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“Established and supported
under the Australian Government’s
Cooperative Research Centres Programme”

CRC CARE is a partnership of organisations set up to develop new ways of
dealing with and preventing contamination of soil, water and air.
Our aim is to focus Australia’s foremost expertise and resources on this
issue and to develop close links with research partners at the cutting
edge in this field around the world.

Our Goals

Our goals

• Cleaner, safer food supplies, water supplies and
living conditions;

• A reduced toll of chronic degenerative disease
due to toxic contamination of our biosphere;
• A greatly enhanced natural environment for
Australia and its neighbours;
• The development of a new export industry
in environmental risk assessment and
clean-up technology and expertise;
• A generation of young Australians highly
skilled at solving and preventing the
problems of contamination.
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Executive Summary
Chairman’s Report
CRC CARE continues to grow and diversify. In 2006-07 it embodied
13 leading companies and SMEs, eight government agencies and
five universities in Australia’s most powerful contamination research
partnership.
Two partners left the CRC during the year, but three more have joined and
we now have alliances with four Chinese universities, part of the CRC’s
China Clean-Up Consortium, linking Australian science and industry with
export and educational opportunities.
Our 2007 national survey of chief executives and general managers
of leading firms in the mining, manufacturing, petrochemical, energy
engineering and remediation industries and environmental agencies found
near-unanimous support for a nationwide effort to assess and clean up
Australia’s contaminated sites. This highlights the importance in the eyes
of industry and government of the CRC’s mission, and the rising demand
for its scientific and technological outcomes.
This was also reflected in a strong turnout to our “Contamination CleanUp 07 Conference”, an event which showcased not only the international
standing of the CRC’s science, but also its capacity to bring industries
and government together to focus on the huge opportunities that exist
in this field. I believe this to be a true reflection of the intent behind the
Cooperative Research Centres program – excellent industry-focussed
research combined with effective two-way communication.
After a protracted and, at times, challenging settling-in, the CRC’s research
programs are now starting to generate significant research outcomes,
the first of which are detailed in this report. Among key advances is the
development of a method for cleaning-up contamination caused by the
world’s most-widely used fire fighting products. A provisional patent for
this important new technology is being sought.
It is with a sense of pride and accomplishment in the first two years’
achievements by CRC CARE that I commend Professor Ravi Naidu, his
dedicated staff and scientists, on their progress in 2006-07 and promise
of success in the years ahead.
Thanks too are due to my fellow directors for their sterling contributions,
including foundation directors John Fick and Paul Byrne who resigned
during the year.

Prof. Paul Perkins AM
CHAIRMAN
CRC CARE Pty Ltd
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Executive
Summary
Managing Director’s Report
The second year of CRC CARE’s operations has been marked by
strong scientific progress, the holding of the Contamination Cleanup 07
Conference, including the first Australian Industry Contamination Summit
and the launch of the Australian Remediation Industry Cluster, a new
technology-focused industry body created under the auspices of the
CRC.
The CRC itself was formally launched by the Minister for Finance, Senator
Minchin, in November 2006, who gallantly agreed to have his blood
tested to demonstrate that all Australians are, to some extent, affected
by the presence of contamination in our society. The Minister’s levels,
fortunately, were mild - which he attributes to a healthy diet.
Research began in all four of the CRC’s programs during 2006. These
cover the fields of:
❖
❖
❖
❖

risk assessment
remediation
prevention and
social, legal, policy and economic issues.

While it is early days still for research outcomes, significant achievements
have already been attained or are in clear prospect. These include:
❖
❖

❖
❖

❖

❖

❖

❖

❖
❖

Development of a field test kit for the world’s most widely used
Aqueous Fire Fighting Foam;
Isolation of novel bacteria that are able to detoxify BTEX
(benzene, toluene, ethylene and zylene), phenol, and certain
polyaromatic hydrocarbons;
Isolation of microbes that can convert highly toxic arsenite (AsIII)
to the much less toxic arsenate (AsV);
Scientific evidence found for natural attenuation of hydrocarbons
in groundwater at two sites owned by the Department of
Defence;
A review has been completed for a tiered approach to health
investigation levels for petroleum hydrocarbons and their impact
on soils & aquifers;
Progress has been made in developing a common water
microbe, Euglena, as a sensitive in-situ biological test for
contamination;
The DNA sequence of an arsenic-resistant micro-organism
has been completed. This will be used to develop a highly
sensitive biological probe for detecting arsenic contamination;
Chemical modification of the surface of an electrode has been
achieved, making it more sensitive and selective for detecting
heavy metals;
Research into the phyto-toxicity of metals has led to the
publication of three papers in international journals;
Detailed surveys were commenced of the legal and policy
frameworks relating to site contamination in Australia and in
selected jurisdictions in North America and Europe. (This is
expected to be completed by the end of 2007).
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Executive Summary
In May 2007, the CRC conducted a national survey of
CEOs and research managers in leading companies in
the mining, energy, manufacturing, petrochemical and
remediation industries, and managers in environment
protection agencies. This was to ascertain the level of
interest in obtaining information about the latest science
and technology in risk assessment and remediation, the
importance which industry attaches to these issues and
potential support for building a new export industry. The
study found:
❖

❖

❖
❖
❖

98 per cent of respondents consider it
important or very important for Australia to
address its contamination and clean-up
issues, and protect its reputation as a clean
exporter;
66 per cent consider export opportunities
for Australian risk assessment and clean-up
technologies to be good or very good;
83 per cent see an urgent need to improve
risk assessment methods now used;
71 per cent want more effective clean-up
methods which cost less;
51 per cent say there needs to be better
understanding of the social and economic
impacts of contamination.

In the survey, 83 per cent of respondents supported the
concept of an industry cluster (or information exchange)
to inform industry and business about the latest advances
in technology and market opportunities, locally and
globally. Following this advice from its stakeholders, the
Australian Remediation Industry Cluster was launched
by Senator Nick Minchin at Contamination Clean-Up 07
in Adelaide in June 2007. The cluster is a lynchpin in the
CRC’s plans for communicating with stakeholders and
achieving rapid adoption of its science.
Besides developing world leading-edge technology
for risk assessment and clean-up, CRC CARE takes
very seriously its responsibility to communicate with
industry, government and the community about issues
in contamination and how they can be addressed with
the latest Australian technology. This was the thinking
behind our decision to host Contamination CleanUp 07, a combined science and industry conference
consisting of the First Australian Industry Contamination
Summit and the 2nd International Contaminated Site
Remediation Conference.
Contamination CleanUp 07, was held in Adelaide in
June 2007 and was opened by the Hon. Steph Key.
More than 400 representatives of industry and science
attended the very successful event.

4
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The Summit held during the same period was opened
by Senator the Hon. Nick Minchin who said: “This is
the first time ever that representatives of industry,
government and science have come together to
discuss challenges and opportunities presented by
environmental contamination. I see this Summit as
signaling a determination by Australian industry to lead
the world in having the cleanest production, the best
technology and the highest standards in contamination
risk assessment and remediation. This is a laudable
aim, and one the Commonwealth Government heartily
applauds.”
The year also saw the start of the CRC’s National
Contaminated Sites Demonstration Program (NCSDP)
which uses real-life cases of contamination to pioneer
new technologies and approaches to assessment and
remediation. Program achievements include:
❖ Two sites established with the Department
of Defence to demonstrate (i) risk and costeffective remediation of chlorinated hydrocarbons
(ii) a scientific basis for natural attenuation of
contaminants in groundwater (iii) new ways to
clean up residues of fire fighting foam;
❖ An agreement with the Queensland Department
of Natural Resources & Water at the East Trinity
site (Cairns) to demonstrate best practice in
management of acid sulphate soils;
❖ Negotiations with Mobil Refining Australia for
demonstrating risk assessment and remediation of
complex refinery contaminants at its Port Stanvac
site are continuing.
Progress has been made in establishing the China
CARE Consortium, in the People’s Republic of China
(PRC). The consortium consists of 9 universities, 5 from
Australia and 4 from China. Its main tasks are:
❖ Training a new wave of Chinese clean-up experts
to Master’s and Doctoral level in both China and
Australia
❖ Working with Chinese scientists to develop better,
cheaper and more appropriate technologies to
detect contaminants, clean and prevent them,
especially in the PRC’s minerals and energy
sectors
In partnership with the University of South Australia,
CRC CARE has developed a Masters course in
environmental risk assessment and remediation for
both Australian and overseas students.

????
Executive
Summary
????
In 2006/07 CRC CARE signed a memorandum of
understanding with the Australian Contaminated Land
Consultants Association to train young consultants in site
assessment, planning and remediation, commencing in
2007.
The CRC’s international research collaborations
continue to prosper, with research linkages in the United
States, United Kingdom, China, India, South Korea and
Switzerland.

❖

❖

❖
Other highlights of the CRC’s second year of operation
included:
❖
Science recognition
❖
CRC CARE scientists were invited to present keynote
papers to a number of leading scientific gatherings in
2006-07:

regulators and post graduate students in
collaboration with EPAs and industry;
Human Health Risk Assessment workshop for
industry and regulators in collaboration with
Cranfield University, Nottingham University and
the Australian Contaminated Land Consultants
Association (ACLCA);
Ecological Risk assessment workshop for
industry, regulators and post graduate students
in collaboration with consulting companies;
Groundwater assessment and characterization
for industry and regulators in collaboration with
Purdue University and Florida University.
Enrolment of more than 30 PhD students by the
end of second year of CRC CARE’s operation;
Two training workshops on risk characterization
and remediation action planning for Department
of Defence environmental managers;

Books and special journals
❖ Dr Ed Burton: Acid Sulphate soils in Germany
❖ Associate Professor Megharaj Mallavarapu:
Asian Chemistry Congress in Malaysia and on
Bioavailability in Spain
❖ Dr Albert Juhasz and Professor Ravi Naidu: on
bioavailability in Spain
❖ Professor Jack Ng on arsenic at the International
Conference on Biogeochemistry of Trace
Elements in China.
International Recognition
❖ CRC CARE Managing Director Professor Ravi
Naidu was elected as Chair, Commission 3.5
IUSSS on Remediation, Reclamation of Degraded
Environments.

Major publications by CRC staff included:
❖ “Chemical
Bioavailability
in
Terrestrial
Environment” by R Naidu (Chief Editor), NS
Bolan, M Mallavarapu, A Juhasz, S Gupta, R
Schulin and B Clothier;
❖ Professors Kyoung-Woong Kim and Ravi Naidu
(Guest Editors) of a special issue of the journal
Environmental Geochemistry on health and heavy
metals
New Partnerships

Memoranda of Understanding

❖ Significant
cash
investment
towards
Demonstration projects by the Queensland
Department of Natural Resources and Mobil Oil
Australia Pty Ltd.

MOUs were signed with:

Visitors to CRC CARE

❖ Bharatiar University, India for joint research into
solid and liquid wastes and nanotechnology
including exchange of staff and post graduate
students;
❖ Henan University of Science and Technology as
part of the CRC CARE China Consortium
Workshops and Training
Highlights of industry and training activities were:
❖ Heavy Metal Phytotoxicity workshop for industry,

Internationally renowned scientists continue to visit
CRC CARE. Visitors include:
❖ Professor Jerry Schnoor, Editor in Chief of
Environmental Science and Technology Journal
presented a seminar on their ‘Waters program’;
❖ Professor Nanthi Bolan, Massey University New
Zealand presented a seminar in nitrogen cycling
in pasture systems;
❖ Professor Jianming Xu, Director of the College of
Environmental and Natural Resource Sciences,
Zhejiang University;
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Executive Summary
❖ Gary Pierzynski, Professor of Soil and
Environmental Chemistry and Head, Department
of Agronomy, Kansas State University, USA.

❖ The Australian Remediation Industry Cluster was
launched by Senator Nick Minchin as a focus for
SME engagement with the work of the CRC.

Staffing matters

Partner expectations

CRC CARE experienced significant turnover of staff
within its first year of operation with some staff finding it
difficult to adjust to the way CRCs operate. New staff
members include:

❖ Partners sometimes have unrealistic expectations
that commercial products will be generated within
the first two years of research. This is challenging
to the scientists and CRC management, and can
be disappointing to these partners. Managing
partner expectations remains a challenge for
CRC management.

❖
❖
❖
❖
❖
❖

Ms Denise Earle, Executive Personal Assistant
Ms Kim Sinclair, Communications Officer;
Ms Maggie Dowling, General Manager;
Mr Nick Mahon, Business Manager;
Mr Andrew Beveridge, Manager Communication,
Education and Technology Transfer;
Dr Holly Aiqun, Demonstration Coordinator,
Defence.

The achievements summarized in this report are largely
due to the excellent contributions made by CRC
CARE staff and support forthcoming from the partner
organizations. We look forward to an exciting and
productive next few years when many of our scientific
and commercial outcomes will come to fruition.

Partner changes
The CRC CARE Board approved the disengagement
of EXNOX and Sensoron from partnership in the CRC
after not meeting their agreed contributions.
Risks, challenges and solutions
Education
❖ PhD students- recruitment of local PhD students
continues to be a major constraint on capacity
building for contamination assessment and
remediation of the environment. Given the
initiation of Honours fellowships in year 1, CRC
CARE is now confident of securing a greater
number of Australian students;
❖ Targeted workshops involving Honours and
Master of Science students are also being run to
accelerate the recruitment of PhD students;
SMEs
❖ CRC CARE has lost two of its SME partner
companies due to changes in their management
and strategic directions. While SME engagement
can be challenging due to changes in ownership
of such companies, CRC CARE is of the firm
belief that innovation starts with SMEs. For this
reason CRC CARE continues to engage with
SMEs including ACLCA, Foundry Sands industry
and other companies with turnover less than $10
million per annum.
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Professor Ravi Naidu
Managing Director
CRC CARE

????
????
National Research Priorities
Australia’s national research priorities were announced
by the Prime Minister in late 2002. These priorities
provide a vision of where research can contribute to
Australia’s future prosperity and well being, and help
to align the national research effort in key areas. CRC
CARE research and goals address each of the National
Research Priorities. They are mapped against the NRPs
in Table 1.
1. An Environmentally Sustainable Australia
CRC CARE develops new, cost-effective and
safe ways to detect, assess and remediate
contamination of urban, rural or industrial sites,
enabling the sustainable use of land (particularly
otherwise high value urban land). It will contribute
to the protection of water quality and safety and the
natural environment.
CRC CARE has initiated, through funded research
projects and its National Contaminated Sites
Demonstration Program, new and safe ways to
detect and monitor chemicals at contaminated sites.
The CRC has initiated several projects that examine
new methods of assessment and remediation of
contaminated rural and urban sites.
2. Promoting and Maintaining Good Health
The outcomes from CRC CARE help reduce the
toxicity burden for Australians caused by chronic
exposure to contaminants in soil, water, dust and
through the food chain. This will indirectly assist in
minimising genetic diseases and cancers that have
been linked to such contaminants.
CRC CARE is pioneering new technologies for the
remediation of toxic substances in soil and water.
The removal of toxic substances (for example via
bioremediation) or their immobilization to make them
harmless, continue to be a focus of research for the
CRC. CRC CARE research projects are focussing on
the removal of toxic substances including petroleum
hydrocarbons and asbestos; and heavy metals
such as Arsenic (As), Cadmium (Cd), Chromium
(CrVI), Copper (Cu), Lead (Pb) and Mercury (Hg).
Remediation technologies developed by CRC CARE
and used to clean up the environment reduce human
exposure to toxic substances.

3. Frontier Technologies for Building and
Transforming Australian Industries
CRC CARE pioneers advanced technologies,
information use and methods for environmental
risk assessment and clean-up. The market for
remediation services and technologies is truly
global and an advanced Australian industry will offer
significant export opportunities.
The CRC has initiated several projects that aim to
deliver frontier technologies and real time monitoring
tools for site characterization, risk assessment and
remediation. One project has already developed a
suitable product that is now in the final stages of the
provisional patent process.
In addition, CRC CARE has launched the Australian
Remediation Industry Cluster to provide a platform
for communicating relevant developments and
technologies relating to environmental risk
assessment and clean-up. The Cluster’s goal is
to help build Australia’s remediation industry into
a global technology leader and major exporter of
clean-up expertise and skills. It will also provide
a forum for detaining feedback from Australia’s
environmental industries to focus future research
and development activities of the CRC.
4. Safeguarding Australia
By developing sensor tools that have the capacity
to detect ultra low levels of toxic material, the CRC
helps protect Australia’s investment in infrastructure
and the nation’s health by providing new ways
for defence forces, the police, emergency and
health services to protect the community against
the deliberate or accidental release of biological,
chemical or radioactive contaminants by terrorists
or other hostile agents.
CRC CARE has initiated projects in partnership with
the National Security Science & Technology Unit,
Office of Prime Minister & Cabinet, and received
partial funding under their Research Support for
Counter-Terrorism Program. The project focus
includes toxic plume dispersion; real-time detection
and predictive modelling of chemicals, especially in
the built environment; chemical dispersion within
buildings; adaptation of current sensors to enable the
real time detection of a range of toxic chemicals; and
the integration of chemical/biochemical detection
systems to enable the real-time identification of
agents of concern.
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Executive Summary
Extent of CRC CARE’s research focus on the National Research Priorities.
NATIONAL RESEARCH PRIORITIES

CRC RESEARCH (%)

AN ENVIRONMENTALLY SUSTAINABLE AUSTRALIA – Transforming the way we use our land, water,
mineral and energy resources through a better understanding of environmental systems and using new
technologies
Water – a critical resource

20

Transforming existing industries

5

Overcoming soil loss, salinity and acidity

5

PROMOTING AND MAINTAINING GOOD HEALTH – Promoting good health and preventing disease,
particularly among young and older Australians
A healthy start to life

5

FRONTIER TECHNOLOGIES FOR BUILDING AND TRANSFORMING AUSTRALIAN INDUSTRIES –
Stimulating the growth of world-class Australian industries using innovative technologies developed from
cutting-edge research
Breakthrough science

20

Frontier technologies

20

SAFEGUARDING AUSTRALIA – Safeguarding Australia from terrorism, crime, invasive diseases and
pests, and securing our infrastructure, particularly with respect to our digital systems
Protecting Australia from terrorism and crime

8
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Governance, Structure & Management
CRC CARE Pty Ltd is an incorporated venture established
on 13 September 2005 to carry out the activities of
the Cooperative Research Centre for Contamination
Assessment and Remediation of the Environment. The
Company is a limited liability entity with 14 shareholders.
Voting and dividend rights are determined by the value
of contributions by shareholders in the Company in the
relevant financial year.
CRC CARE Pty Ltd is governed by a skills-based
Board with an independent Chairperson who is elected
annually, and nine Directors who are appointed by the
Shareholders. Directors serve a term of two years with
one half retiring on the date of each Annual General
Meeting held during October of each year. The Board
met quarterly during 2006/07 and conducted an
additional strategy planning meeting in March 2007.
Members of the CRC CARE Board during 2006/07
were:
❖
❖
❖
❖
❖
❖
❖
❖
❖

Professor Paul Perkins AM, Independent Chair
Professor Ravi Naidu, Managing Director CRC
CARE
Emeritus Professor Max Brennan AO, Chief
Scientist for South Australia
Dr Paul Vogel, Chief Executive Officer of the
EPA (SA) representing regulators
Professor Ian Davey, Independent Director
representing research
Dr Rod Lukatelich, BP representing petroleum
industries
Mr Edwin Chan, Venture Capital, representing
finance
Mr Paul Byrne, Managing Director Techstar Ltd
representing minerals industries and SMEs
Mr John Fick, Managing Director Capital
Technic Group, representing venture capital
and commercialization.

During 2006/07 two Directors, Mr Paul Byrne and Mr
John Fick, resigned from the Board. Their positions will
be filled at the 2007 Annual General Meeting.

The CRC CARE Board
❖
❖
❖
❖

Sets overall policy for the Company;
Determines the strategic direction of the
Company;
Monitors the performance of the Managing
Director;
Directs the research focus in consultation with
the Research and Technology Committee;

❖

Oversees
technology
transfers
commercialization activities.

and

Professor Paul Perkins AM is a member of the
Australian Government’s Business Roundtable on
Sustainable Development, Chairman of the National
Environmental Education Council and Chairman of the
Barton Group. He was CEO of ACTEW, which operates
electricity, gas, water, sewerage and broadband
telecommunications operations through ActewAGL.
Professor Ravi Naidu was inaugural Director
of the Australian Research Centre for Environmental
Risk Assessment and Remediation (CERAR). He has
researched environmental contaminants, bioavailability
and remediation for 20 years. He has co-authored
over 300 technical publications and co-edited eight
books in soil and environmental sciences including field
remediation of contaminated sites. He is an associate
editor of six international journals; the Chair of the IUSSSC
Commission 3.5 on Reclamation and Remediation of
Degraded Land; President of the International Society
for Trace Element Biogeochemistry; Chair of the Soil
Contamination Australasia Pacific (SCRAP) network;
and a member of the EPA Victoria Contaminated Site
Auditor Panel.
Emeritus Professor Max Brennan AO was the
inaugural Professor of Physics at Flinders University
of South Australia. He headed the School of Physics
at Sydney University and has chaired the Australian
Research Council (1991-1997) and the Australian
Atomic Energy Commission. He is Chief Scientist for
South Australia; co-chairs the SA Premier’s Science
and Research Council; and is a consultant on higher
education and research for the World Bank.
Dr Paul Vogel is Chief Executive and Chairman of
South Australia’s independent environmental regulator,
the Environment Protection Authority. Previously he was
Director of Environmental Policy with the Department of
the Premier and Cabinet in WA, and prior to that Director
of Environmental Systems with the WA Department of
Environmental Protection.
Emeritus Professor Ian Davey retired from
UniSA in late 2005 after 10 years in senior research,
innovation and international education roles. Professor
Davey is a social historian. He has been Chair of the
Deputy and Pro Vice Chancellor (Research) Committee
of the Australian Vice Chancellors’ Committee (1997)
and President of the Australia New Zealand History of
Education Society (1987).
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Dr Rod Lukatelich is Environmental Manager at
BP Refinery Kwinana and Water Technology Advisor
with BP Refining Technology. He is a member of the
environment committee of the Chamber of Commerce
and Industry; Kwinana Industries Council; the WA
Department of Environment Stakeholder Reference
Group; and the WA EPA Industry Reference Group.
Mr Edwin Chan is a former merchant banker
now based in New Zealand, but with strong business
interests and contacts throughout China and South
East Asia. Edwin is a consultant to major mining and
manufacturing industries internationally.
Mr Paul Byrne is the Managing Director of mining
technology firm Techstar Ltd and has been actively
involved in public listed companies primarily in the
mining sector. His expertise is in capital raising and
corporate structuring.
Mr John Fick is the founder and Managing
Director of Capital Technic Group, a corporate
advisory and investment banking group. CTG’s focus
is in communications, environment, energy, ICT and
transportation infrastructure markets.
During the reporting period, CRC CARE received notice
from two of its Core Participants of their intention to
disengage from CRC CARE. EXNOX Technologies
Ltd and Sensoron Corporation Pty Ltd, defaulted on
making their cash contributions resulting in a potential
funding gap of $6.8M over the life of the CRC.
CRC CARE is pleased to confirm that it is in the final
stages of contract negotiations to secure funds to
address the budget shortfall through:
(a) admission of a new organisation as a Core
Participant. It is expected that the new
organisation will contribute $800k over the life
of CRC CARE;
(b) additional funding totalling $3.96M for new
projects. This funding has been provided by
organisations other than Participant
organisations, for new research projects,
one of which is the East Trinity Project with
the Queensland Department of Natural
Resources and Water; and
(c) additional funding totalling $2M by current
Participant, in addition to its existing cash
contributions

10
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CRC CARE will work with the Commonwealth to develop
a course of action for a variation to the Commonwealth
Agreement to achieve the above changes.

????

????

CRC CARE’s Board L - R:
Professor Ian Davey, Professor Max Brennan AO, Professor Ravi Naidu (Managing Director), Professor Paul J Perkins AM (Chairman), Dr Rod Lukatelich, Dr Paul
Vogel. Mr Paul Byrne (absent) Mr Edwin Chan (absent) Mr John Fick (absent)

Board of Management members – (L-R)
Prof. Jack Ng (Programme 1), Prof. Leigh Sullivan (Education), Prof. Ravi Naidu (Managing Director), Prof Rob Fowler (Programme 4), Prof Neal Menzies
(Programme 3), Assoc. Prof. Megharaj Mallavarapu (Programme 2), Andrew Beveridge (Manager Education, Communication and Technology Transfer)
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Executive Organisational
Summary
Chart
Company Secretary

Audit & Risk Committee

Board

Commercialisation
Committee
Remuneration
Committee

Managing Director

Research & Technology
Committee

Executive PA

Research Program
Leaders

Program Leader
Education

General
Manager

Demonstration Program
Coordinators

Business Manager

Manager: Education,
Communication and
Technology Transfer

Finance Officer

Communications Officer

Administration Officer

Board Committees
The CRC CARE Board has delegated certain powers to
the following committees:
❖
❖
❖
❖

Audit and Risk Committee
Commercialisation Committee
Remuneration Committee
Research and Technology Committee

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

❖
❖

12

financial reporting procedures, accounting
policies and the audited accounts of the
Company;
compliance of the Company with its legal and
statutory obligations; and
management of risk elements faced by the
Company.
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This Committee comprises four directors, including
three from the private sector, and is chaired by
Professor Paul Perkins.
The Commercialisation Committee comprises four
directors and is chaired by Mr John Fick. Three of
the directors are active in the private sector business
environment. The Committee was scheduled to meet
regularly during the year and review the portfolio
of research projects held by the Company with a
view to identifying markets and pathways for the
commercialisation of intellectual property arising from
research expenditure. Due to the resignation of Mr John
Fick during 2006/07 the Commercialisation Committee
had a reduced number of meetings.

Executive
Summary
Committees
????
????
Governing Board Members
Name

Organisation

CRC Position / Role

Professor Paul Perkins

Independent

Independent Chair

Professor Ravi Naidu

CRC CARE

Managing Director

Professor Max Brennan

Chief Scientist (SA)

Independent Board member

Dr Paul Vogel

EPA (SA)

Independent Board member

Emeritus Professor Ian Davey

Independent

Independent Board member

Dr Rod Lukatelich

BP Refinery

Board Member representing industries

Mr Edwin Chan

Mining/Manufacturing Consultant

Board Member and venture capital/
finance

Mr Paul Byrne¹

Techstar

Board Member representing SMEs and
minerals industries

Mr John Fick2

Capital Technic Group

Board Member and venture capital/
commercialisation

¹resigned March 2007

2

resigned June 2007

The Remuneration Committee comprises three
directors and the Managing Director and is chaired by
Professor Paul Perkins. The Committee meets at least
once a year to review the remuneration arrangements
for staff and members of the Board of the Company.
Two members of the Committee are from the private
sector.

National Environment Protection Council (NEPC)
Service Corporation, and has 11 members including two
directors and two members from the private sector. The
Committee has expertise and interest in the regulation
of environmental contamination issues.

The Research and Technology Committee reviews
research proposals received by the Company and
makes recommendations to the Board relating to
research expenditure, the quality of research output and
the mix of the Company’s research portfolio. It meets
twice a year and has 11 members, including four from
the private sector. The Committee includes independent
persons based in Australia and internationally with
technical expertise in the areas of research associated
with the activities of the Company. The Committee is
chaired by Professor Max Brennan.

Management Committee
The Management Committee assists the Managing
Director in managing the CRC and is responsible for
the day to day operations of the CRC. This committee
advises the Board through the Managing Director
on research priorities, reports on the monitoring
of milestones and performance indicators and
ensures effective industry, regulator and stakeholder
participation. The Management Team comprises the
Managing Director, General Manager, Business Manager,
Manager Education, Communication and Technology
Transfer and the Program Leaders. The Management
Committee met six times during 2006/07.

Non Board Committees

CRC Staff, Administration and Head Office

Policy Advisory Committee
The Policy Advisory Committee meets at least twice a
year. Its role is to advise the Managing Director and the
Board on policy matters associated with contamination
assessment, remediation and management and their
potential impact on the operation of the Company,
and to highlight areas of research that would benefit
the regulatory sphere. The Policy Advisory Committee
is chaired by Dr Bruce Kennedy, Executive Director,

CRC CARE’s Head Office is located in Adelaide at
the University of South Australia’s Mawson Lakes
Campus. Staff based at the Head Office comprises
the Managing Director and Personal Assistant, General
Manager, Business Manager, Manager Education,
Communication and Technology Transfer, Coordinators
of National Contaminated Sites Demonstration
Programs – Department of Defence and Australian
Institute of Petroleum, Communication Officer and
administration support staff.
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Executive Summary
CRC CARE Board: Attendance at Board meetings
Name

24-8-06

24-10-06

31-1-07

19-3-07

26-3-07

18-4-07

11-5-07

5-6-07

Professor Paul Perkins

Y

Y

Y

Y

Y

Y

Y

Y

Professor Ravi Naidu

Y

Y

Y

Y

Y

Y

Y

Y

Professor Max Brennan

Y

A

Y

Y

Y

A

A

Y

Dr Paul Vogel

Y

Y

Y

Y

Y

Y

Y

Y

Emeritus Professor Ian Davey

Y

Y

Y

Y

Y

Y

Y

Y

Dr Rod Lukatelich

Y

Y

A

YP

Y

Y

YP

Y

Mr Edwin Chan

A

A

A

Y

A

YP

A

A

Mr Paul Byrne

Y

Y

Y

A

Mr John Fick

Y

Y

Y

A

A

A

		
Y = Attended; YP = Attended by Phone; A = Apology

Programme Leaders
Name

14

Organisation

CRC Position / Role

Professor Jack Ng

University of Queensland

Programme Leader: Risk Assessment

A/Professor Megharaj
Mallavarapu

University of South Australia

Programme Leader:
Remediation Technologies

Professor Neal Menzies

University of Queensland

Programme Leader:
Prevention Technologies

Professor Rob Fowler

University of South Australia

Programme Leader:
Social, Legal, Policy and Economic Issues

Professor Leigh Sullivan

Southern Cross University

Programme Leader:
Education and Training
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Research
????
Activities
????
CRC CARE Research Acivities
CRC CARE’s Research Programme and National
Demonstration Projects focus on both fundamental
and real-life field contamination problems prioritised by
industries and regulatory bodies. The research is targeted
to key problem areas of air, soil, water contamination, and
waste (solid and liquid) disposal. It includes short-term and
long-term bench, laboratory and field scale investigations
and scale-ups.
CRC CARE research is structured into four main research
programmes and an education and training programme
to address industry, regulator and national needs. There
is synergy between programmes which is achieved by
collaboration between the various CRC participants on
each of the programmes.
All research, education and training activities lag behind
deliverable timelines largely due to initial delays in signing
of the Commonwealth Agreement and the signing of the
project agreement template, which must be signed by
all supporting participants prior to the release of project
funds by the CRC. This is being rectified by supporting
partners delegating their authority to the CRC CARE
Board. However, despite these delays, 80% of the project
milestones are being addressed by researchers and some
of the early milestones have already been met.

Various vegetable species play a role in determining the effect of
contaminants on plant uptake.

PhD student Dane Lamb checking the effects of heavy metal
contamination on plants.

An example of groundwater fauna - a syncarid (an ancient crustacean)
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Risk Assessment
Programme 1:
Risk Assessment
????
Program Progress
In 2006-07 a strategic approach was employed
to address short, medium and long-term delivery
milestones:

Professor Jack Ng:
Leader Programme 1

❖

Short term: prioritize inorganic and organic
contaminants and identify gaps; establish
projects & recruit post graduate students to
build critical mass

❖

Medium term: More NEPMs for specific land
use

❖

Longer term: investigate interaction of mixed
contaminants with relevancy to risk assessment
of toxic mixtures

Program Overview
The principal objective of this programme is to develop
more reliable exposure and risk assessment methods
to provide a sound basis for management decisions for
contaminated environments.
For the improvement of environmental and public health
our mission is to develop:
❖

❖

❖
❖

more reliable information on speciation,
bioavailability, toxicology and how these can
be measured;
a better understanding of exposure pathways
and contaminant fate, and long-term
exposure;
innovative assessment and monitoring tools;
and
enhanced risk assessment and contaminant
fate and transport models through a
combination of advanced computer simulation
and field analysis.

The Risk Assessment
subprograms:
❖

❖
❖
❖
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Program

includes

4

Reliable and acceptable techniques and
technologies to quantify the risk associated
with contamination in soil, ground water,
surface water and air;
Methods for speciation, bioavailability and
toxicity assessment of contaminants;
Exposure Pathway and Biological Effect
Assessment;
Risk Characterisation and Communication.
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Twelve Research Projects addressing 80% of
Programme 1 milestones been approved by the Board.
A critical mass of human capital is continuing to grow
as new projects are developed and postdoctoral fellows
and PhD students are recruited into the Programme.
About 20% of the projects in Programme 1 are
fundamental research with the majority being industry
outcome-focused. Several projects aim to develop new
chemical / bio-sensors and or new assay kits that offer
higher sensitivity and specificity for the measurement
of contaminant exposure, biological effects or both.
One project is investigating soil-plant-animal (human)
interactions to develop a holistic risk- assessment
paradigm.
New analytical methods are being developed to solve
particular problems experienced by our industry
partners. Furthermore, analytical methods and modeling
techniques are being developed for the measurement
and prediction of potential harm caused by air toxics,
including those that might be released in a terrorism
incident.
Key Research Achievements
❖

❖

❖

Protocols and techniques for characterizing
sites contaminated by subsurface petroleum
hydrocarbons have been completed.
A literature review for a tiered approach to health
investigation levels for petroleum hydrocarbons
and their impact on soils and aquifers has been
completed.
Good progress has been made towards the
development of a sensitive in-situ unicellular
biological test for contamination assessment.
Growing & maintenance of the organism have
been achieved for part of the year.

Risk Assessment
????
❖ The DNA sequence of an arsenic-resistant micro-organism has been completed. This will be used to
develop a highly sensitive biological probe for detecting arsenic contamination.
❖ Preliminary investigation of a new highly-sensitive sensor probe for detection of selected heavy metals has
been completed. Further detailed investigation using chemical modification of the surface of an electrode
is in progress.
The following tables, providing a brief overview, represent the approved CRC CARE Project within the Programme
and relevant Subprogramme:
Subprogramme 1.1: Investigation, Analysis and Monitoring Tools
This programme develops and validates tools and low cost advanced techniques for sampling and analysis
including:
❖ New tools for investigating and monitoring the common and more toxic contaminants in soil, water and
air;
❖ Rapid assessment technology and sensors for monitoring to increase speed and efficiency of site
contaminant investigation;
❖ Remote sensing technologies for assessing contaminants in air and;
❖ Development and validation of air pollution dispersal models.
Project Title

Absorbed organic species on respirable alumina particles

Project Number

1-1-01-05/6

Summary

The project is providing new knowledge on the surface chemistry of alumina
particles with docked organic compounds, and may impact on the way exposure
health standards are currently derived in Australia. The work provides a foundation
for cytoxicity health studies of alumina dust with adsorbed organic species.

Responsible Party

Chemistry Centre, Department of Industry and Resources (WA)

Project Leader

Dr Dave Fleming

Start Date

May 2006

Planned Completion Date

May 2009

Project Title

Complex resistivity measurements of interactions between organic chemicals and
sediments

Project Number

1-1-02-05/6

Summary

The project aims to assess whether complex resistivity tomography could be used
in the field to cost effectively map DNAPL sources at contaminated sites. A number
of DNAPL chemicals pertinent to Australia are mixed with sediment from Australian
industrial sites to assess its potential usefulness. If laboratory measurements show
successful detection of clay/organic interactions, this technique will be field trialled.

Responsible Party

University of Technology, Sydney

Project Leader

Dr Bryce Kelly

Start Date

March 2006

Planned Completion Date

February 2009

Scholarships

1 full PhD scholarship
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Risk Assessment
????
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Project Title

Wellfield optimisation using particles as surrogates for groundwater contamination

Project Number

1-1-03-05/6

Summary

This project aims to develop prototype (non commercial) code for optimising pumpand-treat remediation using capture time as a design criterion, in order to clarify for
regulators the likelihood and affordability of remediation success.

Responsible Party

University of Technology, Sydney

Project Leader

Dr Noel Merrick

Start Date

March 2006

Planned Completion Date

March 2008

Project Title

Novel & cost-effective analytical tools/biosensors for monitoring toxic contaminants
in the environment.

Project Number

1-1-04-05/6

Summary

This project aims to develop chemical and biological tools for real time monitoring of
chemical contamination in the soil and water.

Responsible Party

University of South Australia

Project Leader

Dr Michael Beer

Start Date

April 2006

Planned Completion Date

March 2009

Scholarships

1 full PhD scholarship

Project Title

Vulnerability of indoor air to airborne threats

Project Number

1-1-05-06/7

Summary

This pilot study focuses on icon buildings and infrastructure surrounding the Perth
CBD to assess the dispersion effects associated with the deliberate or accidental
release of toxic chemical agents

Responsible Party

Chemistry Centre WA

Project Leader

Dr Steve Wilkinson

Start Date

May 2007

Planned Completion Date

June 2008
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????
Risk Assessment
????
Project Title

Sampling and analytical methodologies for characterisation of organometallic
compounds in alumina refinery emissions

Project Number

1-1-06-05/6

Summary

This project aims to develop a sensitive analytical tool for measuring organometallic
compounds in stack air emissions so as to enable alumina industry to identify any
environmental and health impacts caused by any organometallics detected, and in
turn, determine whether further emission reductions are required.

Responsible Party

Chemistry Centre WA

Project Leader

Dr Peter Taylor

Start Date

August 2006

Planned Completion Date

July 2008

Project Title

Assessment and management of groundwater fauna at contaminated sites

Project Number

1-1-08-06/7

Summary

The project aims to provide guidance on the sampling and assessment of
groundwater fauna in and around contaminated sites, develop protocols for
the assessment of groundwater toxicity using indigenous groundwater adapted
fauna, derive NEPC acceptable guidelines to maintain the health of groundwater
ecosystems and human groundwater consumers, and provide scientifically
defensible targets for groundwater remediation for priority contaminants.

Responsible Party

University of Technology, Sydney

Project Leader

Dr Grant Hose

Start Date

February 2007

Planned Completion Date

January 2010

Scholarships

2 Honours scholarships

Collecting groundwater samples to check fauna

Various vegetable species play a role in determining the effect of contaminants on plant uptake.
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Risk Assessment
Subprogramme 1.2: Rapid Methods for Speciation, Bioavailability and Toxicity of Contaminants
This research develops rapid techniques for determining changes in the toxicity and bioavailability of contaminant
species caused by ageing, physical and chemical interactions in soil and water. This will yield:

❖
❖

New sensor technologies for contaminant toxicity and bioavailability that will be used for in-situ and ex-situ
monitoring and
Scientifically based guidelines for ecological and human health risk assessment.

Project Title

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

Project Number

1-2-01-05/6

Summary

The project aims to quantify the dose response relationship of single prioritised
metals and metalloids relevant to mining industries and of the dose response
relationship of mixtures of prioritised metals and metalloids; and develop a fast
and inexpensive cell-based tool for the toxicity assessment of contaminants
including mixtures, and to enhance existing ecological and health risk assessment
methodologies for metals.

Responsible Party

University of Queensland

Project Leader

Professor Jack Ng

Start Date

September 2006

Planned Completion Date

September 2009

Scholarships

1 full PhD scholarship

Subprogramme 1.3: Exposure Pathway Assessment
This research seeks to overcome the high uncertainty over toxic exposure pathways which are of particular concern
in Australia. It is developing:

❖
❖
❖
❖
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Models that quantify the flux of volatile contaminants taking into account factors specific to Australia;
Models that quantify the bioavailability and uptake of contaminants in garden produce from gardens in
Australian cities;
Models that describe the fate of contaminant sources and
Techniques and predictive models for rapidly determining contaminant exposure levels in complex urban
environments.
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????
Risk Assessment
????
Project Title

Development of plant uptake and bioavailability models to quantify human health risk
exposure pathways

Project Number

1-3-01-05/6

Summary

The project aims to assess the potential for contaminant uptake by vegetable crops
commonly grown by Australian gardeners, develop a soil-to-plant transfer model for
contaminants to be incorporated into an exposure pathway assessment model, and
develop a bioavailability transfer model from plant-to-human using animal models.

Responsible Party

University of South Australia

Project Leader

Dr Euan Smith

Start Date

March 2006

Planned Completion Date

September 2009

Scholarships

2 full PhD scholarships

Project Title

Protocols and techniques for characterising sites with subsurface petroleum
hydrocarbons - literature review

Project Number

1-3-02-05/6

Summary

This preliminary phase of a larger project aims to review current practices and
protocols in relation to characterisation of petroleum releases into soil and
groundwater environments and to identify research opportunities for further
investigation. The overall project aim is to develop a unified national approach to
petroleum impacted site characterisation requirements.

Responsible Party

CSIRO Land and Water

Project Leader

Dr Greg Davis

Start Date

March 2006

Planned Completion Date

Completed

Project Title

Assessment of biological effects induced by oxidative stress

Project Number

1-3-04-05/6

Summary

This project seeks to determine the association of exposure to environmental
contaminants with elevated urinary and plasma BOMs (bilirubin oxidative
metabolites) in a mouse model, with a view to establishing the assessment of urinary
and plasma BOMs as molecular biomarkers to early response to oxidative stress in
mammals and aquatic organisms.

Responsible Party

University of Queensland

Project Leader

Professor Michael Moore

Start Date

July 2006

Planned Completion Date

June 2009

Scholarships

1 full PhD scholarship; and 1 Honours scholarship Year 3
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Risk Assessment
Subprogramme 1.4: Risk Characterisation
This subprogramme is seeking to develop a standard Australian basis for assessing ‘acceptable risk’. Specifically it
is developing:

❖
❖
❖
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A database of the level of risk estimated, the likelihood of adverse effects on human health and the cost to
the community
Statistically sound and validated methods for estimating the reasonable maximum exposure and risk to
human health and ecosystems and
A set of Health and Ecological Investigation Levels for a wide range of contaminants and conditions relevant
to Australia.

Project Title

Development of Health Investigation Levels (HILs) and clean-up guidelines for
petroleum hydrocarbon impacted soils and aquifers – literature review

Project Number

1-4-01-05/6

Summary

This is the preliminary phase of a larger project which aims to develop Tier 1 HILs for
petroleum hydrocarbons in soils and aquifers. The initial phase comprised review of
literature relevant to the development of HILs and clean-up guidelines, to determine
the information that is available, issues that need to be resolved and key decisions
that need to be made.

Responsible Party

GHD Pty Ltd

Project Leader

Dr Peter Nadebaum

Start Date

March 2006

Planned Completion Date

Completed

Project Title

The risk characterisation of asbestos fibre bundles in asbestos cement

Project Number

1-4-04-06/7

Summary

This project characterises asbestos fibre bundles in asbestos cement products as
the first step of the process to identify the non-occupational asbestos exposure
risks posed by asbestos cement.

Responsible Party

University of South Australia

Project Leader

Professor Andrea Gerson

Start Date

1 May 2006

Planned Completion Date

August 2009
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????
Programme 2:
Remediation
Technologies
????
Remediation Technologies
Programme Progress
Eight Research Projects addressing 80% of Programme
2 milestones have been approved by the CRC CARE
Board. Key areas of research in Programme 2 include:

Associate Professor
Megharaj Mallavarapu:
Leader Programme 2

Programme Overview
The principal objective of this programme is to
develop cost-effective management and remediation
technologies for contaminated soil and groundwater
environments. This includes:
❖

❖

❖

❖

❖

better understanding of the combinations of
separation and treatment technologies which
will optimise overall treatment requirements,
and minimise the volume of soil requiring
landfill disposal;
the application of bioremediation and
other remediation/management to reduce
bioavailability and toxicity of contaminants;
the evaluation and demonstration of lowmaintenance remediation options such as
permeable reactive barriers to meet regulatory
requirements where off-site discharge of
contamination is threatened;
the remediation of source zones which may
provide ongoing sources of contaminant risk
or exposure; and
the development and evaluation of better
containment options and better protocols
for natural attenuation assessment for
contaminants that may need to be left in place
or need disposal.

The Remediation Technologies Programme includes
five subprogrammes:
❖
❖
❖
❖
❖

Remediation technologies for heavy metal(loid)
contaminated soils
Remediation
technologies
for
mixed
contaminants
Remediation of persistent organic pollutants
Remediation technologies for contaminated
groundwater
Reactive filtration media for remediation.

❖ ‘Monitored Natural Attenuation (MNA)’ and
bioremediation as cost effective remediation
technologies for petroleum hydrocarbon
contaminated soils and aquifers;
❖ Natural/synthetic material-based remediation
technologies for heavy metal(loid) contaminated
soil and water.
In 2006/07 this Programme has:
❖ demonstrated MNA as a cost effective
and defensible remediation technology for
petroleum hydrocarbon contaminated aquifers
provided multiple lines of scientific evidence
using state-of-the-art techniques for natural
attenuation of petroleum hydrocarbons in two
contaminated field sites.
❖ isolated several novel bacteria able to detoxify
BTEX, phenols and hexavalent chromium.
These novel bacteria have potential for
remediation of contaminants.
❖ developed novel materials for the remediation
of metalloid contaminated soils.
Key research achievements
The programme has:
❖ developed a field test kit for analysis of
Aqueous Fire Fighting Foam (AFFF) and filing
for provisional patent underway
❖ provided scientific evidence for natural
attenuation of petroleum hydrocarbons in
groundwater at two Department of Defence
experimental sites
❖ isolated novel bacteria that are able to detoxify
BTEX
❖ isolated novel bacteria that can detoxify
phenol
❖ isolated novel bacteria tolerant to toxic
heavy metals and able to degrade PAH
(phenanthrene)
❖ isolated microbes that are able to tolerate high
levels of As and able to oxidize As(III) to As(V)
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Remediation Technologies
The following tables, providing a brief overview, represent the approved CRC CARE Projects within the
Programme and relevant Subprogramme:
Subprogramme 2.3: Remediation of Persistent Organic Pollutants (POPs)
This subprogramme will develop technologies to remediate POPs including PAHs, DDT, pesticides and petroleum
hydrocarbons.
Project Title

Soil washing biosorption technology for the remediation of POPs

Project Number

2-3-01-05/6

Summary

The project aims to determine the feasibility of combining cosolvent soil
washing and fungal biosorption as a potential remediation strategy for the
clean up of POP-contaminated soil. Specifically, the project seeks to address
sites contaminated with DDT and high molecular weight polyaromatic
hydrocarbons (PAHs).

Responsible Party
Project Leader
Start Date
Planned Completion Date
Scholarships

University of South Australia
Dr Albert Juhasz
TBC
TBC
1 full PhD scholarship

Project Title

Manure amendment effects on the biological degradation and bioavailability of
polycyclic aromatic hydrocarbons (PAHs) in contaminated soil: development of
a bioremediation decision support tool

Project Number

2-3-02-06/7

Summary

A pot based trial will be established to investigate and compare the effectiveness
of applying different manures and/or commercial NPK fertiliser for biological
treatment of soils contaminated with polycyclic aromatic hydrocarbons (PAHs).
In particular, effects on the degradation kinetics of aged PAHs in long-term field
contaminated soils will be investigated.

Responsible Party
Project Leader
Start Date
Planned Completion Date

University of South Australia
Assoc. Prof. Megharaj Mallavarapu
Jan 2007
June 2008

Subprogramme 2.4: Remediation Technologies for Contaminated Groundwater
This research draws on work from other CRC CARE Programmes and targets:
❖
❖
❖
❖
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The ability of Monitored Natural Attenuation to meet Australian regulatory requirements
The characterization and subsequent reduction of Non Aqueous Phase Liquids in all situations to levels
that meet regulatory requirements for a practicable level of ‘clean up’
The development and practical application of permeable reactive barriers for Australian conditions and
requirements and
The remediation of acid sulphate soil sites.
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Remediation
Technologies
????
Project Title

Developing a hydrogeochemical model for predicting contaminant production,
consumption and export from acid sulphate soil (ASS)

Project Number

2-4-01-05/6

Summary

The project aims to develop the framework for an ASS hydro-geochemical
model, to develop accurate and rapid assessment methods for acidity pools
and Acid Neutralising Capacity in ASS materials

Responsible Party
Project Leader
Start Date
Planned Completion Date
Scholarships

Southern Cross University
Professor Leigh Sullivan
March 2006
February 2010
1 PhD scholarship

Project Title

Natural attenuation of petroleum hydrocarbons in groundwater environments –
literature review

Project Number

2-4-02-05/6

Summary

This literature review represents the initial phase of work in a larger programme
seeking to provide a scientific basis for stronger acceptance of natural
attenuation as a remediation strategy in Australia. The scope comprises review
of literature relevant to natural attenuation at petroleum sites, to determine the
information that is available and the issues that need to be resolved to achieve
broader regulatory and industry acceptance.

Responsible Party
Project Leader
Start Date
Planned Completion Date

University of Technology, Sydney
Associate Professor Noel Merrick
March 2006
Completed

Remediation can involve using machinery to remove soil for cleaning

Site remediation

annual rep or t 2006 | 07

25

Remediation Technologies
Project Title

Technical impracticability of further remediation for LNAPL impacted soils and
aquifers – literature review

Project Number

2-4-06-05/6

Summary

This literature review represents the initial phase of work in a larger programme
seeking to develop a consistent approach to determining end points for LNAPL
remediation. The scope includes review of literature relevant to the LNAPL
remediation end-points, to determine national and international practices and
available scientific data.

Responsible Party
Project Leader
Start Date
Planned Completion Date

Coffey Environments
Mr David Lam
June 2006
December 2007

Subprogramme 2.5: Reactive Filtration Media for Remediation
Various types of reactive filtration media can be used to cost effectively remove contaminants from air and water.
This subprogramme will focus on understanding the interactions between contaminants and reactive media with
the aim of optimizing the removal of contaminants from water and air. This research will develop:
❖
❖
❖
❖
❖
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Modified clay materials as a cost effective acid sulphate soils remediation technology
Modified clay technology for adsorbing contaminants in air
Cost effective remediation technologies to immobilize contaminants in soils and groundwaters
Carbon based media with the aim of optimizing the removal and retention of water based contaminants
in groundwater and
Enhancing carbon based media to promote microbial mediated remediation.

Project Title

Natural and modified materials for environmental remediation

Project Number

2-5-02-05/6

Summary

An effective strategy for management of metal(loid)s and certain organic
compounds is to immobilise them so that their bioavailability is maintained
below acceptable limits. Natural clays, with high surface area, ion exchange
properties and proven long-term stability in the surficial environment are a
relatively inexpensive and extensive resource in Australia, making them an
attractive candidate for remediation of contaminated land and water. This
project will target obstacles to commercial application through fundamental and
applied research, and where successful will patent and/or commercialise IP as
confidential technology.

Responsible Party
Project Leader
Start Date
Planned Completion Date
Scholarships

University of South Australia
Dr Balbir Singh
March 2006
March 2009
1 full PhD scholarship
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????
Project Title
Project Number

Application of heterogeneous catalysis and adsorption technologies to reduce
indoor air toxins
2-5-04-05/6

Summary

Indoor air quality is receiving more and more public attention due to its vital
impact on human health. Long term exposure to air toxics such as volatile
organic compounds (VOCs) in indoor air, which can originate from various
sources such as paints, coatings, cleaning fluids, and office equipment, can
cause sick building syndrome (SBS). This project aims to develop effective
and economic technologies for elimination of a variety of indoor VOCs using
heterogeneous catalysis. Two innovative techniques will be developed based
on nano-materials.

Responsible Party
Project Leader
Start Date
Planned Completion Date
Scholarships

Curtin University of Technology
Dr Shaobin Wang
October 2006
September 2009
2 full PhD scholarships

Project Title

Gradient permeable reactive barrier for groundwater remediation

Project Number

2-5-05-05/6

Summary

The overall objective of this project is to devise an effective permeable
reactive barrier for complete degradation of toxic organic pollutants and some
heavy metals from the contaminated subsurface water, suited to Australian
contaminated sites. Complete degradation would be achieved by combining
chemical (advanced) oxidation and adsorption/biosorption techniques.

Responsible Party
Project Leaders
Start Date
Planned Completion Date
Scholarships

University of Technology, Sydney and Curtin University of Technology
Professor Saravanamuthu Vigneswaran and Dr Shaobin Wang
October 2006
December 2009
3 PhD students (2 at UTS, 1 at CUT)

Site works to remediate
contaminated soils

annual rep or t 2006 | 07

27

Programme 3:
PreventionPrevention
Technologies
Technologies
These subprogrammes address the broad questions
of reusing solid wastes, particularly the innovative
use of organic wastes in agriculture for their nutrient
content (nitrogen, phosphorus and sulphur), reuse of
mineral solid wastes as soil replacements (either as an
artificial soil in urban settings, or as a soil replacement
in industrial and mining situations) and the use of
metallic manufacturing wastes for their micronutrient
value (e.g. copper, zinc, manganese). Waste waters,
such as sewage effluent are already widely used to
provide water and nutrients for plant growth, both in
agriculture and urban settings (parks and golf courses).
However, liquid waste streams that contain potential
contaminants pose many challenges to reuse. In
particular, Programme 3 is investigating the reuse of
waste waters that are saline and/or sodic. These are
common, but pose particular problems for use in land
applications. Finally the Programme is also investigating
the restoration of degraded land through the application
of organic wastes.

Professor Neal Menzies:
Leader Programme 3

Programme Overview
The objective of this programme is to enhance productive
use of industrial and municipal waste. The programme
targets safe re-use of wastes and treated soils involving
those contaminants and groups of wastes and potential
contaminants that pose major problems in Australia. It
draws on fundamental understandings developed in
programmes 1 and 2. It includes:
❖ laboratory and pilot scale testing of manufactured
soil as an alternate source of nutrients;
❖ coupled immobilisation and bioremediation of
contaminants present in wastes; and
❖ development and uptake of cleaner technologies
to limit contaminant release.
The Prevention Technologies Programme has four
subprogrammes:
❖ Technologies that enhance the nutrient
supply capacity of wastes but immobilize
contaminants
❖ Use of waste
fertilizers

material

as

micronutrient

❖ Land application of contaminated effluents
❖ Application of organic wastes for re-vegetation
of mined land and other contaminated sites.
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Grasses being grown under greenhouse conditions to determine the effects
of contaminants on their development

Program Progress
One of the key areas of waste reuse targeted by
Programme 3 is the treatment and reuse of wastewaters.
Clean water and water containing plant nutrients is
readily reused in agriculture or on urban parkland, but
reuse becomes more difficult as the concentration of
salt in the waste stream increases. The use of aquatic
vegetation and wetland systems is one strategy for
reducing the nutrient loading of saline wastes prior to
disposal into nutrient sensitive water bodies. A critical
review of literature in this area completed by the Victorian
Department of Primary Industries will provide direction

Prevention????
Technologies
????
to CRC CARE’s future investments in this area.
The appointment of Professor Richard Haynes as a CRC
CARE researcher at the University of Queensland in
2006-07 has provided strong leadership in the research
into reuse of solid wastes. Professor Haynes’ research
direction will include the direct reuse of waste streams
to improve soil quality in agriculture and land restoration
programmes, and also the use of combinations of waste
streams to produce “artificial soil” materials which can
then be used in urban developments or the restoration of
degraded areas. Research into the tolerance of pasture
grass species (and selected dicots) to heavy metals
is providing useful guidance to land managers in their
selection of species for use in the revegetation of metal
contaminated areas. This research is also revealing some
of the physiological strategies plants use which enable
them to grow in metal-contaminated environments.
This information will guide species selection at a much
broader scale (genus rather than species), and may lead
to plant breeding strategies for metal tolerance.
Key Research Achievements
The Programmes key achievements include:
❖

❖

❖

❖

❖

❖

A review of existing knowledge and experience
of the use of Arundo donax for the biological
capture of nutrients from industrial wastewaters
and sewage effluent streams, and of any legal
and environmental constraints to the adoption
of this technology.
Identification of grass species showing
pronounced differentiation in tolerance of
Pb toxicity, and the delineation of a putative
physiological mechanism conferring Pb
tolerance.
Development of a plant culture system for
the efficient screening of species for metal
tolerance, and the application of this system
to the assessment of Cu tolerance by pasture
grass species.
Demonstrated that soil-applied organic wastes
(e.g. animal manures, sewage sludge) are not
only a good source of nutrients but also have
significant liming effects.
Showed that application of poultry litter to acid
soils has the capacity to ameliorate both topsoil
and subsoil acidity
Reviewed world literature on reclamation and
revegetation of fly ash disposal sites; identified
gaps in knowledge and prioritized future
research needs.

Professor Dick Haynes working on turning waste material into useable soils.

Microscope image of a cowpea root showing the effects of contamination
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Prevention Technologies
The following tables, providing a brief overview, represent the approved CRC CARE Projects within the
Programme and relevant Subprogramme:
Subprogramme 3.1: Manufactured Soils
This Subprogramme is devising ways to turn former wastes into safe, manufactured soils.
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Project Title

Development of modular, constructed wetland system for salt, organic and
nutrients removal from dairy wastewaters

Project Number

3-1-01-05/6

Summary

This project is designed to provide ‘proof-of-concept’ for the use of sodium
(Na) accumulating floating plants in constructed wetland systems designed to
remove salts and other contaminants from wastewater streams, with a particular
focus on dairy factory and on-farm waste-water streams.

Responsible Party
Project Leader
Start Date
Planned Completion Date

Department of Primary Industries, VIC
Dr Graeme Allinson
August 2006
Complete

Project Title

Economic use of solid industrial wastes and domestic sewage sludges as
nutrient sources and soil amendments

Project Number

3-1-03-05/6

Summary

The aim of this project is to transform the current problem of disposal of solid
industrial wastes and municipal sewage sludges into an opportunity to reuse these resources as viable, valuable, environmentally-friendly and safe
marketable products.

Responsible Party
Project Leader
Start Date
Planned Completion Date
Scholarships

University of Queensland
Professor Richard Haynes
January 2007
December 2009
2 PhD students

Project Title

Evaluation of heavy metal tolerance in grass species

Project Number

3-3-01-05/6

Summary

This project aims to assess, under conditions relevant in land disposal systems,
the tolerance of a range suitable pasture species to heavy metals (in particular,
Pb, Zn, and Cu). It also aims to identify the physiological mechanisms
conferring heavy metal tolerance in various species.

Responsible Party
Project Leader
Start Date
Planned Completion Date

University of Queensland
Professor Neal Menzies
March 2006
February 2009
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Social, Legal,
Policy,
Economics
????
Programme
4:
????
Social, Legal, Policy & Economic Issues

Subprogramme 4.1 (Community Perceptions and
Acceptance) was delayed at commencement due to
difficulty in securing relevant expertise in areas such
as risk communication, environmental psychology and
valuation of contaminated sites. It has been necessary
to extend the search for such expertise beyond the
CRC. A number of proposals were submitted for
consideration in mid-2007.
Key Research Achievements

Professor Rob Fowler,
Leader Programme 4

Program Overview
The goal of CRC CARE Program 4 is to secure
the adoption of evidence-based solutions to site
contamination problems by regulatory agencies, with a
high level of public acceptance and confidence in these
solutions.
The Social, Legal, Policy and Economic Issues Program
includes three subprograms
❖
❖

community perceptions and acceptance
legal and policy frameworks for addressing
site contamination in Australia and the AsiaPacific region

The third Subprogramme identified prior to the
commencement of CRC CARE concerning legal
measures for handling major chemical or biological
incidents in Australia has not been pursued as identical
work has been undertaken by Commonwealth, State
and Territory governments since CRC CARE was
established.

The surveys of site contamination law and policy in
Australia and overseas have involved the analysis
of approximately 50,000 pages of legislation,
regulations, policies, guidelines, technical documents
and commentaries. They have also involved visits to all
jurisdictions within Australia and some 15 jurisdictions
overseas. Once completed, they will provide a unique
source of information that is expected to be of use
to regulators, consultants, industry, researchers and
the general community.
The following tables, providing a brief overview,
represent the approved CRC CARE Projects within
the Programme and relevant Subprogramme:
Subprogramme 4.1: Community Perceptions and
Acceptance

Projects for this Subprogramme are currently under
consideration.
Subprogramme 4.2: Legal and Policy Frameworks
for Addressing Site Contamination In Australia and
the Asia-Pacific Region
This Subprogramme will review the adequacy of current
legal and policy arrangements for contaminated sites
both in Australia and the Asia-Pacific region. In later
stages the research will build on the research from
Programmes 1 – 3 by identifying initiatives that will lead
to the rapid adoption of the new technologies emerging
from these programmes and by facilitating training in
connection with their implementation.

Program Progress
Substantial progress was made during 2006-07 in
the conduct of detailed surveys of the legal and policy
frameworks relating to site contamination in Australia and
in selected jurisdictions in North America and Europe.
This work is expected to be completed by the end of
2007. The surveys will be presented on a designated
section of the CRC CARE web-site to partners, and by
subscription to external organisations.
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Social, Legal, Policy, Economics

32

Project Title

Review of current law and policy re contaminated sites and efficacy of current
Federal-State cooperative measures

Project Number

4-2-01-05/6

Summary

The aim of this project is to produce a comprehensive description of current site
contamination law and policy in each jurisdiction within Australia, and also at
the national level (including the NEPM on site assessment). New Zealand will be
included in this survey if possible.
A second aim will be to examine the extent to which cooperative arrangements
between the Commonwealth and the States have produced uniform or
consistent approaches to the identification, assessment and remediation of
contaminated sites in Australia.

Responsible Party
Project Leader
Start Date
Planned Completion Date

University of South Australia
Mr David Cole
March 2006
December 2007

Project Title

Review of law and policy re contaminated sites in Europe and North America
and efficacy of cooperative measures in selected jurisdictions

Project Number

4-2-02-05/6

Summary

The aim of this project is to collect and present descriptions of key elements of
site contamination law and policy in Europe (the EU and also specific countries)
and North America, with a focus on jurisdictions that have developed innovative
or advanced approaches to contaminated site regulation. The project will
also assess the extent to which, and means by which, uniform or consistent
approaches have been developed in other Federal constitutional systems.

Responsible Party
Project Leader
Start Date
Planned Completion Date

University of South Australia
Professor Rob Fowler
March 2006
December 2007

Project Title

Safe onsite remediation of contaminants – Regulatory approaches and issues

Project Number

4-2-04-05/6

Summary

This project will investigate regulatory and post remediation approaches to insitu contamination in Australia and selected overseas jurisdictions. The final
stage of the project will address the extent to which developers who have
undertaken site remediation can be confident that the regulatory endorsement
of the outcomes of remediation of particular sites (in-situ retention) and agreed
on-going management measures will contain longer-term assurances that
further remediation work will not be required.

Responsible Party
Project Leader
Start Date
Planned Completion Date

University of South Australia
Mr David Cole
February 2007
December 2007
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Demonstration
Program
????
National
Contaminated
Sites
????
Demonstration Programme (NCSDP)

Programme Coordinators:

Programme Overview

Dr Holly Aiqun (Department of Defence Demonstration
Programme);
Mr David Steele (Australian Institute of Petroleum
Demonstration Programme)

The National Contaminated Sites Demonstration
Programme (NCSDP) provides an opportunity to
demonstrate integrated multidisciplinary solutions to
complex land, groundwater and air contamination
problems and issues across Australia. It also provides
an opportunity for scientists and consultants to test
and validate novel site assessment and remediation
technologies.
Demonstration projects within the programme are
co-sponsored by the Department and Defence (DoD)
and the Australian Institute of Petroleum (AIP). The
Demonstration Programmes address the following
issues that currently constrain assessment and
remediation of potentially contaminated sites:
❖

❖

❖
❖
Drilling to establish wells for measuring contaminant levels in groundwater.

❖

Monitored natural attenuation as a risk
based strategy for managing contaminated
sites;
Source Characterization and remediation
of chlorinated hydrocarbon contaminated
sites;
Health investigation levels for petroleum
hydrocarbon contaminated sites;
Impracticability End Points for LNAPL
Remediation; and
Aqueous fire fighting foam - long-term
impacts at fire drill training areas.

Decommissioned petrol stations are potential sources of contaminants in
groundwater and soil which will be addressed by technologies produced
by the AIP Demonstration Programme.
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Demonstration Program
Department of Defence

The Department of Defence Demonstration Programme
focuses on both large scale field based investigation
of potentially contaminated sites which could be used
to test and validate innovative techniques for the
assessment and remediation of such sites. To this end
DoD has co-sponsored three sites that differ in geology,
rainfall pattern and also the nature of contamination.
The primary focus of these studies were to conduct
mass balance investigations including the ecological
impact of contaminants and to develop monitoring tools
for certain contaminants and cost effective remediation
technologies for cleaning up such contaminated sites.
Programme progress
Substantial progress has been made in this
Demonstration Programme which also addresses
significant milestones in Programmes 1 and 2. Using
a combination of laboratory and field study, the
programme has demonstrated the presence of multiple
contaminants at the investigation sites and using
analytical techniques developed in the lab the toxicity
and risks posed by the presence of contaminants have
been estimated. Methods have been developed to
remediate the contaminated sites.

Key Research Achievements
❖

❖

❖

❖

❖

❖

New analytical methods for the determination
of surfactants present in aqueous fire fighting
foam developed;
Testing and validation of the application of flux
meters to estimate contaminant flux in ground
water;
Field kit for the monitoring of surfactants
present in fire drill waste water developed and
submitted for provisional patent;
Multiple lines of evidence demonstrating
natural attenuation of petroleum hydrocarbons
in ground water has been demonstrated for
the first time in Australia;
Australia-specific new knowledge on longterm ecological impacts (field-scale) of AFFF
products including their potential to form
perfluorinated metabolites other than PFOS/
PFOA has been demonstrated;
Identification of microorganisms able to
degrade TCE using state-of-art molecular
microbiological methods is currently in
progress.

Participants in the Contamination Cleanup 07 Conference field trip viewed a demonstration of
the field test technique used for modeling contaminant flow in groundwater at the Department of
Defence site.
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Demonstration
????Program
????
Australian Institute of Petroleum

This section of the National Contaminated Sites
Demonstration Programme has been developed in
response to recognition by industries and regulators
of the need for a unified approach to assessment
and management of sites affected by petroleum
hydrocarbons, and the development of policies and
guidelines based on Australian data and experience.
The goal of the partnership is to develop policies
and national guidance documents that enable
improved characterisation, assessment, remediation,
and management of sites affected by petroleum
hydrocarbons. It is envisaged that the partnership
will lead to better informed practitioners, greater
consistency between jurisdictions, more efficient
investigation and remediation of petroleum affected
sites, more appropriate application of technologies and
enhanced clarity of requirements within the sector.
Following extensive preliminary consultations both
within and outside the petroleum industry, four key
issues were scoped for research activity to meet
industry needs during 2006.

❖

Scope 1 – Site Characterisation 			
CRC CARE Project 1-3-02-05/6

❖

Scope 2 – Monitored Natural Attenuation
CRC CARE Project 2-4-02-05/6

❖

Scope 3 – Health Screening Levels and
Clean-Up Criteria
CRC CARE Project 1-4-01-05/6

❖

Scope 4 – Impracticability End Points for
LNAPL Remediation
CRC CARE Project 2-4-06-05/6

The background research into each of the four key
issues was initiated during 2006. All four scopes have
now had initial projects and literature reviews completed,
covering current Australian and International literature
and guidelines, as well as trends and emerging
technologies.
To obtain guidance and feedback on the scoping
reports, CRC CARE established a Petroleum Projects
Advisory Group (PAG), comprising representatives of
CRC CARE, industry, researchers, and representatives
from a cross section of regulatory bodies from around
Australia.
CRC CARE has engaged Mr Dennis
Monahan, formerly of the Victorian Environmental
Protection Authority and an experienced legislator with
significant knowledge of environmental regulations in
Australia, to Chair the PAG.
During the reporting period the detailed literature review
addressing the four scopes was completed and based
on these reports, the PAG held several meetings to
review and further advance each of them. Current
projects within this demonstration Programme focus
on:
1. Development of a nationally consistent
approach to the characterisation of sites
impacted by petroleum hydrocarbons;
2. Development of a nationally consistent
approach to implementation of monitored
natural attenuation as a remediation strategy;
3. Formulation of Tier 1 Health Screening
Levels (HSLs) for petroleum hydrocarbon
contaminants for soil and groundwater;
4. Development of a consistent approach to
determination of an end point to Light NonAqueous Phase Liquid (LNAPL) remediation
on the basis of impracticability.

annual rep or t 2006 | 07

35

Demonstration
Program
????
East Trinity National
Demonstration
Site for
Innovative Acid Sulphate Soil Management
????
Researchers from CRC CARE and the Queensland
Department of Natural Resources and Water have
teamed up to take on the $10 billion acid sulphate soils
(ASS) menace that is threatening estuaries, coastal
development, water supplies and urban infrastructure
all round the nation. The partnership has established
a $2.75 million National Demonstration Site to test new
acid sulphate soil management techniques that can be
used wherever the problem occurs in Australia.
The East Trinity National Demonstration Site arose
directly from the recommendations of industry
participants and leading industry representatives. This
project addresses the highest industry-nominated
priorities for acid sulphate soils on a field scale, on
a high value contaminated ASS site in a nationallysignificant location near Cairns which is earmarked for
future eco-tourism activities. In particular, the NDSIAM
is targeted at the remediation and assessment of key
ASS-contaminant issues and will complement other
CRC CARE related ASS projects.
As well as providing a demonstration site for the
development of innovative ASS management
techniques and risk assessment methods on a field
scale in a nationally significant location, NDSIAM also
provides a site for the achievement of other CRC CARE
milestones related to acid sulphate soil assessment
and remediation.

East Trinity also serves as a national and international
focal point for education in acid sulphate soil assessment
and remediation.
The project has achieved all milestones to date and is
making excellent progress. The team has completed
three major tasks that include:
❖

❖

❖

Broad-scale soil and drainage works to
complete the fully operational Lime Assisted
Tidal Exchange management system. This
has involved the design and fitting of new
technology floodgates, constructed to allow
for controlled exchange of tidal waters into the
wetland drainage system.
Undertaking a major field study of site
characteristics including geomorphology,
soils, micro-topography, drainage patterns,
tidal exchange / liming regime and existing
monitoring
equipment
installations
to
identify suitable locations for more detailed
investigations.
The collection of field data and a substantive
review and analysis of archived baseline soil
and water quality data, collected over the
past 6 years by QDNRW. The archived data
encompass preliminary short-term trials of
Lime Assisted Tidal Exchange technology.

East Trinity in Queensland is an important
field test site for the
remediation of acid
sulphate soils.
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????
Collaborations
????
CRC CARE Collaborations
In its second year CRC CARE has continued extensive
collaboration among its participants at all project levels
from proposal development through to advisory panel
assessment, research, demonstration sites and shortterm industry training programs.
Each research program has activities spread across the
nation and CRC CARE activities are taking place in WA,
SA, Victoria, Queensland and NSW, as well as overseas
in the US and China.
The CRC’s National Contaminated Sites Demonstration
Program, where CRC scientists work directly with
industry, site owners and regulators to achieve solutions
for contamination problems, has continued to expand
with several sites now in SA, NSW, and QLD.
National Collaborations
CRC CARE has continued its networking activities with
government agencies, industry bodies and small and
medium enterprises (SMEs) to accelerate the path to
adoption of its technologies, information, processes
and procedures found as a result of initiated research
projects and collective expertise. During the reporting
period a significant networking focus was that of the first
CRC CARE Contamination Clean-up 07 Conference
and Industry Summit, where some 400 plus people
attended a four day conference that included three
workshops on the Sunday, prior to the start of the
technical conference program.
Other networking and workshops included:
❖ a one day Defence Symposium with the
Department of Defence and invited Defence
environmental contractors
❖ a one day workshop involving ACLCA
members and environmental consultants in
Sydney on Phototoxcicity;
❖ a one day workshop involving CRC CARE
industry and regulator Participants investigating
Petroleum Hydrocarbons and Human Health
Issues;
❖ two workshops involving AIP that included
further investigation of their research program;
❖ and a major policy paradigm workshop
focusing on policy gaps relating to
environmental contaminants.

Networking has led to several new collaborations at a
national level, and continued to strengthen historical
linkages through the signing of new Memorandums of
Understanding (MoU) and research agreements:
EcoForum
CRC CARE partnered with EcoForum to present the
first Australian Industry Contamination Summit. This two
day summit formed part of the CRC CARE Conference
in June 2007.
Australian Contaminated Land Consultants
Association (ACLCA)
CRC CARE has recently signed a MoU with the ACLCA to
develop training and workshops for consultants related
to the assessment and remediation of contamination in
the environment.
Environmental Resources Management (ERM)
Australia Pty Ltd
Dr Belinda Thompson of ERM helped to coordinate a
joint workshop at the CRC CARE Conference in June
on Ecological Risk Assessment of organic and inorganic
contaminants and contaminated sites.
Defence Environment Panel
CRC CARE has continued it partnership with the
Department of Defence Environmental Panel to provide
short training workshops to DoD Environmental
Managers. The program aims to provide DoD staff with
an accredited Graduate Certificate at the completion of
the Program.
Queensland Department of Natural Resources and
Water
Researchers from CRC CARE and the Queensland
Department of Natural Resources has established a
$2.75 million National Demonstration Site to test new
acid sulphate soil management techniques.
CSIRO Land and Water
CRC CARE has continued collaborative work with the
groundwater research team from CSIRO Land and
Water. Their ongoing work will be in partnership with
the AIP National Contaminated Sites Demonstration
Program.
Collaboration with other CRCs
During the reporting period, a project reported in the last
Annual Report with the Poultry CRC was suspended.
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Collaborations
International Collaboration
During 2006/07 CRC CARE continued to build and
establish strong international linkages and collaborations
with research centers and individuals from around the
globe.
Purdue University – USA
Professor Suresh Rao, a world leader on groundwater
remediation, provided access to an innovative fluxbased approach to characterising contaminant sources
in groundwater. Professor Rao was also involved
in providing a workshop on Site Characterisation
and Remediation of Groundwater at the CRC CARE
Conference in June.
University of Florida – USA
Professor Mike Annabel was involved in providing a
workshop on Site Characterisation and Remediation of
Groundwater at the CRC CARE Conference in June.
Professor Annabel has also been involved in the CRC
CARE Flux meter project that has been deployed at one
of the National Demonstration sites.
Cranfield University - UK
World risk management expert Professor Simon
Pollard ran a joint CRC CARE workshop on Human
Health risk assessment for environmental consultants
and regulators at the CRC CARE conference in June.
CRC CARE and Cranfield University, through Professor
Pollard, are preparing to investigate a new joint initiative
on risk communication, an area of expertise that is
lacking in Australia.

HortResearch – New Zealand
Professor Brent Clothier, a world leader in quantitative
predictive modelling of chemical dynamics at field
scale, and his team are continuing to collaborate with
CRC CARE on a project that utilises a software tool
developed in New Zealand for predicting chemical
uptake by vegetable crops from waste-amended soils.
Bharathiar University - Defence Research and
Development Organisations - India
CRC CARE has signed a Memorandum of Understanding
with the Bharathiar University - Defence Research and
Development Organisations Centre for Life Sciences
in Tamil Nadu, India. The MoU links CRC CARE’s five
partner Universities with the Indian research Centre, a
collaboration that will take the Universities into areas of
science, technology, research and education. The MoU
will involve joint defence research and environmental
engineering and expand the ability of researchers to
provide solutions to issues common to Australia and
India particularly in areas of environmental remediation
to boost agriculture.
HUST, Wuhan University - China
Following discussions with Professor Xiao Bao who
coordinates CRC CARE research at HUST, Wuhan
University in China, it is expected that up to 10 PhD
students will be trained in China with joint AustralianChinese supervision under a new collaborative
arrangement to be finalized shortly.

University of Nottingham – UK
Professor Paul Nathanail ran a joint CRC CARE
workshop on Human Health risk assessment for
environmental consultants and regulators at the CRC
CARE conference in June.
Indian Institute of Technology (IIT) - India
Indian software engineering expert Professor Bithin
Datta specialises in the development of models to
optimally delineate contaminant plumes in groundwater.
Through joint supervision of a PhD candidate based at
the University of South Australia, CRC CARE will build
on this expertise in Australia. CRC CARE is finalizing a
MOU between CRC CARE and IIT to further develop
new software tools on environment technologies, and
enable the student to spend time at IIT.
Prof. Suresh Rao from Purdue University, USA.
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Strategies
&
Activities
????
????
Commercialisation & Utilisation
CRC CARE has developed a commercialisation and
utilization strategy that uses established partnerships
with key industries for effective commercialisation of
its products. CRC CARE portfolio of commercialisation
and utilisation methods includes:
❖
❖
❖
❖
❖

IP licensing;
Specific purpose joint ventures;
Specialist technology training programs;
Participation in various committees and
innovation workshops; and
Sponsorship of industry specific contract R&D.

The CRC sits at the heart of a fast growing and
active industry cluster. During 2006/07 the Australian
Remediation Industry Cluster (ARIC) was formed
following feedback from an industry survey to assist
Australian SME’s, in particular, to utilise world best
research, development and commercialisation, form
partnerships with leading companies and access global
markets more effectively. ARIC membership includes
environmental and engineering companies, mining,
energy and manufacturing businesses and regulators.
CRC CARE involves its industry and regulatory partners
in all aspects of the Research Program. This strategy
ensures that, as research results emerge, industry will
be able to make continual assessments of the usability
of the technologies and knowledge being developed.
It also allows industry experts to influence the direction
of the research to ensure industry needs will be met.
Specific actions include:
❖
❖
❖
❖
❖

establishment of a Commercialisation Committee
with business expertise;
inclusion of industry on Project Reference
Groups;
review of key deliverables by industry experts;
presentation of progress and results annually to
all Participants; and
Summary Progress Reports published on the
soon-to-be-established CRC CARE Intranet for
all participants.

IP Management
The loss of two key senior staff responsible for intellectual
property and commercialisation during the CRC’s
second year limited the progress of intellectual property
assessment and the development of commercialisation
plans.
However, CRC CARE used the opportunity to re-assess
its structure and determined to appoint a General
Manager. The selection process took part in May 2007
and the successful candidate, Maggie Dowling, started
in September 2007.
Apart from the administration of the CRC, the General
Manager’s primary responsibility is intellectual property
management and commercialisation. With this
appointment we expect to have commercial milestones
related to intellectual property and commercialisation
activities on track shortly.
As an indication of the progress since addressing the
critical vacancies, the first CRC CARE provisional patent
will be filed in September 2007, covering a field test kit
for detection of surfactants including that contained in
Aqueous Fire Fighting Foam.
Prior to the appointment of the General Manager other
CRC CARE staff took on additional roles including the
responsibility for negotiating access to key background
IP and commercialisation rights for a number of
projects including “Development of Plant Uptake and
Bioavailability Models to Quantify Human Health Risk
Exposure Pathway”. As a result of the staff’s great efforts
the negotiations for this project were highly successful
with full access granted to background IP and a mutually
beneficial arrangement for the commercialisation of
project outcomes in line with the requirements of the
Commonwealth.
Negotiations for a number of other high value projects
are progressing well and were close to finalisation at the
end of the 2006/07 reporting period.
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End User End
Involvement
User Involvement
Relationship with CRC
(e.g. Industry, Participant,
International)

Type of activity and end-user location

GHD Pty Ltd

Core Participant

Analytical Testing of AFFF samples (Adelaide and
Sydney)

ALS Laboratory Group

Industry

Analytical Testing of AFFF samples (Queensland)

Australian Institute of Petroleum
Mobil Refining Australia
Shell Oil Company
BP Australia
Caltex
Rio Tinto
Environmental Protection Agency South Australia
Environmental Protection Agency Victoria
Department of Environment and Climate Change (NSW)
Department of Environment and Conservation (WA)
Queensland Environmental Protection Agency
CSIRO
GDH Pty Ltd
Coffey Environments
CH2MHILL

Core & Supporting Participants,
Industry and Regulators

Alcoa World Alumina Australia

Supporting Participant

Department of Defence

Core Participant

End-user name

Involvement in Petroleum Project Advisory Group;
and
National Contaminated Sites Demonstration
Program.

Sampling at the Kwinana Refinery.
Reliable data for assessing risk to human health
and environment from refinery stack emissions.

Demonstration Projects at bases.

Environmental Protection Agency South Australia
Environmental Protection Agency Victoria
Department of Environment and Conservation (WA)
Queensland Environmental Protection Agency
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Core & Supporting Participants,
Industry and Regulators

Demonstration of technologies to assess and
remediate contaminated sites.

Policy Advisory Committee and various projects
and strategic workshops to address priority
issues.

End User????
Involvement
????
Nature / scale of benefits to end-user
(e.g. exports increase, productivity, employment)

Actual or expected benefit to end-user
($ terms)

Analytical Testing or Soil and Water Samples allowing for increased
site characterisation

Provides additional testing capability

Analytical Testing or Soil and Water Samples allowing for increased
site characterisation

Provides additional testing capability

New evidence-based guidelines in risk assessment, remediation and
prevention; more relevant (Australian based) Health Screening Levels
and Ecological Investigation Levels.
Preliminary scoping research has been undertaken and complete.
Further research now continuing in the development of guideline
documents.
Confirmation of the extent of data requirements for ‘adequate’
characterisation of contaminated sites; a sound scientific basis
for an understanding of natural attenuation; HSLs for petroleum
hydrocarbons in soil and groundwater environments typical of
Australia; unified guideline for the extent of nonaqueous phase liquid
clean-up from a range of NAPL-impacted soils and aquifers.

Development of a unified approach for cost-effective
site assessment and management, and development
of policies and guidelines based on Australian data
and experience for sites affected by Petroleum
Hydrocarbons.

Basis for determining whether action is required to reduce
organometallic compound emissions, potentially saving engineering
costs.

Enable Alcoa World Alumina to better comply with
regulations and to provide detailed information to the
local community.
Reduce costs of engineering by establishing the
significance of organometallic compound emissions.

Will provide scientific basis for policies on natural attenuation. Will
enable sale of land for other uses.

Risk to environment and human health will be defined
and remediation strategies designed for cost-effective
remediation to be implemented.

Improved public safety; more efficient use of resources
by regulatory body.
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EducationEducation
& Training
& Training
❖

❖

❖
❖

Professor Leigh Sullivan
Programme Leader:
Education and Training

Program Overview

to add 75 new PhD graduates employed
in research and industry, in the area of
environmental contamination assessment and
remediation;
to significantly increase the export value of
Australian environmental assessment and
remediation education services by 2015;
to enhance the awareness and scientific skills
of staff in industry; and
to increase the awareness of opportunities
and procedures for commercial adoption and
utilisation in industry.

CRC CARE currently offers a range of PhD scholarships
from Supplementary (‘Top up’) Scholarships, through
Partial Scholarships, up to Full Scholarships with a
stipend of $28,500 per annum.

❖

to provide a best-practice educational program
enabling industry to use the most advanced
techniques for assessment, remediation and
prevention of future contamination;

In 2006/07 CRC CARE’s Education program
conducted seven industry workshops, coordinated the
Contamination CleanUp 07 Conference with Australia’s
First Industry Contamination Summit and provided
training for 26 PhD students and students in its various
research programs that included IP, Commercialisation,
and media training workshops.

❖

to add 1,000 industry professionals trained
in advanced assessment and remediation
technologies to Australia’s skills base;

The number of PhD students appointed to CRC CARE
research programs rose from 12 in 2005-06 to a total
of 26 in 2006-07. Unfortunately, this is well short of

The aims of the Education Program are:

Participants in a short course view and discuss laboratory techniques.
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Education
????
& Training
????

Participants at a AIP workshop to discuss developments in remediation techniques.

our target of 40 and reflects, in part, the difficulty in
finding suitably-qualified young researchers in Australia
reported by other CRCs. However it is likely the CRC
will still exceed its target of 10 PhD completions by the
end of 2009.

Seminars/workshops/courses run for industry

Like most CRCs and other research providers in
Australia CRC CARE has found it difficult to recruit PhD
students of sufficient quality in recent years. As a result
our target of 40 PhD researchers enrolled by 12/06 was
not met. In other cases recruitment was delayed by a
postponed start to individual research programs. So far
26 PhDs have been enrolled and our plan is to engage
further PhD students by the end of calendar 2007.
CRC CARE is reviewing its strategies for recruitment
and funding of PhD students in order to better meet our
targets and research milestones in this area.

Risk Characterisation Workshop, September
2006.
❖ Department of Defence Workshops: July,
November 2006 and Feb 2007
❖ Heavy Metal Phytotoxicity Workshop, Sydney,
May 2007.
❖ Contamination CleanUp 07 and the First
Australian Industry Contamination Summit 07
in Adelaide, June 2007
❖ 3 specialist workshops were held at
Contamination
CleanUp
07
covering
Ecological Risk Assessment, Human Health
Risk Assessment, and Groundwater, June
2007
The workshops, seminars and major conferences
provided by CRC CARE are a major contribution to
the development of the contamination assessment
and remediation assessment industry and the level of
interest shown, with high participation rates, in these
events demonstrates the utility of these events.
In 2006/07 CRC CARE signed a memorandum of
understanding with the Australian Contaminated
Land Consultants Association (ACCA) to train
young consultants in site assessment, planning and
remediation, commencing in 2007.
The First Annual CRC CARE Postgraduate Student's
Conference was held in Adelaide in June, 2007. It was
very successful with 20 of the CRC CARE Postgraduate
Students attending the morning's sessions on
Intellectual Property management and “How to get the
best out of your PhD”. Nearly 50 people, consisting of
postgraduate students, CRC CARE Industry partners
and researchers, attended the afternoon session. The

CRC CARE has a strong commitment to ensure the
involvement of industry in research supervision. A
review of the level of industry involvement and of the
effectiveness of this involvement is under way.
A new category of CRC CARE PhD scholarship was
instigated in 2006-07. These are called ‘Industry
Scholarships’. For these scholarships Industry
contributes 50% of the cost of the PhD Scholarship
for the purpose of conducting research into a project
of interest to that industry partner. As these projects
are, by their nature, very closely aligned to industry
needs these represent a very good way for Industry
to tap into CRC CARE and to satisfy specific research
needs. In addition the postgraduate research student
on such projects can be confident that their research is
of immediate value and application to that industry.

The following seminars and Workshops for industry
were run by CRC CARE in 2006-07:
❖
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afternoon session consisted of presentations by the 10
CRC CARE Postgraduate Students who are just over
12 months into their research projects.
Gareth Lewis (UniSA) was awarded first prize for his
presentation on Fate and dynamics of Endocrine
Disrupting Chemicals (EDCRs) and Pharmaceutically
Active Compounds (PHACRs) in the Soil
Environment
In partnership with the University of South Australia,
CRC CARE has developed a Masters course in
environmental risk assessment and remediation for
both Australian and overseas students.

CRC CARE Students
CRC CARE’s Education and Training programme
aims to provide PhD graduates specifically in the area
of environmental contamination; assessment and
remediation, who are industry-ready and commerciallyfocused.
Despite a national shortage of PhD candidates CRC
CARE’s excellent recruitment drive during 2006/07 has
resulted in the Centre doubling the number of students
enrolled in our PhD programme.
CRC CARE’s PhD students make a valuable contribution
to our major scientific research goals with PhD projects
being conducted in all of our research programme
areas.

Participants in a workshop on site.
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2006/07 Honours students and their projects
Student Name

University

Project Title

Wendy Harrington

UniSA

Technologies for contaminant toxicity and bioavailability
assessments

Kate Hyland

UniSA

Simulation of drawdown effect and impact on
contaminant transport process at RAAF Base Williamtown

UQ

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

Katherine Hughes

Clement Thye

Curtin

Application of heterogenous catalysis and adsorption
technologies to reduce indoor air toxins

Regina Wu

Curtin

Gradient Permeable Reactive Barrier for Groundwater
Remediation

CRC CARE’s PhD students at the Student Review June 2007’
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Student Name

University

Project Title

Balaji Seshadri

UniSA

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

Dane Lamb

UniSA

Heavy Metal phytotoxicity in long-term contaminated soils: implications for the
development of Australian regulatory guidelines

Devarajan Shanmuganathan

UniSA

Fate and behaviour of brominated flame retardants in soil

Elizabeth Brandon

UniSA

The Development and Harmonisation of Domestic Site Contamination Law: The
Role of International Law and Other Mechanisms.

Fang Han

UniSA

Development of novel nano-materials for organic dyes degradation in wastewater
treatment.

Gareth Lewis

UniSA

Fate and dynamics of Endocrine Disrupting Chemicals (EDCRs) and
Pharmaceutically Active Compounds (PhACs) in the Soil Environment

Jianhua (Jason) Du

UniSA

Development of high power ultrasonics for improved settling and dewatering of
clay wastes

Jin-Hee Park

UniSA

The role of bacteria and soil amendments on the phytostabilization of metal
contaminated soils

Kandasamy Thangavadivel

UniSA

Development and application of high frequency ultrasound for persistent organic
remediation

Mike van Alphen

UniSA

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

Sally Legg

UniSA

Legal and Policy Implications of Risk Assessment in relation to the Assessment
and Remediation of Contaminated Sites

Seth Laurenson

UniSA

The effects of recycled water irrigation on soil properties and how this influences
grape vine performance

Simi Sugathan

UniSA

Seaweed as an Enhancer for Bioremediation of Persistent Organic Pollutants in
Long term Contaminated Soils

Sreenivasulu Chadalavada

UniSA

Optimal monitoring network design for effective site characterization and pollution
control/remediation

Tanya Caceres

UniSA

Bioavailability of organophosphate pesticides in soil

Thavamani Palanisami

UniSA

Remediation of mixed contaminated soils with special reference to MGP sites

Vayanga Rathnayake

UniSA

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

Andrew McKay

UQ

Development of a Unicellular Cell Tool for the Toxicity Assessment of Single and a
Mixture of Metals and Metalloids

Dionne Arthur

UQ

Assessment of Biological Effects Induced by Oxidative Stress

Ya-Feng Zhou

UQ

Use of waste products to immobilize heavy metal contaminants in bulk waste
materials

Christiane Vitzthum von Eckstaedt

Curtin

Sourcing volatile organics in industrial emissions by compound specific isotope
analysis

Faye Chong

Curtin

Modeling and Control of Heterogeneous Catalytic Reactors for VOCs Elimination

Pradeep Shukla

Curtin

Development of Permeable Reactive Barrier for degradation of Toxic Organic
Pollutants and from Subsurface Water

Javeed Mohammed Abdul

UTS

Gradient Peremable Reactive Barrier for Ground Water Rememdiation

Ke Ye

UTS

Complex resistivity measurements of interactions between organic chemicals and
sediments

S M Ghausal Hossain

UTS

Permeable Reactive Barrier for the Treatment of Complex Organic waters
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The highlights of CRC CARE’s communication program
in 2006-07 were the hosting of Australia’s First Industry
Contamination Summit, the national survey of industry
leader opinion on contamination issues and the formation
of the Australian Remediation Industry Cluster.
CRC CARE’s communication plan supports the CRC’s
business goals by:
❖ Enhancing the impact of CRC CARE research
on the nation, through early awareness and
adoption;
❖ Increasing stakeholder and public awareness
of the contamination issue and strategies to
overcome it in a cost-effective way through
science;
❖ Raising awareness of CRC CARE as Australia’s,
and the Asia-Pacific region’s, premier source of
scientific advice and expertise on contamination,
risk and remediation issues;
❖ Publicising the achievements of CRC CARE and
its partners to industry, government and the
nation;
❖ Assisting in the development of new research
and business partnerships, by raising awareness
of CRC CARE’s research capability, partner
network and achievements.
The multi-faceted communication program provides
regular information to CRC partners, industry,
government agencies and the community via the media.
It includes regular newsletters, the website, workshops
and industry focused events and media releases and
articles.

The Contamination Cleanup 07 Conference was opened on Sunday June 24th
by the Hon. Steph Key. (L-R) Prof. Paul Perkins, Prof. Max Brennan, Prof Ravi
Naidu, Paul Howlett, Hon Steph Key, Peter Nadebaum.

Communication Activities
Contamination Cleanup 07
During June 2007 CRC CARE hosted the highly
successful Contamination CleanUp 07 Conference in
Adelaide. The Conference brought together more than
400 leading scientists, industrialists and regulators from
around Australia and the world, to explore emerging
issues related to the assessment and remediation of
contaminated sites, to speed up technology transfer
and exchange information on innovative developments
in fundamental and applied environmental research.
Feedback received from delegates who attended some
of the 80 plus presentations was very positive on both
the quality of the speakers and the organization and
content of the Conference.
Industry Summit
The First Australian Industry Contamination Summit was
conducted in Adelaide in partnership with Ecoforum as
part of Contamination Clean-Up 07. The Summit was
opened by the Minister for Finance, Senator the Hon.
Nick Minchin and was well attended. It is intended to
become a regular event.
International Presentations
CRC CARE’s research staff have been involved in
international conferences both as presenters and in an
organising capacity.
Remediation Industry Cluster
A survey of industry and other stakeholders conducted
by CRC CARE in May 2007 showed very strong support
for Australia tackling the contamination issue and for
the development of a technology based remediation

Contamination Cleanup 07 was a major event for CRC CARE in 2007.
The Exhibition Booth was the focus of marketing activities.
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export industry. As a result CRC CARE has formed
the Australian Remediation Industry Cluster to enable
networking and information exchange about new
technologies and market opportunities between industry,
researchers and regulators. The Cluster announcement
was greeted with enthusiasm by industry delegates at
the Summit and Contamination Clean-Up 07.
CRC CARE Workshops
Workshops are an integral part of CRC CARE’s
communication strategy as they allow the quick transfer
of information between researchers, participants and
SME’s.
CRC CARE held a one day workshop on “Heavy Metal
Phytotoxicity” in Sydney during May 2007. The workshop
was attended by more than 50 people including
regulators, site auditors, scientists, toxicologists and
environmental consultants who shared their knowledge
on metal phytotoxicity.
Three workshops were held in June prior to the
Conference on the topics of groundwater, ecological risk
and human health risk. These workshops, presented
by international and Australian researchers, proved very
popular.

CRC CARE Seminar Series
CRC CARE welcomed Professor Jianming Xu,
Director of the College of Environmental and Natural
Resource Sciences, Zhejiang University when he
gave a seminar in Adelaide. Internationally recognised
environmental scientist Professor Jerry Schnoor also
gave two presentations in Adelaide on behalf of CRC
CARE. Dr Bruce Kennedy the Executive Director of the
National Environment Protection Council presented
a seminar on the review status of the Assessment of
Site Contamination NEPM and the implications that
may arise from the review. All seminars have been well
attended. While these seminars were held in Adelaide
in 2006-07, CRC CARE aims to extend the series to
research nodes across Australia in subsequent years.
Defence symposium
CRC CARE and the Department of Defence (DoD)
jointly organised a Defence Symposium focusing on
contaminated site assessment and remediation in
Adelaide during CRC CARE’s biannual conference.
The aim of the Symposium was to initiate, through
presentations and discussions, exchange of ideas,
new perspectives and challenge the current thinking on
contaminated site assessment and remediation. This
was attended by participants from DoD, consulting
companies, R&D organisations and technology
suppliers, and was considered a great success by all
participants.

Attendees at the Adelaide media workshop in March 2007 (L-R) Michael Beer, Thavamani Palanasami, Mike Van Alphen, Channel 7 cameraman, Julian Cribb,
Murray Nicol (Channel 7), Srinivasalu Chandalavada, Nanthi Bolan, Venkata Kambala, Dane Lamb

48

an n u a l re po r t 2 0 0 6 | 0 7

Communication
????
????
CRC CARE Postgraduate Student Conference
The First CRC CARE Postgraduate Student’s
Conference was held in Adelaide during June, 2007.
It was a great success with 20 of the CRC CARE
Postgraduate Students attending and presenting their
project information to an invited panel who commented
on the high standard. Prizes were awarded to Gareth
Lewis, Dane Lamb and Mike Van Alphen for the quality
of their presentations.
Website
The CRC CARE website, www.crccare.com is a focus
for providing information about CRC CARE to a wider
audience. During 2006/7 there has been an increasing
trend in the number of users accessing the website and
downloading information. With a new website portal
being developed to allow for the expansion and further
development of CRC CARE’s activities, it is anticipated
that numbers will continue to grow.
The development of the new portal will also provide for
the inclusion of a password protected members only
section. This will give comprehensive access for project
leaders and team members and CRC participants, at
all locations, to a broad range of project and financial
information.
Media
With a communication target of 12 media releases
per year, during 2006/7 CRC CARE exceeded this by
producing 18 releases that focused on our research
project teams and their innovative achievements, as
well as publicising events held by the CRC. These
releases received widespread mainstream and specialist
coverage in both the print and digital media.

Attendees at the media workshop held in Brisbane May 2007 Back Row (L – R):
Andrew McKay, Peter Kopittke, Jianping Wang Front (L-R) A’edah Abu Bakar,
Dionne Arthur,

CRC CARE has made a commitment to provide
professional development in media skills to its
researchers to assist them in presenting their projects
to public audiences. Media workshops have been
conducted by Professor Julian Cribb at CRC research
nodes in Adelaide and Brisbane with further courses
planned for Perth and Sydney. These have been very
successful and we have received excellent feedback
from the researchers on the value of the workshop
content.
Publications
Several publications have been produced during
2006/07 to disseminate information from CRC CARE.
Five fact sheets that cover our main program themes
have been printed and placed on the website. A
brochure ‘Doing Business with CRC CARE’ has been
developed to advertise our expertise to industry and
the community. A set of five banners and posters that
display each program have been produced for events
and exhibitions.
Due to the wide geographical distribution of our
members a regular newsletter covering CRC CARE
activities and achievements is sent to all members,
participants, industry representatives and other
interested persons. This aims to keep them up to date
with CRC developments and to supplement information
provided by the website and press releases. With the
development of the new web portal the newsletter will
move towards an e-newsletter format that is visually
attractive and easy to access.

Professor Jerry Schnoor from the University of Iowa presented two seminars in
Adelaide. (L-R) Prof. Ravi Naidu, Prof. Jerry Schnoor
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CRC CARE has made a significant contribution to
the scientific literature during its second year. Papers
published by centre staff include:

Chen. Z.L , Mallavarapu, M, and Naidu, R (2007) Separation of
chromium speciation by ion chromatography with inductively coupled
plasma mass spectrometry with octopole reaction system Talanta,
72:394-400.

Journals

Chen, Z.L., Owen, G. R., and Naidu, R. (2007) Confirmation of
vanadium complexes using ESI-MS and sample stacking for
enhanced sensitivity by capillary electrophoretic determination of
vanadium speciation Analytica Chimica Acta, 585:32-37.

Agustina, T. E. Ang, H. M,. Pareek V. K., (2007), Treatment of winery
wastewater using a photocatalytic/photolytic reactor, Chemical
Engineering Journal, [In Press].
Bhandral R, Saggar S, Bolan N.S., Hedley M.J., (2007) Transformation
of nitrogen and nitrous oxide emission from grassland soils as affected
by compaction. Soil & Tillage Research 94: 482–492.
Bhandral, R.; Bolan, N.S.; Saggar, S.; Giltrap, D.; Hedley, M.J. (2007).
Monitoring and modelling nitrogen dynamics and nitrous oxide
emission from farm dairy effluent application in grazed grassland.
Agriculture, Ecosystems and Environment.[in press]

Chen, Z.L., Rahman, M.M. and. Naidu, R., (2007) Speciation of
vanadium by anion-exchange chromatography with inductively
coupled plasma mass spectrometry and confirmation of vanadium
complex formation using electrospray mass spectrometry. J.Anal.
At.Spectrom 22:811-816.

Bhandral, R.; Bolan;N.S., Saggar; S. and Hedley, M.J., (2007).
Nitrogen transformation and nitrous oxide emissions from various
types of farm effluents. Nutrient Cycling in Agroecosystems 79: 193208.

Cichota, R., Vogeler, I., Bolan, N. S., and Clothier, B. E. (2007). Cation
influence on sulfate leaching in allophanic soils. Australian Journal of
Soil Research, 45(1): 49-54.

Byong-Gu K., Vogeler, I, Bolan, N.S. and Clothier, B., (2006). Bottom
sealing to reduce the release rate of CCA from wood posts. WSPAS

Cichota, R., Vogeler, I., Bolan, N. S., Clothier, B. E. (2007).
Simultaneous adsorption of calcium and sulfate and its effect on their
movement. Soil Science Society of America Journal, 71: 703-710.

Caceres, T., He, W., Megharaj, M and Naidu, R. (2007). Toxicity of
Chlorpyrifos and TCP alone and in combination to Daphnia carinata:
the influence of microbial degradation in natural water. Water
Research [In Press]

Dyer, C., Koppitke, P., Sheldon, A., Menzies, N. (2007). Influence of
Soil Moisture Content on Soil Solution Composition. Soil Science
Society of America Journal. [In Review]

Caceres, T., He, W., Megharaj, M and Naidu, R. (2007). Toxicity of
Chlorpyrifos and TCP alone and in combination to Daphnia carinata:
the influence of microbial degradation in natural water. Water
Research [Online]

Frost, R.L., Zhou, Q., He, H. and Xi, Y., (2007), An infrared study of
adsorption of para-nitrophenol on mono-, di- and tri-alkyl surfactant
intercalated organoclays, Spectrochimica Acta Part A, [In press,
Corrected Proof].

Caceres, T., Megharaj, M and Naidu, R. (2007) Toxicity of fenamiphos
and its metabolites to the Cladoceran Daphnia carinata: the influence
of microbial degradation in natural waters. Chemosphere 66:12641269.

Han, F., Shan, X.Q., Zhang, S.Z., Wen, B., Owens, G., (2006)
Enhanced Cadmium Accumulation in Maize Roots – the Impact of
Organic Acids, Plant Soil 289:355-368.

Carmody, O., Frost, R., Xi, Y and Kokot, S., (2007), Surface
characterisation of selected sorbent materials for common
hydrocarbon fuels, Surface Science, 601(9): 2066-2076.
Chen, Z.L , Akter, K.F., Rahman, M.M. and Naidu, R. (2006),
Speciation of arsenic by ion chromatography inductively coupled
plasma mass spectrometry using ammonium eluents. Journal of
Separation Sciences, 29:2671-2676
Chen, Z.L, Khan, N.I., Owen, G., and Naidu, R. (2007) Elimination
of chloride interference in determination of arsenic speciation by ion
chromatography with inductively coupled mass spectrometry using
an octopole collision reaction cell. Microchem. J, 87 :87–90.
Chen, Z.L., Mallavarapu, M., and Naidu, R. (2007) The analysis of
Fe3+ aminopolycarboxylate complexes by ESI-MS and CZE with the
enhancement of UV sensitivity using sample stacking techniques,
Microchemical Journal, 86: 94-101.
Chen, Z.L., Mallavarapu, M., and Naidu, R. (2007) The investigation of
mobile phases using ammonium salts for the separation of bromine
species in water by ion chromatography with inductively coupled
plasma mass spectrometry. Chromatographia, 65: 115-118.
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Chen, Z.L., Owens, G., Kim, K. and Naidu,R. (2007) Confirmation
of lead aminocarboxylic complex formation using electrospray mass
spectrometry and speciation by anion-exchangechromatography
coupled with ICP-MS. Anal.chim. Acta, 599 : 163–169
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Huh, K.Y., Bolan, N.S., and McAuliffe, K. (2007). Accumulation of soil
organic matter in golf greens. NZ Turf Management Journal, 22 (3),
6-11.
Juhasz, A. L., Smith, E., Weber, J., Naidu, R., Rees, M., Rofe, A.,
Kuchel, T. and Sansom, L. (2007) Effect of Soil Ageing on In Vivo
Arsenic Bioavailability in Two Dissimilar Soils. Chemosphere [In
Review]
Juhasz, A. L., Smith, E., Weber, J., Rees, M., Rofe, A., Kuchel, T.,
Sansom, L., and Naidu, R.(2007) Application of an In Vivo Swine Model
for the Determination of Arsenic Bioavailability in HydroponicallyGrown Vegetables. Chemosphere [In Review]
Kandasamy, T., Mallavarapu, M., Smart, R., Lesniewski, P., Naidu, R.
(2007). High Frequency Ultrasound Applications for the Remediation
of Persistent Organic Pollutants in Water and Soil. Environment
International. [In Review]
Ko, B.G., Vogeler, I., Green, S., Clothier, B., Kennedy, J., and Bolan,
N., (2007). Mobility of copper, chromium and arsenic from treated
timber into grape vines, Science of the Total Environment 388, 3542
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Kopittke, P.M., Asher, C.J. Blamey, F. and Menzies, N.W. (2006).
Toxic Effects of Pb2+ on the Growth and Mineral Nutrition of Signal
Grass (Brachiaria decumbens) and Rhodes Grass (Chloris gayana).
Environmental Pollution. [In Review]
Kopittke, P.M., Asher, C.J., Koppitke, R and Menzies, N.W. (2006).
Toxic Effects of Pb2+ on Growth of Cowpea (Vigna unguiculata).
Environmental Pollution [In Review]
Kopittke, P.M., Asher, C.J. and Menzies, N.W. (2007). Prediction of
Pb Speciation in Commonly Used Nutrient Solutions. Plant and Soil.
[In Review]
Kopittke, P.M., Asher, C.J. and Menzies, N.W. (2007). Toxic effects
of Ni2+on growth of cowpea (Vigna unguiculata). Plant and Soil
292:283-289.
Kopittke, P., Blamey, F., and Menzies, N. (2007). Toxicities of Soluble
Al, Cu, and La includes Ruptures to Rhizodermal and Root Cortical
Cells of Cowpea. Journal of Experimental Botany. [In Review]
Kopittke, P.M., Dart, P.J., and Menzies, N.W. 2007. Toxic effects of low
concentrations of Cu on nodulation of cowpea (Vigna unguiculata).
Environmental Pollution 145:309-315.
Kopittke, P.M., and Menzies, N.W. 2006. Effect of Cu toxicity on the
growth of Cowpea (Vigna unguiculata). Plant and Soil 279:287-296.
Li, Q., Harris, B., Aydogan, C., Ang, H. M., and Tade, M.O.
(2006),Feasibility of Recharging Reclaimed Wastewater to the Coastal
Aquifers of Perth, Western Australia (2006), Trans IChemE, Part B,
Process Safety and Environmental Protection, 84 (B4), 1-10.
Luo J, Donnison A, Bolan N, Ledgard S, and Qiu W. (2007)Natural
materials to retain nitrogen and faecal bacteria in winter stand-off
pads on dairy farms. New Zealand Journal of Agricultural Research.
[in press]
Luo J, Saggar S, Bhandral R, Bolan N, Ledgard S, and Sun W., (2007).
Effects of irrigating farm dairy effluent on nitrous oxide emissions.
Plant and Soil [in press]
Muller, K., Magesan, G.N. and Bolan, N.S. (2007). A critical review
of the influence of effluent irrigation on the fate of pesticides in soil.
Agriculture, Ecosystem and Environment 120, 93-116
Pareek, V., Chong, S., Tadé M.O. and Adesina, A A., (2007) Light
Intensity Distribution in Heterogenous Photocatalytic Reactors, Asia
Pacific J. Chem. Eng., [Submitted].
Pratt, C.C., Shilton, A.N., Pratt, S., Haverkamp, R.G., and Bolan,
N.S. (2007). Phosphorus Removal Mechanisms in Active Slag Filters
Treating Waste Stabilization Pond Effluent. Environ Sci Technol. 2007
May 1;41 (9):3296-301 17539540
Ramakrishnan, B., Venkateswarlu, K., Mallavarapu, M., Naidu, R and
Sethunathan, N. (2007). The impacts of environmental pollutants on
microalgae and cyanobacteria. Critical Reviews in Environmental
Science and Technology [communicated]
Seidu, M., Beer, M., Mallavarapu, M and Naidu, R. (2007). The use
of molecular techniques to characterize the microbial communities
in contaminated soil and water. Environment International [Under
Revision]

Smith, E., Juhasz, A.L., Weber, J. and Naidu, R., (2007) Arsenic
Uptake and Speciation in Rice Plants Grown Under Greenhouse
Conditions With Arsenic Contaminated Irrigation Water. Science of
the Total Environment [In Press]
Smith, E., Naidu, R., Weber, J. and Juhasz, A.L., (2007) The Impact
of Sequestration on the Bioaccessibility of Arsenic in Long-Term
Contaminated Soils. Chemosphere [In Press]
Terdkiatburana, T. Wang S. and Tadé, M.O. (2007) Competition and
complexation of heavy metal ions and humic acid on zeolitic MCM-22
and activated carbon, Chemical Engineering Journal, [In press.]
Vogeler, I, Blard, A., and Bolan, N., (2007). Effect of nitrification
inhibitors on nitrate leaching: Experiments and Modelling. Australian
Journal of Soil Research, 45 (in press).
Vogeler, I., Vachey, A., Deurer, M., and Bolan, N., (2007). Impact of
plants on the biological health of Cu-contaminated soil. European
Journal of Soil Biology. [in press]
Wang, S., Ang, H., O’Tade, M. (2007). Volatile Organic Compounds
in Indoor Environment and Photocatalytic Oxidation: State of the Art.
Environmental International, 33 (5), 694-705.
Wang, S., Ang, H., O’Tade, M. (2007). Environmental Impact and
Utilisation of Red Mud, a Solid Waste from Alumina Refinery Industry.
Chemosphere. [In Review]
Wang, S. and Ariyanto, E. (2007), Competitive Adsorption of Malachite
Green and Pb Ions on Natural Zeolite, Journal of Colloid and Interface
Science, 314, 25–31.
Xi, Y., Zhou, Q., Frost, R. and He, H., (2007), Thermal stability of
octadecyltrimethylammonium bromide modified montmorillonite,
Journal of Colloid and Interface Science, 311(2): 347-353.
Zhou, Q., Frost, R.L., He, H. and Xi, Y, (2007), Changes in the
surfaces of adsorbed paranitrophenol on HDTMA organoclay -The
XRD and TG study, Journal of Colloid and Interface Science, 307(1):
50-55.
Zhou, Q., Frost, R.L., He, H. and Xi, Y, (2007), Changes in the
surfaces of adsorbed p-nitrophenol on methyltrioctadecylammonium
bromide organoclay-An XRD, TG and infrared spectroscopy study,
Journal of Colloid and Interface Science, 314, 405-414.
Zhou, Q., Frost, R.L., He, H., Xi, Y and Liu, H., (2007), Adsorbed
paranitrophenol on HDTMAB organoclay - A TEM and Infrared
spectroscopic study, Journal of Colloid and Interface Science,
307(2): 357-363.
Zhou, Q., Frost, R.L., He, H., Xi, Y and Zbik, M., (2007), TEM,
XRD and thermal stability of adsorbed paranitrophenol on DDOAB
organoclay, Journal of Colloid and Interface Science, 311(1): 2437.
Zhou, Q; He, H; Frost, R L.; Xi, Y, (2007), Adsorption of p-Nitrophenol
on Mono-, Di-, and Trialkyl Surfactant-Intercalated Organoclays: A
Comparative Study. Journal of Physical Chemistry C (2007), 111(20),
7487-7493.
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Book Chapters
Ahmed, K, M., Huq, SMI (2006) Extent and severity of arsenic
poisoning in Bangladesh. In Managing Arsenic in the Environment:
From soil to human health (eds Naidu, R. et al.) pages 535-540
Akter, K and R Naidu (2006) Solution phase speciation of arsenic. In
Managing Arsenic in the Environment: From soil to human health (eds
Naidu, R. et al.) p 61-74

Naidu, R, Pollard, S.J.T., Bolan, N.S., Owens, G., and Pruszinski,
A.W., (2007) Bioavailability: the underlying basis for Risk Based Land
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Glossary Glossary
ACIAR
Australian Centre for International Agricultural Research
ACLCA
Australian Contaminated Land Consultants Association
ARIC
Australian Remediation Industry Cluster
ASS
Acid Sulphate Soils
AF
Aqueous Film Forming Foam
AIP
Australian Institute of Petroleum
AM
Medal of Australia
ANZECC
The Australian and New Zealand Environment Conservation Council
AO
Order of Australia
Assoc. Prof.
Associate Professor
BOM
Bilirubin Oxidative Metabolites
BOD
Biological Oxygen Demand
CEO
Chief Executive Officer
CERAR
Centre for Environmental Risk Assessment and Remediation (UniSA)
ChemCentre
Chemistry Centre
Company
CRC CARE Pty Ltd
CRC
Cooperative Research Centre
CRC CARE
Cooperative Research Centre for Contamination Assessment and Remediation of the Environment
CSIRO
Commonwealth Scientific and Industrial Research Organisation
CTG
Capital Technic Group
Curtin
Curtin University
DoD
Australian Department of Defence
DDT
Dichloro-Diphenyl-Trichloroethene
EPA
Environment Protection Authority
ERM
Environmental Resources Management Pty Ltd
FB-SAM
Flux-based Site Assessment and Management
FFA
Former Fuel Area
FTE
Full Time Employee
GHD
GHD Pty Ltd
IP
Intellectual Property
LNAPL
Light Non-Aqueous Phase Liquids
MD
Managing Director
MOU
Memorandum Of Understanding
MSc
Master of Science
NA
Natural Attenuation
NCSDP
National Contaminated Sites Demonstration Program
NDSIAM
National Demonstration Site for Innovative Acid Sulphate Soil Management
NEPM		National Environment Protection Measure
NZ 		New Zealand
PAG		Policy Advisory Group
PAH		Polyaromatic Hydrocarbon
PCO
Photo-catalytic Oxidation
PFM
Passive Flux Meter
PFOS
Perfluorooctanesulfonamides
POP
Persistent Organic Pollutant
PhD
Doctor of Philosophy
Prof.
Professor
QDNRW
Queensland Department of Natural Resources and Water
RBLM
Risk Based Land Management
SA
South Australia
SBS
Sick Building Syndrome
SME
Small and Medium Enterprises
TCE
Trichloroethylene
TPH
Total Petroleum Hydrocarbons
UK
United Kingdom
UniSA
University of South Australia
UQ
University of Queensland
USA
United States of America
UTS
University of Technology, Sydney
UXO
Unexploded Ordinance
VOC
Volatile Organic Compound
WA
Western Australia
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The Concise Audited Financial Statements are an extract from
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Report of the Board of Directors
for the Year Ended 30/06/2007
In respect of the financial year ended 30 June 2007, the Directors of the Company submit the following report
made out in accordance with a resolution of the Board of Directors:
1. Board of Directors
The following persons were Directors of Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE) Pty Ltd during the financial year and at the date of this report:
Prof Paul Perkins AM (Chairman)
Prof Ravi Naidu (Managing Director)
Prof Max Brennan AO
Mr Paul Byrne resigned 19 March 2007
Mr Edwin Chan
Prof Ian Davey
Mr John Fick resigned 05 June 2007
Dr Rod Lukatelich
Dr Paul Vogel
2. Principal activities of the Company
The Company is domiciled in Australia. It’s registered office and principal place of business is:
SPRI Building
Mawson Lakes Boulevard
MAWSON LAKES SA 5095
The Company was incorporated to manage and govern the CRC CARE (“the Centre”).
The objective of the Centre is to promote research and post graduate education for the development,
commercialization and extension of advanced technologies and methods for:a) assessing contamination risks to land, groundwater and air;
b) managing and/or remediating contamination;
c) developing safe options for land use and the reuse of wastes on land;
d) developing solutions that are acceptable to regulatory agencies and the public; and
e) capacity building.
3. Dividends
There were no dividends declared or paid to shareholders during the year ended 30 June 2007.
4. Trading results
The net profit, after tax, of the consolidated entity for the period was $Nil (2006: $Nil).
5. Review of operations
Details on significant aspects of the operations of CRC CARE can be referenced in the Annual Report sent to all
Participants contributing funding to the Company.
6. Significant Changes in the State of Affairs
During the period the Company:❖ Received funds for cash contributions of $6.36M (2006: $5.33M).
❖ Has advanced expenditure of $0.2M (2006: $0.3M) for Research Projects.
❖ Has approved Research Projects and Scholarships that will entail cash expenditure of $19.0M (2006:
❖ $15.5M and in-kind expenditure of $15.2M (2006: $7.9M) over a five year period.
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7. Matters subsequent to the end of the financial year
At 30 June 2007, the Company had not:❖ received cash funds committed by Shareholders and Supporting Participants under the agreements
totalling $1.9M (2006: $1.32M), and in-kind contributions of $7.1M (2006: $3.81M) valued in
accordance with the terms of the agreement with the Commonwealth.
Since 30 June 2007, the Company has:❖ recouped outstanding contributions of $0.43M (2006: $0.59M).
The Company has put a proposal to Participants and the Commonwealth in order to agree on variations to the
agreement with the Commonwealth to address the shortfalls.
Under the terms of the agreement with the Commonwealth, the shortfalls at balance date represent events of
default. In these circumstances, the Commonwealth is entitled to require, by written notice, the Company and/or
the Shareholders to rectify the defaults.
As at the date of this report, the Company has not received any notice from the Commonwealth requesting that
the above defaults be remedied.
Contribution shortfalls from two shareholders of $1.3M also give rise to issues of default under the Participants’
Agreement. The receivables due from EXNOX Technologies Ltd for $990K and Sensoron Corporation Pty Ltd
for $840K have been reduced to nil and the corresponding deferred revenue removed.
The Company has signed projects which were initiated to address the cash shortfall of $6.8M over the life of the
Centre. The major projects include:
❖ Queensland Department of Natural Resources and Water (QDNRW) project;
❖ Mobil Port Stanvac project;
❖ Additional WA Department of Environment projects.
8. Likely developments and expected results of operations
Given ongoing negotiations with relevant parties, Directors believe that it is reasonable to expect that the
Company will secure the agreement of the Commonwealth, Shareholders and Supporting Participants to a
variation to the agreement with the Commonwealth so that any shortfalls that existed at 30 June 2007 will be
resolved and the Company will be able to meet its commitments under the revised Agreement.
Further information on likely developments in the operations of the Company and the expected result of
operations is available in the Annual Report of the Company.
9. Environmental regulation
The consolidated 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 consolidated 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.
10. Insurance of Officers
During the financial period, the Company paid a premium of $17,019 (2006: $25,174) to insure the Directors
and Secretary of the Company.
The liabilities insured are legal costs that may be incurred in defending civil or criminal proceedings that may be
brought against the officers in their capacity as officers of the Company, and any other payments arising from
liabilities incurred by the officers in connection with such proceedings. This does not include such liabilities that
arise from conduct involving a wilful breach of duty by the officers or the improper use by the officers of their
position or of information to gain advantage for them or someone else or to cause detriment to the company.
It is not possible to apportion the premium between amounts relating to the insurance against legal costs and
those relating to other liabilities.
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11. Auditors’ independence declaration
A copy of the auditors’ independence declaration as required under section 307C of the Corporations Act
2001is on the following page of this report.
This report is made in accordance with a resolution of the Board of Directors.
For and on behalf of the Board of Directors

Prof. Paul Perkins AM
Chairman
Dated: 18 October 2007

Prof. Ravi Naidu
Managing Director
Dated: 18 October 2007
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Income Statement for the
Period Ended 30 June 2007
The Company
		
Notes

2007
$

2006
$

Revenue			
Allocated Revenue

8,379,389

4,797,936

			
Expenses			
Advertising		

67,597

24,193

Consultants fees		

208,824

279,396

Depreciation		

13,061

-

Employee benefits expense		

970,302

617,321

IT expenses		

50,890

59,798

Legal expenses		

135,989

134,213

Recruitment		

78,156

33,634

Research expenditure – cash		

3,218,098

1,612,231

Research expenditure – in kind		

2,807,863

1,423,532

Travel		

197,617

224,549

Other		

630,992

386,762

Total expenses		

8,379,389

4,797,936

Income tax expense		

-

-

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

-

-

			
Accumulated profit at the beginning of the financial year

-

-

			
Accumulated profit at the end of the financial year		
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Period Ended 30 June 2007
The Company
		
Notes

2007
$

2006
$

CURRENT ASSETS			
Cash and cash equivalents		

5,800,997

3,418,250

Receivables		

1,354,418

3,052,750

Other		

539,004

89,198

Total Current Assets		

7,694,420

6,560,198

			
NON CURRENT ASSETS			
Property, plant & equipment		

21,678

34,828

Investments		

-

-

Total Non Current Assets		

21,678

34,828

			
TOTAL ASSETS		

7,716,188

6,595,026

			
CURRENT LIABILITIES			
Payables		

280,111

256,136

Provisions		

6,984

10,231

Accrued expenses		

2,350,098

1,366,207

Deferred revenue		

4,703,979

4,962,438

Total Current Liabilities		

7,341,173

6,595,011

			
NON CURRENT LIABILITIES			
Deferred revenue		

375,000

-

Total Non Current Liabilities		

375,000

-

			
TOTAL LIABILITIES		

7,716,173

6,595,011

			
NET ASSETS		

15

15

			
EQUITY			
Contributed equity		

15

15

TOTAL EQUITY		
			
STATEMENT OF CHANGES IN EQUITY
FOR THE YEAR ENDED 30 JUNE 2007
		
Notes

15

15

EQUITY

The Company
2007
$

2006
$

		

Total equity at the beginning of the financial year		

15

-

Net profit for the year		

-

-

Contributions of equity, net of transaction costs		

-

15

Total equity at the end of the financial year		

15

15
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Notes

The Company
2007
$

2006
$

CASH FLOWS FROM OPERATING ACTIVITIES			
Cash contributions received from the Commonwealth		

3,375,000

3,500,000

Cash contributions received from all participants		

3,013,723

1,830,000

Training course fees		

59,737

27,709

Payments to suppliers and employees		

(4,027,805)

(1,729,333)

Advances to research projects		

-

(306,283)

Payments of GST and Group Tax		

(656,490)

(518,619)

Receipt of GST		

393,371

564,675

Tax paid		

(37,547)

-

Net cash flows from operating activities		

2,119,989

3,368,149

			
CASH FLOWS FROM INVESTING ACTIVITIES			
Payments for property, plant and equipment		

-

(82,016)

Interest received		

262,758

57,769

Proceeds from sale of property, plant and equipment		

-

74,333

Net cash flows from investing activities		

262,758

50,086

			
CASH FLOWS FROM FINANCING ACTIVITIES			
Proceeds from issue of shares		

-

15

Net cash flows from financing activities		

-

15

			
Net increase/(decrease) in cash held		

2,382,747

3,418,250

			
Cash at beginning of financial year		

3,418,250

-

			
CASH AT END OF FINANCIAL YEAR		
			
NOTES TO THE FINANCIAL STATEMENTS
FOR THE PERIOD ENDED 30 JUNE 2007
		
Notes

5,800,997

3,418,250

The Company
2007
$

2006
$

2. REVENUE		
Allocated contributions from Participants - Cash		

5,615,609

3,167,812

Allocated contributions from Third Parties - Cash		

221,562

-

Allocated contributions from Participants – In-Kind		

2,079,723

1,506,939

Allocated contributions from Third Parties – In-Kind		

140,000

35,400

Interest received or due and receivable		

262,758

57,769

Training fees		

59,737

27,709

Other income		

-

2,307

Total		
8,379,389
4,797,936
			
For discussion and analysis of the financial statements, please refer to the Directors Report and the balance of
the “CRC CARE 06/07 Annual Report” accompanying these Concise Audited Financial Statements.
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Board of Director’s Declaration
In accordance with a resolution of the Board of Directors of the Company, the Directors declare that in their
opinion the Concise Audited Financial Statements comply with Accounting Standard AASB 1039; Concise
Financial Reports and that:(a) the Concise Audited Financial Statements are an extract from the Audited Financial Statements;
(b) the financial statements and specific disclosures included in the Concise Audited Financial Statements
have been derived from the Audited Financial Statements;
(c) the Concise Audited Financial Statements cannot be expected to provide as full an understanding of
the financial performance, financial position and financing and investing activities of the entity as the
Audited Financial Statements;
(d) further financial information can be obtained from Audited Financial Statements; and
(e) the Audited Financial Statements are available, free of charge, on request to the entity.
For and on behalf of the Board of Directors

Prof. Paul Perkins AM
CHAIRMAN
CRC CARE Pty Ltd
Dated: 18 October 2007

Prof. Ravi Naidu
MANAGING DIRECTOR
CRC CARE Pty Ltd
Dated: 18 October 2007
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Independent Auditor’s Report
PricewaterhouseCoopers
ABN 52 780 433 757

Independent auditor’s report to the members of
CRC CARE Pty Ltd

91 King William Street
ADELAIDE SA 5000
GPO Box 418
ADELAIDE SA 5001
DX 77 Adelaide
Australia
www.pwc.com/au
Telephone +61 8 8218 7000
Facsimile +61 8 8218 7999
www.pwc.com/au

Report on the financial report
We have audited the accompanying financial report, being a special purpose financial report, of
CRC CARE Pty Ltd (the company), which comprises the balance sheet as at 30 June 2007 and the
income statement, statement of changes in equity and cash flow statement for the year then
ended, a summary of significant accounting policies, other explanatory notes and the directors’
declaration.

Directors’ responsibility for the financial report
The directors of the company are responsible for the preparation and fair presentation of the
financial report and have determined that the accounting policies described in Note 1 to the
financial statements, which form part of the financial report, are appropriate to meet the
requirements of the Corporations Act 2001 and are appropriate to meet the needs of the members.
The directors’ responsibility also includes establishing and maintaining internal control relevant to
the preparation and fair presentation of the financial report that is free from material misstatement,
whether due to fraud or error; selecting and applying appropriate accounting policies; and making
accounting estimates that are reasonable in the circumstances. In Note 1, the directors also state,
in accordance with Accounting Standard AASB 101 Presentation of Financial Statements, that
compliance with the Australian equivalents to International Financial Reporting Standards ensures
that the financial report, comprising the financial statements and notes, complies with International
Financial Reporting Standards.

Auditor’s responsibility
Our responsibility is to express an opinion on the financial report based on our audit. No opinion is
expressed as to whether the accounting policies used, as described in Note 1, are appropriate to
meet the needs of the members. We conducted our audit in accordance with Australian Auditing
Standards. These Auditing Standards require that we comply with relevant ethical requirements
relating to audit engagements and plan and perform the audit to obtain reasonable assurance
whether the financial report is free from material misstatement.
An audit involves performing procedures to obtain audit evidence about the amounts and
disclosures in the financial report. The procedures selected depend on the auditor’s judgement,
including the assessment of the risks of material misstatement of the financial report, whether due
to fraud or error. In making those risk assessments, the auditor considers internal control relevant
to the company’s preparation and fair presentation of the financial report in order to design audit
procedures that are appropriate in the circumstances, but not for the purpose of expressing an
opinion on the effectiveness of the company’s internal control. An audit also includes evaluating
the reasonableness of accounting estimates made by the directors, as well as evaluating the
overall presentation of the financial report.

Liability limited by a scheme approved under Professional Standards Legislation
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The financial report has been prepared for distribution to members for the purpose of fulfilling the
directors’ financial reporting obligations under the Corporations Act 2001. We disclaim any
assumption of responsibility for any reliance on this audit report or on the financial report to which it
relates to any person other than the members, or for any purpose other than that for which they
were prepared.
Our procedures include reading the other information in the Annual Report to determine whether it
contains any material inconsistencies with the financial report.
For further explanation of an audit, visit our website
http://www.pwc.com/au/financialstatementaudit.
Our audit did not involve an analysis of the prudence of business decisions made by directors or
management.
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a
basis for our audit opinion.

Independence
In conducting our audit, we have complied with the independence requirements of the Corporations
Act 2001.

Auditor’s opinion
In our opinion:
(a)

the financial report of CRC CARE Pty Ltd is in accordance with the Corporations Act 2001,
including:
(i)
(ii)

(b)

giving a true and fair view of the company’s financial position as at 30 June 2007
and of its performance for the year ended on that date; and
complying with Australian Accounting Standards (including the Australian
Accounting Interpretations) and the Corporations Regulations 2001; and

the financial report also complies with International Financial Reporting Standards as
disclosed in Note 1.

PricewaterhouseCoopers

DDA Craig
Partner

Adelaide
18 October 2007

annual rep or t 2006 | 07

67

Partners
Partners
CRC CARE Partners 2006-07
Agilent Technologies Australia Pty Ltd
Agriculture Victoria Services Pty Ltd
Alcoa World Alumina Australia
Australian Institute of Petroleum Ltd
Capital Technic Group Pty Ltd
Chemistry Centre, Department of Industry and Resources
(WA)
CH2MHill Australia Pty Ltd
Coffey Geosciences Pty Ltd
Coffey Environments Pty Ltd (formerly IT Environmental
(Australia) Pty Ltd)
Curtin University of Technology
Department of Defence
Department of the Environment (WA)
Environment Protection Authority (SA)
Environment Protection Authority (Victoria)
EXNOX Technologies Ltd (now withdrawn)
GHD Pty Ltd
HLM Asia Capital Ltd
Sensoron Corporation Pty Ltd (now withdrawn)
Southern Cross University
Technological Resources Pty Ltd (Rio Tinto)
The University of Queensland
The University of South Australia
University of Technology, Sydney
Victorian Urban Development Authority (VicUrban)
Worsley Alumina Pty Ltd
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CRC CARE is a partnership of organisations set up to develop new ways of
dealing with and preventing contamination of soil, water and air.
Our aim is to focus Australia’s foremost expertise and resources on this
issue and to develop close links with research partners at the cutting
edge in this field around the world.

Our Goals

Our goals

• Cleaner, safer food supplies, water supplies and
living conditions;

• A reduced toll of chronic degenerative disease
due to toxic contamination of our biosphere;
• A greatly enhanced natural environment for
Australia and its neighbours;
• The development of a new export industry
in environmental risk assessment and
clean-up technology and expertise;
• A generation of young Australians highly
skilled at solving and preventing the
problems of contamination.

06
07
CRC CARE Annual Report 06/07

Annual
Report

Cooperative Research Centre for Contamination
Assessment & Remediation of the Environment

CRC Care Pty. Ltd. ACN 113 908 044
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Mawson Lakes SA 5095
Tel 08 8302 5038 Fax 08 8302 2124
Email admin@crccare.com Website www.crccare.com

“Established and supported
under the Australian Government’s
Cooperative Research Centres Programme”

