in-kind 530,450 517,346

Interest received or due and receivable 310,587 306,100

Training fees 35,602 641,630

Testing revenue - 45,391

Other income 332,158 190,469

Total 21,777,271 21,803,483 
 

For discussion and analysis of the financial statements, please refer to the Report of the Board of Directors and the CRC CARE 
2010-11 Annual Report accompanying these Concise Audited Financial Statements.
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Board of Directors’ Declaration
In accordance with a resolution of the Board of Directors of the Company, the Directors declare that in 
their opinion the Concise Audited Financial Statements comply with Accounting Standard AASB 1039; 
Concise Financial Reports and that:

(a) the Concise Audited Financial Statements are an extract from the Audited Financial Statements

(b) the financial statements and specific disclosures included in the Concise Audited Financial 
Statements have been derived from the Audited Financial Statements

(c) the Concise Audited Financial Statements cannot be expected to provide as full an 
understanding of the financial performance, financial position and financing and investing 
activities of the entity as the Audited Financial Statements

(d) further financial information can be obtained from Audited Financial Statements, and 

(e) the Audited Financial Statements are available, free of charge, on request to the entity.

For and on behalf of the Board of Directors

Russell R Caplan
CHAIRMAN
Dated: 16 September 2011

Prof. Ravi Naidu
MANAGING DIRECTOR
Dated: 16 September 2011
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CRC CARE Partners 2010-11
agilent Technologies australia Pty Ltd

alcoa World alumina australia

australian Institute of Petroleum Ltd

BHP Billiton Iron Ore Pty Ltd

BHP Billiton Worsley alumina

Capital Technic Group Pty Ltd

ChemCentre (Wa)

Chevron australia Pty Ltd

CH2MHILL australia Pty Ltd

Coffey environments Pty Ltd

Curtin University of Technology

Department of Defence

Department of environment and Conservation (Wa)

environment Protection authority (Sa)

environment Protection authority (Victoria)

FibreCell australia Pty Ltd

GHD Pty Ltd

HLM asia Group Ltd

James Cook University 

Southern Cross University

Technological Resources Pty Ltd (Rio Tinto)

University of Queensland

University of South australia

University of Technology, Sydney

Victorian Urban Development authority (VicUrban)

CRC CARE is a partnership of organisations dedicated to 
developing new ways of dealing with and preventing contamination 
of soil, water and air including solid and liquid waste management.

Our aim is to focus australia’s foremost expertise and resources on this 
issue and to develop close links with research partners at the cutting edge 
in this field around the world.

Our goals
■  SolutionS foR induStRy

To develop cost-effective and commercially sustainable solutions and technologies 

within regulatory and policy frameworks for the identification and remediation of 

contamination problems of key importance to australia and the asia-Pacific region

■  HigH quAlity RESEARCH 

To deliver research quality that positions CRC CaRe as a national centre of 

excellence with international standing and reputation, ensuring our outcomes 

are recognised and utilised globally

■  dEvElop tHE buSinESS

To lead the development of a new export industry in environmental 

risk assessment and remediation through the delivery of solutions 

and technologies, and support their implementation with training 

programs that develop and improve the environmental 

management skills of the industry’s labour force

■  dElivER publiC bEnEfitS

To ensure the effective adoption of our solutions and 

technologies, leading to health, environmental and economic 

benefits to the australian public through reduced exposure 

to toxic contaminants and improved amenity of our cities 

as a result of cost-effective remediation/management of 

urban land

■  CApACity building

Through university and short-term training, 

educate a generation of researchers and 

practitioners highly skilled at solving and 

preventing the problems of contamination, 

solid and liquid waste management and create 

employment opportunities in the industry for 

these specialists.
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