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A safer, cleaner environmental future
Established and supported
under the Australian Government’s
Cooperative Research Centres Programme

A safer, cleaner
environmental future

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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executive
01 summary
Chairman’s foreword
As the Cooperative
Research Centre
for Contamination
Assessment and
Remediation of the
Environment (CRC
CARE) progresses
into its second term,
it has been pleasing
to observe the steady
flow of scientific and
technical advances,
fruitful industry partnerships and sound advice
that is helping to reshape the national remediation
landscape.
Despite some difficulties in securing the necessary
funding from both public and private sources,
described herein, it is gratifying to note that the
CRC remains on track to meet all of its milestones.
In so doing it is contributing materially to a more
sustainable, more prosperous and safer Australia.
In addition to a wide range of impressive scientific
and technical advances, I wish to draw attention
to the notable record of the Centre in respect of its
relations with industry in the past year:
• the National Contaminated Sites Demonstration
Program continues to be an excellent vehicle in
Australia for demonstrating and translating science
into a real-world industry setting
• partnerships with other countries such as China,
Germany, USA, Italy, India, South Korea and
Bangladesh continue to flourish and to achieve
global advances in remediation
• the Australian Remediation Industry Cluster, along
with the Centre’s publications and media work, is
establishing a sound channel for the transmission
of new science and technology to industry
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• besides training future scientists, the Centre’s
education program each year trains hundreds of
contamination experts in industry, helping to build
and disseminate professional skills in this field
across Australia
• CRC CARE continues to host CleanUp – the
premier global conference for industry and science
on contamination and remediation issues.
On behalf of the Board I can report that the CRC is
operating within its budget and that its governance
arrangements are working well.
The Board would like to express its appreciation
to Managing Director Professor Ravi Naidu
and his dynamic and committed team of
scientists, managers, partners and staff for their
accomplishments to date. We wish them well for the
challenging work that lies ahead in a world where
contamination issues multiply by the year.

Russell Caplan
Chairman, CRC CARE

Managing Director’s report
In 2010, CRC CARE’s
funding was extended
by the Commonwealth
Government for a further
nine years. The new
Centre, CRC CARE II,
began operations on
1 July of this financial
year, effecting a smooth
transition from the old
CRC. Its central focus
is on developing a
national framework and harmonising regulations for
environmental assessment and remediation, as well
as developing and delivering new remediation and
prevention technologies to industry.
With 25 partners, the new CRC reflects the growing
awareness of the significance of contamination to
industry, to our environment, to human health and to
the planet generally – and of the very considerable
opportunities now emerging for Australia to act as a
world scientific leader in overcoming it.

1.1 Achievements
Our scientific and technical achievements for the year
2011–12 included the following:
• Improved – and world-leading – technology for
remediating aqueous film-forming foams (AFFF)
used universally in fire fighting, and diffusion of this
technology to Department of defence (DoD) sites.
• A new biotechnology for remediating hydrocarboncontaminated sites.
• Developed, and filed for a patent for, our
advanced multi-sensor probe for the detection and
measurement of contamination.
• A novel ‘hanging drop’ air toxics exposure system
for measuring the effects of inhalation exposure to
contaminants.

• New and innovative acid sulfate soils remediation
technology implemented at East Trinity,
Queensland, has diminished acidity by more than
90%, for just 3% of the estimated cost of using
conventional means.
• Several new technologies for cleaning up
contaminated groundwater in partnership with DoD.
• A new technique for capping and cleansing
old urban landfill sites and mine dumps was
successfully trialled in South Australia (SA).
• CRC CARE’s recommendations on Health
Screening Levels (HSLs) for petroleum
hydrocarbon contamination have been delivered
to the National Environment Protection Council for
inclusion in revised national policy measures.
• A novel bioslurry remediation technology has been
successfully developed in partnership with BHP
Billiton Iron Ore Pty Ltd (BHPBIO).
• A new CARE tool (rankCARETM) for ranking and
prioritising contaminated sites according to risk
potential has been delivered to a commercial
partner for trials.
• Progress along the path to a nationally harmonised
remediation framework to complement the National
Environment Protection (Assessment of Site
Contamination) Measure (NEPM), which delivers
guidance for assessment of site contamination.
• Novel microbes and microalgae isolated and
characterised for cleansing contaminated
wastes and wastewaters, and developed and
demonstrated a laboratory-scale microbial fuel
cell technology for remediating groundwater
contaminated with petroleum hydrocarbons.
• Developed a new technique to convert solid
industrial wastes into a porous adsorbent material
for removal of heavy-metal contaminants from
wastewater streams, and progressed activated
carbon and hydrous ferric oxide filter media
techniques to remove dissolved organic carbon
and turbidity from stormwaters.
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• Laser-radar (lidar) technology used to examine
dust concentration levels and plume behaviour
under a range of meteorological conditions at Port
Hedland, Australia’s largest iron ore export port,
and has also been deployed to help develop the
world’s largest wind farm at Lake Turkana, Kenya.
Among the Centre’s noteworthy professional
achievements in 2011–12 were:
• CRC CARE scientists contributed to advancing
human knowledge in the field of contamination and
remediation by publishing more than 90 journal
articles during the year.
• Thirty new research projects were approved and
almost all have now commenced, and 39 doctoral
researchers have been recruited to work in them.
• Ten PhDs were completed at the CRC in 2011–12.
CRC CARE now has 36 PhD graduates with a
further 19 expected in the next 18 months.
• More than 500 delegates from around the world
and across Australia attended a highly successful
CleanUp 2011 conference hosted by the CRC in
Adelaide in September. This comprised the 6th
International Workshop on Chemical Bioavailability
in the Terrestrial Environment and the 4th
International Contaminated Site Remediation
Conference.
• The CRC trained more than 750 environmental
managers from industry at short courses
conducted during the year.
• Dr Shaobin Wang of the CRC and Curtin University
was a recipient of one of the prestigious 2012
Thomson Reuters Citation & Innovation Awards
for his work in environmental applications of
nanotechnology.
• Professor Nanthi Bolan was elected a Fellow of the
Soil Science Society of America.
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Our noteworthy activities in the field of
governance, staff and other matters included:
• Mr Russell Caplan, former Chair of Shell Australia,
took over as the new Chairman of the CRC CARE
Board of Directors.
• The new Board is slightly smaller, with 9 members
(down from 10) chosen on the basis of their skills,
and including increased financial expertise.
• Seth Laurenson (University of South Australia)
received a PhD Excellence Award in the category
of Environmental Science as part of the SA
Government’s Science Excellence Awards.
• The CRC received extensive worldwide and
national media publicity for its work with HLM
Asia Ltd and Huazhong University of Science and
Technology into novel ways to produce clean
energy, fertiliser and other by-products from the
contaminated waste stream of China’s 700 million
pigs.
• An international communiqué was issued at the
conclusion of CleanUp 2011, with scientists of
world stature calling for international action to
tackle the growing risks that toxic contamination
poses to human health and the environment
around the planet.
• During 2011–12, the CRC issued a total of
19 media releases as part of its planned
public outreach to build public awareness of
contamination issues, and speed the adoption by
industry and government of the new science and
technology it develops.

1.2 Risks and impediments
The main risks and impediments that the CRC
encountered in 2011–12 concern the security of
funding and in-kind support from both public and
private partner organisations during a period of
global economic uncertainty and belt-tightening.
The level of funding originally sought from the
Commonwealth for the CRC’s second term was
reduced by $10.8 million, with serious implications
for our ability to deliver on all the milestones set
out in the original bid. Given the continuing global
financial crisis, efforts to raise additional funds to
enable CRC CARE to deliver all its milestones have
been challenging. Both the Board and the Managing
Director are looking at sourcing additional funds by
establishing collaboration with remediation
industry sector.
At the end of its first year of operation, CRC CARE II
was faced with numerous challenges with regard to
milestones, which are being addressed with support
from its partner organisations. A major challenge has
been the significant inflexibility of industry funding
during the global financial crisis. For example, a
major Participant has instructed the Centre to delay
scale-up of products from bench to the field due to a
significant reduction in its cash flow. This is likely to
be the scenario for the next two years.

1.3 End-user environment
The end-user environment is uncertain and prone
to reduced investment by CRC partners, public and
private, while the global financial crisis lasts. Even
relatively prosperous sectors, such as minerals and
energy, reflect the general uncertainty by being slow
to make their contributions to research in general.
As of the end of 2011–12 this had not yet obliged
CRC CARE to reconsider its milestones, impact
assessment or business activity, though we remain
alert to the potential need to do so should the global
or national economic situation call for it.

On the positive side, there are clear signs of
strengthening interest and commitment to
combatting contamination in economies such
as China in particular and Asia in general, where
economic growth remains relatively strong and
awareness of health issues is growing. CRC CARE
sees substantial future opportunities in collaborating
on new clean-up approaches with Asian companies
and research centres, and is well positioned through
its network of alliances with numerous countries (e.g.
China, India, South Korea and Bangladesh) to grow
this side of the business as a part of our planned
strategic development.

1.4 Outcomes
Following the extension of CRC CARE, it is now
considered a round 13 CRC; hence there is no
reporting requirement for section 1.4, which is
applicable to round 9 and 10 CRCs only.

1.5 Impacts
As this is the first year of CRC CARE’s second
term, mindful of the qualifications applying to the
circumstances outlined above, there have been
no material changes in the expected outputs or
impact of the CRC, as outlined in the impact tool.
There is at this stage no need for action to address
any issues, and we will update our impacts if the
situation changes.
Program 1
Benefits are primarily for public good, but we expect
to achieve government efficiencies and industry
savings of $1.022 billion (net present value, NPV) and
a benefit–cost ratio of 5. This reflects the extremely
high spillover benefits of taking a national approach.
Impacts include: minimum national benchmarks;
enhancing cost-effectiveness of remediation;
enhancing land-use values; green jobs and urban
renewal; and improved community safety and
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community acceptability. Improved skills of the
industry workforce are expected to be significant, but
a monetary value for these is difficult to assess.
Program 2
We expect a benefit of $398.4 million (NPV) and a
benefit–cost ratio of 8.98. This reflects the extremely
high spillover benefits of taking a national approach.
A major output is a decision support system which
alone should deliver an expected $347 million (NPV).
Increased dollar returns on investments in online
instrumentation, geophysical site assessment tools
and adoption by industry of remote online reporting
at contaminated sites. Benefits are also directed to
Programs 3 and 4. Improved skills of the industry
workforce are expected to be significant, but a
monetary value for these is difficult to assess.

1.6 Conclusion
After the first year of CRC CARE’s second term, on
behalf of our 25 partners in industry and government
and our stakeholders in the wider Australian
community, I am pleased to report encouraging
progress and sustained scientific, technical and
policy achievement in all facets of our activity.
In particular I wish to thank our new Chairman,
Russell Caplan, for his wise guidance and
encouragement.
I also wish to thank every member of our committed,
enthusiastic and highly capable team, who are
motivated by a shared belief that, through our work,
Australia can realise a safer, cleaner environmental
and industrial future.

Program 3
We expect a benefit of $949 million (NPV) and
benefit–cost ratio of 36.63. The risk-compliance
model alone delivers an expected benefit of $919
million (NPV) based on industry assessment. This
model together with information generated from
the exposure output is likely to reduce the need
for remediation by minimising uncertainty in risk
assessments. Further, improved community safety
and improved industry workforce skills are expected
to be significant (though a monetary value is difficult
to assess).
Program 4
We expect a benefit of $335.9 million (NPV) and
benefit–cost ratio of 6.52. Benefits include minimum
national benchmarks, enhanced cost-effectiveness
of remediation and enhanced land-use values. The
expected benefit reported in Program 1 captures
usages from this program. The NPV estimated is a
highly conservative estimate of 5%, although benefits
reported by industries ranged from 5 to 99%.
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Professor Ravi Naidu
Managing Director, CRC CARE

“There are clear signs of strengthening
interest and commitment to combatting
contamination in Asia, where economic
growth remains relatively strong and
awareness of health issues is growing.”
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Governance
&
02 management
CRC CARE is a research and development
organisation providing new knowledge and
technology in assessing, preventing and remediating
contamination of soil, water and air. With over
160,000 potentially contaminated land sites
estimated to exist in Australia alone, the challenges
being tackled by CRC CARE are substantial and
widespread.
Established under the Australian Government’s CRC
Program in 2005, CRC CARE represents Australia’s
foremost expertise in the development, utilisation 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
• capacity building.
Originally funded for a 7-year term, in 2010 CRC
CARE applied for and received an additional 9
years of funding through the CRC Program. Having
commenced on 1 July 2011, CRC CARE’s second
term will continue through to 2020.
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, small and medium-sized
enterprises (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
from 1 July 2011 to 30 June 2012.
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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 CRC CARE. A limited liability entity
with 12 shareholders, voting and dividend rights
are determined by the value of contributions by
CRC CARE shareholders in the relevant financial
year. Voting rights and the payment of returns from
any commercialisation of intellectual property (IP)
for Essential and Other Participants of CRC CARE
are provided for through the ownership of shares
in projects (see page 19 for more on Essential and
Other Participants).
CRC CARE Pty Ltd is governed by a shareholderelected skills-based Board. The maximum number of
Directors is 10, 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 2 years. During 2011–12 the Board met five
times. Following an extraordinary general meeting in
the previous financial year, Mr Russell Caplan was
appointed the new chairman of CRC CARE, taking
over from the inaugural Chair Mr Paul Perkins. Russell
Caplan was re-elected as Chair at the annual general
meeting on 28 November 2011. The Board was also
restructured to expand its range of skills. Three new
members were elected in November, and in February
an additional member with specific finance skills
was appointed. The overall size of the board was
decreased to nine members.

2.1.1. The CRC CARE Board
The table below presents details of the members of the CRC CARE Board during 2011–12 .
Name

Role

Key skills

Independent/
organisation

Elected Members of the Board from 28 November 2011
Mr Russell Caplan

Independent Chair of Board, Remuneration and
Succession Committee

Industry, commercial and
management, corporate
governance
Professor Ravi Naidu Chief Executive Officer and Managing Director,
Research, management,
Research and Technology Committee, Audit and commercial, policy and end-user
Risk Management Committee, Remuneration
linkages
and Succession Committee, Policy Advisory
Committee, Management Committee
Emeritus Professor
Board Director, Research and Technology
Research and policy
Max Brennan AO
Committee (Chair), Remuneration and
Succession Committee
Dr Rod Lukatelich
Board Director, Research and Technology
Petroleum industry, research,
Committee, Remuneration and Succession
environmental management
Committee (Chair), Policy Advisory Committee
Dr Paul Vogel
Board Director, Research and Technology
Regulatory
Committee, Policy Advisory Committee
Mr Charles Wong
Board Director, Audit and Risk Management
Venture capital/finance
Committee
Ms Anthea Tinney^ Board Director, Audit and Risk Management
Regulatory
Committee, Policy Advisory Committee
Board Director, Audit and Risk Management
Research, academic and
Professor Andrew
management
Parfitt^
Committee, Remuneration and Succession
Committee
Ms Beth Laughton*
Board Director, Audit and Risk Management
Finance
Committee (Chair)
Company secretary

Independent

CRC CARE

Independent

BP Refinery
Kwinana Pty Ltd
Independent
HLM Asia Group
Ltd
Independent
University of South
Australia (UniSA)
Independent

Ms Cathy Cooper
Audit and Risk Management Committee
Legal
Members of the Board from 1 July 2011 to 28 November 2011

Independent

Emeritus Professor
Ian Davey^^
Mr Mark Hender^^
Dr Peter
Nadebaum^^

Board Director, Audit and Risk Management
Committee
Board Director
Board Director

Academic and research

Independent
Independent
GHD Pty Ltd

Ms Susie Smith^^

Board Director

Commercialisation, management
Service industry, research,
sustainability, environmental
auditing, Australasian Land and
Groundwater Association (ALGA)
Energy/gas industry, environmental
sustainability, carbon policy,
regulatory

Independent

^ These members were voted into office at the AGM on 28 November 2011.
^^ These members ceased as Directors of the Board at the AGM.
* Beth Laughton was appointed to the Board in March 2012. Shareholders will be given the opportunity to ratify this appointment at the 2012 Annual General
Meeting, scheduled for 23 October 2012.
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The Board provides the overall strategic direction
necessary to ensure that the above roles are carried
out, and exercises stewardship of the Company’s
resources in a manner that enables its objectives to
be met.

The Board’s roles include:
• Appointing the Managing Director
• Providing strategic direction to CRC CARE (the
Company)

Where particular agreements apply (e.g. the
Commonwealth Agreement and the Participants’
Agreement), the Board will use its best endeavours
to ensure that the objectives, policies, strategies and
plans applicable to the Company are met.

• Overseeing the financial management of the
Company
• Ensuring that effective governance practices are
in place, including an integrated and detailed
approach to risk management

Attendances at board meetings held in 2011–12 are
documented in the following table.

• Monitoring senior management performance
• Developing succession plans
• Ensuring that the Company adheres to a high
ethical standard.

Mr Russell Caplan
Professor Ravi Naidu
Emeritus Professor Max Brennan AO
Dr Rod Lukatelich
Dr Paul Vogel
Mr Charles Wong
Emeritus Professor Ian Davey^^
Mr Mark Hender^^
Dr Peter Nadebaum^^
Ms Susie Smith^^
Ms Anthea Tinney^
Professor Andrew Parfitt^
Ms Beth Laughton*

Aug 2011

Sept 2011

Nov 2011

March 2012

May 2012

•
•
•
•
•
•
•
•
•
•

•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•

•
•
•

•
•

^ These members were voted into office at the AGM on 28 November 2011.
^^ These members ceased as Directors of the Board at the AGM.
* Beth Laughton was appointed to the Board in March 2012.
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•
•

•
•
•

2.1.2. Board profiles
Mr Russell Caplan, FAICD
Russell Caplan was
elected to the position of
Chairman of CRC CARE at
the Extraordinary General
Meeting of shareholders
in June 2011, and was
re-elected at the AGM in
November 2011. Mr Caplan
graduated in Law from Melbourne University in 1968,
joining Shell in the same year. His career with Shell
spanned all the inhabited continents and many
disciplines. Throughout his career his responsibilities
included sales and marketing, strategic planning,
business development, general management
and executive directorship, across the upstream,
downstream and corporate sectors of the business.
In 2006 Mr Caplan took up the position of Chairman
of Shell in Australia, from which he retired in 2010
after 42 years with the company. He was also
Chairman of the Australian Institute of Petroleum (AIP)
from 2007 to 2009. Russell is a non-executive director
of Orica Limited and of the recently floated Australian
rail company QR National Limited. He is Chairman
of the Melbourne and Olympic Parks Trust. He also
sits on the boards of the Committee for Economic
Development of Australia and the Australian Cancer
Research Foundation.

Professor Ravi Naidu, BSc,
MSc, PhD, FSSSA, FASA,
FNZSSS, CChem
Ravi Naidu has been
a research leader in
environmental contaminants,
bioavailability and
remediation for over 30 years.
He is co-author of more
than 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 9-year extension in 2010. Prior
to joining UniSA in December 2002, Professor Naidu
was Chief Research Scientist and leader of the
Remediation of Contaminated Environments Program
at the Commonwealth Scientific and Industrial
Research Organisation (CSIRO) Land and Water
Division, and Component Coordinator of CSIRO’s
Land and Water Sector.
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.
In 2012 he received the International Soil Scientist
of the Year Award from the Soil Science Society of
America. 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 (ARIC),
immediate past President of the International Society
on Trace Element Biogeochemistry, and a member of
the Contaminated Sites Audit panel of the Victorian
Environment Protection Authority (EPA).
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Emeritus Professor Max
Brennan, AO
Max Brennan is an eminent
scientist, graduating from the
University of Sydney in 1954
with a BSc (Hons) followed by
a PhD in 1958. His research
has focused predominantly
on cosmic rays, nuclear
physics and plasma physics. Spending several
years at Flinders and Sydney Universities as Deputy
Vice-Chancellor, he has also served on international
and national committees, including the International
Fusion Research Council (1987–1995), Australian
Atomic Commission (Chairman, 1983–1987)
and the Australian Research Council (Chairman,
1991–1997). Professor Brennan was a consultant on
higher education and research for the World Bank
(1994–2007) and the Inaugural Chief Scientist for SA
(2005–2007). He was made an Officer in the Order of
Australia in 1985.

Ms Beth Laughton, BEc,
FCA, FAICD
Beth Laughton graduated
with a Bachelor of Economics
from the Australian National
University in 1979. After
qualifying as a chartered
accountant with Peat Marwick
Mitchell (KPMG), she spent
more than 20 years in investment banking, providing
advice to companies on mergers, acquisitions,
divestments and equity capital market transactions.
She is currently a non-executive director of JB Hi-Fi
Limited and Chair of its Audit and Risk Management
Committee. She sits on the Defence SA Advisory
Board and is a member of its Audit and Risk
Management Committee. Ms Laughton is also a
non-executive director of the ASX-listed Australand
Property Group companies and a member of their
Audit and Risk Management Committee.
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Dr Rod Lukatelich,
Environment and
Dangerous Goods
Manager, BP Refinery
Kwinana Pty Ltd; BSc
(Hons), PhD, MAIBiol.
Rod Lukatelich’s career
has spanned academia,
environmental consulting
and industrial environmental management. In
various roles at BP he has led a small team of
environmental engineers and been responsible for
environmental management systems, monitoring
and reporting emissions, wastewater treatment,
environmental impact assessment for major projects,
solid waste management, groundwater production,
soil and groundwater remediation, dangerous
goods management, and Major Hazardous Facility
Safety Reports. He has also supported BP’s global
refining businesses as a Senior Environmental
Technologist (1995–1997) and as Water Technology
Advisor (2004–2006) in the areas of contaminated
site assessment and remediation, and wastewater
treatment, respectively.
Dr Lukatelich has broad experience in regulatory
systems, having completed major contaminated
site remediation projects in Asia, Europe and the
Americas and the Middle East. Dr Lukatelich’s
academic research included studies on the impacts
of eutrophication on algae and seagrasses in lakes
and estuaries, relationships between hydrodynamics
and water quality, and development of ecological
models. He has published 52 refereed papers and
book chapters in environmental science. He is
currently a board member of the Western Australian
EPA, Chair of the oil industry LNAPL (light nonaqueous phase liquid) Forum, member of the WA
Department of Environment and Conservation (DEC)
Stakeholder Reference Group and has been a
director of CRC CARE since its inception.

Professor Andrew Parfitt,
Pro Vice Chancellor,
Information Technology,
Engineering and the
Environment, UniSA
Andrew Parfitt received his
BE and PhD degrees in
Electrical and Electronic
Engineering from the
University of Adelaide. For almost two decades from
1987 his work spanned the Defence Science and
Technology Organisation, the University of Adelaide,
CSIRO and the CRC for Satellite Systems (CRCSS).
In 2004 he became Professor of Telecommunications
and Director of the Institute for Telecommunications
Research at UniSA while continuing as CRCSS
Chief Executive Officer (CEO). In 2007 he became
Pro Vice Chancellor and Vice President: Division
of Information Technology, Engineering and the
Environment at UniSA. A senior member of the
Institute of Electrical and Electronic Engineers and
a Fellow of Engineers Australia, he is currently Chair
of the Australian Academy of Science National
Committee for Radio Science and a member of the
council of the International Union of Radio Science.
He is a director of the Defence Teaming Centre,
the Technology Industry Association and the CRC
for Integrated Engineering Asset Management.
He has held adjunct appointments at Adelaide
University, Sydney University and Macquarie
University. In 2010 Professor Parfitt was appointed
to the Commonwealth Government’s Space Industry
Innovation Council.

Ms Anthea Tinney, Chair,
Australian National
Commission for UNESCO;
Chair, Sydney Harbour
Federation Trust
Anthea Tinney is the Chair
of the Australian National
Commission for the United
Nations Educational,
Scientific and Cultural Organization (UNESCO),
Chair of the Sydney Harbour Federation Trust, a
member of the Australian Government’s Independent
Communications Committee, and an independent
member of a number of public-sector audit
committees. She was previously the Chair of Land
and Water Australia and the inaugural independent
Chair of the Steel Stewardship Forum. Ms Tinney
was a deputy secretary in the federal environment
portfolio and, prior to leaving the Australian Public
Service in 2008, was appointed as the interim
CEO of the National Film and Sound Archive. Her
public service career also included a period as the
head of the Cabinet Office in the Department of
Prime Minister and Cabinet and some years in the
Treasury. Ms Tinney has served on several boards
and has wide experience in public policy advice
and government administration. She has a Bachelor
of Economics degree and was awarded a Public
Service Medal in 1995 for services to the Australian
Cabinet system.
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Dr Paul Vogel, Chairman,
EPA WA
Paul Vogel is Chairman of the
EPA WA, 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 EPA SA, 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
Charles Wong is a
professional engineer
who worked in the
telecommunications industry
in Canada for over 25 years.
In late 2005 he became a
project manager at HLM Asia
Group Ltd Hong Kong, a
financial consulting and investment firm with offices
in Hong Kong and Beijing. His responsibilities in the
telecommunications industry included research and
development, manufacturing, marketing and product
management for a multinational telecommunication
company. He has a BASc from the University of
Toronto. Mr Wong’s main focus with HLM Asia Group
is project management that includes corporate
financing, mergers and acquisitions, investment
fundraising, and initial public offerings. HLM has
significant involvement in traditional energy and
renewable energy businesses in the People’s
Republic of China. Mr Wong is currently overseeing
CRC CARE’s research activities in China.
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2.1.3. 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 and Succession Committee
• Research and Technology Committee.
Audit and Risk Management Committee
The primary purpose of the Committee is to assist
the Board in fulfilling its responsibilities relating to the
accounting and reporting practices of the Company.
In addition, the Committee will:
• oversee, coordinate and appraise the quality of
the external audit and recommend appointment,
and the terms of such appointment, of the external
auditor to the Company
• maintain, through regular meetings, open lines
of communication between the Board and
the external auditors to exchange views and
information as well as to confirm their respective
authority and responsibilities
• serve as an independent and objective party
to review the financial information submitted by
management to the Board for issue to members
and regulatory authorities
• oversee compliance with the Commonwealth and
Participant Agreements and the requirements of the
Corporations Act as they apply to the operations of
the Company
• review the adequacy of the reporting and
accounting controls.

The Audit and Risk Management Committee meets at
least three times a year.
Prior to the appointment of Ms Beth Laughton to
the Board of Directors and as Chair of the Audit
and Risk Management Committee, Mr Brenton
Ellery (Chartered Accountant and Partner, Edwards
Marshall Pty Ltd) was appointed as the interim Chair
of the Audit and Risk Management Committee.

Committee Name

Audit and Risk Management Committee

Name

Role

From 1 July 2011 to 27 March 2012
Mr Brenton Ellery (chartered accountant and independent Interim Chair)
Dr Rod Lukatelich
Emeritus Professor Ian Davey
From 1 July 2011 to 30 June 2012
Mr Charles Wong
Ms Cathy Cooper
Professor Ravi Naidu
Mr Kevin Weidenhofer (finance)
From 27 March 2012 to 30 June 2012
Ms Beth Laughton
Ms Anthea Tinney
Professor Andrew Parfitt

Remuneration and Succession Committee
The Committee:
• ensures that levels of remuneration are sufficient to
attract and retain executives of the quality required
to successfully manage the Company
• ensures that a succession plan is in place for the
Company, noting that some of the key individuals
may not be in the direct employ of the Company
• reviews and recommends to the Board
remuneration policies and packages for the
Managing Director and senior executives directly
reporting to the Managing Director so as to
link remuneration to corporate and individual
performance

Interim Chair
Member
Member
Member
Company Secretary
In attendance
In attendance
Chair
Member
Member

• recommends to the Board any changes in
remuneration policy including superannuation,
and remuneration structure for executives
identified above
• ensures there is a proper performancemanagement process in place throughout the
organisation and that it is operating effectively
• reviews and recommends to the Board any
changes to non-executive directors’ fees.
The Remuneration Committee comprises four
Company directors (including the Board Chair) and
during 2011–12 was chaired by Dr Rod Lukatelich.
The Committee meets as often as is required by
the Board or as the Committee may determine, but
generally not less than once a year.

annual report 2011/2012

015

Committee Name
Name
From 1 July 2011 to 30 June 2012
Dr Rod Lukatelich
Mr Russell Caplan
Emeritus Professor Max Brennan AO
From 27 March 2012 to 30 June 2012
Professor Andrew Parfitt
Ms Cathy Cooper

Research and Technology Committee
The purpose of the Committee is to:
• oversee the research activities of the Company

Remuneration and Succession Committee
Role

Independent/organisation

Chair
Member
Member

BP Refinery Kwinana Pty Ltd
Independent
Independent

Member
Company Secretary

UniSA
Independent

• advise on any other matters referred to the
Committee by the Board.
The Research and Technology Committee meets at
least twice a year.

• advise the Board and Managing Director on
strategic issues and individual projects

Committee Name
Name
From 1 July 2011 to 30 June 2012
Emeritus Professor Max Brennan AO
Dr Rod Lukatelich
Professor Ravi Naidu
Dr Paul Vogel
Mr Andrew Pruszinski (policy)
Mr Stuart Rhodes (minerals industry)
Mr Alex Simopoulos (consultancy/
environmental practitioner)
Professor Ming Wong (research)
Professor Gary Pierzynski (research)
Dr Brent Clothier (research)
From 1 July 2011 to 28 November 2011
Mr Mark Hender
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Research and Technology Committee
Role

Independent/organisation

Chair
Member
Member
Member
Member
Member
Member
Member
Member
Member

Independent
BP Refinery Kwinana Pty Ltd
CRC CARE/UniSA
EPA WA
EPA SA
Rio Tinto
Australian Contaminated Land
Consultants Association (ACLCA)
Hong Kong Baptist University
Kansas State University USA
Plant & Food Research NZ

Member

Independent

2.1.4. Non-Board committees

• any other matters referred to the Committee by the
Managing Director or the Board.

The Policy Advisory Committee and Management
Committee are non-Board committees that report to
the Managing Director.

The Committee shall provide its advice on a ‘best
endeavours’ basis taking into account the resources
available to the Committee; noting that such advice
cannot be binding on any Commonwealth, State
or Territory regulatory agency or local government
authority concerned with land management and/or
site assessment and remediation.

Policy Advisory Committee
The purpose of the Committee is to advise the
Managing Director on:

The Committee shall be a resource for the sharing of
policy experience on site contamination assessment,
remediation and management issues among its
members and other stakeholders.

• environmental policy matters, including those
matters referred to it by the Managing Director or
the Board
• policy projects and/or the policy implications of
projects undertaken by CRC CARE

The Policy Advisory Committee is to meet not less
than twice per year. Due to the review restructure
of all committees, however, the Policy Advisory
Committee did not meet during 2011–12.

• the path to adoption for policy projects and policy
acceptance for the outcome of other projects
• new directions for research as well as on technical
matters and technologies, from a public policy
perspective, as they relate to CRC CARE’s
research directions
Committee Name

Policy Advisory Committee

Name

Role

Independent/organisation

Mr Stuart McConnell
(regulatory agency – Victoria)
Dr Rod Lukatelich
Dr Paul Vogel
Ms Anthea Tinney
Professor Ravi Naidu
Dr Janet Macmillan (regulatory agency)
Mr Niall Johnston (regulatory agency)
Mr Stuart Rhodes (mining industry experience)
Mr Ross McFarland (site auditing experience)
Dr Bruce Kennedy (Program 1 leader;
regulatory experience)

Chair

Independent

Member
Member
Member
Member
Member
Member
Member
Member
Member

BP Refinery Kwinana Pty Ltd
Independent
Independent
CRC CARE
WA DEC
Independent
Rio Tinto
AECOM
CRC CARE
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2.1.5 CRC CARE staff
Major staff changes throughout the year included
Michy Kris taking over the role of Business Manager
after the General Manager, Michael Williams’
departure, and the creation of an Education Program.
Key CRC CARE staff during 2011–12 are detailed in
the table below.
Key Staff
Name

Organisation

Professor Ravi Naidu
Dr Michael Williams*
Mr Michy Kris^
Mr Kevin Weidenhofer
Dr Bruce Kennedy
Dr Cheryl Lim
Professor Jack Ng
Professor Megharaj Mallavarapu
Professor Nanthi Bolan
Mr Andrew Beveridge

CRC CARE
position/role

CRC CARE

Time committed
(FTE)

CEO, Managing Director and
Chief Scientist
CRC CARE
General Manager
CRC CARE
Business Manager
CRC CARE
Finance Manager
CRC CARE
Program 1 Leader
National Measurement Institute (NMI)
Program 2 Leader
University of Queensland
Program 3 Leader
UniSA
Program 4 Leader
UniSA
Program 5 Leader
CRC CARE
Education Program Leader

0.8
1.0
1.0
1.0
0.6
0.8
0.6
0.6
0.5
1.0

* Departed 2 September 2011
^ Commenced 9 January 2012, replacing Michael Williams

Organisational structure
Company Secretary

Board

Committees
of the Board

Managing Director

Policy Advisory
Committee

Executive Management Team
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2.2. Participants
During the 2011–12 reporting period, there were no
changes to Participants listed in the Commonwealth
Agreement. The participant list as at 30 June 2012 is
as follows:
Participant type

Australian Business
Number

Organisation type
(or individual)

Agilent Technologies Australia Pty Ltd
Australian Contaminated Land
Consultants Association Incorporated

Essential
Other

29 088 510 605
n/a

Australian Institute of Petroleum Ltd
BHP Billiton Iron Ore Pty Ltd
CH2MHILL Australia Pty Limited
ChemCentre (WA)
Chevron Australia Pty Ltd
CSIRO
Curtin University of Technology
Department of Defence (DoD)
Department of Environment and
Resource Management (Queensland)
Department of Industry, Innovation,
Science, Research and Tertiary
Education – NMI
EPA SA
EPA Victoria
FibreCell Australia Pty Ltd
GHD Pty Ltd
HLM Asia Group Limited
Soil & Groundwater Pty Ltd
Southern Cross University
Technological Resources Pty Ltd (Rio
Tinto)
University of Queensland
UniSA
University of Technology, Sydney (UTS)
VeruTEK Technologies, Inc.
WA DEC

Essential
Essential
Other
Essential
Essential
Essential
Essential
Essential
Essential

11 005 152 581
46 008 700 981
42 050 070 892
40 991 885 705
29 086 197 757
41 687 119 230
99 143 842 569
68 706 814 312
46 640 294 485

Industry/private sector
Consulting industry
association
Industry/private sector
Industry/private sector
Industry/private sector
Industry/private sector
Industry/private sector
Australian Government
University
Australian Government
State government

Essential

74 599 608 295

Australian Government

Essential
Essential
Other
Other
Essential
Other
Essential
Essential

85 393 411 003
85 899 617 894
60 114 025 759
39 008 488 373
International
62 100 220 479
41 995 651 524
12 002 183 557

State government
State government
Industry/private sector
Industry/private sector
Industry/private sector
Industry/private sector
University
Industry/private sector

Essential
Essential
Essential
Essential
Essential

63 942 912 684
37 191 313 308
77 257 686 961
International
38 052 249 024

University
University
University
Industry/private sector
State government

Participant

Essential Participants are persons, bodies or
organisations that provide essential support
(including essential cash or in-kind contributions)
for the activities of the CRC.

In addition to the financial support of CRC CARE’s
Participants, the WA Department of Health provided
in-kind time in support of two participants (WA DEC
and ChemCentre).
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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 2011–12
financial year 70% of the CRC’s cash was sourced
from Participants and 30% from the Commonwealth.
This funding performance was the same as the
previous year.

The CRC reaches this market through several
mechanisms. Completed research is not only
published in journals, but also in a series of CRC
publications, notably CRC CARE’s Technical Report
series. These are normally made available to
users either in print form or via the CRC’s website.
Seven new Technical
Reports were published
technical
in 2011–12. These
report
techn
repicoartl
included a report on
sampling strategies for
biological assessment
of groundwater
ecosystems, a guidance
document for the
revegetation of land
contaminated by metals
or metalloids, and a series of highly
regarded reports on Health screening levels for
petroleum hydrocarbons in soil and groundwater.
Another three Technical Reports are in hand, as well
as new reports prepared for partners BHP Billiton
Iron Ore Pty Ltd (BHPBIO) and DoD.
CRC for Contamination Assessment and Remediation of the Environment

CRC
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ation

Assess

ment
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media

no. 10

no. 10

The overall financial performance of CRC CARE was
in keeping with budgeted predictions. No issues were
experienced that would require additional strategies
to be implemented.
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 2012
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.
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Petroleum Vapour Model Comparison: Interim Report for CRC CARE

2.4.1. Industry and research stakeholders

A significant communications initiative in 2010–11
was the Participants Meeting and Industry Forum,
held in Perth on 28 May. The aim of this event was to
focus on WA Participants in the CRC and the local
user market, to brief them on the CRC’s research and
capacity, and to provide an opportunity for different
local industries to explain their scientific needs to the
CRC and its partners. An overview of the CRC’s WAbased research was presented, followed by a series
of talks from the main researchers and industry
representatives. This led into a lively question-andanswer session and later informal discussion. The
event was well received by attendees, and the
CRC is considering holding similar exchanges in
other states.

Effort is directed at the CRC’s industry market,
made up primarily of firms and consultants dealing
with contamination assessment and remediation
in mining and mineral processing, fuel storage
and transport, land development, manufacturing,
waste and other sectors requiring best practice in
environmental management. In the public sector,
key players include regulators, such as state EPAs,
and managers of large areas of land with a history of
industrial or chemical use, such as airports and DoD.

Other means of reaching the CRC’s technical
audiences include workshops and seminars (see
section 3.4. Education and training), and the CRC’s
continuing organisation and sponsoring of the main
research conference held in this field in the Asia–
Pacific region, the ‘CleanUp’ series. CleanUp 11,
which comprised the 4th International Contaminated
Site Remediation Conference and the 6th
International Workshop on Chemical Bioavailability
in the Terrestrial Environment, was held in Adelaide

2.4. Communications
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. CRC CARE maintains an ongoing program
of communication across several areas, which are
outlined as follows.
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Health screening levels for petroleum
hydrocarbons in soil and groundwater
Part 4: Extension model
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in September 2011. More than 500 people attended,
with the combined events featuring more than 30
plenary and keynote speakers, over 200 oral papers,
more than 40 posters, six conference workshops
and two field trips. Displays were also mounted at
the CRC Association Annual Conference in Adelaide
on 15–17 May, and prepared for the 4th International
Congress on Arsenic in the Environment in Cairns in
July 2012.
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The CRC continues to support ARIC as a platform
for industry membership and closer links (see
section 3.4). The CRC’s main industry newsletter,
Remediation Australasia, is produced and circulated
through ARIC, and by the end of the financial year, 10
issues were available via the website. The magazine
strives to inform representatives of the Australasian
remediation industry about new research and
developments that may influence their business,
and aims to help them meet the challenges of
dealing with contamination. Remediation Australasia
was launched in 2009 with a view to becoming
CRC CARE’s flagship publication for disseminating
information and advancing ARIC’s profile. Published
quarterly (January, April, July, October), the magazine
was initially an online-only publication. It became a
fully fledged magazine in 2011, distributed in hard
copy to subscribers and available online in PDF form.
Subscription to Remediation Australasia is free and
has grown continually throughout the publication’s
lifetime. Its more than 2000 recipients span the
breadth of CRC CARE’s stakeholders: industry
participants, environmental consultants, regulators,
government departments and agencies, universities
and other research organisations.

The CRC also maintains an internal web-based
mechanism for external members of the CRC’s
national research and advisory committees to
exchange information and materials.
2.4.2. Communicating with the public
The second area of the CRC’s broad communication
effort involves the general public. To this end 19 press
releases or alerts were issued in 2011–12 (see below)
with substantial pick-up by the media. For example,
the story concerning the CRC’s involvement in power
generation using pig waste in China received major
attention from the print media and radio. A brace of
stories and media cover also emerged from CleanUp
11, including a call for an international convention for
the protection of humanity and the environment from
toxic contamination. During the conference 10 media
releases were issued, eight media interviews were
given, and a media briefing was held.
The CRC maintains a range of non-technical
material on its website, such as brochures and
fact sheets. During the year, for example, the Fact
Sheet series was expanded to include a new item
on the controversial subject of coal seam gas. The
website continues to be an essential part of the
CRC’s information delivery strategy, and in early 2012
service providers were approached to redevelop
CRC CARE’s main website as well as several

In June 2012, CRC CARE hosted a visit from the
Hon. Don Farrell, MP, Parliamentary Secretary
for Sustainability and Urban Water. Following an
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associated websites (ARIC/Remediation Australasia,
CleanUp and the Contaminated Sites Law & Policy
Directory). This project will continue into 2012-13 and
aims to better integrate the structure, look and feel of
the sites (including the content management system
that underpins them), better integrate with social
media, improve workflows and contact database
management, facilitate email-marketing campaigns,
and improve event registration and payment systems.
The CRC expanded its social media presence in
2011–12 with the launch of its Facebook page, to
go with its LinkedIn profile. A Twitter account was
initiated later in 2012. Current and former students
are the user group most engaged with Facebook,
while the CRC aims to engage a wider audience,
including the media and the research and sciencecommunication communities, with Twitter.
Media releases and alerts issued in the 2011–12
financial year
• Media Alert – Cleaning up the world starts in
Adelaide – 15 August 2011
• UK turns waste into jobs, health and wealth
– 11 September 2011
• Concern grows over risks from new chemicals
– 11 September 2011
• Underground barriers ‘can protect drinking water’
– 12 September 2011
• Asia’s e-waste pollution ‘may spread worldwide’
– 12 September 2011
• E-toxins ‘escaping from our landfills’
– 13 September 2011
• DDT ‘consistently found’ in humans: Study
– 13 September 2011
• ‘Magic weed’ cleans up toxic chrome
– 13 September 2011
• Tackling Australia’s waste management challenge
– 14 September 2011
• Innovation locks up carbon, improves soil health
– 14 September 2011
• Australia ‘should toughen asbestos measurements’
– 15 September 2011
• Adelaide Group Communiqué on the need for
international collaboration and global action on land
contamination – 19 September 2011
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• Clean-up tool for our commonest contaminants
– 7 November 2011
• Award for major advance in contaminant testing
– 22 November 2011
• Climate risk of toxic shock – 2 February 2012
• Aussie technology reaps the African wind
– 9 April 2012
• Solving a 700 million pig problem – 16 April 2012
• Green cap for contaminated land – 30 April 2012
• Australia ‘A leader in sustainable industry’
– 17 May 2012
Media highlights in 2011–12
A number of CRC CARE press releases and activities
garnered significant media attention in 2011–12 (see
Figure 1).
One of the most popular items was the CRC’s work
in China to clean up pig waste and use it to generate
biofuel (see the China Program report in section 3.2.
Research), with numerous news agencies running the
story and CRC CARE Managing Director Professor
Ravi Naidu speaking about the project on several radio
programs (e.g. ABC Radio Australia, 5 June 2012;
Radio National’s RN Drive, 18 June 2012), and quoted
online in numerous outlets via a Reuters news item.
CSIRO’s respected ECOS magazine carried several
articles on CRC CARE research, including ‘New
green caps to rehabilitate old dumps’ (7 May 2012)
on phytocapping landfills and harvesting the plants
to generate biofuel; ‘Synchrotron helping transform
biosolids into fertiliser’ (14 July 2011) on research
to turn biosolids from urban sewage into a safe
fertiliser; and ‘Identifying the risk of past oil leaks to
human health’ (14 November 2011) on the release of
new Health Screening Levels (HSLs) for petroleum
hydrocarbons.
A number of other respected popular science
magazines and websites ran CRC CARE stories
during the reporting period. The September 2011
issue of Australasian Science featured a story on
applying to soil black carbon converted from silverleaf nightshade as a way of remediating chromium
contamination (‘Magic weed clears toxic chrome’).
Cosmos online reported on the CRC’s development
of nanotechnology air filters that remove volatile
organic compounds (VOCs) from buildings.
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Figure 1. Media items
featuring CRC CARE in
2011–12, worldwide.
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Finally, as an indicator of the CRC’s reputation as
an honest broker of information on contamination
issues, the widely read Punch website included
expert comments from Professor Naidu in response
to the 2011 toxic oil spill in New Zealand’s Bay of
Plenty (‘A quick Punch guide to the Rena oil spill’;
11 October 2011).
2.4.3. Policy communication
A third area of communication attention for the CRC
involves a contribution to national policy directions
set by government. Thus, as well as conducting
research to underpin national standard setting in
levels of hydrocarbon pollution, for example, the CRC
briefs ministers and politicians on scientific issues
and provides advice when required. This included a
forum for stakeholders in February 2012 to identify
and prioritise contaminants of concern.
The Contaminated Sites Law & Policy Directory
plays a major role in the CRC’s dissemination of
information about the legal framework surrounding
the complex issue of contaminated sites. Targeting
legal advisors, policy-makers, industries and
academics, the information provided is the result of
comprehensive analysis of the regulatory processes,
and responsibility allocation, relating to contaminated
sites. The summaries, which are reviewed annually
for currency, provide the reader with a clear
understanding of the legislation, guidelines and
other documentation, and government policies
that underlie the approaches taken by authorities
in addressing the issue of contaminated site
management.
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2.4.4. Internal communication
CRC CARE places a high degree of importance on
effective internal communications between its nodes
(across four Australian states and China). It produces
a bi-monthly newsletter for staff and members, CARE
Courier, and holds a biennial gathering of all staff to
present research, including PhD projects, and build
relationships. Known as the ‘Communicate’ series of
meetings, an equivalent – the Commun Workshop
– is held in China for CRC CARE-sponsored PhD
students there, and is attended by senior staff from
Australia. A number of the Chinese students have
also been brought to Australia to present their work
(see section 3.4.1. Education for more information
about CRC CARE’s China activities). The main
Communicate conference is held biennially in
Mawson Lakes, SA. The 2011–12 reporting period
did not include this event; Communicate12 was held
in September 2012.

2.5. Intellectual property
management
During the 2011–12 reporting period, there were
three patents at national phase application stage
(‘Modified clay sorbents’, ‘Amine modified clay
sorbents’ and ‘Anionic surfactant detection’), with
two progressing to Patent Cooperation Treaty (PCT)
application stage (‘Analyte ion detection method and
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device’ 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.

In its second term of operation, the CRC will
continue to develop these technologies through to
commercialisation.
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 IP 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.
No registered IP was sold, transferred or licensed for
commercialisation during the reporting period.
The following table summarises CRC CARE’s patents.
Each technology is outlined briefly on page 25.

PATENTS HELD
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
Amine modified clay sorbents
Australian provisional patent application no. 2009905953
International PCT application no. PCT/AU2010/001644 (WO 2011/069189)
National phase application stage has been entered in Australia (no application number) and the US (US13/514,572).
Improved gravity sedimentation process and apparatus
Australian provisional patent application no. 2010902284
International PCT application no. WO 2011/146991
Analyte ion detection method and device
Australian provisional patent application no. 2010905647
International PCT application no. PCT/AU2011/001663
ALLOWED TO LAPSE
Photocatalyst and method for production
Australian provisional patent application no. 2009900643
International PCT application no. PCT/AU2010/000159 (WO 2010/091478)
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Anionic surfactant detection

Amine modified clay sorbents

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 AFFFs, 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
sulfonates (which can affect reproduction of aquatic
organisms) are two issues of environmental concern.
This has been a significant development as part of
the DoD demonstration program.

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 aminemodified clay has been one of our key priorities. This
new amine modified clay is being developed under
the trade name matCARETM.

A prototype test kit has been rolled out to clients and
the technology is now being refined. This test:
• is simple to use, does not require highly skilled
operators and can be used in the field
• achieves rapid results
• is cheaper and safer than established techniques
that rely on hazardous solvents
• has high specificity and reliability.
Modified clay sorbents
This remediation product is being developed for
removal of problematic pollutants, including some
of those featured in the Stockholm Convention on
persistent pollutants. These pollutants represent
serious hazards to humans and animals. This
technology:

matCARETM has been successfully tested against
waterborne and soil contaminants in the laboratory
and in field trials as part of the DoD 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 on
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. Common
ions such as sodium, potassium and calcium 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.

• is cheap, effective, easy to use
• uses recoverable materials
• requires the use of standard industrial plant, lowskill operators and low-cost equipment
• is applicable to major remediation problems and
contaminated brownfield sites.
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Performance
03 against activities
3.1. Progress against the key
challenges/outcomes
The 2011–12 financial year was the first of CRC
CARE’s second term, which sees it supported
through to 2020. The new term brings with it four new
programs, which build upon and extend the work
done in the six years of the Centre’s first term. A fifth
‘program’ covers those projects not completed in the
CRC’s first term, many of which were completed in
2011–12. Together, the programs comprise in total
29 research milestones and one utilisation milestone
for the reporting period. Despite the lag phase
expected in the first term of ‘CARE II’, more than 75%
of milestones were achieved, and many ‘CARE I’
projects came to fruition.
Our key challenge has been to initiate projects to
meet the 2011–12 requirements combined with
establishing a solid platform to support our progress
for the balance of the funding time frame. Our
success in meeting these challenges is evident in the
research highlights outlined below.

3.2. Research
A summary of research activities for the reporting
period is detailed for each program. Of the 30
milestones due for 2011–12, 23 were completed. Of
the seven milestones not completed, two related to
projects that started late, and four related to difficulties
recruiting students and for which CRC CARE is
seeking variations to the Commonwealth Agreement.
Another will also be the subject of a variation, based
on the number of consultants trained.
In addition to its 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. The research programs were also augmented
by the CRC’s China Program, which focuses on
environmental remediation research. Although
these projects still fall under the research of the four
programs, they are managed separately by their own
program coordinators, and are reported separately in
this report.

CRC CARE is now one year into its second term,
which has an increased focus on helping to develop
uniform national standards for assessing and
remediating contamination. CARE II features four new
research programs:
• Program 1: Best Practice Policy (four out of eight
milestones achieved)
• Program 2: Better Measurement (four out of six
milestones achieved)
• Program 3: Minimising Uncertainty In Risk
Assessment (three out of three milestones
achieved)
• Program 4: Cleaning Up (four out of five milestones
achieved).
In addition, all eight of the Program 5 (continuing
projects) milestones were achieved.
As the Centre is only one year into its second
term, highlights listed for the new programs are,
accordingly, not as extensive as program highlights
of recent years. However, this year’s annual report will
also include highlights from projects that continued
from CARE I.
The NCSDP continues to operate in CARE II with
the support of AIP, DoD, BHPBIO and HLM Asia
Group Ltd.
3.2.1. Research programs
Program 1: Best Practice Policy
(Program Leader: Dr Bruce Kennedy, CRC CARE)
CRC CARE’s Best Practice Policy program develops
new principles, indicators and strategies to support
the development of new policy frameworks,
particularly a national guidance framework for the
remediation of contaminated sites, as well as for the
management of title blight. The program will also
produce strategies and techniques to effectively
and positively engage with communities to manage
perceptions surrounding remediation technologies
and their application.
The program’s key research areas are:
• guidance for emergent and priority contaminants
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• a national guidance framework for Australian
remediation

• not intrude on the prerogatives of state and territory
policy making and implementation

• classification and ranking of incentives for
remediation and reduction of title blight

• promote consistent implementation of guidance

• strategies for selecting remediation technologies
based on effective community engagement.
Program 1 highlights for the 2011–12 financial year
included the following.
Guidance for emergent and priority
contaminants
CRC CARE held a forum for stakeholders in February
2012 to identify and prioritise contaminants of
concern. This exercise enabled the development
and approval of a project to review the literature
for the first-tier contaminants. A review by a PhD
student has been completed, while a more detailed
review commenced in July 2012 and is expected
to be completed by December 2012. This will lay
the groundwork for the future development of
management guidance for such contaminants. The
concept of flux-based guidance for remediation of
sites and groundwater, particularly from petroleum
contamination, was also included in this output.
National guidance framework for Australian
remediation
CRC CARE is developing a nationally harmonised
remediation framework to complement the National
Environment Protection (Assessment of Site
Contamination) Measure (NEPM), which delivers
nationally harmonised guidance for assessment
of site contamination. The development of the
remediation framework will utilise existing guidance,
expertise and hard-won experience, and will
incorporate both practical guidance for remediation
and practical guidance for long-term management of
remediated sites. Overall, the remediation framework
aims to:
• facilitate greater certainty in environmental
outcomes
• facilitate consistency in decision making
• maintain decision-making flexibility at state and
local levels

• promote training and accreditation of personnel
• minimise costs to industry and society.
An initial project to review available Australian and
international frameworks, completed in January 2012,
suggested a draft structure for the new framework.
Subsequently, two further projects were approved
(the completion of which will enable detailed planning
for the development of the framework elements):
• to define the context, principles and strategies
for the framework (commenced in May 2012 and
expected to be completed in December 2012)
• to identify existing guidance (‘guidance mapping’)
for the framework.
CRC CARE is undertaking this development work in
conjunction with a range of stakeholders, including
state and territory governments, all of which are
represented on the National Remediation Framework
Steering Group (along with industry, researchers
and community), which met in September 2011
and February 2012. The Steering Group provides
strategic oversight of the development of the National
Remediation Framework, and offers advice on
the direction of the Framework and the priorities
for guidance development, project planning and
oversight, research outcomes and objectives, and
communication and reporting.
Classification and ranking of incentives for
remediation and reduction of title blight
Contaminated sites, and even remediated sites,
may have an adverse impact on local amenity and
environmental values as well as on property prices
(so-called ‘title blight’). CRC CARE is developing
strategies to identify and manage title blight.
Strategies for selecting remediation
technologies based on effective community
engagement
Community engagement, not just consultation, is
important as society becomes more aware of the

annual report 2011/2012

027

CRC CARE research will help Australia manage its landfill sites in the coming decades.

impacts of remediation activities. Well-structured
engagement should lead to positive outcomes in the
selection of technologies. In 2011–12 the University
of Technology, Sydney (UTS) commenced the
project ‘Societal perceptions and acceptability of
remediation technologies’, which will cover many of
the milestones in this output.
Other projects – CRC CARE I continuing
projects
As CRC CARE I finished earlier than originally
expected (having been replaced by CRC CARE II),
there are continuing projects from CRC CARE I.
Almost all the policy-related continuing projects were
finalised in 2011–12. These include the following,
which will be published as technical reports on the
CRC CARE website:

• Consultation and engagement with end-users
through a variety of processes, including a forum
run by CRC CARE on contaminants of emerging
concern, and a presentation to the New South
Wales (NSW) branch of ACLCA. These interactions
provided end-users with opportunities for input
into the CRC’s decision-making process on
identification and prioritisation of contaminants for
which new tools are required.

(Program Leader: Dr Cheryl Lim, NMI)

• A source for the development of a new Australian
Reference Material for Total Petroleum Hydrocarbon
(TPH) has been identified with the assistance of
industry and regulator end-users, and initial testing
has been carried out. Petroleum hydrocarbons
make up some of the most common environmental
contaminants and an accurate measure of TPH is
required in many applications. A team led by NMI
has begun work on a project aimed at facilitating
the changes to speciation bands and analytical
methodologies for TPH that have been proposed
as part of the draft 2011 NEPM variation. The
new Reference Material will be readily available
and relevant to Australian conditions, and thus
extremely helpful for validating or comparing the
performance of different analysis techniques.

CRC CARE’s Better Measurement program builds
on CARE I’s work by developing next-generation
analytical methods and innovative field technologies
to provide fast and more efficient assessment of site
contamination. The Program aims to develop the
tools needed by end-users, including site assessors
and remediators, to measure and characterise
environmental contaminants with sufficient certainty
that they can make appropriate decisions to optimise
their remediation strategies.

• A PhD student at UTS is working on the
development of a reliable method for efficient
characterisation of manufactured nanoparticles
from a variety of sources by application of fieldflow fractionation – an emerging and powerful
tool that can be used to determine the presence
and particle-size distribution of engineered
nanoparticles, which in turn will enhance our
understanding of nanoparticles’ environmental fate
and impact.

The key research areas for this program are:

• A project began on the development of novel
bioassays to provide a simultaneous assessment
and prediction of different types of toxic responses
to environmental contaminants. This research,
which will be carried out by Entox (University
of Queensland), is expected to result in the
development of a method for predicting in-vivo
toxic responses more accurately than existing
methods, thus contributing to more accurate health
risk assessments.

• Landfill futures: a state and futures review of landfill
in Australia
• Safe on-site retention of contaminants: a risk-based
approach – part 2
• Value-based land remediation (four case studies).
Program 2: Better Measurement

• sensitive analytical techniques for emerging and
priority contaminants
• novel assessment and remote online monitoring
systems
• integrated information management tools
• standards for sampling contaminated material.
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Program 3: Minimising Uncertainty in
Risk Assessment
(Program Leader: Professor Jack Ng, University of
Queensland)
Program 3 aims to develop new technology, methods
and knowledge that will minimise uncertainties
in assessing health and environmental risks.
Specifically, it will involve research into the fate and
dynamics of volatiles, semi-volatiles, groundwater
discharge into surface water ecosystems and flux,
and the effect of time on contaminant behaviour. The
program will also assemble and index information
on the level of risk estimated for compliance with
Australian regulations. It will develop statistically
sound methods for estimating the reasonable
maximum exposure and risk to human health and
ecosystems, a key input into determining what
represents a balanced remediation outcome.
For site contamination assessment it is important
to consider chemical speciation and bioavailability.
From these data, the uncertainty of predicting
potential risk can be minimised. Program 3 focuses
on filling knowledge gaps in risk assessment of
mixed contaminants with particular reference to
interactions and their effects on bioavailability and
associated adverse effects. Without such knowledge,
an unnecessarily conservative output could mean
higher-cost remediation. Ultimately, through a multidisciplinary approach, Program 3 will help regulators,
industry, and environmental consultants and risk
assessors make informed decisions with reduced
uncertainty, and thus better protect human and
ecological health at sites associated with complex
mixtures of contaminants. To achieve this, the
program will focus on three key research areas:
• quantifying contaminant toxicity and bioavailability
• developing a reasonable risk and compliance model
• quantifying pathways of exposure and transient risks.
Program 3 highlights in 2011–12 included:
• Initiation of a joint project between UniSA and the
University of Queensland focusing on ‘assessing

the risk to human health and the environment from
mixed contamination’. The contaminants of interest
are the poly-aromatic hydrocarbons (PAHs) and
heavy metals.
• A collaborative project between UniSA and UTS on
environmental risk assessment of nanomaterials
for soil and groundwater remediation. This project
will develop a method for the measurement and
characterisation of zero-valency iron nanoparticles
in the environment, study nanoparticles’
environmental fate, develop a potential toxicity
evaluation, and assess the potential for
groundwater remediation.
• Data collection to support the Port Hedland health
risk assessment guidelines was carried out in
2011–12. ChemCentre (WA) is the lead agency for
this project.
• Development of Australian petroleum vapour
intrusion (PVI) guidance is near completion.
Other new projects being developed and considered
for funding include:
• arsenic bioavailability and biotransformation, and
detoxification/bioremediation of arsenic using in
aquatic organisms
• the expansion of petroleum HSLs
• a feasibility study for applying Monte Carlo risk
assessment methods
• development of a dipstick assay for bilirubin
oxidative metabolites – oxidative stress
assessment.
Program 4: Cleaning Up
(Program Leader: Professor Megharaj Mallavarapu,
UniSA)
This program aims to develop, evaluate and
demonstrate the necessary technologies,
indicators and strategies for in-situ management
of contamination faced by industries and the
community. Program 4 will address the limitations
of existing assessment and remediation
technologies for effective risk reduction to human
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and environmental health in addition to developing
sustainable and green remediation technologies.
It will also address the limitations of existing
assessment and remediation technologies by
establishing parameters for effective risk reduction in
remediating unique Australian soils and aquifers.

7. PAH bioremediation screening tool (UniSA)

The key research areas for this program are:

The major achievements of Program 4 in 2011–12
included:

• new remediation technologies for emerging and
priority contaminants
• development, testing and validation of sustainable
and green technologies.
Other key outputs include at least 16 PhD students
and training for 650 environmental managers.
Currently, this program has 9 projects:
1. Endpoints for petroleum LNAPL remediation
technology performance (CSIRO)
2. Conversion of blooming algae to renewable energy
(HLM, China)
3. Phytoremediation of red mud residues by hybrid
giant Napier grass (HLM, China)

8. Road-deposited sediment pollutants, mobility,
bioavailability and remediation (UTS)
9. Novel solar driven fibre-optic photocatalysis hybrid
system for groundwater remediation (UTS).

• Isolation and characterisation of novel arseniteoxidising bacteria for remediation of arseniccontaminated wastewater.
• Isolation and characterisation of novel bacteria
and microalgae able to detoxify PAH-contaminated
soils and water, and development of a photoheterotrophic system for PAH remediation.
• Development and demonstration of a laboratoryscale microbial fuel cell technology for the
remediation of groundwater contaminated with
petroleum hydrocarbons.
• A novel filtration media for removal of dissolved
organic carbon, turbidity, heavy metals and
metalloids in storm water has been developed and
its efficiency tested in a semi-pilot-scale laboratory
study. Further pilot-scale study is in progress.
• An integrated advanced oxidation processes
and nanotechnology based on grapheme and
iron oxide has been developed for remediation of
persistent organic pollutants.

Professor Ravi Naidu with giant reed – used to cap and cleanse old
landfills – at one of CRC CARE’s field sites.

4. Underground river bioreactor for piggery waste
remediation (HLM, China)
5. Green synthesis of iron nanoparticles and their
application as Fenton-like catalysts for the
degradation of TPH in groundwater and soil sludge
(UniSA)
6. Integrating advanced oxidation processes and
nanotechnologies for persistent organic pollutants
removal from contaminated water and soil (Curtin
University)
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• Design and field implementation of a large
bioreactor for remediation of piggery wastewater
using algae with further conversion of this algal
biomass into fuel (with Huazhong University of
Science and Technology in Wuhan Province,
China).
• An algal-based remediation system developed for
cleaning lake water contaminated with piggery waste.
Program 5: Continuing projects
(Program Leader: Professor Nanthi Bolan, UniSA)
CARE II, along with its four new programs, began
in 2011–12. Program 5 comprises the 17 research
projects that have been carried forward from the first
to the second phase of the CRC. These projects
cover the Centre’s four original programs, namely:

Risk Assessment; Remediation Technologies;
Prevention Technologies; and Social, Legal, Policy
and Economic Issues.
Five projects were granted an extension, with no
financial implications, to complete the associated
research and commercial milestones. Five projects
were completed, for which the exit reports have
been received and approved by the Management
Committee. The remaining seven projects are
progressing well, and are expected to be completed
by the end of 2012. The completed projects have
achieved their research and utilisation milestones,
been successful in developing novel technologies,
produced a large number of publications in highimpact journals, and engaged successful PhD
students. Although the research outcomes were
derived with the active involvement of end-users,
there have been some concerns regarding the
scaling-up of some of the research outcomes and the
commercial adaptation of some of the technologies
developed in these projects. CRC CARE is actively
pursuing the field adaptation of these technologies
by both partner and other commercial organisations.
Highlights from these continuing projects included:
• Organic pollutant removal using titania
nanoparticles – this project, based on work
by Dr Shaobin Wang of the CRC and Curtin
University, was the Asia Pacific winner of the 2012
International Water Association Project Innovation
Awards (Applied Research Category). Dr Wang
also received one of the prestigious 2012 Thomson
Reuters Citation & Innovation Award for his work in
environmental applications of nanotechnology.
• The development of an algae–bacteria mix
microbial system for successful degradation of
lindane-contaminated waste.
• The development of metal-free nanocarbon
catalysts for catalytic oxidation of aqueous
contaminants in leachate.
• Mathematical modelling to evaluate the gas
emission for efficient production and capture of
methane from bioreactor landfill.

• The development of a granulating technique to
convert solid industrial wastes, such as alum water
treatment sludge, into a porous adsorbent material
suitable for use in the removal of heavy metal
contaminants from wastewater streams.
• The development of computational methodologies
for characterisation of unknown sources of
groundwater pollution. By integrating the design
of monitoring networks, these methodologies
enhance the reliability and efficiency of source
characterisation.
• The development of a novel hanging drop air toxics
exposure system for inhalation-exposure effect
measurement.
• The development of granular activated carbon
and hydrous ferric oxide filter media techniques
to remove dissolved organic carbon and turbidity
from stormwaters.
• The development and field application of
phytocapping technology to mitigate environmental
degradation resulting from landfill leachate.
• The synthesis of a lidar 2-D wind vector retrieval
algorithm to improve monitoring and assessment
of air pollution. Existing technology provides
information on only one of three wind components.
CRC CARE has developed sophisticated software
to generate accurate information on the three wind
components necessary for many applications.
There is IP associated with the software. A separate
data-processing technique is being developed
to derive concentration levels of dust in the
atmosphere using the lidar. This is in the early
stages of development, but early results are very
encouraging. The work will be of interest to many
practitioners in the mining and air-pollution sectors.
• A novel fibre lidar was used to examine dust
concentration levels and plume behaviour under
a range of meteorological conditions at Port
Hedland, Australia’s largest iron ore export port.
The collaborative project was undertaken with
scientists from the University of Notre Dame
(Indiana, USA) and aims to identify opportunities
for improving dust management.
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• A detailed proposal has been prepared to evaluate
the performance of the newly developed laser
motion compensation system and the refined 2-D
wind vector algorithms during the Olympic Games
yachting series at Weymouth, UK.
• Completion of six PhD projects examining the
beneficial application of agricultural and industrial
waste by-products such as biosolids, bauxite
residues, wastewater treatment residues and coal
combustion products.
• A number of research findings from these
projects have been published or are in press
in leading international journals. These include
a seminal paper on the value of biochar in the
remediation of chromium-contaminated soil
(Journal of Environmental Quality), a study on
the interaction between metals and organic
matter in biosolids using synchrotron techniques
(Environmental Science and Technology), and a
novel nanotechnology for oxidation of phenols in
wastewater treatment (Catalysis Today). A review
paper on the role of organic amendments on
enhanced bioremediation of heavy metal(loid)
contaminated soils has been ranked as the
top downloaded paper in Journal of Hazardous
Materials.
3.2.2. National Contaminated Sites
Demonstration Program
The NCSDP provides an opportunity to demonstrate
integrated multidisciplinary solutions to complex
and highly challenging soil, groundwater and air
contamination problems faced by a number of
essential CARE II participants. Current projects
address issues that require extensive research
under laboratory conditions. Once solutions are
generated, the project is extended into the field.
Such an approach provides an opportunity for both
scientists and consultants to test and validate new
and upcoming site assessment and remediation
technologies.
Demonstration projects within the program are
co-sponsored by the AIP, BHPBIO, DoD and the
Queensland Government. The projects address the
following issues that currently constrain assessment
and remediation of potentially contaminated sites:
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• monitored natural attenuation as a risk-based
strategy for managing petroleum hydrocarboncontaminated sites
• source characterisation, remediation and health
investigation levels for sites contaminated by
chlorinated hydrocarbons
• impracticability end points for LNAPL remediation
• aqueous film-forming foam – long-term impacts
and remediation at fire-drill training areas
• human exposure to vapour intrusion (VI) –
development of a new model for predicting
exposure
• remediation at shooting ranges.
Petroleum Program
(Program Coordinator: Dr Prashant Srivastava,
CRC CARE)
Australian Institute of Petroleum

The AIP is a consortium of four major oil companies
in Australia (BP, Mobil, Caltex and Shell). The AIP
demonstration program was initiated in CRC CARE’s
first term to address issues facing the oil industry.
Some of the issues were associated with the lack of
nationally consistent guidelines on various aspects of
site assessment. In light of this constraint, CRC CARE
brought together a team of experts (environment
and health regulators, scientists and industry
practitioners) to team up with relevant stakeholders to
develop nationally harmonised policies and guidance
on assessment and remediation of petroleum
hydrocarbon-contaminated sites in Australia. In
addition, the Centre is addressing other issues that
require laboratory research. The program focuses on
producing guidance documents on:
• site characterisation
• HSLs for petroleum hydrocarbons
• monitored natural attenuation
• LNAPL remediation.
Projects in 2011–12 included:
1. Accurate measurement of TPH in soils and
sediments (Program 2; see page 28 )

2. Assessing the risk to human health and the
environment from mixed contamination (Program 3)
3. Development of Australian PVI guidance (Program 3)
4. Endpoints for petroleum LNAPL remediation
– technology performance and risk reduction
(Program 4)
5. Development of LNAPL Applications Guidance
Document (continuing project from CARE I)
6. Identifying factors that control the performance and
practicability of LNAPL remediation in fractured
aquifer systems (continuing project from CARE I).
Development of Australian PVI guidance

VI is an increasingly important consideration in the
management of contaminated sites. Over the last
decade, a number of guidance documents have
been released in Australia and internationally. While
providing good background on general concepts,
these documents are often broad and can be
interpreted differently when their recommendations
are applied at particular sites. In addition, the
guidance does not distinguished between potential
sources of vapour, or define how fate and transport
processes affect potential receptor exposure. As a
result, past industry experience has been mixed. VI
sampling and health risk assessments are generally
completed through a process of negotiation and
phased implementation, and the requirements for
approval have not always been clear. CRC CARE’s
new document is being developed and is expected
to be presented to the Project Advisory Group for its
endorsement in November 2012.
Development of LNAPL applications guidance
document

One of the objectives of CRC CARE’s AIP program
is to develop guidance on the remediation of LNAPL
in subsurface aquifers. CRC CARE is developing
a plain-language guidance document on the
application of available technologies for industry
practitioners. This document will provide step-by-step
guidance on which LNAPL remediation technologies
should be used in specific situations, and when and
how to use them. It will encompass a tiered approach
that allows users to make remedial decisions at a
simple level, graduating to more complex risk- and

value-based decision-making for more complex
sites. The document is expected to be presented to
the Project Advisory Group for its endorsement in
November 2012.
BHP Billiton Iron Ore

Like other companies in the resources sector,
BHPBIO faces significant issues with contaminated
soil, groundwater and wastewater. CRC CARE aims
to deliver technically sound, commercially viable
remediation solutions that will enable BHPBIO to both
manage and minimise environmental and commercial
risks while maximising the value of its assets
and encouraging enterprise and innovation. The
demonstration program has delivered research-based
solutions to these environmental issues at various sites
in the Pilbara region of WA. The projects initiated in the
2011–12 financial year are summarised as follows.
Bioremediation of petroleum hydrocarboncontaminated soil

There is a portfolio of projects focusing on
bioremediation of petroleum hydrocarboncontaminated soils in the Pilbara region.
Bioremediation is a technique in which microbes
help to degrade hydrocarbons under favourable
conditions (appropriate levels of nutrients,
oxygen, moisture, temperature, etc.). Two types of
bioremediation were applied, namely biopile and
bioslurry. Both of these are efficient bioremediation
remediation strategies, with bioslurry being faster and
biopile able to handle larger volumes of soils.
After successful completion of lab-scale (in 1-litre
jars) trials of biopile and bioslurry, pilot-scale trials of
bioslurry were conducted in a large (1000 L) bioslurry
reactor developed by CRC CARE researchers. The
results were very encouraging, with the remediation
goal achieved in a few days. The next phase of
bioslurry will involve validating these results at field
level. The bioslurry reactor will be transported to
the field and operated under climatic conditions of
the Pilbara region. Application of this technology is
likely to save BHPBIO millions of dollars, given that
treatment will be able to be performed on site, thus
eliminating transport costs of contaminated soils to
landfills and reducing carbon emissions.
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The biopile study is continuing into 2012–13. The
aim of the biopile project is to optimise conditions for
successful bioremediation of petroleum hydrocarboncontaminated soils. The project also involves
development of a predictive model and guidance
document that would help BHPBIO decide when
biopile would become a feasible strategy in the
Pilbara region.
Risk-based management of contaminated soil

This project focuses on application of a risk-based
approach to the management of contaminated soils
that have been subject to land farming (a remediation
process whereby waste material is deposited on or in
the soil to be degraded naturally by microbes). CRC
CARE scientists have demonstrated that long-term
land farms lead to significant attenuation of petroleum
hydrocarbons with low levels of residual TPH. Should
residual TPH be present in a non-toxic form, the riskbased strategy could be applied to demonstrate that
the soil is safe. The approach involves the assessment
of risks of residual contaminants to potential
ecological and human receptors. Toxicity indicators
such as earthworms, native grasses and leachability
will be used to recommend risk-based management
of contaminated soils, thus allowing the reuse of
soils that pose no risk to the potential receptors. This
approach will also be very cost-effective.

rankCARETM – the site ranking tool

CRC CARE has developed Java-based software to
rank contaminated sites according to user-defined
criteria. In 2011–12 the software was developed
into an advanced version of its prototype, which
was developed 2 years ago. Named rankCARE, it is
currently undergoing beta-testing.
Review on contaminated rail sleepers

This review examines current approaches to
disposal of disused contaminated rail sleepers, and
environmentally sustainable options for their reuse or
disposal.
Department of Defence Program
(Program Coordinator: Dr Sreenivasulu Chadalavada,
CRC CARE)
DoD is one of CRC CARE’s essential Participants,
sponsoring a demonstration program focused on
contaminants commonly encountered at regularly
used sites. The multidisciplinary program focuses
on laboratory- and field-based investigation of
potentially contaminated sites, and the validation
of innovative technologies developed for their
assessment and remediation. It has addressed a
number of environmental issues for DoD, with CRC
CARE developing technologies and applications at a
number of DoD sites. This successful and productive
partnership has produced a patentable new product
for the international market for the detection of
residual contaminants from fire-fighting foam.
Other refinements, products and developments are
close to fruition. The program focuses primarily on
laboratory- and field-based investigation of potentially
contaminated sites. A number of 2011–12 highlights
are described as follows.
• Remediation of chlorinated hydrocarboncontaminated sites – Contrasting remediation

technologies were developed and trialled at two
contaminated DoD sites. These technologies
include:

Better methods are needed for the disposal and reuse of old
contaminated rail sleepers.
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- Surfactant-enhanced in-situ chemical oxidation
(S-ISCO) – Preliminary field-scale investigations
were demonstrated successfully. The studies
were conducted in collaboration with VeruTEK
Technologies, a US-based SME, and with
the Australian SME Soil and Groundwater
Consulting. VeruTEK’s S-ISCO® technology is

a biodegradable, plant-based surfactant/cosolvent mixture that facilitates the desorbing of
soil contaminants, making them accessible for
oxidative destruction in place.
- Bioremediation – A pilot-scale feasibility
groundwater remediation study using a substrate
was commissioned at a DoD site to demonstrate
the bioremediation of groundwater contaminated
with chlorinated solvents. The substrate is
injected into groundwater through a monitoring
well located in the source zone. Observations at
monitoring wells located upstream, downstream
and to the side of the injection point for both
post- and pre-treatment demonstrated a
significant reduction in trichloroethylene (TCE)
concentration in downstream wells.
• Contaminant monitoring tool – Two projects

focusing on tools for monitoring the presence
of contaminants in soil and groundwater were
developed in 2010 and 2012, respectively.

CRC CARE research is leading to better ways of remediating leadcontaminated soils at shooting ranges.

remediation of shooting-range soils. Both PhD
theses are to be submitted by December 2012.
• Stormwater remediation – CRC CARE has

developed a new technology to remove trybutyltin
(TBT), a contaminant that has been detected in
stormwater associated with DoD sites involving
naval activities. The next phase of this project will
include scaling up and testing the technology in
the field.

- A test-strip tool to monitor AFFF contamination in
the environment. Convenient and cheap to use,
this tool gives a clear indication of AFFF (a fire
suppressant) in solutions. CRC CARE is currently
validating the test strip in the field.
- Novel sensors for monitoring the presence of
benzene in the environment.
• A database for managing contaminated site
information – This database management system,

initiated for DoD, allows transfer of information
from existing DoD databases as well as the
standardised acquisition of new data. It also links
site-monitoring data, geographical layers and
risk profiles.
• Reactive materials for contaminant remediation –

Two projects focusing on both immobilisation and
subsequent degradation of contaminants in solid,
liquid or gaseous phase have been in progress
since 2010 and 2012, respectively. Preliminary
outcomes demonstrate significant potential for
technologies incorporating these reactive clay
materials and nanomaterials for both dry gas and
liquid decontamination.
• PhD Fellowships – two PhD fellowships were

supported under the Defence Program: a modular
vapour transport model to simulate VI and

Work on remediating acid-sulfate soils at East Trinity, Queensland, has
had remarkable success.

A national demonstration site for innovative acid
sulfate soil management
(Project Leader: Professor Richard Bush, Southern
Cross University)
CRC CARE, in partnership with Southern Cross
University and the Queensland Government’s
Department of Environment and Resource
Management, continued to develop remediation
technologies for acid sulfate soil.
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Acid sulfate soils contain iron sulfides, commonly
pyrite. When exposed to air as a result of drainage
or disturbance, these soils produce sulfuric acid,
often releasing toxic quantities of iron, aluminium
and heavy metals. Acid sulfate soils are a serious
issue in coastal areas around Australia and cover an
estimated 40 million hectares worldwide. This study
has assessed the use of lime-assisted tidal exchange
(LATE) to remediate an iconic acid sulfate soil site,
East Trinity, near Cairns in Northern Queensland. After
land developers drained and cleared 740 hectares
of tidal wetland to grow sugarcane in the 1970s, the
consequent release of highly acidic water (pH as
low as 2.5) killed fish and destroyed wetlands. In the
following 25 years, an estimated 72,000 tonnes of
sulfuric acid were released into Trinity Inlet.
The remediation of East Trinity has involved broadscale soil and drainage works to complete a fully
operational LATE management system. The system
uses new-technology floodgates and lime dosing to
control the exchange of tidal waters in the wetland
drainage system, partially restoring marine tidal
inundation by triggering microbe-driven reduction of
iron and sulfate.
The project’s results have been remarkable.
Microbial-mediated reduction of the iron and sulfur
is progressively forming iron sulfide minerals (mostly
pyrite), and through these reactions is generating insitu alkalinity. LATE has diminished the once-chronic
and extreme acidity by more than 90%. In economic
terms, the cost of restoration to date has been
around $10 million – a fraction of the estimated $300
million it would have cost to neutralise the soils by
conventional means.
This study has established East Trinity as a national
demonstration site for innovative acid sulfate soil
management. CRC CARE will now address the
transferability of the LATE strategy to enable its
uptake more generally as a practical and effective
remediation approach for contaminated coastal acid
sulfate soils.
Other highlights include:
• Dr Scott Johnston receiving an Australian Research
Council Future Fellowship. The award builds on
aspects of his CRC CARE postdoctoral research as
part of the East Trinity project.
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• CRC CARE scholar and Southern Cross University
student Salirian Claff completing his PhD. His
thesis was titled Chemistry of iron and trace
elements in acid sulphate soils.
China Program
(Program Coordinator: Dr Hui Ming, UniSA)
During 2011–12, the CRC CARE-China program, run
in conjunction with HLM Asia Group Ltd, continued its
focus on environmental remediation research, while
also seeking to develop new areas of collaboration
to build the program’s capacity and strengthen ties
among CRC CARE and Chinese counterparts. The
program consists of three projects:
• Phytoremediation of red mud residues by giant
hybrid Napier grass
• Demonstration of underground river bioreactor for
piggery waste remediation
• Conversion of blooming algae to renewable energy.
These projects extend related projects carried out
during CRC CARE’s first term, and which are now
being scaled up for demonstration and commercial
adoption during the second term.
Phytoremediation of red mud residues by giant
hybrid napier grass

Hybrid giant Napier grass has shown great potential
for rehabilitating red mud residues while at the
same time yielding substantial biomass for energy
production. Red mud is a caustic (highly alkaline)
waste product created through the bauxite refinery
process. New knowledge of Napier grass plantation
methods, combined with thorough investigation of
red mud characteristics, is allowing CRC CARE to
develop a promising solution to the burgeoning issue
of safe red mud disposal in China.
The Napier grass reduces the amount of water that
enters the red mud site, and thus prevents toxic
chemicals and heavy metals from leaching out of the
landfill. Moreover, Napier grass’s highly developed
fibrous root system gradually remediates the soil
alkalinity to a healthy level. The ‘green cap’ created
by planting Napier grass over a red mud site also
reduces the amount of dust generated in high winds.

Another benefit is that the fast-growing Napier grass
can be harvested and used to produce electricity
or methanol for use as a fuel, or biochar for carbon
sequestration and as a soil improver in agriculture.
The process of cleaning up an old red mud site is,
therefore, potentially profitable. The knowledge of the
growth characteristics of Napier grass, generated
during CRC CARE’s first term, has enabled the
development of effective management protocols
that optimise the beneficial uses of Napier grass and
minimise adverse impacts the ecosystem.
Specific achievements included:
• the development of a greenhouse for hybrid giant
Napier grass
• investigation of different red mud amendments
including, clay, agricultural waste, sewage and
animal manure
• a small-scale field trial encompassing Napier
grass plantation on red mud residues (with several
amendments) conducted in a red mud dam in
Guangxi, China.
Demonstration of underground river bioreactor for
piggery waste remediation

This project, carried out in collaboration with Chinese
scientists and technology firm HLM Asia Group Ltd,
has developed novel digester technology (patented
by CRC CARE under the name pooCARETM) to help

deal with the estimated 1.4 million tonnes of manure
and 7 million tonnes of urine produced annually
by the fast-growing Chinese pork industry. Large
amounts of nitrogen, phosphorous and contaminants
are discharged from piggeries into the wider
environment, where they damage ecosystems and
pose a threat to human health. The nutrients lost
in the waste of one pig alone are worth about $50
a year, but until now there has been no technology
available to recover and use this vital resource.
This demonstration project has developed a twostep underground anaerobic bioreactor for treating
piggery waste, and established the settings for load
and digestion time. It has identified a particular
combination of anaerobic treatments that can recover
nutrients and also produce clean biogas energy as
well as fertiliser and other valuable products from
nutrient-rich waste. The system has great potential for
application in other industries worldwide.
The project is being managed by HLM Asia Group
Ltd on the ground, taking advantage of the relatively
low cost of technology trials and scale-up work in
China. The scientific and technical knowledge gained
in the course of CRC CARE’s research will have real
value for Australia’s intensive livestock and food
industries, and will help protect our environment from
these types of wastes. At the same time, it offers a
new source of clean energy for industrial or domestic
use, along with a supply of nutrients that can be used
to boost agricultural productivity.
Specific achievements included:
• the pilot trial of a bioreactor for converting piggery
waste into biogas was completed and the biogas
produced was delivered by pipeline to local
farmers for domestic purposes
• the relationships among digestion time, feed load
and gas production were investigated
• investigation and design of a remediation system
for the waste discharged from the bioreactor
following biogas production
• a patent for the total piggery waste remediation
system was drafted in both English and Chinese.

A CRC CARE-developed bioreactor promises to help deal with the fastgrowing problem of pig waste in China.
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Conversion of blooming algae to renewable energy

3.3.1. CRC CARE patents

Naturally produced algae, especially those generated
from green-blue algal blooms, pollute large bodies
of water and can harm fish and human health.
If blooming algae can be collected and used to
produce energy, it can be transformed into a valuable
product. This project investigates the use of algae
from a variety of sources, particularly piggery waste,
to produce energy via several conversion routes.

CRC CARE’s first term led to five technologies
resulting in seven patents. Of these, four are
undergoing testing and validation in the field. Current
commercial activity includes the following:

3.3. Utilisation and commercialisation
The majority of CARE I research projects were
finalised by the end of this seventh year of operation
(the first year of the second term). While some of the
associated project outputs will be managed in line
with the CRC’s IP management process (see Section
2.5), the dissemination of knowledge and scientific
understanding of contaminants in the environment,
relevant to the outcomes of CRC CARE’s research,
is an important function of the CRC.
CRC CARE’s success rate for its utilisation and
commercialisation milestones across its first term
helped secure the second-term funding through to
2020. The CRC supports many of its researchers to
present at national and international conferences,
and at industry-focused training and professional
development events. In its first term, CRC CARE
trained over 2500 industry professionals as part of its
industry training program, greatly exceeding the initial
target of 1000. For its second term, the target is to
train 2300 contaminated-land consultants. In 2011–
12, more than 250 consultants attended CRC CARE
training events. In addition, more than 900 people
attended other CRC CARE knowledge-transfer
events, including the CleanUp 2011 conference.
In addition the CRC has expanded its industry
research and issues magazine Remediation
Australasia from an online-only publication into a
full-colour, hard-copy quarterly (also available online
as a PDF), which is currently distributed to around
2000 subscribers. Further details can be found in
Section 3.4.

038

annual report 2011/2012

The matCARE process.

matCARE™
Pollution in water and soil from the use of fire-fighting
foams is a global problem. A new product developed
by CRC CARE, named matCARE™, has undergone
field trials and has now been dispensed or sold to
the DoD at four sites. AFFFs are widely used in firesuppression systems because of their superior firefighting properties. AFFFs contain potentially harmful
perfluorochemicals – stable chemicals that do not
change or break down readily in the environment
or in living things – and are often present in soil,
sediments and water where AFFFs have been
deployed. matCARE™ removes perfluorochemicals
from wastewater and soil. The product is at an
advanced stage of commercialisation.
ionCARE™
CRC CARE has developed a novel technique for
assessing concentration of ions in solution using
Ion Selective Electrode Arrays. The technique
includes software that has been developed to allow
real-time measurement of a multitude of free ions
simultaneously in solution. Contemporary solutions
utilise laboratory equipment, which unfortunately
are big, heavy and were never intended for in-field

measurements. Consequently, process time and
equipment costs can be prohibitive. ionCARE™
supports cost-effective, in-situ, real-time monitoring,
together with improved management strategies
for cropping, improved fertigation, effective use of
recycled water, and monitoring for possible pollutants
to ensure EPA standards are achieved. ionCARE™
will have internet connectivity to truly support
remote-sensing and continuous monitoring of critical
resources. The technology is at an early stage of
commercialisation.
sonicCARE™
CRC CARE’s research program identified that the
application of ultrasonic energy to the tailings from
mining operations can save water over and above
current conventional technologies. This energy is
applied after flocculant addition and enables further
compaction of waste materials, thereby releasing
more water. Our internal project name for this
initiative is sonicCARE™. Mining accounts for 3%
of Australia’s total water use, so small percentage
reductions in water use in mineral processing can
represent large amounts of water saved. Mineral
processing typically needs 0.4–0.6 tonnes, or 500
litres, of fresh water for every tonne of ore ground. It
is estimated that the world produces more than 10
billion tonnes of tailings waste every year, typically
consisting of 60–95% water. However, it is widely
recognised that the processes used to separate
liquids from solids are inefficient. sonicCARE™ is at
an early stage of commercialisation and is currently
undergoing testing in the mining industry.
astkCARE™
CRC CARE’s Anionic Surfactant Test Kit (ASTK) can
detect and measure the concentration of highly toxic
surfactants from widely used fire-fighting foams in
ground and surface water in the field. astkCARE™
kits are in wide use across Royal Australian Air Force
defence bases. Existing techniques are based on
methylene blue active substances assays, which
use chloroform, a suspected carcinogen, as the
extraction solvent. The ASTK research continues to
evolve, with work now proceeding towards colourresponse strips together with electronic sensing.
This ongoing research targets safety, accuracy and
cost-effectiveness through the availability of in-field
performance technology. The technology is at an
early stage of commercialisation.

pooCARE™
As part of the China Program, CRC CARE has
developed a two-step underground anaerobic
bioreactor – patented as pooCARETM – for treating
piggery waste. The project is being managed by
HLM Asia Group Ltd, and involves collaboration
with Chinese scientists from Huazhong University of
Science and Technology. The CRC has identified a
particular combination of anaerobic treatments that
can produce clean biogas energy, recover nutrients
for use as fertiliser and other valuable products. The
system has great potential for application in other
industries worldwide.
Further information on the specific utilisation and
commercialisation activities of CRC CARE can be
found throughout various sections of this report. A
summary of these activities includes:
• the production of technical reports, publicly
available on the CRC CARE 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 NCSDP
• the delivery of documents for inclusion in the NEPM
update: in particular, CRC CARE released new
HSLs in September 2011 (these are expected to be
included in the NEPM), and followed this release
with a national training program and production of
a training DVD on the use of the HSLs
• support provided to PhD and Honours students,
who work in conjunction with CRC CARE
researchers on research activities
• the publication of journal papers and presentation
of conference papers (a full list for the financial year
can be found in Section 7).
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3.3.2. Knowledge and technology transfer
CRC CARE knowledge and technology is diffused
through ARIC, an education and knowledge transfer
initiative of CRC CARE. Vehicles for this extension
include workshops, training events, field trips
and demonstration sites. See page 44 for more
information about ARIC.
3.3.3. CRC CARE’s contribution to the
public good

• PVI. This guidance document is currently being
developed and will provide better guidance on how
to assess PVI from the sub-surface to indoor air.

3.4. Education and training
(Program Leader: Mr Andrew Beveridge, CRC CARE)

CARE I developed a number of guidance documents
under the petroleum program, the aim of which
was to develop nationally consistent guidance on
a number of issues faced by the environmental
industry. These documents are available free via the
CRC CARE website (www.crccare.com/publications/
technical_reports) and contribute to the public good.
The documents developed, adopted or in progress in
2011–12 include:

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. 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.

• HSLs for petroleum hydrocarbons in soil and
groundwater. As the NEPM has not yet been
released, many states’ environment regulatory
bodies have already adopted the HSLs as interim
guidelines for the assessment of petroleum
hydrocarbon contamination. CRC CARE also
organised national training workshops in Australian
cities to educate the industry about the HSLs.

3.4.1. Education

• A technical guide for demonstrating monitored
natural attenuation of petroleum hydrocarbons
in groundwater. Although not included in the
NEPM, this is a very useful document for industry.
CRC CARE will organise national-level training
workshops in the coming year.
• Other guidance documents that have been
included or referenced in the draft NEPM are:
- Characterisation of sites impacted by petroleum
hydrocarbons
- Field assessment of vapours
- Biodegradation of petroleum hydrocarbon vapours.
• LNAPL applications document. This document
evolved from a previous document on the available
technologies for LNAPL remediation. Currently
being developed, it will describe in plain English
how to use the technologies under different
circumstances. CRC CARE, in association with
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ACLCA, organised a national training course on
LNAPL remediation in Australian cities.
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At the conclusion of CARE I (30 June 2011), there
were 30 students still actively undertaking their PhDs.
In the 2011–12 financial year, 10 of these students
completed the requirements to be awarded their
PhD; a further four are currently under examination or
addressing examiners’ comments, and one withdrew.
Of the remaining 15 students, it is expected that a
further 10 will submit for examination in the 6 months
to December 2012, with the remainder in 2013. This
will see the CRC achieve its education milestones
carried over from CARE I.
Only two first-term students withdrew from their
studies, leaving the CRC with a 96% retention and
completion rate of its supported PhDs – a great
success. Students have contributed significantly to
CRC CARE’s research programs and have published
their research widely, contributing to 17 journal papers
and nine conference papers published during the
year. During the year, students were also provided with
opportunities to develop their skills via CRC CAREcoordinated training events, including workshops
on science communication and grant writing for
early-career researchers. Students also participated
actively in the CRC’s industry training program, further
preparing them in line with the Centre’s philosophy of
producing industry-ready graduates.

The 2011–12 reporting period also saw individual
successes, with several CRC CARE-supported
students recognised for their outstanding scientific
achievement, including the following:
• Seth Laurenson (UniSA) received a PhD Excellence
Award in the category of ‘Environmental Science’
as part of the SA Government’s Science Excellence
Awards. These awards are SA’s premier event for
recognising and rewarding outstanding scientific
endeavour, including its application in industry.
Seth’s PhD examined the effect of recycled water
irrigation on the health of vineyard soils, including
changes in biological, physical and chemical
functioning.
• Ruh Ullah (Curtin University) was selected as a
finalist in the Showcasing early-career researchers
initiative at the CRC Association’s annual
conference, held in Adelaide in May. Ruh, from the
Department of Chemical Engineering, presented
his work on novel air-purification technology. He
was selected on a competitive basis from more
than 40 students who applied to present at the
conference.
• Papers by Binoy Sarkar and Peter Sanderson
were published as feature articles in, respectively,
Critical Reviews in Environmental Science and
Technology and the Journal of Hazardous, Toxic,
and Radioactive Waste, in recognition of the
outstanding quality of their research.
Currently with 36 PhD graduates and a further 20
expected in the next 18 months, CRC CARE is truly
building capacity via its education program. It is
also pleasing to note that our graduates are quickly
finding employment in a wide range of organisations.
The average time to secure employment following
submission of their thesis is approximately 4 months.
Graduates from 2011–12 have found employment at
organisations including CSIRO, UniSA, University of
Adelaide, Southern Cross University, and the Korean
National Academy of Agricultural Science.

to assess, manage and clean up contamination
in our environment. To date, under CRC CARE II,
there have been a total of 34 PhD and 11 Honours
scholarships approved as part of 14 CRC CARE II
projects. This represents a commitment of over $2.6
million in funding for scholarships and operational
support. While only a handful of these scholarships
have been filled to date, it is expected that filling
these places (especially Honours placements) will be
a significant challenge over the coming 12 months,
as the CRC endeavours to meet its Commonwealth
commitments.
CRC CARE–China education program
In an effort to strengthen interactions with our
Chinese research students, CRC CARE and UniSA
hosted a visiting cohort of six students from HUST
in China’s Wuhan Province. The students visited
the CRC’s headquarters for 3 months, during which
time they received assistance from members of the
UniSA Teaching and Learning Unit in developing
their research proposals and received training on
PowerPoint presentations and communication
skills. Students also undertook individual lab and
greenhouse experiments in relation to their PhD
topics with CERAR at UniSA.
At the conclusion of their visit in April 2012, the
Chinese students travelled with representatives
of CRC CARE to China for the annual CRC CARE
Commun Workshop in Wuhan. Commun is held in
conjunction with CRC CARE’s Chinese collaborators,
namely HUST, Shaoguan University and HLM Asia
Group Ltd. The workshop gave the CRC’s PhD
and Masters students in China the opportunity to
present their work to CRC CARE representatives
and their peers. The well-attended event saw some
outstanding presentations, particularly focusing on
the remediation of red mud and the beneficial use of
pig waste (see Section 3.2.2). Fangjie Qi (HUST) won
the award for best presentation, and Buyun Wang
(HUST) won the award for best science.

The first year of CARE II presented an opportunity to
prepare for a new intake of students ready to take
up the challenge of finding innovative and new ways
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New Honours students (there were no Honours graduates during the reporting period)
UniSA
Bita Bayatsarmadi

Mobility of Fe-based manufactured nanomaterials in soil

New Masters students (there were no Masters graduates during the reporting period)
Huazhong University of Science and Technology
Li Jiao
Gasification of wet sewage sludge and biomass in-situ steam for hydrogen-rich gas
Haiyan Cai
Catalytic steam gasification of biomass for syngas production
Continuing 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
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
University of Queensland
Andrew McKay
Development of a unicellular cell tool for the toxicity assessment of single and mixture of metals and
metalloids
Faye Fang Liu
Development of nanobiotechnology (single cell) method for biological response measurement of
contaminants
Shiva Prakash
Toxicological studies of inhalable iron-rich particles with and without adsorbed chemical species
relevant to mining industry health and safety
Yen-Yui Liu
Effects of land application of contaminated effluents on soil properties and the size, activity and
diversity of soil microbial communities
UniSA
Dawit Bekele
Movement of volatile organics in soils of contaminated aquifer sites with the aim of generating model
parameters for defining affective control/remediation
Luchun Duan
Long-term PAH contaminated soils – risks and remediation
Mike Van Alphen
The characterisation of fibre bundles and the release of respirable asbestos fibres
Peeranart Kiddee
Integrating life-cycle assessment and risk assessment as decision-making support tools for
managing electronic waste
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 Algae-bacterial system for remediation of contaminants
Chandrabose
Yanju Liu
Recycling and reuse for the remediation of red mud
UTS
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 environmental impact assessment in the
sustainable management of contaminated land in the Asia–Pacific region
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New PhD students for 2011–12
UTS
Laura Chekli

Development of methodologies for the standard characterisation of zero-valent iron nanoparticles
and their complex environmental interactions using the field-flow fractionation
Curtin University of Technology
Muhammad Omer
The development of novel data analysis techniques to resolve the three-dimensional structure of the
Mughal
Lidar-measured wind fields
Vaibhav Balaji Mohale The development of analytical techniques for detection, measurement and tracking particle
emissions from Coherent Doppler Lidar
Victor Savatia Indasi
Assessment of wind energy potential using Lidar and advanced modelling techniques
Huazhong University of Science and Technology
Qunpeng Chen
Modelling for an anaerobic digester fed with piggery waste
Jingbo Wang
Biochar and hydrogen-rich gas production from pig manure by pyrolysis-gasification
Mian Hu
Using algae to remove nitrogen, phosphorus and heavy metal from swine wastewater
Cuixia Liu
Biofuel production from algae via anaerobic fermentation and pyrolysis
Fangjie Qi
Neutralisation of red mud by organic waste composting
Bujun Wang
Red mud: neutralisation by sewage sludge and phytoremediation
PhD graduates (for the 2011–12 reporting period)
James Cook University
Dr Sreekanth
Monitoring feedback-based multi-objective management of saltwater intrusion in coastal aquifers
Janardhanan
using linked simulation-optimisation
Southern Cross University
Dr Salirian Claff
The assessment of metal geochemistry in acid sulfate soils
University of Queensland
Dr Benjamin Jones
Use of organic matter amendments/clays to improve rehabilitation of bauxite refinery wastes
UniSA
Dr Balaji Seshadri
Potential value of coal combustion products (CCPs) in the revegetation and ecosystem development
of degraded mine sites
Dr Gareth Lewis
Fate and dynamics of endocrine-disrupting chemicals (EDCs) and pharmaceutically active
compounds (PhACs) in the soil environment
Dr Girish Kumar
Dynamics and agro-environmental significance of dissolved organic matter in soils
Choppala
Dr Kavitha Ramadass
Speciation, bioavailability and toxicity of petroleum hydrocarbons – development of ecological safe
limits and bioremediation technology
Dr Liang Wang
Novel techniques for pattern recognition, processing and analysing the data for contamination
monitoring using ion-selective electrode array (electronic tongue systems)
Dr Thammared
Potential value of biosolids and biosolid blends using other waste resources in the immobilisation
Chuasavathi
and bioavailability of heavy metals
UTS
Dr Yousef Okour
Removal of persistant organic pollutants using titania (TiO2) nanoparticles produced from sludge
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NMI’s Danny Slee presents at CleanUp 2011.

3.4.2. Training (via ARIC)

CleanUp 2011

Established in the CRC’s first term, ARIC represents
a unique network of Australian expertise in
environmental remediation. Formed to foster the
development of skills, knowledge and technology to
combat contamination, ARIC offers a diverse range
of training opportunities in leading-edge clean-up
technologies. As the CRC’s knowledge-transfer arm,
ARIC provides access to leading regulators and
advice on regulatory trends, opportunities to partner
on contracts or new technology development, and
a strong peer network for exchanging ideas, advice
and information. Members also receive information
on scientific advances in remediation, the opportunity
to be first to market with new technologies,
intelligence about global market opportunities,
and invitations to overseas trade missions to build
remediation exports.

The biennial CleanUp conference is a major industry
event, hosted by CRC CARE and ARIC. CleanUp
2011 incorporated the 6th International Workshop on
Chemical Bioavailability in the Terrestrial Environment
(7–9 September 2011) and the 4th International
Contaminated Site Remediation Conference (11–15
September 2011).

As reported in 2010–11, ARIC membership had
doubled from the previous year (2009–10) to over
400 members. It is pleasing to note that in 2011–12
ARIC has continued to rapidly build its membership,
which now stands at around 2000 and continues to
grow. A significant incentive has been the publication
of Remediation Australasia – the quarterly industryfocused magazine published by ARIC. Each edition
of Remediation Australasia includes technical articles,
regulator updates, case studies, training events,
publications, and news on new technologies and
research – both from CRC CARE and the wider
industry. Such is the interest in the magazine, it is now
sent to more than 2000 contacts and paid advertising
is assisting in covering costs of production.

The trophy presented to the winner of the prestigious CARE Award.
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The 3-day bioavailability workshop addressed
current research and policy issues relating
to contaminant bioavailability, as well as the
current state of the science and technology for
understanding and assessing bioavailability
processes in soils and sediments.
The Hon. Paul Caica, SA Minister for Sustainability,
Environment and Conservation, opened the main
conference. Throughout the conference, over
500 delegates attended presentations on the
assessment, management and remediation of
environmental contamination. The conference
gala dinner, attended by more than 250 delegates,
included the presentation of two CRC CARE Fellow
Awards: to Paul Barrett (Australian Institute of
Petroleum) for his leadership of the CRC CARE II
bid development team and outstanding contribution
towards building a consortia of industries supporting
petroleum projects; and to Professor Simon Pollard
(Cranfield University, UK) for his contributions to the
CRC’s research programs and capacity building.
Patricia Kelly, Deputy Secretary of the Department of
Industry, Innovation, Science, Research and Tertiary
Education, launched the inaugural CARE Award on
behalf of the Minister for Innovation, Industry, Science
and Research, the Hon. Kim Carr. The CARE Award
recognises technologies and innovations in the area
of contamination assessment and remediation of the
environment. ALS Environmental was the inaugural
winner for the significant impact that their samplingmethod technology is predicted to have on industry.

Other training
During the conference, CRC CARE was pleased to
announce the publication of the HSLs for petroleum
hydrocarbons (Technical Report 10). These HSLs
address the need for consistent human-health risk
assessment of petroleum hydrocarbon contamination
in Australian conditions. To assist in the uptake of
the HSLs, full-day workshops were held around
Australia in early November. These attracted over
200 delegates. Expected to have a major impact
in the risk assessment of petroleum hydrocarboncontaminated sites, the national training program
confirmed the CRC’s commitment to disseminate its
research outcomes to the industry to ensure uptake
and implementation. ARIC has also supported
training via partnerships with ACLCA on LNAPLs, and
with the International Quality & Productivity Centre on
site assessment and planning.
CRC CARE and Standards Australia co-hosted the
ISO Technical Committee on Soil Quality in Adelaide
on 19–23 September 2011. The Committee and
subcommittees discussed a number of priority
areas for the consideration of standardisation,
including bioavailability, organic contaminants,
biological methods and pre-treatment of samples.
During their stay, delegates were able to visit some
of CRC CARE’s demonstration sites, including the
Coleman Road site where the CRC is demonstrating
phytoremediation of a former landfill site with the
giant reed Arundo donax.
Looking forward to 2012–13, preparation for CleanUp
2013 began towards the end of the reporting period
and will take a significant amount of time over the
next 12 months. A number of the CRC’s research
projects will come to fruition (e.g. VI assessment and
LNAPL remediation) and will require industry-focused
training in addition to training that the CRC will revisit
in light of the pending variation of the Assessment
of Contamination NEPM, to which the CRC had a
number of inputs. It is also expected that during
2012–13, ARIC will form strategic alliances with
like-minded organisations to assist in the national
coordination of training and knowledge diffusion to
the contaminated land industry. This will put the CRC
in a strong position to achieve its training milestones
and to ensure that the CRC’s education and training
activities are meeting the needs of end-users.

3.5. Small-to-medium enterprise
engagement
CRC CARE’s engagement of SMEs is undertaken
on multiple levels. Over its 7 years of operation,
CRC CARE has had a long-standing relationship
with ALGA, the Australasian College of Toxicology
and Risk Assessment (ACTRA), and ACLCA –
member-based organisations that represent the peak
contaminated land consultants, risk assessors and
environmental service providers in Australia. Through
ARIC, CRC CARE relies on the support of ALGA and
ACLCA to disseminate knowledge of CRC CARE
strategic activities and projects to consulting and
service-providing SMEs throughout the industry.
Collaboration in 2011–12 included co-running
workshops such as ‘Health risk assessment of
contaminated sites’ (ACTRA) and ‘Advanced LNAPL
site management and quantitative analysis’ (ACLCA).
CRC CARE scientists regularly present the outcomes
of their research to ACLCA and ALGA members.
Recent examples include presentations on ‘Societal
perceptions and acceptability of remediation
technologies’ at the ALGA annual meeting, and
presentations to ACLCA member organisations on
contaminant bioavailability, VOCs, and HSLs for
petroleum hydrocarbons.
These relationships are an important show of industry
unity, and allow each group to promote each other’s
key objectives and outcomes. ACLCA has joined
CARE II as a participant, thus further cementing the
mutually beneficial relationship of the groups.
On a project level, three SMEs that CRC CARE has
continued working with during the financial year are:
OTEK (an Australian environmental, engineering
and remediation consultancy company); Adelaidebased company Soil & Groundwater Consulting
(S&G); and USA-based VeruTEK Technologies (a
green chemistry company that addresses difficult
environmental issues).
The project with OTEK is investigating the feasibility
of a biopile for remediating soil contaminated with
petroleum hydrocarbons. Until now, contaminated
soils have been land-farmed without reducing
petroleum-hydrocarbon levels below the ecological
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investigation levels. The project involves setting up a
biopile in the field and simulating the field conditions
in the CRC CARE lab. The biopile in the lab will be
manipulated to optimise the conditions to obtain best
results, which will then be applied in the field biopile
to test the efficacy of the bioremediation process.
This work is ongoing.
The collaboration with S&G has been important in
supporting CRC CARE’s PhD program. S&G supported
a detailed Quantitative Health Risk Assessment to
evaluate risk of exposure by TCE vapour to workers on
site. This was achieved by placing vapour-monitoring
infrastructure at four sites, with S&G in the first instance
monitoring soil vapour and indoor air in accordance
with the US DoD VI Handbook. Instrumented sites will
be used by a PhD student to track vapour migration
with a view to establishing potential attenuation of
contaminants upwards from the saturation zone. This
work is ongoing.

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.

Working with VeruTEK Technologies, CRC CARE
is using the company’s S-ISCO® technology to
assess the effectiveness of remediating TCE-related
contaminants in and down-gradient of the source
zone at our investigation site. This pilot assessment
will determine whether further treatment is necessary
across different areas of the site, and whether
closure or partial closure can be achieved. VeruTEK
demonstrated S-ISCO® at a session at CleanUp 11
in Adelaide in September 2011. The work is ongoing.

3.6.1. International links

3.6. Collaboration

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).
Other international collaborations established through
the CRC, and which continued into the 2011–12
financial year, are outlined below.

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 SA, WA,
Victoria, Queensland and NSW. Internationally it has
undertaken collaborations in Bangladesh, China,
Germany, India, New Zealand, Singapore, the UK
and the USA,.
Significant collaborations are undertaken through
the NCSDP with CRC CARE’s partners the
Australian DoD, BHP Billiton Iron Ore Pty Ltd, and
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the Australian Institute of Petroleum (see Section
3.2 for further details). 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.
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CRC CARE researchers continue to collaborate
extensively with international scientists, leading
research and development on contamination
assessment and remediation. This collaboration
includes work with overseas researchers based in
their home countries as well as numerous visiting
scientists, who spend 3 to 6 months with CRC CARE
researchers in Australia. The increasing number of
visiting scientists is evidence of the global recognition
that CRC CARE has established.

Bangladesh
The CRC has linked with Dhaka University and Dhaka
Community Hospital in Bangladesh to investigate
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 per litre in Bangladesh, and
a further 4.2 million people are exposed in West
Bengal, India. Many people in these two regions
suffer from arsenic-related diseases. Journal papers
based on the work continue to be published.
China
Two scientists from China spent 3 months with
Associate Professor Zuliang Chen working on a
project that focused on analytical methods for TBTbased contaminants.
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 Ostfalia University of
Applied Sciences. Professor Birke has been actively
involved with CRC CARE since 2008 and contributes
his expertise to a number of DoD projects.

a project to develop a unicellular cell tool for the
toxicity assessment of single and mixture of metals
and metalloids. This collaboration continued with the
objective of developing a cell-on-a-chip concept.
Euglena was also used as a cell model for the CRC
CARE-funded in-vitro cell project for groundwater
assessment of benzene, toluene, ethylbenzene and
xylenes (VOCs found in petroleum derivatives).
Russia
A scientist from Russia spent 3 months with
Professor Naidu and Dr Rahman researching
modified clays for contaminant immobilisation.
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.
UK

Six visiting Indian scientists spent 3 to 6 months
with Professors Naidu, Megharaj Mallavarapu and
Nanthi Bolan, and Dr Mohammad Rahman. Their
projects focused on arsenic and other heavy-metal
remediation at contaminated sites. This project
formed part of Program 4: Cleaning Up.

CRC CARE continues to work with Cranfield
University on risk communication activities, in
particular with risk management expert Professor
Simon Pollard. Professor Naidu and PhD student
Yanju Liu collaborated with Dr Ian Burke from the
University of Leeds on red mud research. Professor
Naidu also continued his collaboration with Professor
Paul Nathaniel (University of Nottingham and Land
Quality Management Ltd), Dr Mark Cave (British
Geological Survey) and Professor Kirk Semple
(Lancaster University) on bioavailability and risk
assessment.

Italy

USA

CRC CARE researchers based at UniSA collaborated
with Professor Renato Baciocchi from the University
of Rome Tor Vergata on groundwater modelling,
and are jointly organising a special session on risk
assessment at the AquaConSoil conference Special
session on advanced approaches and tools in risk
assessment of contaminated sites.

US company VeruTEK – which has signed on as
a CARE II participant – is involved in the CRC’s
research into the use of chemical oxidation
techniques for groundwater remediation, in
conjunction with the Australian DoD. Dr Surampali
Rao from USEPA spent one week with Professors
Megharaj Mallavarapu and Ravi Naidu. Professor
Suresh Rao from Purdue University in the USA
continues his collaboration with Dr Greg Davis and
Professor Naidu on LNAPL remediation.

India

Japan
Professor Tetsuya Suzuki from the Graduate School
for the Creation of new Photonics Industries provided
CRC CARE with the initial Euglena cell culture for
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Other
04 activities
In 2011–12, CRC CARE received no additional
financial assistance or grants, and did not implement
any consultancy or contract agreements. The CRC
recorded direct sales of Engaging the community: a
handbook for professionals managing contaminated
land (five copies; $170), and the Health screening
levels for petroleum hydrocarbons in soil and
groundwater DVD (14 copies; $6800).

Memoranda of understanding
CRC CARE has two memoranda of understanding,
both with international universities, that have been in
place since 2009 and 2010 respectively (see below).
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 specialising 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. This targets 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 UniSA.
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South Korea
In February 2010, a memorandum of understanding
was signed between CRC CARE and HUNIC, the
Hub University of Industrial Collaboration, based
at the Gyeongnam National University of Science
and Technology 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. Through the memorandum of understanding,
UniSA researchers assisted 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.

“CRC CARE’s
postgraduate
students emerge
as highly skilled,
industry-ready
specialists”
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Additional
05 requirements
5.1. Third year review (rounds 9 & 10
only) or performance review (round
11 onwards)
5.2. Requirements for exiting CRCs –
final annual report
5.3. Requirements for extension CRCs
– final annual report
Following the extension of CRC CARE, it is now
considered a round-13 CRC. Further, as CRC CARE
is neither an exiting nor an extension CRC, there is no
requirement to report against sections 5.1, 5.2 or 5.3.
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“The Australian Remediation Industry
Cluster (ARIC) fosters the development
of skills, knowledge and technology to
combat contamination”
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Glossary
06 of terms
ACLCA
Australian Contaminated Land Consultants
Association
AFFF
Aqueous film-forming foam

CSIRO
Commonwealth Scientific and Industrial Research
Organisation

AIP
Australian Institute of Petroleum

DoD
Department of Defence

ACTRA
Australasian College of Toxicology and Risk
Assessment

EPA
Environment Protection Authority

AGM
Annual general meeting
ALGA
Australasian Land and Groundwater Association
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
CARE I
CRC CARE’s first funding term (2005-11)
CARE II
CRC CARE’s second funding term (2011-20)
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CRCSS
CRC for Satellite Systems
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HSLs
Health screening levels
IITK
Indian Institute of Technology, Kanpur
IP
Intellectual property
LATE
Lime-assisted tidal exchange
LNAPL
Light non-aqueous phase liquid
NCSDP
National Contaminated Sites Demonstration Program
NEPM
National Environment Protection (Assessment of Site
Contamination) Measure
NMI
National Measurement Institute
NPV
Net present value
NSW
New South Wales
PAH
Poly-aromatic hydrocarbon
PCT
Patent Cooperation Treaty

PRB
Permeable reactive barrier
PVI
Petroleum Vapour Intrusion
SA
South Australia
S-ISCO
Surfactant-enhanced in-situ chemical oxidation
SME
Small and medium-sized enterprises
TCE
Trichloroethylene
TPH
Total Petroleum Hydrocarbon
TBT
Trybutyltin
UniSA
University of South Australia
UK
United Kingdom
USA
United States of America
UTS
University of Technology, Sydney
VI
Vapour intrusion
VOC
Volatile organic compound
WA
Western Australia
WA DEC
WA Department of Environment and Conservation
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Financial
08 report

A safer, cleaner
environmental future
CRC CARE PTY LTD ACN 113 908 044
Cooperative Research Centre
for Contamination Assessment and Remediation of the Environment
Concise Audited Financial Statements
2011–2012

The Concise Audited Financial Statements are an extract from the
Audited Financial Statements. The financial statements and specific
disclosures included in the Concise Audited Financial Statements
have 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 2012

The Company was incorporated to manage and
govern the Cooperative Research Centre for
Contamination Assessment and Remediation of the
Environment (“the Centre”).

In respect of the financial year ended 30 June 2012,
the Directors of CRC CARE Pty Ltd (“the Company”
or “CRC CARE”) submit the following report made
out in accordance with a resolution of the Board of
Directors:

The objective of the Centre is to promote research and
capacity building for the development and extension of
advanced technologies and methods for:

1. Board of Directors

b)	preventing, managing and/or remediating
contamination

The following persons were Directors of the Company
during the financial year and until the date of this
report:
Russell R Caplan (Chairman)

a)	assessing contamination risks to land,
groundwater and air

c)	developing safe options for land use and the
reuse of wastes on land

Professor Ravi Naidu (Managing Director)

d)	developing solutions that are acceptable to
regulatory agencies and the public, and

Emeritus Professor Max Brennan AO

e) capacity building.

	Emeritus Prof Ian Davey
(resigned 28 November 2011)

3. Dividends

Dr Rod Lukatelich

There were no dividends declared or paid to
shareholders during the year ended 30 June 2012.

Dr Paul Vogel

4. Trading results

Ms Susan Smith (resigned 28 November 2011)

The net profit, after tax, of the consolidated entity for
the period was $Nil (2011: $Nil).

Mr Mark Hender (resigned 28 November 2011)
	Mr Peter Nadebaum
(resigned 28 November 2011)
Mr Charles Wong
Ms Beth Laughton (appointed 27 March 2012)
Ms Anthea Tinney (appointed 28 November 2011)
Prof Andrew Parfitt (appointed 28 November 2011)
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

5. Review of operations
The Company specialises in research and
development of technologies to overcome and
prevent contamination of soil, water and air. During
the period the Company received cash contributions
of $10,018,255 (2011 $12,254,353) and in-kind
contributions of $5,623,574 (2011 $7,067,808).
6. Significant Changes in the State of
Affairs
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 was approved with a new
Commonwealth Agreement signed on 6 July 2011.
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As such, CRC CARE I ceased operations on 30 June
2011 with CRC CARE II commencing on 1 July 2011.
All existing projects from CRC CARE I were rolled into
CRC CARE II at this date.
7. Matters subsequent to the end of the
financial year
At 30 June 2012 outstanding cash contributions from
shareholders and non-shareholding participants were
$1,070,210 (2011: $436,842), and outstanding inkind contributions totalled $Nil (2011: $Nil) valued in
accordance with the terms of the agreement with the
Commonwealth.
Since balance date the Company has received
overdue cash contributions of $187,500 (2011:
$427,032). The remaining amount of $882,710
(2011: $9,810) relates to outstanding contributions
committed by Participants.
8. Likely developments and expected
results of operations
The Company is proposing a Deed of Variation to the
Commonwealth Agreement. This Deed has as its basis
a change in the student ratio of Honours to Masters
together with minor changes to related milestones.
The Directors believe that it is reasonable to expect
that the Company’s research program will not be
disadvantaged by the changes proposed and the
Company 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 Directors and Officers
During the financial period, the Company paid a
premium of $10,332 (2011: $10,387) to insure the
Directors and Officers 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 Directors and
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 71 .
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: 18 September 2012

Professor Ravi Naidu
MANAGING DIRECTOR
Dated: 18 September 2012
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Statement of comprehensive income
for the period ended 30 June 2012

Notes

2012

2011

$

$

19,484,634

21,777,271

158,768
917,937
7,000
172,808
76,557
40,295
10,922,940
5,623,574
136,158
1,428,597
19,484,634

108,435
695,415
9,564
56,225
103,267
13,033
13,384,015
7,067,804
147,952
191,561
21,777,271

Income tax expense

-

-

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

-

-

Other comprehensive income

-

-

Revenue
Allocated revenue

1*

Expenses
Consultants fees
Employee benefits expense
Finance costs
IT expenses
Legal expenses
Recruitment
Research expenditure – cash
Research expenditure – in-kind
Travel
Other
Total expenses

Total comprehensive income

*See page 76 for notes to the financial statements.
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Statement of financial position
for the period ended 30 June 2012

Notes

2012

2011

$

$

382,925
3,000,000
2,286,227
347,821
6,016,973

1,609,285
3,041,281
436,842
474,379
5,561,787

39,750
39,750

-

6,056,723

5,561,787

1,280,026
123,444
703,480
3,949,761
6,056,711

707,334
43,036
108,680
4,702,724
5,561,774

-

-

6,056,711

5,561,774

12

13

12

13

-

-

12

13

CURRENT ASSETS
Cash and cash equivalents
Financial assets
Receivables
Other assets
Total current assets
NON CURRENT ASSETS
Deferred tax assets
Total non-current assets
TOTAL ASSETS
CURRENT LIABILITIES
Payables
Provisions
Accrued expenses
Current tax liability
Deferred revenue

Total current liabilities
NON CURRENT LIABILITIES
Total non-current liabilities
TOTAL LIABILITIES
NET ASSETS
EQUITY
Contributed equity
Accumulated profits
TOTAL EQUITY
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Statement of changes in equity
for the period ended 30 June 2012

Contirbuted Equity

Accumulated Profit

Total

$

$

$

Balance at 1 July 2010
Total comprehensive income for the year
Balance at 30 June 2011

13
13

-

13
13

Total comprehensive income for the year

-

-

-

Buy back of shares
Contributions of equity

(3)
2
(1)

-

(3)
2
(1)

Balance at 30 June 2012

12

-

12

EQUITY

Transactions with shareholders
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Statement of cash flows
for the period ended 30 June 2012

Notes
CASH FLOWS FROM OPERATING
ACTIVITIES
Cash contributions received from the
Commonwealth

Cash contributions received from all
participants

2012

2011

$

$

3,136,000

3,500,000

6,882,255

8,560,323

120,296

35,602

Other
Payments to suppliers and employees

602,669
(11,869,358)

332,158
(16,758,882)

Payments of GST and Group Tax

(1,497,214)

(454,012)

Training course fees

Receipt of GST

Net cash flows from operating
activities
CASH FLOWS FROM INVESTING
ACTIVITIES
Receipt of term deposits
Investment in term deposits
Interest received
Net cash flows from investing activities

CASH FLOWS FROM FINANCING
ACTIVITIES
Buy back of shares
Proceeds from issue of shares
Net cash flows from financing
activities

1,079,785

601,085

(1,545,567)

(4,183,726)

3,041,281
(3,000,000)
277,927
319,208

5,000,082
(3,041,281)
310,587
2,269,288

(3)
2

-

(1)

-

(1,226,360)

(1,914,338)

Cash at beginning of financial year

1,609,285

3,523,623

CASH AT END OF FINANCIAL YEAR

382,925

1,609,285

Net increase/( decrease) in cash held
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Notes to the financial statements
for the period ended 30 June 2012

2012

2011

Allocated contributions from Participants – cash

12,860,169

13,407,655

Allocated contributions from Third Parties – cash

-

623,462

Allocated contributions from Participants – in-kind

5,623,574

6,537,357

Allocated contributions from Third Parties – in-kind

-

530,450

277,927

310,587

1. REVENUE

Interest received or due and receivable

-

-

Training fees

120,296

35,602

Sponsorship income

596,827

332,158

Other income
Total

5,841

-

19,484,634

21,777,271

For discussion and analysis of the financial statements, please refer to the Report of the Board of Directors and the CRC
CARE 2011-12 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 CRC CARE Pty Ltd, in the opinion of the
Board 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, and
(d) further financial information can be obtained from
Audited Financial Statements.
The Audited Financial Statements are available, free
of charge, on request to the Company.

For and on behalf of the Board of Directors

Russell R Caplan
CHAIRMAN
Dated: 18 September 2012

Professor Ravi Naidu
MANAGING DIRECTOR
Dated: 18 September 2012
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CRC CARE
partners 2011–12
Agilent Technologies Australia Pty Ltd
Australian Contaminated Land Consultants Association Incorporated
Australian Institute of Petroleum Ltd
BHP Billiton Iron Ore Pty Ltd
CH2MHILL Australia Pty Ltd
ChemCentre (WA)
Chevron Australia Pty Ltd
CSIRO
Curtin University of Technology
Department of Defence
Department of Environment and Resource Management (Queensland)
Department of Industry, Innovation, Science, Research and Tertiary
Education – National Measurement Institute
Environment Protection Authority (SA)
Environment Protection Authority (Victoria)
FibreCell Australia Pty Ltd
GHD Pty Ltd
HLM Asia Group Limited
Soil & Groundwater Pty Ltd
Southern Cross University
Technological Resources Pty Ltd (Rio Tinto)
University of Queensland
University of South Australia
University of Technology, Sydney
VeruTEK Technologies, Inc.
WA Department of Environment and Conservation
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CRC Care Pty Ltd
University of South Australia, Mawson Lakes
South Australia 5095
P.O. Box 486
Salisbury South SA 5106, Australia
T +61 (0) 8 8302 5038
F +61 (0) 8 8302 3124
E admin@crccare.com
W www.crccare.com
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