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

Cover image
Cover photo depicts remediation work at Brompton, South Australia. The site, previously used for waste disposal, was contaminated with polyaromatic
hydrocarbons, diesel, copper, zinc and lead. The site now houses a growing community including housing, cafes and a community garden.
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EXECUTIVE
SUMMARY
CHAIRMAN’S FOREWORD
I am pleased to report
that CRC CARE has had a
successful second year in its
second round of funding.
In tough economic conditions, the CRC
continues to flourish, attracting new
national and global partners from
industry and academia. By delivering
creative and practical solutions to real
problems identified by industry, the
CRC is making a material contribution
to a cleaner, safer and healthier
Australia. Of particular note is the
CRC’s role in helping to develop
Australia’s National Environment
Protection (Assessment of Site
Contamination) Measure.
Fundamental to CRC CARE’s success
is the recognition by all stakeholders
of the need for and benefits of a
collaborative approach among
government, regulators, industry and
academia. This has helped evolve a
CRC close to its end users in industry,
regulation and policy, and able to
produce tools, systems and advice
well adapted to end-users’ needs.
We are now seeing the fruits of this
partnership approach in the form
of a growing flow of cost-effective
technologies that can accelerate
actual clean-up, as well as in sound
national policy advice underpinned
by science.

On behalf of the Board I wish to pay
tribute to Managing Director Professor
Ravi Naidu and his hard-working
and visionary team of scientists,
managers, partners and staff for their
achievements in the past year –
and to wish them well in the many
outstanding prospects for the future
that are already under development.
The mounting pressures of human
population and demand make ours an
increasingly contaminated world; as
the challenges rise, CRC CARE is well
placed to rise to them.

Russell Caplan,
Chairman,
CRC CARE
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MANAGING DIRECTOR’S FOREWORD
and the Department of Defence (DoD)
for the remediation of a wide range of
noxious substances.

1.1. Achievements
Our scientific and technical
achievements for the year 2012–13
included the following:

I am pleased to report
that CRC CARE has
completed a successful
second year of its operations
since it was renewed by the
Commonwealth Government
for a further nine years
in 2010.
As can be seen from the list of
achievements and deliverables below,
our work has focused primarily on
developing high-level national policies
and protocols for environmental
assessment and remediation
across Australia. These are giving
environmental regulators the tools,
data and confidence to provide
guidance and develop forward-looking
regulations for a cleaner, safer,
healthier Australia.
At the same time we have continued
to research, patent, demonstrate and
deliver a wide range of practical,
affordable technologies for industry

• National health investigation levels
(HILs) and health screening levels
(HSLs) guidelines developed by
CRC CARE were approved for
adoption by ministers at the Council
of Australian Governments in April
2013, as part of the revised National
Environment Protection (Assessment
of Site Contamination) Measure
(referred to hereafter as the NEPM).

was recognised with the Federal
Government’s 2013 Star Award.
• We won a contract to design,
implement and demonstrate
a commercial piggery waste
remediation system using pooCARE™
technology in China for Thailandbased CP Group (known in China as
Chia Tai Enterprises International
Limited), one of the world’s largest
agriculture-based conglomerates.

• We have produced a national
bioavailability guidance document
for the NEPM.
• We led the national training
of regulators and consultants
on technical aspects of the
revised NEPM.
• CRC CARE has developed a draft for
a nationally harmonised remediation
framework for site contamination.
This will complement the existing
NEPM for site assessment.
• Following advice from a CRC CARE
stakeholder forum in February 2012,
a review of ‘first tier’ contaminants
has been completed. This lays the
ground for development of national
management guidance for major
contaminants of concern.
• pooCARE™, a CRC CARE technology
to help turn more than 1 million
tonnes of China’s piggery waste into
alternative energy and fertiliser

• We have extended our contract
with BHP Billiton Iron Ore to
develop a range of new mine site
remediation technologies.
• A comprehensive literature review
of analytical methodologies for
emerging contaminants has been
completed. The results have been
published as a CRC CARE
technical report.
• A review of the use of fluxbased criteria in Australia and
internationally for the remediation
of sites and groundwater,
particularly from petroleum
contamination, was completed.
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• CRC CARE has synthesised novel
carbon nanotubes for use in
remediation from a green precursor
using clay minerals.

environmental regulators whose
policies and guidelines rely on the
assumption that analysis results are
comparable and reliable.

• The CRC has helped develop novel
decontamination methodology for
chemical warfare agents based on
clay minerals.

• A pilot-scale bioremediation
treatment system has been
established at a Defence site at
Edinburgh, SA.

• We have also developed novel claypolymer composite materials for
remediating tributyltin in stormwater
and toxic gases.

• A permeable reactive barrier (PRB)
system for remediating groundwater
contaminated with trichloroethylene
(TCE) was successfully demonstrated
at Edinburgh, SA.

• CRC CARE has lodged patents on
modified clay sorbents for multiple
contaminants and clay minerals for
aqueous film-forming foam (AFFF)
remediation.
• We have produced three innovative
software packages that enable
industry to prioritise the clean-up
of contaminated mine sites, improve
indoor air quality in buildings, and
model contaminant fluxes
in groundwater.
• The centre successfully treated
more than 1 million litres of AFFF
wastewater at Royal Australian
Air Force (RAAF) bases at Pearce
(WA), Edinburgh (SA) and
Townsville (Queensland).
• CRC CARE successfully treated
more than 3000 tonnes of leadcontaminated soil at Muchea Air
Weapons Range, WA, under its
Defence Demonstration Program.
• The Centre has developed methods
for the efficient characterisation
of manufactured nanoparticles for
remediating soil and groundwater.
• We identified a lack of proficiency
testing in Australia for a
large number of existing and
emerging contaminants; this
presents a significant concern for

• Professor Ravi Naidu received the
Soil Science Society of America’s
2012 International Soil Science
Award and was admitted as a Fellow
of the American Association for the
Advancement of Science.
• Profs Ng and Naidu were chairs
for the International Conference
on Arsenic in the Environment
(As-2012) held in July 2012, in Cairns,
Queensland, and spoke and chaired
sessions at the World Biotechnology
Congress in Boston, USA, in
June 2013.

• 100% of the Centre’s utilisation
milestones were completed.
Among the Centre’s noteworthy
professional and governance
achievements in 2012–13 were:
• CRC scientists contributed to
advancing human knowledge in
the field of contamination and
remediation by publishing more
than 100 journal articles.
• All new research projects for
CRC CARE’s second round of
funding have commenced
• Fourteen PhD students graduated
and 32 started.
• Planning began for CleanUp 2013
(the 5th International Contaminated
Site Remediation Conference),
to be held in Melbourne in
September 2013.
• The CRC had more than 1000
participants, including industry
representatives and environmental
managers, attend its associated
training and knowledge-transfer
events.
• Professor Jack Ng continued to serve
as a World Health Organization
(WHO) advisor on contamination.

• Dr Bruce Kennedy gave a
presentation at the Eurodemo+
Sustainable Remediation conference
in Vienna in November 2012, chaired
a conference on the health effects of
iron dust in Perth in December 2012,
and was invited to join a WA health
risk assessment for Port Hedland.
• An iron ore project by PhD student
Mr Shiva Prakash was highlighted by
The University of Queensland (UQ) in
their series on UQ’s Discovery profile.
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1.2. Risks and impediments
The main risks and impediments
encountered by CRC CARE in 2012–13
concern the continuing uncertain
financial environment, both in Australia
and globally, and the importance of
preserving consistency of leadership
and research expertise in the event of
unforseen staff changes.
The CRC has dealt with the financial
question by maintaining very close
contact with all its partners and
participants to ascertain well in
advance where there is any risk of
reduced investment. It continues to
generate fresh income streams by
(a) a policy of actively seeking and
recruiting new research partners, and
(b) by creating a category of Associate
Membership in CRC CARE, which
includes a participation fee.
The Board is developing a succession
plan for replacing the Managing
Director or other senior management
on an interim basis should the need
ever arise, allowing time for an
effective recruitment process to select
the right candidate. At the research
level, the Managing Director has
consulted with program leaders to
ensure they have plans in place to
replace key research skills at short
notice should unforseen gaps occur.

1.3. End-user environment
Despite the continuing effects of
global financial jitters on our end
users’ industries, we were able to
prudently manage all CRC CARE
research projects in ways that
minimised the effect of a slight net
reduction in private-sector investment.
We are heartened by the continuing
focus on developing better clean-up
technologies in the world’s fastest

growing economies, including China
and India, which promise to be a
growth market for the future.

1.4. Impacts
There was a small variation in our
contract with the Commonwealth
Government to allow for a slight
downturn in demand for Honours
students. PhD and Masters positions
remain unaffected.

1.5. Conclusion
Having completed the second year
of CRC CARE’s second term, on
behalf of our partners in industry and
government and our stakeholders in
the wider Australian community, I am
pleased to report continued progress,
substantial scientific achievement
and sound management across our
portfolio of activities.
I should like especially to thank our
Chairman, Mr Russell Caplan, and
the Board of CRC CARE for their sage
advice and valued guidance over the
past 12 months.
Above all I wish to pay tribute to
our dedicated, keen and highly
talented team, who share with me the
conviction that by resolving issues
related to contamination we can
contribute materially to a healthier,
cleaner and more prosperous Australia.

Professor Ravi Naidu,
Managing Director,
CRC CARE
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02

GOVERNANCE AND
MANAGEMENT
The Cooperative Research Centre
for Contamination Assessment and
Remediation of the Environment
(CRC CARE) is an independent
organisation that performs research,
develops technologies and provides
policy guidance for assessing, cleaning
up and preventing contamination of
soil, water and air. Environmental
contamination is a major threat to
the health of our communities, the
environment and our economies.
Australia alone has more than 160,000
potentially contaminated sites, with an
estimated five million worldwide.
The CRC works with organisations
that deal with contamination –
including the mining and petroleum
industries, state environmental
regulators, government agencies, and
environmental consultants – to create
industry-ready solutions to real-world
problems. By collaborating with
leading environmental research groups
around the world, CRC CARE remains
at the forefront of international
scientific developments in the field
of environmental contamination
and remediation.
Established under the Australian
Government’s Cooperative Research
Centre (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, and
• 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 30 June 2020.
This annual report details the activities
of CRC CARE from 1 July 2012 to
30 June 2013.

2.1. Governance – Board,
committees and key staff
CRC CARE Pty Ltd (the Company) is
an incorporated venture established
on 13 September 2005 to carry out the
activities of CRC CARE. The Company
is a limited liability entity with
12 shareholders. Voting and dividend
rights are determined by the value of
contributions by shareholders (‘Core’
Participants) in the relevant financial

year. Voting rights and the payment of
returns from any commercialisation
of intellectual property (IP) for
‘Supporting’ (non-shareholder)
Participants of CRC CARE are provided
for through the ownership of shares in
projects.
The Company is governed by a
shareholder-elected 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) as
well as the management of CRC CARE
and CRC CARE Pty Ltd. In 2012–13 the
CRC’s Board had nine directors.
The Chairperson is elected at each
annual general meeting (AGM) with the
balance of Directors serving a term of
two years, after which they are eligible
to seek another term. During 2012–13
the Board met six times. Mr Russell
Caplan was re-elected as Chair at the
AGM on 23 October 2012. Emeritus
Professor Max Brennan retired from his
position as Director and Chair of the
Research and Technology Committee
in December 2012. Adjunct Professor
Don Sinnott was appointed to fill
the casual vacancy that was left by
Emeritus Professor Brennan.
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2.1.1. The CRC CARE Board
The following table presents details of the members of the CRC CARE Board, in 2012–13:
NAME

ROLE

KEY SKILLS

INDEPENDENT/
ORGANISATION

ELECTED MEMBERS OF THE BOARD FROM 1 JULY 2012
Mr Russell Caplan

Independent Chair of Board, Remuneration and
Succession Committee

Industry, commercial and
management, corporate
governance

Independent

Professor Ravi Naidu

Chief Executive Officer and Managing Director,
Research and Technology Committee, Audit and
Risk Management Committee, Remuneration and
Succession Committee, Policy Advisory Committee,
Management Committee

Research, management,
commercial, policy and end-user
linkages

CRC CARE

^ Emeritus Professor
Max Brennan AO

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

Research and policy

Independent

Dr Rod Lukatelich

Board Director, Research and Technology
Committee, Remuneration and Succession
Committee (Chair), Policy Advisory Committee

Petroleum industry, research,
environmental management

BP Refinery
Kwinana Pty Ltd

Dr Paul Vogel

Board Director, Research and Technology
Committee, Policy Advisory Committee

Regulatory

Independent

Mr Charles Wong

Board Director, Audit and Risk Management
Committee

Venture capital/finance

HLM Asia Group Ltd

Ms Anthea Tinney

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

Regulatory, policy and
governance

Independent

^^ Professor Andrew
Parfitt

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

Research, academic and
management

University of South
Australia and
independent

*Ms Beth Laughton

Board Director, Audit and Risk Management
Committee (Chair)

Accounting and finance

Independent

Board Director, Research and Technology
Committee (Chair)

Research

Independent

Audit and Risk Management Committee

Legal

Independent

Members of the Board from 1 January to 30 June 2013
** Adjunct Professor
Don Sinnott
Company Secretary
Ms Cathy Cooper

^ Max Brennan retired as Director on 31 December 2012.
^^ Andrew Parfitt resigned from the University of South Australia effective 14 December 2012 to take up a position at the University of
Newcastle.
* Beth Laughton was appointed to the Board in March 2012. Shareholders ratified this appointment at the 2012 AGM, held on 23 October 2012.
** Don Sinnott was appointed to the Board in March 2013. Shareholders will need to ratify this appointment at the 2013 AGM, scheduled for
26 November 2013.
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The Board’s roles include:
• appointing the Chief Executive
Officer (CEO) and Managing Director
• providing strategic direction
to the Company
• overseeing the financial
management of the Company
• ensuring that effective governance
practices are in place, including an
integrated and detailed approach
to risk management
• monitoring senior management
performance
• developing succession plans
• ensuring that the Company adheres
to a high ethical standard.

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.
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.
In 2012–13 Board meetings were held
in July, September, October, December,
March and June. Attendances are
documented in the following table.

NUMBER OF
MEETINGS ELIGIBLE
TO ATTEND

NUMBER OF
MEETINGS
ATTENDED

Mr Russell Caplan

6

6

Professor Ravi Naidu

6

6

^ Emeritus Professor Max Brennan AO

4

4

Dr Rod Lukatelich

6

4

Dr Paul Vogel

6

5

Mr Charles Wong

6

6

Ms Anthea Tinney

6

5

Professor Andrew Parfitt

6

5

Ms Beth Laughton

6

5

^^ Adjunct Professor Don Sinnott

2

1

^ Max Brennan retired from the Board in December 2012.
^^ Don Sinnott was appointed to the Board in March 2013.
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2.1.2.  Board profiles
MR RUSSELL CAPLAN,
LLB, FAICD, FAIM
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 and
chairman-elect of Orica Limited. He is also a non-executive
director of Australian rail company Aurizon (formerly QR
National), Chairman of the Melbourne and Olympic Parks
Trust, and sits on the boards of the Committee for Economic
Development of Australia and the Australian Cancer
Research Foundation.

Prof Naidu and Mr Caplan at a CRC CARE Board meeting

PROFESSOR RAVI NAIDU,
MANAGING DIRECTOR, BSC, MSC, PHD,
FSSSA, FASA, FNZSSS, FAAS, 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 initiator
and inaugural director of the Centre for Environmental Risk
Assessment and Remediation (CERAR) where he conceived,
developed and led the successful bid for CRC CARE in 2004.
He also led the successful bid for CRC CARE’s nine-year
extension in 2010. Prior to joining the University of South
Australia (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 was awarded a Gold Medal in environmental
science in 1998 by Tamil Nadu Agricultural University,
has been awarded the status of Chartered Chemist, and
is a Fellow of the Soil Science Society America (elected in
2000), the Soil Science Society of New Zealand (2004), the
American Society of Agronomy (2006) and the American
Association for the Advancement of Science (2012). He is
Chair of the International Committee on Bioavailability and
Risk Assessment and a sitting member of the Environmental
Protection Authority (EPA) Victoria Contaminated Sites
Auditor Panel. He has also been Chair of the Standards
Australia Technical Committee on Sampling and Analyses
of Contaminated Soils (1999–00), Chair of the International
Union of Soil Sciences Commission for Soil Degradation
Control, Remediation and Reclamation (2002–10), and
President of the International Society on Trace Element
Biogeochemistry (2005–07).
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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 ViceChancellor, he has also served on international and national
committees, including the International Fusion Research
Council (1987–95), Australian Atomic Commission (Chairman,
1983–87) and the Australian Research Council (Chairman,
1991–97). Professor Brennan was a consultant on higher
education and research for the World Bank (1994–07)
and the Inaugural Chief Scientist for SA (2005–07). He was
made an Officer in the Order of Australia in 1985. Professor
Brennan retired from the board in December 2012.

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, and a non-executive director of the Australand
Property Group entities and a member of their Audit
Committee. She is a member of the Defence SA Advisory
Board and Audit and Risk Management Committee.

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 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 (1995–97)
and as Water Technology Advisor (2004–06) 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. His 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 more than 50 refereed papers and book chapters
in environmental science. He is currently a board member
of EPA WA, Chair of the oil industry LNAPL (light non-aqueous
phase liquid) Forum, member of the WA Department of
Environment and Conservation (WA DEC) Stakeholder
Reference Group and has been a director of CRC CARE
since its inception.
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PROFESSOR ANDREW PARFITT,
DEPUTY VICE CHANCELLOR ACADEMIC,
UNIVERSITY OF NEWCASTLE
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 CEO. In 2007 he
became Pro Vice Chancellor and Vice President: Division
of Information Technology, Engineering and the Environment
at UniSA. At the end of 2012 he took up the position of
Deputy Vice-Chancellor (Academic) at the University of
Newcastle. 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
Anthea Tinney is 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
Chair of the Australian National Commission for United
Nations Educational, Scientific and Cultural Organization,
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 Treasury. Ms Tinney has wide experience in government
administration and advising on public policy. She has
a Bachelor of Economics degree and was awarded a
Public Service Medal in 1995 for services to the Australian
Cabinet system.

DR PAUL VOGEL,
CHAIRMAN, EPA WA
Paul Vogel has a PhD in chemistry
from the University of Western
Australia. He is Chairman of the EPA
WA, 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.
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MR CHARLES WONG
Charles Wong is a professional engineer
who worked in the telecommunications
industry in Canada for over 25 years
until his move in late 2005 to work as 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 includes
corporate financing, mergers and acquisitions, investment
fundraising, and initial public offerings. HLM has significant
involvement in traditional and renewable energy businesses
in the People’s Republic of China. Mr Wong is currently
overseeing CRC CARE’s research activities in China.

ADJUNCT PROFESSOR DON SINNOTT,
PHD, LFIEEE, FIEAUST, CPENG(RET)
Don Sinnott is Adjunct Professor of Radar Systems with
the University of Adelaide and an independent electronic
systems consultant. He has been chief of a number of
research divisions in sensing and information technology
(IT) disciplines within Australia’s Defence Science and
Technology Organisation (1987–00). He was the Department
of Defence’s Canberra-based First Assistant Secretary
Science Policy (1995–97), CEO of the CRC for Sensor Signal
and Information Processing, and Company Board Chairman
of that CRC’s spin-off companies (2000–03). He played a
major role in development of Australia’s Jindalee over-thehorizon radar system and has chaired a number of academic
and government technology policy committees and boards.
Professor Sinnott has extensive professional research and
development experience in applied electromagnetics,
including radio and radar systems, antennas and radio
propagation, signal processing, and global navigation
satellite systems (GPS and related systems).
Professor Sinnott joined the Board in March 2013.
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2.1.3. Board committees
The CRC CARE Board has a number
of subcommittees to oversee aspects
of the Company’s strategic planning
and decision making. Chaired by
directors from the Board, the following
committees have been delegated
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 financial
reporting and risk management
practices of the Company.
In particular, 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

COMMITTEE NAME

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
• review the Company’s overall risk
profile to ensure that material
risks are dealt with appropriately,
including in conjunction with other
Board committees where required
• oversee the development and
maintenance of policies and
practices to identify, assess,
monitor and report risk.
The Audit and Risk Management
Committee meets at least three
times a year.

AUDIT AND RISK MANAGEMENT COMMITTEE

FROM 1 JULY 2012 TO 30 JUNE 2013
NAME
Ms Beth Laughton

ROLE

INDEPENDENT/ORGANISATION
Chair

Independent

Professor Andrew Parfitt^

Member

UniSA/independent

Ms Anthea Tinney

Member

Independent

Mr Charles Wong

Member

HLM Asia Group Ltd

Ms Cathy Cooper

Company Secretary

^ Andrew Parfitt resigned from the University of South Australia effective 14 December 2012 to take up a position at the University of Newcastle.
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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

COMMITTEE NAME

The Remuneration Committee
comprises four Company directors
(including the Board Chair) and during
2012–13 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.

reporting to the Managing
Director so as to link
remuneration to corporate
and individual performance
• recommends to the Board any
changes in remuneration policy
including superannuation, and
remuneration structure for
executives identified above
• ensures there is a proper
performance-management 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.

REMUNERATION AND SUCCESSION COMMITTEE

FROM 1 JULY 2012 TO 30 JUNE 2013
NAME
Dr Rod Lukatelich

ROLE

INDEPENDENT/ORGANISATION
Chair

BP Refinery Kwinana Pty Ltd

Professor Andrew Parfitt

Member

UniSA/independent

Ms Anthea Tinney

Member

Independent

Mr Russell Caplan

Member

Independent

Ms Cathy Cooper

Company Secretary
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RESEARCH AND TECHNOLOGY
COMMITTEE

• advice on any other matters referred
to the Committee by the Board.

The purpose of the Committee
is to provide:

The Research and Technology
Committee meets at least twice a year.

• oversight of the research activities
of the Company
• advice to the Board and Managing
Director on strategic issues and
individual projects

COMMITTEE NAME

RESEARCH AND TECHNOLOGY COMMITTEE

NAME

ROLE

INDEPENDENT/ORGANISATION

FROM 1 JULY 2012 TO 31 DECEMBER 2012
Emeritus Professor Max Brennan AO

Chair

Independent

Chair

Independent

Dr Rod Lukatelich

Member

BP Refinery Kwinana Pty Ltd

Professor Ravi Naidu

Member

CRC CARE/UniSA

Dr Paul Vogel

Member

EPA WA

Mr Andrew Pruszinski (policy)

Member

EPA SA

Mr Stuart Rhodes (minerals industry)

Member

Rio Tinto

Mr Alex Simopoulos
(consultancy/ environmental practitioner)

Member

Australian Contaminated Land
Consultants Association

Professor Ming Wong (research)

Member

Hong Kong Baptist University

Professor Gary Pierzynski (research)

Member

Kansas State University USA

Dr Brent Clothier (research)

Member

Plant & Food Research NZ

FROM 1 JANUARY 2013 TO 30 JUNE 2013
Adjunct Professor Don Sinnott
FROM 1 JULY 2012 TO 30 JUNE 2013
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2.1.4. Non-Board committees
The Policy Advisory Committee
and Management Committee are
non-Board committees that report
to the Managing Director.
POLICY ADVISORY COMMITTEE
The purpose of the Committee is
to advise the Managing Director on:
• 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 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
• any other matters referred to the
Committee by the Managing Director
or the Board.

The Committee shall be a resource
for sharing policy experience on
site contamination assessment,
remediation and management
issues among its members and
other stakeholders.
The Policy Advisory Committee is to
meet not less than twice per year.

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

COMMITTEE NAME

POLICY ADVISORY COMMITTEE

NAME

ROLE

^Mr Stuart McConnell
(regulatory agency – Victoria)

management and/or site
assessment and remediation).

INDEPENDENT/ORGANISATION
Chair

Independent

Dr Rod Lukatelich

Member

BP Refinery Kwinana Pty Ltd

Dr Paul Vogel

Member

Independent

Ms Anthea Tinney

Member

Independent

Professor Ravi Naidu

Member

CRC CARE

Dr Janet Macmillan (regulatory agency)

Member

WA Department of Environment
and Conservation

Mr Niall Johnston (regulatory agency)

Member

Independent

Mr Stuart Rhodes
(mining industry experience)

Member

Rio Tinto

Mr Ross McFarland
(site auditing experience)

Member

AECOM

Dr Bruce Kennedy
(Program 1 leader; regulatory experience)

Member

CRC CARE

Mr Andrew Pruszinski (policy)

Member

EPA SA

Mr Jason Borg (policy)

Member

EPA VIC

^ Mr McConnell stepped down in May 2013 and was replaced as chair by Ms Tinney
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CRC CARE STAFF
Key CRC CARE staff during 2012–13 are detailed in the table below.
KEY STAFF
NAME

ORGANISATION

CRC CARE POSITION/ROLE

TIME COMMITTED (FTE)

^Professor Ravi Naidu

CRC CARE

CEO, Managing Director and
Chief Scientist

0.8

Mr Michy Kris

CRC CARE

Business Manager

1.0

Mr Kevin Weidenhofer

CRC CARE

Finance Manager

1.0

Dr Bruce Kennedy

CRC CARE

Program 1 Leader

0.6

National Measurement
Institute

Program 2 Leader

0.8

University of Queensland

Program 3 Leader

0.6

Professor Megharaj Mallavarapu

UniSA

Program 4 Leader

0.6

Professor Nanthi Bolan

UniSA

Program 5 Leader

0.5

CRC CARE

Education Program Leader

0.8

Dr Cheryl Lim
Professor Jack Ng

Mr Andrew Beveridge

^ 0.2 EFT Director of the Centre for Environmental Risk Assessment and Remediation (UniSA).

ORGANISATIONAL STRUCTURE

Board

Company
Secretary

Committees
of the
Board
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2.2. Participants
During the 2012–13 reporting period, there were no changes to Participants listed in the Commonwealth Agreement.
The participant list as at 30 June 2013 is as follows:
PARTICIPANT

PARTICIPANT TYPE

AUSTRALIAN BUSINESS NUMBER

ORGANISATION TYPE (OR
INDIVIDUAL)

Agilent Technologies Australia Pty Ltd

Supporting

29 088 510 605

Industry/private sector

Australian Contaminated Land Consultants
Association Incorporated

Supporting

n/a

Consulting industry
association

Core

11 005 152 581

Industry/private sector

BHP Billiton Iron Ore Pty Ltd

Supporting

46 008 700 981

Industry/private sector

CH2MHILL Australia Pty Limited

Supporting

42 050 070 892

Industry/private sector

ChemCentre (WA)

Supporting

40 991 885 705

Industry/private sector

Core

29 086 197 757

Industry/private sector

CSIRO

Supporting

41 687 119 230

Australian Government

Curtin University

Supporting

99 143 842 569

University

Core

68 706 814 312

Australian Government

Department of Environment and Resource
Management (Queensland)

Supporting

46 640 294 485

State government

Department of Industry, Innovation, Science,
Research and Tertiary Education – National
Measurement Institute

Supporting

74 599 608 295

Australian Government

Core

85 393 411 003

State government

EPA Victoria

Supporting

85 899 617 894

State government

FibreCell Australia Pty Ltd

Supporting

60 114 025 759

Industry/private sector

GHD Pty Ltd

Core

39 008 488 373

Industry/private sector

HLM Asia Group Limited

Core

International

Industry/private sector

Soil & Groundwater Pty Ltd

Core

62 100 220 479

Industry/private sector

Southern Cross University

Core

41 995 651 524

University

Supporting

12 002 183 557

Industry/private sector

University of Queensland

Core

63 942 912 684

University

UniSA

Core

37 191 313 308

University

University of Technology, Sydney

Core

77 257 686 961

University

VeruTEK Technologies, Inc.

Core

International

Industry/private sector

Supporting

38 052 249 024

State government

Australian Institute of Petroleum Ltd

Chevron Australia Pty Ltd

Department of Defence

EPA SA

Technological Resources Pty Ltd (Rio Tinto)

WA Department of Environment
and Conservation
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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
2012–13 financial year 63% of
CRC CARE’s cash contributions
were sourced from Participants and
37% from the Commonwealth.
The overall financial performance
of CRC CARE for the year 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 for the
financial year 2012–13 has expressed
the opinion that the financial report of
CRC CARE has been prepared in
accordance with the Corporations
Act 2001. Their opinion further states
that the financial report as at 30 June
2013 gives a true and fair view of the
Company’s financial position as at that
date and of its performance for the
year ended on that date, and complies
with Australian Accounting Standards.

2.4. Communications
CRC CARE’s communication
strategy underpins the delivery
and dissemination of CRC CARE
outputs and products. It also aims
to increase public awareness of
CRC CARE and its work both nationally
and internationally, so as to further
expand the growing recognition of
CRC CARE as an international centre
of excellence and an expert voice on
contamination and remediation issues.

2.4.1. Industry, research and
government stakeholders
The CRC directs much of its
communication efforts at its industry
market, made up primarily of
businesses 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 the Department of
Defence (DoD).

CRC CARE and its partners,
published to address technical
issues of importance to industry and
government. These are normally made
available to users either in print form
or via the CRC’s website. Two new
Technical Reports were published in
2012–13. These included a literature
review on analytical methods for
priority and emerging contaminants,
and a review of Australian and
international frameworks for
remediation, as part of CRC CARE’s
work to develop a national guidance
framework for remediation and
management of site contamination
in Australia. The CRC also completed
ten technical or guidance reports for
DoD as part of the Defence Program,
and three for Petroleum Program
Participants.

CRC CARE TECHNICAL REPORTS
Completed research is not only
published in peer-reviewed journals,
but also in a series of CRC publications,
notably CRC CARE’s Technical Report
series. This comprises a comprehensive
collection of work carried out by

WORKSHOPS
The workshops that followed the
approval of the new NEPM (see section
3.4.1. Industry Training Program) are
an excellent example of the CRC’s
commitment to communication with
its industry stakeholders. In many ways
this series of meetings was as much a
communications effort as a training
event, designed to inform remediation
practitioners and contaminated site
owners about the changes to the NEPM
and how these will affect what they do.
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CONFERENCE REPRESENTATION
AND SPONSORSHIP

REMEDIATION AUSTRALASIA
The CRC continues to support the
Australian Remediation Industry
Cluster (ARIC) as a platform for
industry membership and closer links
(see section 3.4). The CRC’s industrytargeted magazine, Remediation
Australasia, is produced and circulated
through ARIC. Four issues were
published during the reporting period,
bringing the total number to 13 (all
of which are freely available via the
CRC CARE website). The magazine
informs 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. Subscription (hard copy
or PDF) 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.

As part of its effort to communicate
its scientific findings, CRC CARE
researchers regularly attend national
and international conferences. To
further enhance its visibility in the
research sector, the CRC also sponsors
key events in its field. In 2012–13
CRC CARE was a major sponsor at
two international events: the 4th
International Congress on Arsenic
in the Environment, held in Cairns,
Queensland, in July 2012; and the
12th International Conference on the
Biogeochemistry of Trace Elements,
held in June 2013 in Athens, Georgia,
USA. At both events CRC CARE
received prominent exposure via
branding and acknowledgements
in official conference publications
and presentations, and fielded an
exhibition booth and several keynote
presenters. The CRC also sponsored an
exhibition table at the CRC Association
Conference in Melbourne in May.
VISITORS
In October 2012, CRC CARE hosted
a visit from Senator Sean Edwards,
Liberal Senator for South Australia.
Following an introductory presentation
from Professor Ravi Naidu, Senator
Edwards toured the CERAR
laboratories and one of the CRC’s DoD
demonstration sites. Senator Edwards

subsequently spoke about CRC CARE
in Parliament on 27 November. Other
significant visitors included the Chair
of EPA Victoria Ms Cheryl Batagol,
the Board of the EPA SA, and senior
DoD personnel. Two leading US soil
scientists – Dr Donald Sparks of the
University of Delaware and Professor
Gary Pierzynski of Kansas State
University – visited CRC CARE
in November.
WEBSITE
The website is an essential part of
the CRC’s information delivery
strategy (for all target audiences,
not only industry research and
government). The redevelopment of
CRC CARE’s main website as well as
several associated websites (ARIC/
Remediation Australasia, CleanUp and
the Contaminated Sites Law & Policy
Directory) continued into 2012–13.
The new site will make consistent 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 emailmarketing campaigns, and improve
event registration and payment
systems. The launch date of the main
section of the site was scheduled
for September, in time for CleanUp
2013, with the other sub-sites to be
integrated later in the year.

2.4.2. Communicating with
the public
Another area of the CRC’s broad
communication effort involves the
general public. To this end four press
releases were issued in 2012–13 with
varied pick-up by the media. This
number was lower than the previous
year’s, which included 12 releases as
Senator Edwards and Prof. Naidu.
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part of the CleanUp 2011 Conference.
Several intended releases were
postponed because of IP concerns.
The CRC also maintains a range of
non-technical material on its website,
such as brochures and fact sheets.
CRC CARE continued to grow its social
media presence in 2012–13. By the
end of the reporting period, the CRC’s
Facebook page was approaching
100 ‘likes’, the Twitter account had
more than 200 followers and the ARIC
LinkedIn group (aimed more at an
industry audience) had more than 400
members. Current and former students
are the user group most engaged with
Facebook, while the Twitter account
sees a mix of followers including
industry, government, media, students,
researchers and the general public.
MEDIA RELEASES AND ALERTS
ISSUED IN 2012–13
• Use carbon tax to clean up coal
pollution – 09 September 2012
• Call for action on world soil crisis –
14 November 2012
• Eminent Australian scientist warns
of global contamination risks –
25 February 2013

radio reports on the release Use
carbon tax carbon tax to clean up coal
pollution. The release Call for action
on world soil crisis was picked up by
several publications and broadcasters,
including ABC Rural (radio) and
CSIRO’s ECOS magazine. Professor
Sparks was quoted praising
CRC CARE’s work in the influential
online publication The Huffington
Post. An agreement was made with
the editor of popular electronic news
service BEN Waste to, on occasion,
reprint each other’s articles (with
permission and attribution).

• CRC CARE’s piggery waste
remediation technology pooCARE™
received the 2013 Star Award from
the Australian Federal Government
in recognition of excellence in
CRC collaboration with small
and medium enterprises.

AWARDS AND RECOGNITION

• UniSA PhD Student Krishna
Venkidusamy was named a state
finalist for the 2013 Fresh
Science awards.

An important part of CRC CARE’s public
awareness effort is via recognition of
its work. When opportunities arise,
the CRC nominates its people, science
and technologies for national and
international awards. The highlights
in 2012–13 were:
• Professor Ravi Naidu named as
a finalist in the WME Leaders List
(Waste & Resources category);
see www.wme.com.au/magazine/
leaders_livelist.htm.

• Big pig poo problem solved –
20 May 2013
MEDIA HIGHLIGHTS IN 2012–13
The media release on the CRC’s
award-winning pooCARE™ technology
received substantial media attention,
including various ABC radio interviews
with Professor Ravi Naidu, more than
25 online reports and a news item in
Biofuels journal. Professor Naidu and
Program 5 leader Professor Nanthi
Bolan featured in several print and
Prof. Naidu with the 2013 Star Award.

• A CRC CARE project on organic
pollutant removal using titania
nanoparticles was the Asia Pacific
winner of the 2012 International
Water Association Project Innovation
Awards (Applied Research Category),
and received a Global Honour at
the same awards.

2.4.3. Policy communication
A third area of communication
attention for CRC CARE involves
a contribution to national policy
directions set by government. The
Contaminated Sites Law & Policy
Directory provides a means for the
CRC to disseminate information about
the legal framework surrounding
the complex issue of contaminated
sites. Targeting legal advisors, policymakers, 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
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site management. In 2012–13
directory updates were put on hold
in preparation for the move to the
new website late 2013 or early 2014.

new online Publication Approval and
Collection System, which replaces the
paper-based Request to Publish system
used previously.

2.4.4. Internal
communication

2.5. Intellectual property
management

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. Communicate 2012
was held in September, with around
100 researchers, students and other
Participant representatives converging
on CRC CARE headquarters at UniSA
Mawson Lakes.

During the 2012–13 reporting period,
there were four patent families
at the national phase application
stage (Modified clay sorbents, Amine
modified clay sorbents, Anionic
surfactant detection, and Improved
gravity sedimentation process and
apparatus), and one patent family
at the Patent Cooperation Treaty
(PCT) application stage (Analyte ion
detection method and device).
A provisional patent application was
also filed in Australia defining a sixth
patent family.

Also in 2012–13, the CRC
commissioned and implemented a

All of CRC CARE’s new technologies
are in commercial development, with
potential commercial applications
being defined. The focus to date
has been on securing appropriate
agreements with end users – such
as site operators and remediation
contractors, manufacturers and

suppliers of equipment – for
evaluation. Continuing protection
of IP is important until the commercial
potential has been fully assessed.
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.
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03

PERFORMANCE
AGAINST ACTIVITIES
3.1. Progress against the
key challenges/outcomes
The 2012–13 financial year was the
second of CRC CARE’s second term,
which sees it supported through to
2020. The CRC’s four main research
programs build upon and extend
the work done in the six years of the
Centre’s first term. A fifth ‘program’
covers 17 projects that continued
beyond the CRC’s first term – only
four of which continued beyond the
reporting period, and all of which
were on track for completion by the
end of 2013.
Together, the research programs
comprise in total 34 research
milestones and six utilisation
milestones for the reporting period.
All of the utilisation milestones and
82% of the research milestones were
completed. Two of the milestones
that were not delivered were a result
of the difficulty in recruiting honours
students. This continues to be an issue
and the Commonwealth Agreement
has been varied accordingly.

3.2. Research
A summary of research activities for
the reporting period is detailed for
each program. Of the 34 research
milestones due for 2012–13, 28 were
completed. Of the six milestones not
completed, two related to student
recruitment, one was due to a delayed
start, one was due to delayed receipt
of data, and two related to delays
with budget approvals.
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 are augmented
by the CRC’s China Program, which
focuses on environmental remediation
research. Although the NCSDP and
China Program fall under the four main
research programs, they are managed
separately by their own program
coordinators, and are reported
separately in sections 3.2.6 and 3.2.7.
CRC CARE is now two years into its
second term, which has an increased
focus on harmonising policies and
guidance documents on environmental
contaminants. The CRC’s work on a
National Remediation Framework is a
major initiative to this end. Crucially,
CRC CARE consults both regulators
and industry on its policy work, thus
ensuring buy-in from two key groups
that, historically, have at times been
at odds. This consultative approach
increases the likelihood that, once they
are developed, policies and guidelines
are adopted.
CRC CARE’s four research programs
are:
• Program 1: Best Practice Policy
(three out of five research milestones
achieved)

The NCSDP continues to operate in
CRC CARE’s second term with the
support of AIP, DoD, BHP Billiton Iron
Ore (BHPBIO) and HLM Asia Group Ltd.
CRC CARE also welcomed the official
approval in April 2013 of updates
to Australia’s NEPM. Many of the
amendments were contributed by
CRC CARE based on several years
of work across multiple research
programs. The CRC’s inputs include:
• changes to reporting of petroleum
hydrocarbon fractions and to related
analytical methods
• characterisation of sites
contaminated with
petroleum hydrocarbons
• field assessment of petroleum
hydrocarbon vapours
• biodegradation of petroleum
hydrocarbon vapours, and Health
Screening Levels for total
petroleum hydrocarbons
• contaminant bioavailability
and bioaccessibility
• community consultation.

• Program 2: Better Measurement
(five out of seven research
milestones achieved)
• Program 3: Minimising Uncertainty
In Risk Assessment (six out of eight
research milestones achieved)
• Program 4: Cleaning Up (all seven
research milestones achieved).
In addition, all seven of the Program
5 (continuing projects) research
milestones were achieved, along with
all six utilisation milestones.
Petroleum hydrocarbon vapour being collected
in a glass syringe.
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3.2.1. Program 1:
Best Practice Policy

sustainability science, property rights
theory, and social science to focus
on the:
• impacts of contamination on the
value of contaminated land and
surrounding property, and public
perceptions of ‘title blight’ (see
Program 1 highlights)
• the full spectrum of incentives for
industry, developers and government
to assess and reclaim contaminated
sites, including formal offset
schemes, public perception and
corporate responsibility outcomes.

Program Leader:
Dr Bruce Kennedy, CRC CARE
CRC CARE’s Best Practice Policy
program develops the necessary new
principles, indicators and strategies
to support the development of
changed policies and a national
guidance framework for remediation.
These are being informed by
assessments of the benefits of
remediation, the impacts of current
remediation practices, and the role
and risk of uncertainty. In addition, it is
broadening the information base of the
existing NEPM guidelines to include
emergent and priority contaminants.
By developing a greater understanding
of the social and economic dimensions
of remediation, the program
performs research that broadens
remediation guidance beyond the
traditional environmental cost and
risk constraints. Specifically, Program
1 brings together theory and methods
from environmental economics,

This program is also developing
strategies and instruments to engage
effectively and positively with
communities to manage perceptions
surrounding remediation technologies.
This is essential to reducing the costs
and improving the economic and
environmental sustainability
of remediation.
The program’s key research areas are:
• guidance for emergent and
priority contaminants
• a national guidance framework for
Australian remediation
• classification and ranking of
incentives for remediation and
reduction of title blight
• strategies for selecting remediation
technologies based on effective
community engagement.
Program 1 highlights for the 2012–13
financial year are summarised
as follows.
GUIDANCE FOR EMERGENT
AND PRIORITY CONTAMINANTS
Following a CRC CARE stakeholder
forum in February 2012, which
identified contaminants of concern,

a review of the literature for ‘first
tier’ contaminants was completed.
The outcomes of this review will
lay the groundwork for the future
development of management
guidance for such contaminants.
A review of the use of flux-based
criteria in Australia and internationally
for the remediation of sites and
groundwater, particularly from
petroleum contamination, was
concluded. It is expected that criteria
for acceptable levels of contaminant
flux (the rate of movement of
contaminants through groundwater)
will provide a complementary tool
for concentration-based criteria
currently in use.
Key issues confronting the research:
by their very nature, relatively little is
known about emergent contaminants;
the challenge is to be able to develop
meaningful guidance in a reasonable
timeframe. Flux-based criteria for
decision making about the remediation
of groundwater contaminant plumes
are used in very few jurisdictions
around the world. The challenge will
be regulatory uptake, and this may
well occur as an adjunct to the current
concentration-based criteria.
NATIONAL GUIDANCE FRAMEWORK
FOR AUSTRALIAN REMEDIATION
CRC CARE is developing a nationally
harmonised remediation framework to
complement the NEPM, which provides
nationally harmonised guidance for the
assessment (but not remediation) of
site contamination. The development
of the remediation framework will
utilise existing guidance, expertise
and hard-won experience, and will
incorporate practical guidance for
both remediation and long-term
management of remediated sites.
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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
• not intrude on the prerogatives of
state and territory policy making
and implementation
• promote consistent implementation
of guidance
• promote training and accreditation
of personnel
• minimise costs to industry
and society.
An initial project to review available
Australian and international
frameworks suggested a draft structure
for the new framework. Subsequently,
two further projects were completed:
• defining the context, principles and
strategies for the framework
• identifying existing guidance
(‘guidance mapping’) for
the framework.

The Steering Group provides strategic
oversight of the development of the
National Remediation Framework,
and offers advice on the direction
of the framework as well as the
priorities for guidance development,
project planning and oversight,
research outcomes and objectives, and
communication and reporting.
Key issues confronting the research:
the challenges lie with development
of specific guidance modules (short
term) and with regulatory uptake
(longer term).
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’). In February 2013, CRC CARE
awarded a PhD scholarship to Ms
Kerry Scott to undertake research into
title blight issues, and simultaneously
meet relevant milestones in the
Commonwealth Agreement. Ms Scott’s
research proposal is expected to be
framed by the end of 2013.

The completion of these projects has
allowed detailed planning for the
development of the specific elements
of the framework.
CRC CARE is undertaking this 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 communities), which met in
September 2012 and March 2013.

Key issues confronting the research:
the longer-term challenge is ensuring
the development of practical strategies
for the amelioration and management
of title blight following the
research phase.
STRATEGIES FOR SELECTING
REMEDIATION TECHNOLOGIES
BASED ON EFFECTIVE COMMUNITY
ENGAGEMENT
Community engagement, not just
consultation, is important as society
becomes more aware of the impacts
of remediation activities. Wellstructured engagement is expected
to lead to positive outcomes in the
selection of remediation technologies.
The University of Technology, Sydney
(UTS) is undertaking an extensive
project entitled ‘Societal perceptions
and acceptability of remediation
technologies’, which will address the
milestones for this output.
Key issues confronting the research:
the longer-term challenge is ensuring
the development of practical strategies
for effective community engagement.
AWARDS AND RECOGNITION
The Program Leader:
• gave a presentation at the
Eurodemo+ Sustainable
Remediation conference in
Vienna in November 2012
• chaired a conference on the
health effects on iron ore dust
in Perth in December 2012

Successful community engagement is a key
outcome of Program 1 research.

• has been invited to be a member
of a WA State Government
committee overseeing the
development of a health risk
assessment for Port Hedland.
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3.2.2. Program 2:
Better Measurement

and characterise environmental
contaminants with sufficient certainty
that they can make appropriate
decisions to optimise their
remediation strategies.
The key research areas for this
program are:
• sensitive analytical techniques for
emerging and priority contaminants
• novel assessment and remote
online monitoring systems
• integrated information
management tools
• standards for sampling
contaminated material.
Highlights from the second year
of this program include:

Program Leader: Dr Cheryl Lim,
National Measurement Institute
CRC CARE’s Better Measurement
program develops next-generation
analytical methods and innovative
field technologies to provide fast
and more efficient assessment of site
contamination. A major target is to
replicate laboratory outcomes in the
field using newly developed real-time
monitoring tools.
The program integrates advanced
techniques and on-site and online
measurement methods with
conventional sampling and analysis
methods to develop real-time
predictive and diagnostic tools.
To ensure the remote capability
and greater efficiency of these tools
in the field, web-enabled recording
and reporting of data are also
being developed.
The Program aims to develop the tools
needed by end users, including site
assessors and remediators, to measure

• A comprehensive literature review
of analytical methodologies
for emerging contaminants
was completed by the National
Measurement Institute (NMI).
This encompassed input from
international experts and literature
as well as extensive consultation
with a number of Australian
regulators, senior environmental
auditors and professional analytical
laboratories. The review first
identified a shortlist of 19 classes
of contaminants; for each of these
a more detailed assessment was
then performed based on two key
criteria – relevance to the Australian
environment and availability in
Australia. The review also considered
quality assurance tools essential for
ensuring comparability of results
between laboratories.
Analytical capability gaps were
identified for a number of emerging
contaminants, including certain
perfluorinated alkyl substances, shortchain chlorinated paraffins, most novel

flame retardants and nanomaterials.
A need for quality assurance tools
was also noted for many of the
same contaminants.
The recommendations and findings
of this review will be invaluable in
determining the future directions
of Program 2.
• A major collaborative project
between NMI, ChemCentre WA
and UniSA aimed to facilitate the
changes to speciation bands and
analytical methodologies for total
petroleum hydrocarbon (TPH) in
the new NEPM. This resulted in the
identification of key markers for the
Health Screening Levels proposed
in the NEPM, and the production
of a candidate reference material
for TPH. Subject to successful
certification this material will be
the first Australian certified
reference material for TPH.
• A PhD student has joined Entox
(University of Queensland) to
carry out a research project into
the improvement of pathway-based
bioassays for predicting toxicity
of environmental contaminants.
Methodology that utilises both
pathway-based bioassays and
conventional chemical analysis
offers significant advantages for
environmental monitoring and
risk assessment compared with
methodology that exclusively
depends on conventional chemical
analysis. The project is expected to
develop a method for predicting in
vivo toxic responses more accurately
than existing methods, thus
contributing to more accurate health
risk assessments.
• A UTS-based PhD student had
two peer-reviewed journal papers
accepted on the development
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of methods for efficient
characterisation of manufactured
nanoparticles used for soil and
groundwater remediation. The
first paper has been accepted for
publication to Water Research and
deals with the characterisation of
the aggregation behaviour of iron
oxide nanoparticles using a multimethod approach. The second paper
has been accepted for publication
in Science of the Total Environment
and focuses on the characterisation
of iron oxide nanoparticles coated
with dissolved organic matter.
• CRC CARE Participant GHD Pty
Ltd completed a desktop study on
flux-based criteria for management
of groundwater. This provided an
excellent overview of available
methods for measurement of mass
flux and recommended consideration
of the potential for development of
low-cost passive flux meters.
Key issues confronting the research:
Measurement reliability and
accuracy is often taken for granted,
yet it is critical to the implementation
of environmental policy and
regulation, and the effectiveness
of risk assessment and remediation.
The development of novel fit-forpurpose techniques for lab-based
and field measurement is an ongoing
challenge, with a growing number of
emerging and priority contaminants
to be addressed such as the newer
perfluorinated compounds, novel
flame retardants and short-chain
chlorinated paraffins.

3.2.3. Program 3:
Minimising Uncertainty
in Risk Assessment

Program Leader: Professor Jack Ng,
University of Queensland
Program 3 develops new technology,
methods and knowledge that will
minimise uncertainties in assessing
health and environmental risks.
Representing a step-change in the
level of understanding complex
exposure pathways, this program
investigates the fate and dynamics of
volatiles, semi-volatiles, groundwater
discharge into surface water
ecosystems and flux, and the effect of
time on contaminant behaviour.
Existing models for quantifying the
risk posed by contaminants to human
health and the environment remain
site-specific and limited to only one,
or a few, contaminants. Moreover,
they assume equilibrium, and are not
adequate to address the complexity
and time-dependent nature of site

contamination. This program addresses
these shortfalls by developing a
generic predictive model of exposure
for a range of contaminants to
help quantify and assess the health
and environmental risk posed by a
mixture of heavy metals, weathered
hydrocarbons, and other emerging
contaminants in soil types found in
Australia. This is a major advance
from the work of CRC CARE’s first term,
which focused mainly on toxicity
and bioavailability of only arsenic
and copper. These new data are also
being used to determine ecological
and health investigation levels for
the NEPM framework.
The program also assembles and
indexes information on the level of
risk estimated for compliance with
Australian regulations. It develops
statistically sound methods for
estimating the reasonable maximum
exposure and risk to human health
and ecosystems, constituting a key
input into determining what represents
a balanced remediation outcome.
Risk assessment based on total
contaminant concentration may
provide conservative estimates of
exposure due to the assumption
that contaminants are 100%
bioavailable. This conservative
assessment may result in unnecessarily
stringent remediation goals, use of
additional remediation resources,
and unwarranted remediation
costs, with flow-on social and
economic implications. Hence for
site contamination assessment
it is important to consider the
nature of chemical speciation and
bioavailability. From these data, the
uncertainty of predicting potential
risk can be minimised. Program 3 fills
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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, 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 focuses 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’s four research projects are:
1. Assessing the risk to human
health and the environment
from mixed contamination
2. Environmental risk assessment
of nanomaterials for soil and
groundwater remediation
3. Arsenic bioavailability,
biotransformation, and
detoxification/bioremediation of
arsenic using in aquatic organisms
4. Data collection to support
Port Hedland health risk
assessment guidelines.
PROGRAM HIGHLIGHTS
• Guidance on health screening
levels and bioavailability and
bioaccessibility incorporated into
the new NEPM were approved

by the ministers of the Council
of Australian Governments in
April 2013.
• Guidance document for
the extension of a vapour
intrusion model.
• Program Leader sat on the National
Health and Medical Research
Council health investigation level
working committee
• High quality students have been
recruited into various projects at
UQ and UniSA.
Key issues confronting the research:
Risk assessment for mixed
contaminants is a major challenge.
The mixed contamination project is
addressing this issue for a targeted
class of polycyclic aromatic
hydrocarbons and a number of metals
and metalloids that are often found
at contaminated sites. There are many
more mixed contaminants (particularly
contaminants of emerging concern
– such as perfluorooctane sulfonate
(PFOS), perfluorooctanoic acid (PFOA)
and polybrominated diphenyl ethers
– that will need similar or alternative
approaches for assessing their
potential environmental and human
health risks.

in vivo data. This is a consideration
for future project development.
Risk associated with nanoparticles
is another topic that attracts
controversy and attendant challenges.
This area of research deserves
further investment.
AWARDS/RECOGNITION
• The Port Hedland iron ore project,
led by the Program Leader with
PhD student Mr Shiva Prakash, was
selected by UQ as a highlighted
project in the UQ Discovery series.
• The Program Leader continues
to serve as a World Health
Organization advisor.
• The Program Leader, along with
the CRC CARE Managing Director,
were two of the three chairs at the
International Conference on Arsenic
in the Environment (As-2012), held
in July 2012 in Cairns, Australia.
They were also the editors for the
congress book series published by
CRC Press, Francis & Taylor Group.
• The Program Leader and Managing
Director were invited session
presenters and session chairs at
the World Biotechnology Congress
held in Boston, USA, in June 2013.

The global trend towards alternative
in vitro tests as opposed to in vivo
animal models may prove to be
very challenging, particularly for
contaminants (or mixed contaminants)
of which very little or no in vivo toxicity
data are available. Hence, in vitro
data will need to be calibrated against
animal or human data in order for
the former to be readily accepted by
regulatory agencies (including
health authorities).
Not all mixed contaminants that have
been or are being tested in CRC CARE
projects have been validated against

Human result of arsenic contamination
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• At the AquaConSoil 2013 (the
International UFZ-Deltares
Conference on Groundwater-Soil
Systems and Water Resource
Management) conference in
Barcelona, Spain, the Managing
Director presented a keynote
address on Minimising uncertainties
in human health risk assessment
and organised a joint session
with the Italian Remediation
Consultants Cluster on human
health risk assessment.

3.2.4. Program 4:
Cleaning Up

Technologies are tested and evaluated
in difficult subsurface environments,
using difficult soils and in remote
Australia (e.g. mine sites where
cultural issues, occupational health
and safety, and logistics need to be
considered). Contaminant extraction,
immobilisation methods and enhanced
bioremediation technologies are
also evaluated.

ADDRESSING RISKS
• The mixed contaminants project
needs to recruit one more PhD
student to take up the environmental
component at UniSA. If advertising
nationally is not adequate,
advertisements may be targeted
at overseas universities and/or
via overseas collaborators.
• Because most CRC CARE researchers
are not teaching academics,
recruitment of honours students is
a challenge. ResTeach is a scheme
available to research-only staff at
some universities. By increasing
student-teacher contact hours, this
may create more opportunities for
recruiting students. Wider advertising
both on CRC CARE’s website as well
as in research-supporting universities
can partly address this challenge.
• Some projects experience teething
problems in terms of institutional
contractual agreements, recruitment
of researchers and installation
of instruments. This can delay
commencement and initial progress
of projects. However, these initial
delays do not tend to substantially
delay the completion date.

Field evaluation is carried out via
the National Contaminated Sites
Demonstration Program (see page 34).

Program Leader: Professor Megharaj
Mallavarapu, UniSA
This program develops, evaluates
and demonstrates innovative
technologies, indicators and strategies
for in situ and ex situ management
of contamination faced by industries
and the community. It also addresses
the limitations of existing assessment
and remediation technologies by
establishing parameters for effective
risk reduction in remediating unique
Australian soils and aquifers. Further,
Program 4 addresses the limitations of
existing assessment and remediation
technologies by establishing
parameters for effective risk reduction
in remediating contaminated
Australian soils and aquifers.
A particular focus is to appraise new
and existing technologies in the field
in terms of the sustainable and green
indicators developed in Program 1.

Program 4 also focuses on mixed
contaminants. There are currently
no sustainable or green remediation
solutions for dealing with mixed
contaminants, which are found
in around 60% of Australia’s
contaminated sites. This is because
heavy metals often kill off soil and
water organisms that can remediate
organic contaminants. CRC CARE is
therefore pursuing a highly innovative
approach that involves treating the
metals to enhance the action
of clean-up microbes. This involves
an investigation of biota-contaminant
interaction at molecular scale
using sophisticated microbial and
spectroscopic techniques (such as
the synchrotron) and understanding
the optimal conditions for
effective bioremediation.
The key research areas for this
program are:
• new remediation technologies for
emerging and priority contaminants
• development, testing and
validation of sustainable and
green technologies
• Demonstration Evaluation of
Remediation Technologies (DERT).
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Currently, this program has 14 projects:
1.		 Water recycling and solids
densification in tailings
thickening using high-power
ultrasonics (UniSA)
2.		 Heavy metal/metalloids
remediation from drinking water
by innovative adsorbents (UTS)
3.		 Biosensor and enzymatic
remediation approaches for
carcinogenic benzo-a-pyrene
(UniSA)
4.		 Nutrient management from
wastewater discharged from
abattoirs (UniSA)
5.		 Green and sustainable remediation
technologies (UQ)
6.		 Natural clay mineral-graphene
composites for sustainable
remediation (Curtin University)
7.		 Conversion of blooming algae
to renewable energy
(HLM Asia Ltd, China)
8.		 Phytoremediation of red mud
residues by hybrid giant Napier
grass (HLM Asia Ltd, China)
9.		 Underground river bioreactor
for piggery waste remediation
(HLM Asia Ltd, China)
10. Green synthesis of iron
nanoparticles and their application
as Fenton-like catalysts for the
degradation of TPH in groundwater
and soil sludge (UniSA)
11. Integrating advanced oxidation
processes and nanotechnologies
for the removal of persistent
organic pollutants from
contaminated water and soil
(Curtin University)
12. Polycyclic aromatic hydrocarbon
(PAH) bioremediation screening
tool (UniSA)

13. Road-deposited sediment
pollutants, mobility, bioavailability
and remediation (UTS)
14. Novel solar-driven fibre-optic
photocatalysis hybrid system for
groundwater remediation (UTS).
The major achievements of Program 4
in 2012–13 included:
• Long-term testing and validation 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).
Successful field implementation
of this project resulted in it being
awarded a Commonwealth
Government Star Award.
• Successful laboratory-scale
demonstration of the remediation of
arsenic-contaminated groundwater
using a novel arsenic-oxidising
bacterium coupled with costeffective adsorbent for arsenate.

• Fe3O4@graphene and Fe3O4@carbon
nanospheres were prepared as
supports for fabrication of magnetic
cobalt catalysts, and their catalytic
activities for degradation of organic
pollutants were tested.
• Shape-controlled Co3O4, Fe2O3, MnO2
and CoFe2O4 were prepared and
tested in the catalytic oxidation of
organic pollutants.
• Nitrogen-doped nanocarbons, such
as rGO and carbon nanotubes, were
prepared and used as superior
catalysts for catalytic oxidation of
organic pollutants.
• Demonstration of proof of concept
for improved dewatering of a
variety of kaolin-containing tailings
at lab scale under fixed ultrasonic
frequency conditions.

• Successful laboratory-scale
demonstration of a photoheterotrophic system based on novel
algae-bacteria for remediation of
PAH-contaminated soil.
• Development of a screening tool for
predicting bioremediation of PAHcontaminated soils.
• Successful isolation and
characterisation of fenamiphos- and
malathion-hydrolysing enzymes.
• Development and demonstration
of a laboratory-scale microbial fuel
cell technology for the remediation
of groundwater contaminated with
petroleum hydrocarbons.
• Successful synthesis of green
nanoparticles for remediation of
hexavalent chromium.

Algae presents unique remediation possibilities.
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3.2.5. Program 5:
Continuing projects

These are expected to be completed
by December 2013. The completed
projects achieved their research and
utilisation milestones, were successful
in developing novel technologies,
produced a large number of
publications in high-impact journals,
and engaged successful PhD students.
CRC CARE is pursuing the field
adaptation of these technologies
by both partner and other
commercial organisations.
Highlights from these continuing
projects included:

Program Leader:
Professor Nanthi Bolan, UniSA
Program 5 comprises the 17
research projects that were carried
forward from the first to the second
term of CRC CARE. These projects
cover the CRC’s four original
programs, namely: Risk Assessment;
Remediation Technologies; Prevention
Technologies; and Social, Legal, Policy
and Economic Issues.
At the end of the reporting period,
four projects remained in Program 5.

• Organic pollutant removal using
titania nanoparticles – this project,
based on work by Dr Hokyong Shon
and Dr Yousef Okour of CRC CARE
and University of Technology, Sydney
was the Asia-Pacific winner of the
2012 International Water Association
Project Innovation Awards (Applied
Research Category), and received a
Global Honour at the same awards.
• Miniaturised chromatographic
system for onsite detection of
contaminants – this project, based
on work by Dr Nigel West was
carried out for field testing.
• The in vitro cell project was
successfully completed and a
multi-hanging drops and microfluidic exposure system
prototype developed.

• The unicellular project was
successfully completed and a
prototype for trapping Euglena
cells (so-called cells-on-a-chip)
for the purpose of toxicity response
evaluation has been developed.
• The iron-rich project was
successfully completed and the
data will be incorporated into the
health risk assessment of iron ore
dust in Port Hedland, WA.
• The hydrogeochemical modelling
project examined in detail the
various acidity and alkalinity
fractions used for standard risk
assessment of the acidity hazard
posed by acid sulfate soils. The
results of the new method developed
by this project for measuring acid
neutralising capacity (the ‘eCarb
method’) have been implemented
as best management practice by
regulators in Australia.
• The project on ‘monitoring
network design and identification
of contamination sources in
groundwater aquifers’ continued
to develop computational
methodologies for characterisation
of unknown sources of groundwater
pollution as well as integrated
monitoring network design to
enhance the reliability and efficiency
of source characterisation.
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3.2.6. National Contaminated
Sites Demonstration Program
Coordinator: Professor Ravi Naidu,
CRC CARE
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 CRC CARE 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, validate and optimise
operating conditions for 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:
• monitored natural attenuation as
a risk-based strategy for managing
sites contaminated by
petroleum hydrocarbons
• source characterisation, remediation
and health investigation levels
for sites contaminated by
chlorinated hydrocarbons
• end points for LNAPL remediation
• aqueous film-forming foam – longterm impacts and remediation at
fire-drill training areas
• human exposure to vapour intrusion
(VI) – development of a new model
for predicting exposure
• remediation of shooting range soils.

PETROLEUM PROGRAM

BHP BILLITON IRON ORE

Program Coordinator:
Dr Prashant Srivastava, CRC CARE

This program focuses on delivering
technically sound, commercially viable
solutions to the environmental issues
faced by the resources sector. The
projects in the 2012–13 financial year
are summarised as follows:

AUSTRALIAN INSTITUTE OF
PETROLEUM
The AIP represents the major oil
refining and marketing companies
in Australia. The AIP demonstration
program was initiated in CRC CARE’s
first term in 2006 to address policyrelated issues facing the oil industry.
During the first term, the program
produced guidance documents on:
• site characterisation
• HSLs for petroleum hydrocarbons
• monitored natural attenuation
• LNAPL remediation.
Two of these guidance documents
(site characterisation and HSLs) have
been included in the new National
Environment Protection (Assessment
of Site Contamination) Measure
(as amended during the reporting
period, in 2013).
In 2012–13, the program included
projects focussing on both policy
and research:
1.		 Accurate measurement of
TPH in soils and sediments
(Program 2; see page 28)
2.		 Guidance on petroleum vapour
intrusion (PVI)
3.		 Endpoints for petroleum LNAPL
remediation – technology
performance and risk reduction
(Program 4)
4.		 Development of LNAPL
Applications Guidance Document
(Program 5)
5.		 Identifying factors that control the
performance and practicability of
LNAPL remediation in fractured
aquifer systems (Program 5).

Bioremediation of petroleum
hydrocarbon-contaminated soil
Bioremediation is a technique in
which microbes help to degrade
hydrocarbons under favourable
conditions (appropriate levels
of nutrients, oxygen, moisture,
temperature, etc.). CRC CARE has
achieved success in two types of
bioremediation techniques, namely
‘biopile’ and ‘bioslurry’. Both of
these are efficient bioremediation
strategies, with bioslurry being faster
and biopile able to handle larger
volumes of soils.
A current project focuses on
developing generic guidance for
setting up biopiles to remediate
hydrocarbon-impacted soils in arid
regions. Pilot-scale biopile studies have
been set up in the lab. A simultaneous
field biopile, mimicking the pilot-scale
biopile, has also been set up to test the
efficacy of treatments in actual field
conditions.
Green remediation options for finetextured sediments contaminated with
petroleum hydrocarbons
This project focused on green
remediation options for fine-textured
sediments dominated by clay-silt
fractions with very high TPH levels.
Preliminary research identified
that one of the major limitations
for TPH remediation was the poor
solubility of TPH in the sediments.
Bio-augmentation with TPH-degrading
bacteria in slurry phase was effective.
Studies on chemical oxidation were
conducted and found effective.
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Risk-based management of
contaminated soil
This project focussed on the risk-based
management of soils contaminated
with petroleum hydrocarbons. The soils
in this study had been subjected to
land farming for over 10 years, which
brought the hydrocarbon levels to
an asymptote. The experiments were
conducted to determine whether the
soils posed an unacceptable risk to
environmental receptors. The results
demonstrated that there was no
adverse environmental impact from
the contaminated soils; these findings
are now awaiting buy-in
from regulators.
rankCARE™ – the site ranking tool
Java-based software titled rankCARE™
has been developed to prioritise
contaminated sites belonging to large
resource companies. rankCARE™ is
easy to use and flexible, as the ranking
parameters can be defined and
manipulated by the user. Users can
manipulate the input data on the final
graph, and view the sites via Google
Maps. The software is now being used
by BHPBIO.
Review on contaminated rail sleepers
A detailed review was conducted on
the 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 sponsors a demonstration
program focused on contaminants
encountered at a number of
Defence sites. This multidisciplinary

program focuses on laboratory and
field investigations of potentially
contaminated sites, and the testing and
validation of innovative technologies
developed for site assessment and
remediation. CRC CARE technologies
and applications are now operational
at a number of DoD sites. This
productive partnership has produced
a patentable new product for the
international market for the detection
of residual contaminants from firefighting foam (AFFFs). A number of
2012–13 highlights are
described below.
Remediation of lead-contaminated
shooting range soil
The Muchea Air Weapons Range
is located approximately 12 km
from RAAF Base Pearce in WA. The
rifle range has been in use for DoD
purposes since the Second World War
and is currently used for small arms
practice. Field assessment identified
the presence of lead, copper and
antimony at concentrations that
exceed Western Australian health
investigation level (HIL) and
ecological investigation level (EIL)
guideline values.1
On the basis of successful laboratory
treatability studies DoD approved fieldscale remediation of contaminated
soils. With DoD support, CRC CARE
subsequently purchased particle
separator equipment (HPC) from the
USA for the field remediation of firing
range soils. The remediation strategy
included de-leading by separating
metallic lead from contaminated soil
using the HPC equipment. The
CRC CARE team processed more
than 1000 cubic metres (3150 tonnes)
of soil, recovering 3 tonnes of lead.
Subsequent analysis demonstrated

1 Investigation levels are concentrations of a
contaminant above which further investigation and evaluation
is required. HILs are used to assess human health risk; EILs are
used to assess risk to ecosystems.

that the lead levels of treated soil
are well within the WA DEC guidelines
and hence no further treatment
was required.
Approximately 250,000 litres of leadcontaminated water was generated
during the soil remediation process.
The wastewater was treated on site
using technology developed by
CRC CARE. The treated water samples
were analysed for lead concentrations
and the levels found to be well below
the guideline limits. The treated water
was thus discarded safely in
nearby bushland.
AFFF monitoring tool
A liquid solution was developed to
determine concentrations of AFFF
compounds using a combination
of ethyl acetate and ethyl violet.
This reagent is now referred to as
astkCARE™ Reagent. A key limitation
of the asktCARE™ Reagent has been
the costs and coordination time
required to transport it from one
location to another – because it
contains solvents it is classified as
hazardous material requiring special
safety procedures.
The research challenge was to
identify a solvent-free, dry-powder
solution (astkCARE™ Capsule) without
compromising the accuracy and
procedural simplicity of characterising
AFFF concentrations. This would
also allow cost-effective in-field
testing. CRC CARE has been able to
achieve this. The non-hazardous, nonflammable powder is contained in a
capsule that can be readily transported
using standard mail.
CRC CARE is also developing a
portable biosensor (astkCARE™ Sensor)
that would allow digital readings of
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AFFF concentrations – thus providing
a measurement more precise than the
colour-change system employed by
the solvent-based reagent.

growth properties in the presence
of benzene. Bacterial colonies are
now being tested for their suitability
as sensors.

With the completion of this research
work CRC CARE will be in a position
to apply these technologies according
to the particular needs of end users.

AFFF wastewater remediation
CRC CARE has been monitoring the
performance of its AFFF wastewater
remediation process at Edinburgh
and Pearce RAAF Bases. The treatment
plant at RAAF Edinburgh was upgraded
and has successfully treated almost
1 million litres of AFFF-contaminated
wastewater to a level below the
limit of reporting (5 µg/L). More
than 99% of AFFF (PFOS 99.7% and
PFOA 98.8%) has been removed
from the wastewater.

Long-term monitoring of a permeable
reactive barrier system
DoD commissioned CRC CARE to
develop a PRB system at Edinburgh
RAAF Base, SA, to treat TCE- and
hexavalent chromium-contaminated
groundwater. Long-term monitoring
of this system has demonstrated its
efficiency. CRC CARE has treated
almost 1 million litres of TCEcontaminated groundwater, which
has been injected back into the aquifer
using an active remediation process
in the area of the contamination
source. These results indicate that
TCE has been successfully removed
(> 99%) from the groundwater by
the treatment system. Hexavalent
chromium levels are also below the
limit of detection (0.5 µg/L).
Novel sensor for monitored natural
attenuation
Benzene is a toxic, carcinogenic watersoluble organic pollutant present in
surface water and groundwater. To
assess water quality in areas where
groundwater is contaminated with
petroleum, it is important to monitor
benzene concentrations. A wholecell biosensor would be an ideal tool
to monitor natural attenuation of
benzene in groundwater because it
measures the bioavailable fraction –
that is, the fraction that is toxic
to organisms. To develop such a
biosensor, CRC CARE isolated benzeneresistant bacteria and tested their

PhD Fellowships
Two PhD students who were funded
by Defence successfully completed
their theses.
A NATIONAL DEMONSTRATION SITE
FOR INNOVATIVE ACID SULFATE SOIL
MANAGEMENT
Project Leader: Professor Richard Bush,
Southern Cross University
For the past 6 years, Southern Cross
University (SCU) in partnership with
CRC CARE and the Queensland
Government have led the 800 hectare
East Trinity National Demonstration
Site for Acid Sulfate Soil Remediation.
This is the largest – and one of
the most ambitious – field-based
experiments on the biogeochemical
remediation of coastal landscapes
in the world. The research team’s
discovery of greatly accelerated iron
cycling and in situ neutralisation
triggered by tidal inundation has
overturned long-held views that,
once oxidised, extreme acidification
was an insurmountable legacy of
acid sulfate soils.

Acid sulfate soils are a serious issue
in coastal areas around Australia and
account for an estimated 40 million
hectares worldwide. CRC CARE’s study
has assessed the use of lime-assisted
tidal exchange (LATE) to remediate
an iconic East Trinity site, a high
value acid sulphate-affected site
near Cairns, Queensland.
The remediation of East Trinity has
involved broad-scale soil and drainage
works to complete a fully operational
LATE management system. The system
uses innovative floodgates and lime
dosing to control the exchange of
tidal waters into the wetland drainage
system, partially restoring marine
tidal inundation such that it triggers
microbe-driven reduction of iron
and sulfate.
Microbial-mediated reduction of
the iron and sulfur is progressively
forming iron sulfide minerals (mostly
pyrite) and through these reactions is
generating in situ alkalinity. LATE has
diminished the amount of 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.
The challenge now is to address key
aspects of transferability of the LATE
strategy to enable its uptake as a
practical and effective remediation
approach for contaminated coastal
acid sulfate soils. The research team,
with aid of almost two additional years
of funding from industry partners and
CRC CARE (extending the project from
September 2013 to December 2014),
will focus on applying this remediation
strategy. Much of 2013 was spent
finalising the original project findings.
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Napier grass in China.

The new research was scheduled
to commence in early 2013–14 with
a comprehensive assessment of soil
and water geochemistry, revisiting
20 benchmark locations across the
site to quantify the in situ rates and
efficiencies of the acidity consumption
and soil remediation. The data
will enable a quantitative in situ
assessment of how tidal inundation
dynamics and organic carbon supply
and sources affect the rates and
magnitude of acidity remediation.
The data will feed into the
development of predictive
landscape models.
PhD submission
CRC CARE scholar and SCU student
Crystal Maher submitted her PhD
thesis, Chemistry of iron and trace
elements in acid sulphate soils.

3.2.7. China Program
Program Coordinator:
Dr Hui Ming, UniSA
CRC CARE’s China Program, run in
conjunction with HLM Asia Group Ltd,
consists of three key projects:
• Demonstration project of
underground river bioreactor

for piggery waste remediation
• Conversion of blooming algae
to renewable energy
• Phytoremediation of red mud
residues by giant hybrid
Napier grass.
These projects extend those developed
during CRC CARE’s first term and are
now being scaled up for demonstration
and commercial adoption.
Piggery waste remediation
In collaboration with Huazhong
University of Science and Technology
(HUST), testing continued on the
piggery waste bioreactor, known as
pooCARE™, and improvements were
made, including the development of
wastewater remediation capability.
As well as treating pig waste – a major
source of contamination in China,
which is home to an estimated 700
million pigs – this technology produces
clean biogas and nutrient-rich fertiliser.
The conceptual design of the
bioreactor was granted a provisional
patent issued by the Australian Patent
Office. There was substantial external
interest in adapting pooCARE™
for commercial use, with several
organisations enquiring about the

system’s performance and capabilities
(also see Section 3.3, Utilisation
and commercialisation).
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 an
alternative source of clean energy for
industrial or domestic use along with
a supply of nutrients that can be used
to boost agricultural productivity.
pooCARE™ also received the 2013
Star Award from the Australian
Government in recognition of
excellence in CRC collaboration
with small and medium enterprises.
Conversion of blooming algae to
renewable energy
Naturally produced algae, especially
from blue-green algal blooms (which
can occur as a result of excess
nutrients in water), can pollute large
water bodies and devastate local fish
populations. They can also be toxic
to humans. However, it is possible to
collect the algae and produce clean
energy, thus turning waste into a
valuable product. CRC CARE looked
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at algae production from various
sources, particularly the effluent
from piggery waste, then investigated
conversion routes from algae to fuel.
Phytoremediation of red mud residues
Hybrid giant Napier grass has shown
great potential for rehabilitating red
mud residues while yielding substantial
biomass for energy production. Red
mud is a caustic (highly alkaline) waste
product created through the bauxite
refinery process. Increased 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 increasingly serious
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 fastgrowing 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.
In 2012–13 CRC CARE carried out
a greenhouse study using amended
red mud to grow Napier grass, as well
as other candidate plant species able
to withstand cold climates. Napier
grass was also planted in a smallscale field trial over a red mud dam

in Guangxi, China. The results are
promising, with the grass thriving
to a height of 3 metres.
Australia–China Workshop
CRC CARE held its annual
communication workshop in Wuhan
in April 2013, in conjunction HUST,
Shaoguan University, and HLM Asia
Group Ltd. This event gives CRC CARE’s
PhD and Masters students in China
the opportunity to present their work
to CRC CARE representatives and
their peers. A well-attended workshop
saw some outstanding presentations
made, focusing on the remediation
of red mud and the beneficial use of
pig waste. HUST students Qunpeng
Cheng and Jingbo Wang won awards
for best presentation and best science,
respectively.

3.3. Utilisation and
commercialisation
In 2012–13, all six of the utilisation
milestones due for completion
were achieved. Utilisation milestones
due in the next reporting period have
been evaluated and strategies
developed to support their
achievement.
To support the take-up by end-users
of research outputs, over
150 environmental managers were
trained during the reporting period.
Furthermore, one Honours student
and ten PhD students completed their
study, enabling their entry into the
workforce and thus facilitating the
take-up of research outputs.
CRC CARE progressed its assessment
of commercialisation/utilisation
arrangements with industry. This
includes engaging small-to-medium

enterprises (SMEs) and other end users
that are candidates to adopt several
technologies. This assessment has
provided a platform for development
in future years.
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, Publications).
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3.3.1. CRC CARE patented technologies
The following table summarises CRC CARE’s pending patent families. Each technology is outlined briefly on page 41.
PATENT APPLICATIONS HELD

Anionic surfactant detection (astkCARE™)
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 (matCARE™)
Australian provisional patent application no. 2009905953
International PCT application no. PCT/AU2010/001644 (WO 2011/069189)
National phase applications in Australia (AU2010330678) and the US (US13/514,572)

Improved gravity sedimentation process and apparatus (sonicCARE™)
Australian provisional patent application no. 2010902284
International PCT application no. WO 2011/146991
National phase applications for Australia, Brazil, Canada, Europe, Indonesia, Peru, South Africa and USA

Analyte ion detection method and device (probeCARE™)
Australian provisional patent application no. 2010905647
International PCT application no. PCT/AU2011/001663
National phase application in Australia (2011349050)

A system for processing organic waste (pooCARE™)
Australian provisional patent application no. 2013900544
ALLOWED TO LAPSE

Photocatalyst and method for production
Australian provisional patent application no. 2009900643
International PCT application no. PCT/AU2010/000159 (WO 2010/091478)
National phase applications for Australia, Canada, Europe and USA
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ANIONIC SURFACTANT DETECTION
(astkCARE™)
The anionic surfactant test kit has
been developed to provide a safe,
sensitive and reliable method to
detect and measure the concentration
of highly toxic surfactants in the
environment. These surfactants can
come from industrial and institutional
cleaning solutions, industrial effluent
or applications such as aqueous
film-forming foams (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 technology has been a
significant development as part of
the DoD demonstration program and
astkCARE™ kits are in wide use across
RAAF defence bases. astkCARE™
benefits include:
• simple to use, does not require
highly skilled operators and can
be used in the field
• achieves rapid results
• cheaper and safer than established
techniques that rely on hazardous
solvents such as chloroform, which
is used in existing methylene blue
active substances (MBAS) assays
• high specificity and reliability.
The ASTK research continues to evolve,
with work now proceeding towards
colour-response 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.
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:
• is cheap, effective, easy to use
• uses recoverable materials
• requires the use of standard
industrial plant, low-skill operators
and low-cost equipment
• is applicable to major remediation
problems and contaminated
brownfield sites.
AMINE-MODIFIED CLAY SORBENTS
(matCARE™)
CRC CARE developed this remediation
product, known as matCARE™, to
remove toxic contaminants such as
AFFFs and those on the Stockholm
Convention list. matCARE™, an aminemodified clay, has undergone field
trials and has now been dispensed or
sold to the DoD at four sites. AFFFs
are widely used in fire-suppression
systems because of their superior
fire-fighting properties. AFFFs contain
potentially harmful perfluorochemicals
(PFCs) – stable chemicals that do not
change or break down readily in the
environment or in living things. PFCs
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.

IMPROVED GRAVITY SEDIMENTATION
PROCESS AND APPARATUS
(sonicCARE™)
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 in an industrial
process plant. CRC CARE’s research
program identified that applying
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
2% 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.
ANALYTE ION DETECTION METHOD
AND DEVICE (probeCARE™)
CRC CARE has developed a
novel technique for the real-time
measurement of metal ions in solution
using Ion Selective Electrode Arrays.
The technique includes software that
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has been developed to allow realtime measurement of a multitude of
free ions simultaneously in solution.
probeCARE™ allows common ions
such as sodium, potassium and calcium
to 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.
Existing techniques utilise laboratory
equipment whose size and weight
render them inappropriate for infield measurements. Consequently,
process time and equipment costs can
be prohibitive. probeCARE™ supports
cost-effective, in situ, real-time
monitoring , together with improved
management strategies for cropping,
improved fertigation (applying
fertilisers or other soil amendments
through an irrigation system), effective
use of recycled water, and monitoring
for possible pollutants to ensure EPA
standards are achieved. probeCARE™
is being developed with internet
connectivity to truly support remote
sensing and continuous monitoring of
critical resources. The technology is
at an early stage of commercialisation.
A SYSTEM FOR PROCESSING
ORGANIC WASTE (pooCARE™)
As part of its China Program,
CRC CARE has developed a two-step
underground anaerobic bioreactor –
patented as pooCARE™ – 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.
A particular combination of anaerobic
treatments is used to produce clean
biogas energy and recover nutrients
for use as fertiliser and other valuable
products. The system has great
potential for application in other
livestock industries worldwide.

Advantages of the technology over
many existing designs include:
• small footprint (in comparison to
conventional treatment systems
such as covered anaerobic lagoons)
• improved biogas generation
• operates well all year round,
even in cold temperatures
• low maintenance requirements
• low electricity requirement
(potentially self-powering)
• constructed as a modular system
• bioenergy production.

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 43 for more information
about ARIC.

3.4. Education and training
Program Leader: Mr Andrew Beveridge,
CRC CARE
A dynamic education and training
program is essential in attracting
and retaining the best new students
and scientists for the long-term
benefit of the Australian remediation
industry. The Australian contamination
assessment and remediation industry
has a growing reputation as a global
leader, in terms of both innovation
and the industry’s uptake of new
technologies. This success can be
attributed largely to the highly trained
and skilled professionals who work
in the industry, coupled with continued
investment in staff, research
and development.

CRC CARE has focused its education
and training efforts on providing
educational opportunities that offer
a flexible path for skills and knowledge
development at all levels of the
industry through:
• a postgraduate program
(PhD, Masters and Honours)
• up-to-date specialist workshops,
short courses and training for
contaminated land consultants, risk
assessors, regulators and contractors
• various student- and researcherrelated activities
• promotion of contamination
assessment, management and
remediation science in the wider
community and stakeholder groups.
Over the past 12 months the
CRC CARE Education and Training
Program has continued to build on
the strong foundation it created
during its first term. The CRC has
made significant in-roads in
meeting its milestones for both
education and industry training.
The 2012–13 reporting period has
been one of significant success, with
CRC CARE building its standing as a
go-to organisation for training and
knowledge-transfer activities for
Australian industry.

3.4.1. Industry Training
Program
CRC CARE aims to ensure that
technical expertise and industry
best practice – derived from both
its research programs and its
industry leadership – is disseminated
throughout the contamination
assessment and remediation
industries. The CRC uses a number of
approaches to facilitate its knowledgesharing activities, including industry
workshops, short courses and training,
and seminar events and conferences.
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The centre’s short courses and
workshops for industry professionals
build industry knowledge of new
technologies in contamination
assessment, prevention and
remediation. CRC CARE training
courses, often run in collaboration
with other peak bodies in the
environmental remediation industry,
are designed to meet industry needs
for information, foster an enhanced
skills base in Australia, and increase
public awareness of environmental
technologies and applications. All
events promote industry best practice
and draw on Australian and/or
international expertise.
In 2012–13 CRC CARE delivered events
centred on mainstream information
and knowledge required by industry,
and also provided opportunities to
communicate the latest science and
cutting-edge research. Over 1000
delegates participated in the CRC’s
events, with highlights being:
• International Workshop on the
Risk Assessment of Manufactured
Nanomaterials – held 8–9 October
2012, the workshop was jointly
coordinated by CRC CARE and UniSA,
with sponsorship provided by the
SA Government. The workshop was
attended by around 60 participants
from nine countries (Australia,
Italy, USA, China, Thailand, Norway,
Germany, Finland and Austria).
• CRC CARE and the Australasian
Land and Groundwater Association
(ALGA) jointly coordinated a series of
three workshops on PVI Assessment,
visiting Melbourne, Sydney and Perth
in October 2012. The Workshops,
attended by over 200 delegates,
were used to promote the CRC’s
PVI guidance document set to be

published in mid 2013.
• NEPM Workshops – a significant
milestone for the Australian
remediation industry in 2013
was the variation to the NEPM.
CRC CARE, in conjunction with all
state and territory environmental
protection authorities (or
equivalent), coordinated a series
of workshops on the major changes
to the NEPM. Members of the NEPM
variation team, along with technical
experts involved in developing
guidance for inclusion in the NEPM
Schedules, were in attendance to
present the changes and identify
new aspects of the amended NEPM.
The workshops aimed to train people
involved in the industry to interpret
the guidance so as to enable its
uptake and application. The national
workshop series was completed
in May 2013, with a total of 620
delegates attending. Given the detail
of the information presented, and
the likelihood that the information
requires some longevity, a DVD
of the workshop presentations has
been made available via the
CRC CARE web site and YouTube.
A significant event of CRC CARE in
the next financial year will be the
biennial CleanUp 2013 Conference.
Although the event is scheduled
for September 2013, much of the
preparation occurred in the current
reporting period. Planning is
progressing exceptionally well and,
as of 30 June 2012, a draft program
was complete and had been made
available to potential delegates.
This year, CRC CARE will co-host the
conference with ALGA. The program
outlines over 200 oral and 100
poster presentations from authors
representing 21 countries.

In addition, nine specialist workshops
and two technical field tours have
been developed for the conference
– again providing specialist training
and professional development
opportunities for contaminated land
professionals in Australia to update
their skills. The level of interest form
presenting authors, not to mention a
very positive response from potential
sponsors and exhibitors, bode well
for a highly successful event.

3.4.2. The Australian
Remediation Industry
Cluster (ARIC)
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 leadingedge 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.
ARIC membership now exceeds 2000
and continues to grow. ARIC members
receive Remediation Australasia, a
quarterly industry-focused magazine
published by ARIC. The magazine
includes technical articles, regulator
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updates, case studies, training events,
publications, and news on new
technologies and research – both
from CRC CARE and the wider industry.
Circulation (print and PDF combined)
now exceeds 2000 and continues
to grow.

3.4.3. Education Program
Through scholarship stipends and
operational funding, CRC CARE
provides opportunities for students
wishing to pursue either Honours or
PhD studies. This approach has been
described as the ‘I Model’ approach
to student development and support.
This model ensures that students,
through the course of their study,
develop technical or discipline-specific
knowledge and skills.
CRC CARE’s Education Program also
provides additional training to
CRC CARE Students as part of the
so-called ‘T Model’ approach to
student development and support.
Through this additional training, a
student develops the transferable or
functional skills commonly desired
by employers (e.g. communication,
teamwork, planning, organisation,
leadership, problem solving, decision
making, self-management, adaptability
and flexibility).

and bodes well for the CRC research
program and milestone efforts, as
students are often central to a project’s
success. Work continues on identifying
students for the unallocated CRC CARE
scholarship opportunities.
Education highlights for the reporting
period include the following:
• In September 2012, the CRC held
its biennial Communicate
Conference, which brings together
all students and researchers
involved in CRC CARE projects
in a bid to create a shared vision
for the CRC research efforts. The
conference promotes the sharing
of knowledge, information and
achievements, and reinforces links
between CRC CARE researchers,
management and students.
Some 120 delegates attended the
event, at which program leaders,
researchers and students presented
and communicated their activities.
• The Communicate Conference
included a one-day student
workshop on Planning for life after
graduation, which aimed to focus
students’ attention on employment
options within industry. Support was
provided by UniSA’s Learning and
Teaching Unit. This training was

From the cohort of PhD students who
continued from CRC CARE’s first term,
14 graduated in 2012–13, bringing the
total to 50 PhD graduates over the life
of CRC CARE.
Under the CRC’s second term over
50 PhD places and 11 Honours places
have been made available to date in
conjunction with second-term research
projects. Of these, one Honours and
40 PhD students have been engaged
and contracts established – the
remaining places are yet to be filled.
This is a significant achievement
CRC CARE staff and students at Communciate 2012.

provided in alignment with the
CRC’s T Model strategy.
• With 15 UniSA-based CRC CARE
students, the Education and Training
Program Leader attended an ALGAhosted Industry and student night
in Adelaide. This event brought
together industry representatives
and students to network and
share employment opportunities
and information. Although there
were some disappointing industry
attitudes towards the value and
benefits PhD students could bring
to their organisations, the students
learned some good ‘home truths’
and made the most of the good
networking opportunities.
In looking forward, it is pleasing to
see the engagement of the student
cohort in the planned CleanUp
2013 conference, with some 60%
of CRC CARE-supported students
submitting papers for consideration.
The conference provides an excellent
platform for students to both promote
their research and network with
industry peers as the CRC looks to
increase its graduate numbers within
industry in the years ahead.
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3.4.4. CRC CARE students in 2012–13
HONOURS GRADUATES
UNISA
Bita Bayatsarmadi

Mobility of Fe-based manufactured nanomaterials in soil

MASTERS GRADUATES
HUAZHONG UNIVERSITY OF SCIENCE AND TECHNOLOGY
Cuixia Liu

Biofuel production from algae via anaerobic fermentation and pyrolysis

Fangjie Qi

Neutralisation of red mud by organic waste composting

PhD GRADUATES (for the 2012–13 reporting period)
CURTIN UNIVERSITY OF TECHNOLOGY
Ruh Ullah

Photocatalytic oxidation of air toxics via visible light irradiation and nano-photocatalysts

JAMES COOK UNIVERSITY
Manish Jha

Linked simulation-optimisation based methodologies for unknown groundwater pollutant source
identification in managed and unmanaged contaminated sites

UNIVERSITY OF QUEENSLAND
Andrew McKay

Development of a unicellular cell tool for the toxicity assessment of single and mixtures of metals
and metalloids

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 effective control/remediation

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 Chandrabose

Algae-bacterial system for remediation of contaminants

Yanju Liu

Recycling and re-use 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 stormwater for reuse

HUAZHONG UNIVERSITY OF SCIENCE AND TECHNOLOGY
Jingbo Wang

Biochar and hydrogen-rich gas production from pig manure by pyrolysis-gasification

Bujun Wang

Red mud: neutralisation by sewage sludge and phytoremediation

WITHDRAWN STUDENTS (for the 2012–13 reporting period)
UNIVERSITY OF TECHNOLOGY, SYDNEY
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 ENGAGED IN THE 2012/2013 REPORTING PERIOD
UNIVERSITY OF QUEENSLAND
Sasikumar Muthusamy

Evaluation of interaction toxicity of polycyclic aromatic hydrocarbons and metals

Qing Xia

Assessing the health risk of mixed organic and inorganic contaminants

Tao Hua

Constructed wetlands

Hao Hu

Developing mechanism-based bioassays for predicting toxicity of environmental contaminants

UNIVERSITY OF SOUTH AUSTRALIA
Adi Maoz

Ecotoxicity of zero-valent iron nanomaterials to microorganisms involved in contaminant biodegradation

Kerry Scott

Classification and ranking of incentives for remediation and reduction of title blight

Raghupathi
Matheyarasu

Nutrient management in wastewater-irrigated soils

Sonia Shilpi

Biomass crops for energy production

Pandian Govindarasu

Illicit drugs in the environment: toxicity and remedial options

Biruck Desalegn Yirsaw

Application of nanotechnology and chemical oxidation to remediate oil sludge contaminated soil

Krishnaveni
Venkidusamy

Bioelectrochemical systems for bioremediation of petroleum hydrocarbons

Prasath Annamalai

Environmental fate and behaviour of explosives: potential remediation approaches

Saranya Kuppusamy

Development of microbial inoculum for the remediation of polycyclic aromatic hydrocarbons

Anithadevi Kenday
Sivaram

Phytoremediation of polycyclic aromatic hydrocarbon-contaminated soils

Srinithi Mayilswami

Earthworm biomarkers for monitoring persistent organic pollutants

Mahamayagoda
Arachchige Ayanka
Wijayawardena

Bioavailability and human health risk of heavy metal mixtures

Vidhyasri
Subramaniyam

Biological synthesis and evaluation of nano-scale iron particles for remediation of contaminated soil
and groundwater

Logeshwaran
Panneerselvan

Isolation and characterisation of fenamiphos hydrolase

Vimal Kumar Ganesh
Kumar

A cost-effective method for remediating wastewater using algae coupled with simultaneous production
of biofuels

Samuel Aleer

Metagenomics: screening of functional genes associated with polycyclic aromatic hydrocarbon
biodegradation in contaminated soils

Muhammad Atikul
Islam Khan

Evaluation of the residual toxicity of hydrocarbon-contaminated soils

Gulliver Conroy

The professional shaping of nanotechnology: a boundary perspective of communication for environmental
risk governance

Ramya Thangarajan

Nitrogen transformation and nitrous oxide emission from organic amendments

Saikat Chowdhury

Nutrient amendments and carbon sequestration in soils

Mezbaul Bahar

Development of a cost-effective novel bioremediation technology for arsenic-contaminated water

Zhiqiang Wang

Synthesis of iron-based nano particles using plants and application in oily contaminant remediation

Jaeyeob Jeong

Carbon sequestration and soil respiration following forest fertilisation in Korea

UNIVERSITY OF TECHNOLOGY, SYDNEY
Kate Hughes

Community perceptions and context in decision making for contaminated site remediation

Thu Chung Nguyen

Road-deposited sediment pollutants; mobility and bioavailability remediation

Aaron Katz

Novel solar-driven fibreoptic photocatalysis hybrid system for groundwater treatment

Sukanyah
Shanmuganathan

High-quality water reuse through developing of membrane hybrid system for persisting organic pollutants
removal including PPCPs

CURTIN UNIVERSITY
Shizhen Liu

Graphene oxide and grapheme-based catalysts in photochemical reactions
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CONTINUING PhD STUDENTS
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
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

UNISA
Luchun Duan

Long-term polycyclic aromatic hydrocarbon-contaminated soils – risks and remediation

Mike Van Alphen

The characterisation of fibre bundles and the release of respirable asbestos fibres

UNIVERSITY OF TECHNOLOGY, SYDNEY
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
Mughal

The development of novel data analysis techniques to resolve the three-dimensional structure of the
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

CURTIN UNIVERSITY OF TECHNOLOGY
Qunpeng Chen

Modelling for an anaerobic digester fed with piggery waste

Mian Hu

Using algae to remove nitrogen, phosphorus and heavy metal from swine wastewater
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3.5. Small-to-medium
enterprise engagement
CRC CARE’s engagement of SMEs is
undertaken on multiple levels. Since
its establishment, CRC CARE has
had a long-standing relationship
with ALGA, the Australasian College
of Toxicology and Risk Assessment,
and the Australian Contaminated
Land Consultants Association (ACLCA)
– member-based organisations that
represent Australian contaminated
land consultants, risk assessors and
environmental service providers.
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.
SME engagement in 2012–13 included
the following:
• CRC CARE worked with ACLCA
and ALGA on development of a
national accreditation scheme for
site contamination practitioners
• ACLCA and ALGA also provided
input towards the CRC CAREled development of a national
remediation framework
• LNAPL forum – again ACLCA
and ALGA are involved
• the CRC welcomed ALGA’s
engagement in the preparation
of CleanUp 2013, which ALGA
will co-host
• one of the CRC’s Participant
SMEs – S&G – was involved in
the development of a tool for
contaminated site valuation
• CRC CARE joined forces with the
Italian Remediation Industry Cluster

to host a joint workshop in Italy
and at the AquaConSoil conference
in Spain
• Environmental Risk Sciences and
Hartmann Geosciences Inc (USA)
were engaged to develop a guidance
document on PVI, which will be
published early in 2013–14.
In 2012–13, CRC CARE continued
to co-run workshops with SMEs,
both directly and via ALGA and
ACLCA. These included the PVI
Assessment Workshop series (with
ALGA) and the NEPM Workshops
(with Environmental Risk Sciences).
These relationships are an important
show of industry unity, and allow each
group to promote each other’s key
objectives and outcomes. ACLCA’s
status as a Participant in the CRC’s
second term has further cemented
the mutually beneficial relationship
of the groups.
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. These
sites were used by a PhD student to
track vapour migration with a view
to establishing potential attenuation
of contaminants upwards from
the saturation zone. The PhD was
successfully completed in 2012–13
and the student continues to work
as a postdoctoral researcher at CERAR.

3.6. Collaboration
In addition to SME engagement,
CRC CARE has built strong
collaborations in all aspects of its
research program, from proposal
development through to advisory
panel assessment, research,
demonstration sites and industry
training programs. CRC CARE’s
research and demonstration nodes
are distributed widely across Australia,
with hubs in SA, WA, Victoria,
Queensland and NSW. Internationally
it has undertaken collaborations in
Bangladesh, China, Germany, India,
Italy, Japan, Japan, Russia, Singapore,
the UK and the USA.
Significant collaborations are
undertaken through the NCSDP with
CRC CARE’s partners DoD, BHPBIO,
and AIP (see Section 3.2 for further
details). Dedicated CRC CARE
coordinators manage the projects
associated with these organisations,
drawing on universities, consultants,
SMEs and end users to deliver 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 cleanup options for their sites, while
CRC CARE researchers are able to fasttrack the application of science to the
field by working directly with industry
in contaminated environments to test
scientific ideas and technology.
External linkages are also 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.
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3.6.1. International links
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 three to six
months with CRC CARE researchers
in Australia. The increasing number
of visiting scientists is evidence of the
global recognition that CRC CARE
has established.
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 2012–13 financial year, are
outlined below.
BANGLADESH
The CRC has linked with Dhaka
University 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 three months with Associate
Professor Zuliang Chen working
on a project that focused
on nanomaterials.
GERMANY
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. Professor Volker Birke,
at Ostfalia University of Applied
Sciences, has been actively involved
with CRC CARE since 2008 and
contributes his expertise to a
number of DoD projects.
INDIA
Six visiting Indian scientists spent
3–6 months with Professors Naidu
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.
ITALY
CRC CARE researchers based at UniSA
again 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.

RUSSIA
Collaboration continues with a
Russian scientist who spent six
months with Professor Ravi Naidu
and Dr Mohammad Rahman.
SINGAPORE
CRC CARE researchers and the
National University of Singapore
continue to work together on
nanomaterials, including the
characterisation of clays and synthetic
materials potentially used for
wastewater and soil remediation.
UK
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 using synchrotron facilities.
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.
USA
US company VeruTEK continues to
be involved in the CRC’s research
into the use of chemical oxidation
techniques for groundwater
remediation, in conjunction with
the Australian DoD.
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OTHER
ACTIVITIES
In 2012–13 CRC CARE received
no additional financial assistance
or grants. The CRC implemented
five consultancies to the value of
$30,000. Two products – Engaging
the community: a handbook for
professionals managing contaminated
land and the Health screening levels
for petroleum hydrocarbons in soil
and groundwater DVD were available
for purchase from the CRC’s website.
Sales totalled $2850.

MEMORANDA OF UNDERSTANDING
CRC CARE has two memoranda of
understanding, both with international
universities, 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.
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.
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ADDITIONAL
REQUIREMENTS
5.1. Third year review (round
10 only) or performance
review (round 11 onwards)
Following the extension of CRC CARE
into a second term of funding, it is
now considered a round-13 CRC.
CRC CARE underwent its first-year
review in March 2013.
Overall, the CRC Committee was very
pleased with the progress of CRC CARE
in its second term. As a result of this,
the CRC Committee recommended
that CRC CARE’s first independent
performance review should be
moved to early 2015 and that the
Commonwealth Agreement should
be varied to accommodate this change.
This recommendation has
been implemented.
The CRC Committee made two
other recommendations:

• That the CRC CARE Board consider
appointing a member to the Audit
and Risk Management Committee
that is independent of CRC CARE,
its board and its participants. This
would provide an additional level of
accountability and perspective that
would support the Board in making
decisions. This recommendation has
been implemented.

5.2. Requirements for exiting
CRCs – final annual report
Not applicable.

5.3. Requirements for
extension CRCs – final
annual report
Not applicable.

• That the Board considers
undertaking a survey of the
CRC CARE Participants to gauge
their overall satisfaction with the
CRC and to suggest any ways in
which the CRC’s activities could be
enhanced. This will assist in keeping
the work of the CRC relevant and
driven by the Participants, be they
end-users or research providers.
This recommendation will be
implemented early 2014 via a survey
sent to CRC CARE Participants.

REVIEW RECOMMENDATIONS
IMPLEMENTED (Y/N)

REASONS WHY NOT
IMPLEMENTED

That the first independent performance review of CRC CARE
in its second term should be moved to early 2015

Y

n/a

n/a

That the CRC CARE Board appoint a member to the Audit and Risk
Management Committee that is independent of CRC CARE, its
Board and its participants

Y

n/a

n/a

That the Board considers undertaking a survey of the CRC CARE
Participants to gauge their overall satisfaction with the CRC and to
suggest any ways in which the CRC’s activities could be enhanced

N

To be implemented
early 2014

Survey to be sent to
Participants

RECOMMENDATION

STRATEGIES TO
IMPLEMENT
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GLOSSARY
OF TERMS
EPA
Environment Protection Authority

PFOA
Perfluorooctanoic acid

HILs
Health investigation levels

PFOS
Perfluorooctane sulfonate

HSLs
Health screening levels

PRB
Permeable reactive barrier

AGM
Annual general meeting

HUNIC
Hub University of Industrial
Collaboration

PVI
Petroleum Vapour Intrusion

ALGA
Australasian Land and Groundwater
Association

HUST
Huazhong University of Science and
Technology

AO
Officer of the Order of Australia

ICOBTE
International Conference on the
Biogeochemistry of Trace Elements

ACLCA
Australian Contaminated Land
Consultants Association
AFFF
Aqueous film-forming foam
AIP
Australian Institute of Petroleum

ARIC
Australian Remediation Industry
Cluster

IITK
Indian Institute of Technology, Kanpur

BHPBIO
BHP Billiton Iron Ore Pty Ltd

IP
Intellectual property

CERAR
Centre for Environmental Risk
Assessment and Remediation

LATE
Lime-assisted tidal exchange

CEO
Chief Executive Officer

LNAPL
Light non-aqueous phase liquid

CRC
Cooperative Research Centre

NCSDP
National Contaminated Sites
Demonstration Program

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

NEPM
National Environment Protection
(Assessment of Site Contamination)
Measure

CRCSS
CRC for Satellite Systems

NMI
National Measurement Institute

CSIRO
Commonwealth Scientific and
Industrial Research Organisation

NSW
New South Wales

DoD
Department of Defence
EILs
Ecological investigation levels

PAH
Polycyclic aromatic hydrocarbon
PCT
Patent Cooperation Treaty

RAAF
Royal Australian Air Force
SA
South Australia
SCU
Southern Cross University
SME
Small-to-medium enterprise
TCE
Trichloroethylene
TPH
Total petroleum hydrocarbon
UniSA
University of South Australia
UK
United Kingdom
UQ
University of Queensland
USA
United States of America
UTS
University of Technology, Sydney
VI
Vapour intrusion
WA
Western Australia
WA DEC
WA Department of Environment
and Conservation
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the 1st International Conference
Contaminated Land, Ecological
Assessment and Remediation
(CLEAR 2012), Hangzhou,
China, 4–8 November.

ANNUAL REPORT 2012/13

Prakash, S & Ng, JC 2013, ‘Comparative
toxicity of iron-ore particles and some
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particles’, abstract 0220-000386,
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CRC CARE PTY LTD ACN 113 908 044
COOPERATIVE RESEARCH CENTRE
FOR CONTAMINATION ASSESSMENT AND REMEDIATION OF THE ENVIRONMENT
CONCISE FINANCIAL REPORT
2012–2013
The Concise Financial Report is an extract from the Financial Report for the year ended 30 June 2013.
The financial statements and specific disclosures included in the Concise Financial Report have been derived
from the Financial Report.

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

The Financial Report is available, free of charge, on request to the Company.
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FINANCIAL
REPORT
REPORT OF THE BOARD OF DIRECTORS
FOR THE YEAR ENDED 30 JUNE 2013
In respect of the financial
year ended 30 June 2013,
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:

1. Board of Directors
The following persons were Directors
of the Company during the financial
year and until the date of this report:
Russell R Caplan (Chairman)
Prof Ravi Naidu (CEO & Managing
Director)
Emeritus Prof Max Brennan AO
(resigned 31/12/2012)

extension of advanced technologies
and methods for:
a) assessing contamination risks
to land, groundwater and air
b) preventing, managing and/or
remediating contamination
c) developing safe options for land
use and the reuse of wastes on land

Ms Beth Laughton

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

Dr Rod Lukatelich

e) capacity building.

Prof Andrew Parfitt
Adj Prof Donald Sinnott (appointed
1/1/2013)
Ms Anthea Tinney
Dr Paul Vogel

3. Dividends
There were no dividends declared or
paid to shareholders during the year
ended 30 June 2013 (2012: $Nil).

Mr Charles Wong

4. Trading results

2. Principal activities of the
Company

The net profit after tax of the Company
for the period was $Nil (2012: $Nil).

The Company is domiciled in Australia.
Its registered office and principal place
of business is:
Building X
University of South Australia
MAWSON LAKES SA 5095
The Company was incorporated to
manage and govern the Cooperative
Research Centre for Contamination
Assessment and Remediation of the
Environment (“the Centre”).
The objective of the Centre is to
promote research and capacity
building for the development, and
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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 $10,997,725 (2012 $10,018,255) and in-kind
contributions of $10,778,511 (2012 $5,623,575).
During the year activity of the Company was summarised as follows:
2013

2012

22,825,460

19,484,634

Consultants fees

105,556

158,768

Employee benefits expense

936,195

917,937

Finance costs

4,977

7,000

IT expenses

208,267

172,808

Legal expenses

100,280

176,770

Research expenditure – cash

9,364,547

10,922,940

Research expenditure – in-kind

10,778,511

5,623,574

Travel

140,038

136,158

Other

1,187,089

1,368,679

Total expenses

22,825,460

19,484,634

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

-

-

Revenue
Revenue from continuing operations

Expenses

Significant items from operations
included the following items:
• Costs directly attributable to
Research expenditure totalled
$20,143,058 (2012: $16,546,514)
which was reflective of the status
and number of projects undertaken
during the period.

• Other expenses of $1,187,089 for
the 2013 year include:
- expenses associated with new
Website development of $111,000;
- Education and Training expenses
of $213,000 the majority of which
relates to the cost of generating
Training Fees of $332,926;

- Board expenses of $244,000;
- Insurance premiums of
$129,000; and
- Compliance costs of $82,000.
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6.  Significant Changes
in the State of Affairs
During the 2013 year, negotiations
were finalised to admit the University
of Western Sydney as a shareholder/
participant of CRC CARE.
Under a duly completed Deed of
Accession, the University of Western
Sydney (UWS) advised the Company
and the Continuing Participants that
it wished to be admitted as a party to
the Participants Agreement with effect
on and from 1 July 2012. In accordance
with clause 30.1 of the Participants
Agreement, the Continuing Participants
and the Company agreed to admit
UWS as a party to the Participants
Agreement on the terms set out
in the Deed.

7. Matters subsequent to
the end of the financial year
At 30 June 2013 outstanding cash
contributions from shareholders and
non-shareholding participants were
$1,417,500 (2012: $1,070,210), and
outstanding in-kind contributions
totalled $Nil (2012: $Nil) valued in
accordance with the terms of the
agreement with the Commonwealth.
Since balance date the Company has
received overdue cash contributions
of $1,397,000 (2012: $187,500). The
remaining amount of $20,500 (2012:
$882,710) relates to contributions
outstanding from ACLCA $5,500 and
VeruTEK $15,000.

8. Likely developments
and expected results of
operations
A Deed of Variation to the
Commonwealth Agreement was signed
on 21 June 2013 to change the student

ratio of Honours to Masters plus some
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
and the Company remains on track
to meet its objectives and deliver its
planned outcomes as described in the
Commonwealth Agreement.

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.

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. Auditor’s independence
declaration
A copy of the auditor’s 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

There have been no breaches of such
environmental regulations or plans that
have a material effect on the financial
statements.

10. Insurance of Directors
& Officers
During the financial period, the
Company paid a premium of $12,548
(2012: $10,332) 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

Russell R Caplan
CHAIRMAN
Dated: 3 October 2013
v
Prof. Ravi Naidu
MANAGING DIRECTOR
Dated: 3 October 2013
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STATEMENT OF COMPREHENSIVE INCOME
FOR THE PERIOD ENDED 30 JUNE 2013
NOTES

2013 $

2012 $

1*

22,825,460

19,484,634

Consultants fees

105,556

158,768

Employee benefits expense

936,195

917,937

Finance costs

4,977

7,000

IT expenses

208,267

172,808

Legal expenses

100,280

176,770

Research expenditure – cash

9,364,547

10,922,940

Research expenditure – in-kind

10,778,511

5,623,574

Travel

140,038

136,158

Other

1,187,089

1,368,679

Total expenses

22,825,460

19,484,634

Net profit before income tax

-

-

Income tax expense

-

-

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

-

-

Other comprehensive income

-

-

Items that may be reclassified to profit or loss

-

-

Items that will not be reclassified to profit or loss

-

Total comprehensive income

-

Revenue
Revenue from continuing operations

Expenses

* See page 76 for notes to the financial statements.

-
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STATEMENT OF FINANCIAL POSITION
FOR THE YEAR ENDED 30 JUNE 2013
NOTES

2013 $

2012 $

Cash and cash equivalents

3,189,900

382,925

Financial assets

3,000,000

3,000,000

Receivables

1,417,500

2,286,227

Other assets

1,140,012

347,821

Total current assets

8,747,412

6,016,973

Deferred tax assets

39,750

39,750

Total non-current assets

39,750

39,750

TOTAL ASSETS

8,787,162

6,056,723

Payables

2,046,615

1,280,026

Provisions

152,200

123,444

Accrued expenses

944,663

703,480

Current tax liability

-

-

Deferred revenue

5,604,732

3,949,761

Total current liabilities

8,748,210

6,056,711

Provisions

38,940

-

Total non-current liabilities

38,940

-

TOTAL LIABILITIES

8,787,150

6,056,711

NET ASSETS

12

12

Contributed equity

12

12

Accumulated profits

-

-

TOTAL EQUITY

12

12

CURRENT ASSETS

NON CURRENT ASSETS

CURRENT LIABILITIES

NON CURRENT LIABILITIES

EQUITY
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STATEMENT OF CHANGES IN EQUITY
FOR THE YEAR ENDED 30 JUNE 2013
CONTRIBUTED
EQUITY $

ACCUMULATED
PROFIT $

TOTAL $

Balance at 1 July 2011

13

-

13

Total shareholder changes for the year

(1)

-

(1)

Total comprehensive income for the year

-

Balance at 30 June 2012

12

-

12

Balance at 1 July 2012

12

-

12

Total comprehensive income for the year

-

-

-

Balance at 30 June 2013

12

-

12

EQUITY

-
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STATEMENT OF CASH FLOWS
FOR THE YEAR ENDED 30 JUNE 2013
2013 $

2012 $

Cash contributions received from the Commonwealth

4,532,000

3,449,600

Cash contributions received from all participants

10,595,621

8,094,238

Training course fees

332,926

120,295

Other

34,837

602,669

Payments to suppliers and employees

(12,909,483)

(13,812,369)

Net cash inflow/(outflow)from operating activities

2,585,901

(1,545,567)

Receipt of term deposits

3,000,000

3,041,281

Investment in term deposits

(3,000,000)

(3,000,000)

Interest received

221,074

277,927

Net cash inflow from investing activities

221,074

319,208

Buy back of shares

-

(3)

Proceeds from issue of shares

-

2

Net cash inflow/(outflow) from financing activities

-

(1)

Net increase/(decrease) in cash held

2,806,975

(1,226,360)

Cash at beginning of financial year

382,925

1,609,285

CASH AT END OF FINANCIAL YEAR

3,189,900

382,925

CASH FLOWS FROM OPERATING ACTIVITIES

CASH FLOWS FROM INVESTING ACTIVITIES

CASH FLOWS FROM FINANCING ACTIVITIES
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NOTES TO THE FINANCIAL STATEMENTS
FOR THE YEAR ENDED 30 JUNE 2013
These concise audited financial statements relate to CRC CARE Pty Ltd for the year ended 30 June 2013.
The presentation currency used in the concise audited financial statements is Australian dollars.
2013 $

2012 $

Allocated contributions from Participants – cash

11,458,112

12,860,169

Allocated contributions from Participants – in-kind

10,778,511

5,623,574

Interest received or due and receivable

221,074

277,927

Training fees

332,926

120,296

Sponsorship income

-

596,827

Other income

34,837

5,841

Total Revenue

22,825,460

19,484,634

1. REVENUE FROM CONTINUING OPERATIONS

2. DIVIDENDS
There were no dividends declared or paid to shareholders during the year ended 30 June 2013 (2012: Nil).
For discussion and analysis of the financial statements, please refer to the Report of the Board of Directors and the
CRC CARE 2012–13 Annual Report accompanying these Concise Financial Statements.
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BOARD OF DIRECTORS’ DECLARATION

The directors declare that in their opinion, the Concise Financial Report of the Company for the year ended 30 June 2013 as set
out on pages 72 to 76 complies with Accounting Standard AASB 1039 Concise Financial Reports.
The Concise Financial Report is an extract from the Financial Report for the year ended 30 June 2013. The financial statements
and specific disclosures included in the Concise Financial Report have been derived from the Financial Report.
The Concise Financial Report cannot be expected to provide as full an understanding of the financial performance, financial
position and financing and investing activities of the company as the Financial Report, which is available on request.
This declaration is made in accordance with a resolution of the directors.

Russell R Caplan
CHAIRMAN
Dated: 3 October 2013

Prof. Ravi Naidu
MANAGING DIRECTOR
Dated: 3 October 2013
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CRC CARE
PARTNERS
Agilent Technologies Australia Pty Ltd

Environment Protection Authority (SA)

Australian Contaminated Land Consultants
Association Incorporated

Environment Protection Authority (Victoria)

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

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

CRC CARE
Building X
University Boulevard
Mawson Lakes
SA 5095 Australia
Postal
P.O. Box 486
Salisbury South
SA 5106 Australia
Contact us

P: +61 8 8302 5038
E: admin@crccare.com

www.crccare.com

