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

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

Our goals
■  HigH quAlity REsEARCH 

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

with international standing and reputation, ensuring our outcomes are recognised 

and utilised globally

■  solutions foR industRy

To develop cost-effective and sustainable solutions and technologies within 

regulatory and policy frameworks for the identification and remediation of 

contamination problems of key importance to Australia and the Asia-Pacific 

region

■  dEvElop tHE businEss

To lead the development of a new export industry in environmental 

risk assessment and remediation through the delivery of solutions 

and technologies, and support their implementation with 

training programs that develop and improve the environmental 

management skills of the industry’s labour force

■  dElivER publiC bEnEfits

To ensure the effective adoption of our solutions and 

technologies, leading to direct health, environmental 

and economic benefits to the Australian public through 

reduced exposure to toxic contaminants and improved 

amenity of our cities as a result of cost-effective 

remediation of urban land

■  CApACity building

To educate a generation of researchers highly 

skilled at solving and preventing the problems 

of contamination and create employment 

opportunities in the industry for these specialists
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Section Heading2 Chairman’s Report

The third year of a CRC is 
the great test, both of the 
quality of its research and 
of its relationships with 
industry, government and its 
stakeholders. I am pleased and 
proud to report that CRC CARE 
is delivering on all fronts.

Despite some changes 
among partners, scientific 
leadership and administration 
in the early stages of this 
CRC, the research program 

is clearly flourishing and is 
starting to deliver outcomes of both scientific and commercial 
significance. This is reflected in the number and quality of 
publications, a rapid increase in PhD enrolments, two new 
patents, an expanding network of global research alliances 
and also the growing range of organisations, private and 
public, that are enquiring about joining the CRC or participating 
in its industry workshops.

The establishment of ARIC, the Australian Remediation 
Industry Cluster, by the CRC in my view heralds a new 
phase in Australian R&D, in which research alliances actively 
encourage and ‘godfather’ the development of new export-
oriented industries, which are in turn fast to adopt their 
technological outcomes and take them to the world. It is this 
close nexus between research and industry that lies at the 
heart of successful innovation.

In April 2008 I attended the CRC’s Communicate08 event in 
Adelaide, at which the CRC’s young researchers reported to 
their peers on what they were doing. It was both inspiring and 

enthralling – not least when doctoral student Tanya Caceres 
reported on her nine journal articles on the environmental 
impact of pesticides, and Fang Han reported on the 
development of a new nanotechnology with potential to clean 
up wastewater, a feat which earned both these brilliant young 
researchers the Chairman’s Prize.

For the Board, an important event was having ourselves and 
the CRC’s governance externally reviewed. It is reassuring 
to know that we are broadly on track, with improvements 
suggested in better stewardship and communication amongst 
the Directors.

The Board has also created a new policy committee chaired by 
Dr Paul Vogel to provide us with a more strategic and long-
range view on future policies and opportunities for dealing with 
environmental contamination.

Finally I’d like to congratulate and commend Managing 
Director Professor Ravi Naidu and his tremendously keen and 
committed team in research and management for piloting 
CRC CARE to the mid-point of its 7-year contract with 
achievements of real substance and the promise of plenty 
more to come.

Paul Perkins AM
Chairman, CRC CARE Board

Chairman’s Report
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Section Heading

In our third year 
of operations 
CRC CARE has 
delivered a series 
of strong research 
and technical 
outcomes, 
expanded our 
links with industry, 
government and 
international 
partners and 
exceeded a 
number of    

important targets.

The CRC has so far attained 29 of its 66 
milestones, lodged two provisional patents – 
with more to come – developed clean-up tools 
and technology which can help industry and 
government save millions of dollars, achieved 
a number of significant scientific advances and 
published 70 refereed scientific articles in 2007-08 
alone. We have trained or are currently training 40 
PhD students and over 400 people from industry.

1. Achievements And Activities

Among notable scientific progress and 
achievements, CRC researchers have:

■ developed technology to monitor the presence 
of surfactants in waters contaminated with toxic 
fire-fighting foams 

■ demonstrated that arsenic taken up by plants 
can be absorbed by the human gut, creating a 
dietary risk

■ developed a tool for on-site testing for toxic 
heavy metals using an algal flagellate

■ filed a provisional patent application for a 
universal sensor technology for detecting 
contaminants lead (II) and cadmium (II) in an 
aqueous solution derived from soil or water 
samples from the environment 

■ made progress in the development and design 
of permeable underground barriers to intercept 
and clean up polluted groundwater

■ made significant advances in the use of light-
activated catalysts to clean up polluted indoor 
air in buildings

■ investigated the risk of home-grown vegetables 
from contaminated soils

■ made significant progress in developing a test 
for human health damage due to contamination

■ investigated a range of current industrial waste 
products and streams for their potential to 
improve agricultural soils and other beneficial 
uses

■ contributed towards the development of a new 
technique for remediating acid sulfate soils.

On the commercial front, the CRC has successfully 
lodged two provisional patents: 

■ the Anionic Surfactant Test Kit promises to 
provide a new safe, sensitive and reliable field 
test for toxic fire-fighting foam residues in the 
environment, and

■ a novel electrode for detecting lead and 
cadmium contamination in soil aqueous phase 
or water using voltammetry.

In addition, the CRC has prepared seven technical 
reports for industry on issues related to petroleum 
hydrocarbons, human health, natural attenuation, 
Australian contamination law and policy, and safe 
on-site retention of contaminants.

industry context

Recognition of the potential adverse impact of 
contaminants on human health and environmental 
sustainability has led to an exponential growth in 
the number of contaminated sites being remediated 
in Australia. The demand for rapid remediation has 
also seen a significant growth in the number of 
small-to-medium enterprises entering the difficult 
and challenging field of remediation. The lack of 
an appropriate body monitoring the quality of work 
conducted by such remediation companies has 
created the need for a national body.   

The Australian Remediation Industry Cluster 
(ARIC) launched last financial year is now firmly 
established under the coordination of Industry 
Collaboration Manager, Leigh Walters. It exemplifies 
the strong desire of the CRC to deliver new science 
and technology to industry in the most effective 
way possible, and to keep in close touch with 
industry’s wishes and needs. With this in view, 
CRC CARE also took part in EcoForum 08 where 

Managing Director’s Report
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Section Heading4 Managing Director’s Report

it sponsored the sessions on contaminated sites assessment 
and remediation and residual liability for past contamination 
and clean-up, which our polling had identified as a dominant 
concern of industry.

We are pleased to report strong progress in developing research 
ties between CRC CARE and Chinese research establishments 
through our China-CARE Consortium, a program being led by 
HLM Asia Group Pty Ltd, one of the CRC’s original partners. 
Five major research projects are under way in areas such as 
red mud remediation, energy from municipal wastes, degraded 
land rehabilitation, biomass energy for small communities and 
enzyme technology for biomass energy.

The CRC’s National Demonstration Sites (NDS) program is 
now well established, with five sites demonstrating the best 
new approaches to risk assessment and remediation of 
contamination from hydrocarbons, propellants and explosives, 
aqueous film-forming foams and acid sulfate soils. This 
program is a further example of the CRC’s commitment to work 
side-by-side with industry and government in solving major 
contamination issues, and in demonstrating them so that others 
can adopt the same methods. At the same time the community 
can be satisfied it is well protected. 

At the East Trinity site the CRC is working with researchers from 
the Queensland Government in the largest demonstration of 
effective clean-up of a major acid sulfate soils acidity problem 
in the world to date. This is affecting an area of around 800 ha 
and is expected to yield strong local benefits to industry and the 
natural environment, as well as significant export technologies 
given that acid sulfate soils are widespread globally. The CRC 
is generating a concept for the future use of the site which 
will preserve its restored natural values while developing new 
knowledge-based export industries, including remediation.

2.  Risks, oppoRtunities And Responses

Turnover in membership of CRCs continues to pose a challenge 
to their smooth running, with effects felt in forward years. The 
withdrawal of two CRC CARE partners (Sensoron and Exnox) 
in 2006-07 owing to non-payment of contractual contributions 
created a financial hiatus, which has gradually been overcome 
this year through major project initiatives with ExxonMobil and 
the Queensland Department of Natural Resources and Water. 
Additional new projects supported by the Department of 
Defence have also helped minimise the impact of loss created 
by the departure of the two previous partners. 

The Board has recently received confirmation that BHP Billiton 
(Iron Ore Division) and James Cook University will be joining 
the CRC as full partners in 2008-09, providing a promising 
financial, commercial and scientific outlook for the coming years. 
Negotiations have also commenced with Chevron.

Similar challenges apply to movements among key staff. Three 
of CRC CARE’s five program leaders, Professor Neal Menzies 

(Program 3), Professor Rob Fowler (Program 4) and Professor 
Leigh Sullivan (Education) stepped down from their leadership 
roles during 2007-08 to take up other administrative positions 
within their universities. 

However these changes, while challenging from a management 
perspective, have not interfered with the achievement of 
milestones and delivery of scientific outcomes from the CRC as 
a whole.

Difficulties in finding and recruiting suitable PhD candidates 
mentioned in previous annual reports have now largely been 
overcome and the program is running strongly. The 2007 Annual 
Review of the CRC made a number of recommendations which 
have led to the following actions:

■ creation of an industry support group to engage program 
leaders and researchers more closely with industry partners

■ a strategy to develop business/IP plans for all projects, and 
assessment of all projects for IP potential

■ training of researchers in IP issues and exploration of 
commercial opportunities

■ Communicate08 Conference held in Adelaide to improve 
internal communication and share news of scientific 
advances across the CRC’s widely-spread research hubs

■ development of a CRC CARE branding strategy
■ enhancement of the industry newsletter
■ strengthened internal communications
■ development of a student mentoring and coaching program.

3.  impediments to Achievement of the cRc’s 
objectives

In the Variation to the Commonwealth Contract, submitted in 
May 2008, the CRC pointed out that a small number of the 
commercialisation milestones would not be achievable in the 
lifetime of this CRC, and asked that these be removed. The 
CRC has also experienced some difficulty in attracting PhD 
students, and has asked that the target number be reduced 
from 75 to 50. 

The disengagement in year two of three core partners, Sensoron 
Corporation Pty Ltd, Exnox Technologies Ltd and Agriculture 
Victoria Services Pty Ltd, left a significant shortfall in cash and 
in-kind contributions. However, as the CRC has set out in the 
Variation, new partners and commitments appear likely to make 
up this shortfall during 2008-09. Certainly the CRC’s research 
program will not be disadvantaged by the changes, and the 
CRC remains on track to meet its objectives and deliver its 
planned outcomes.

Other impediments to the CRC achieving its original objectives 
included turnover in management staff, an issue which has 
largely been addressed, and the small percentage of time 
committed by academic staff. Negotiations with research 
provider organisations have addressed these time commitment 
problems.
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4. cRc highlights

international impact

Program leaders Professor Jack Ng and Professor 
Megharaj Mallavarapu and Managing Director 
Professor Ravi Naidu gave invited keynote 
papers to international scientific conferences on 
remediation during the year.

Two new books on contaminants have been edited 
within CRC CARE. The book on bioavailability 
provides a new international scientific reference 
on chemical bioavailability in the terrestrial 
environment, while that on metals provides new 
information on toxic metals in the environment. 

New projects were initiated under the China CARE 
Consortium, and research agreements were 
signed with the Indian Institute of Technology 
Kanpur and Bharatiar University, Tamil Nadu, India. 
Collaboration has been established with Leuphana 
University of Lueneburg and the German firm Mull 
und Partner Ingenieurgesellschaft mbH on joint 
demonstration clean-up projects. 

science output

CRC CARE researchers published 70 refereed 
scientific articles during 2007-08, up from 66 in 
the previous year, towards a target of 350 over 
the life of the CRC. An exceptional performance 
was achieved by PhD researcher Tanya Caceres, 
with nine publications to her credit during her PhD 
in the field of pesticide contamination, for which 
she shared the CRC CARE Chairman’s Prize. The 
other recipient was Fang Han for her work on the 
development of nanomaterials for wastewater 
remediation.

At the same time, scientific publication is 
constrained by the confidentiality required for 
projects focusing on patentable products. There 
is therefore some tension between the need that 
researchers have to publish in order to secure 
grants and advance in their profession, and the 
need to refrain from publishing until the long 
process of patenting and commercialisation is 
complete. This tension remains a serious issue for 
CRC CARE scientists.

training

CRC CARE is currently training 40 PhD students 
and 10 postdoctoral researchers. Two PhD 
students received their degrees during the year and 
five more submissions are expected within the next 
three months. 

More than 150 industry representatives attended 
CRC CARE’s coordinated workshops and 
seminars during the year.  Topics included: 
transfer of residual risk, in situ management of 
wastes and contaminated materials, aqueous film-
forming foams, permeable reactive barriers, CO2 
sequestration, and trace elements.

new appointments

Professor Ravi Naidu was appointed Senior 
Technical Adviser, Environment, to the Australian 
Department of Defence, and a member of BHP 
Billiton’s Contaminated Sites Steering Committee.

CRC CARE researchers are now on the editorial 
boards of more than 12 international journals.

policy

The CRC Board established a new policy 
committee under the chairmanship of Dr Paul Vogel 
to set vision and strategic directions for policy for 
the remediation of environmental contaminants.

in conclusion

The first years of any research institute are always 
an anxious time as we wait to see if it delivers on 
its promise. I am delighted to say that, thanks 
to the dedication, enthusiasm and quality of our 
exceptional team of engineers, researchers and 
administrators, CRC CARE in its third year is able 
to report significant progress towards making 
Australia a cleaner, safer and healthier country.

Ravi Naidu
Managing Director
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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, and are mapped against the 
priorities 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, especially 
urban land that would otherwise have a high value.  It will 
contribute to the protection of water quality and safety, as well 
as 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, water, solid and liquid wastes. 
The removal of toxic substances by cost-effective innovative 
techniques to make them harmless continues to be a focus 
of research for the CRC. CRC CARE research projects 
are focusing on the removal of toxic substances including 
petroleum hydrocarbons, solvents, persistent organics including 
PCBs, PAHs, pesticides and asbestos; and heavy metals 
such as arsenic (As), cadmium (Cd), hexavalent chromium 
[Cr(VI)], 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 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 
characterisation, 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 gathering 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. These tools 
provide 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 and Technology Unit, Office of Prime Minister 
and 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.

 

National Research Priorities6
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National Research Priorities

Table 1: CRC CARE’s research focus on 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 10

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 10

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 5



Section Heading8 Governance & 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 Centre). The Company 
is a limited liability entity with 12 shareholders. Voting and 
dividend rights are determined by the value of contributions by 
shareholders (Core Participants) in the Company in the relevant 
financial year. Voting rights and the payment of returns from 
the commercialisation of intellectual property for Supporting 
Participants of the Centre are provided for through the 
ownership of shares in projects.

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

The Chairperson is elected at each annual general meeting with 
the balance of directors serving a term of two years. The Board 
met quarterly during 2007-08 and conducted a strategy meeting 
in November 2008.

Members of the CRC CARE Board during 2007-08 were:

■ Adjunct Professor Paul Perkins AM, Chair
■ Professor Ravi Naidu, Managing Director
■ Emeritus Professor Max Brennan AO, science skills
■ Dr Paul Vogel, CEO of the WA and SA EPA, regulatory skills
■ Emeritus Professor Ian Davey, Independent Director, 

research skills
■ Dr Rod Lukatelich, Environmental Manager BP Refinery 

Kwinana Pty Ltd, petroleum industry skills
■ Mr Edwin Chan, HLM Asia Group Ltd, finance skills
■ Mr Mark Hender, consultant, commercialisation skills
■ Ms Susie Smith, Principal Sustainability Adviser Santos, 

environmental sustainability skills.

the cRc cARe boARd

The role of the board is to:

■ provide governance to the Centre
■ set the overall policy for the Company
■ determine the strategic direction of the Company
■ appoint and review the performance of the Managing 

Director
■ direct the research focus in consultation with the Research 

and Technology Committee, and 
■ oversee technology transfers and commercialisation 

activities.

diRectoR pRofiles

chairman
Adjunct Professor Paul J. Perkins AM, Adjunct Professor 
Australian National University, B Bus, Dip. LGA, AMP 
(Harv.), FCPA, FAICD

Professor Perkins is Chairman of Kimbriki Environmental 
Enterprises (local government waste management and recycling 
– NSW), Foundation Chairman of the Barton Group, a national 
CEO alliance sponsoring Environment Industry Development, 
and member of the Rosenberg International Water Policy Forum 
Board (University of California – Berkeley). He holds the position 
of Adjunct Professor at the Australian National University and 
is the Independent Chairman of the audit committee of Land & 
Water Australia. He was CEO of ACTEW Corporation, a unique 
government-owned holding company which operates electricity, 
gas, water, sewerage and broadband telecommunications 
operations through ActewAGL, the first equity-based public-
private partnership in multi-utility operations in Australia.

He has held board positions in more than a dozen companies 
and numerous government and industry committees and 
taskforces. He was previously a member of the Australian 
Government’s Business Roundtable on Sustainable 
Development and Chairman of the National Environmental 
Education Council. He has served on National Task Forces 
on Environmental Competitiveness, Export, and Critical 
Infrastructure, and was the long-time Chairman of the Australian 
Science Festival. Professor Perkins is presently adviser to 
governments on water, sustainability strategies and resource 
policy matters. He is a past Chairman of both Environment 
Business Australia and the Australian Environmental Export 
Corporation Ltd.

managing director
Professor Ravi Naidu PhD, FSSSA, FASA, FNZSSS

Professor Naidu is an eminent scientist who was the inaugural 
director of the Australian Research Centre for Environmental 
Risk Assessment and Remediation (CERAR). Realising the need 
for a Centre of Excellence on contaminated site remediation, 
together with industry and government support he led the bid 
for CRC CARE in 2004 and established the Centre in September 
2005. Professor Naidu has researched environmental 
contaminants, bioavailability, and remediation for over 20 years. 
He has co-authored over 350 technical publications and co-
edited 10 books in the field of soil and environmental sciences 
including field remediation of contaminated sites. He has worked 
with scientists from USA, Europe and Asia on environmental 
contamination including the recent arsenic poisoning of people 
in Bangladesh, India and China.

CRC CARE governance and management
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In 1998 Professor Naidu was awarded a Gold 
Medal in environmental science by Tamil Nadu 
Agricultural University, elected to the prestigious 
Fellow of Soil Science Society America in 2000 
(third Australian to be elected), elected a Fellow 
of the Soil Science Society of New Zealand in 
2004 and a Fellow of the Agronomy Society of 
America in 2005. He is the Chair of the Standards 
Australia Technical Committee on Sampling and 
Analyses of Contaminated Soils, Chair of the 
International Committee on Bioavailability and Risk 
Assessment, Chair of the International Union of 
Soil Sciences Commission for Soil Degradation 
Control, Remediation and Reclamation, immediate 
past President of the International Society on Trace 
Element Biogeochemistry and sitting member 
of the Victorian EPA Contaminated Sites Auditor 
panel. He is also on the editorial board of eight 
international journals, is Senior Technical Adviser, 
Environment, to the Australian Department 
of Defence, and a member of BHP Billiton’s 
Contaminated Sites Steering Committee.

diRectoRs

Emeritus Professor Max Brennan AO

Professor Brennan is an eminent scientist with 
his career commencing after graduating from the 
University of Sydney in 1954 with a BSc (Hons) 
and a PhD in 1958. His research has focused 
predominantly on cosmic rays, nuclear physics and 
plasma physics. Spending several years at Flinders 
University and Sydney University as Deputy Vice 
Chancellor, he has also served on international and 
national committees, including the International 
Fusion Research Council (1987-1995), Australian 
Atomic Commission (Chairman, 1983-1987) and 
the Australian Research Council (Chairman, 1991-
1997). Professor Brennan was the inaugural Chief 
Scientist for South Australia (2005-2007) and a 
consultant on higher education and research for 
The World Bank (1994-2007). He was made an 
Officer in the Order of Australia in 1985.

Mr Edwin Chan

Mr Chan is a former merchant banker now based 
in New Zealand, but with strong business interests 
and contacts throughout China and South East 
Asia. He is a consultant to major mining and 
manufacturing industries internationally.

Emeritus Professor Ian Davey

Professor Davey joined the University of South 
Australia in 1994 as Pro Vice Chancellor and Vice 
President: Research and International. In 2004 he 
became Pro Vice Chancellor and Vice President: 
Research and Innovation, until his retirement in 
late 2005. A social historian, Professor Davey has 
a Bachelor of Arts with Honours in History and 
Geography and a Diploma of Education from the 
University of Melbourne and a Masters and PhD 
from the University of Toronto, Canada. Prior to 
his appointment at UniSA, he held a number of 
senior academic roles at the University of Adelaide 
including Dean of Graduate Studies.

Nationally, 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). Professor Davey has also 
been a director for the boards of both the University 
of Adelaide and the University of South Australia’s 
commercialisation companies, Luminis and ITEK.

In his retirement, Professor Davey, a partner in the 
Nine Gums vineyard, is involved in producing Brick 
Kiln Shiraz. He is also Chair of the Mawson Lakes 
Innovation and Economic Opportunities Group.

Mr Mark Hender

Mr Hender has been involved with technology-
based businesses for over 15 years. He has a 
broad range of experience at a senior management 
level complemented by detailed experience in 
the strategic management of complex research, 
technology transfer, commercialisation and 
investment projects gained during the five years 
that he was responsible for the operations of ITEK, 
the commercialisation company of the University of 
South Australia.

Mr Hender has extensive experience as a director, 
holding positions with companies involved in a 
diverse range of technologies spanning the life 
sciences and physical sciences. He has been 
involved in raising capital for technology-based 
companies, both by securing venture capital and 
by leveraging grant funding.

Mr Hender is a Rhodes Scholar from Victoria 
and holds a Master of Philosophy (Management) 
from Oxford University and a Bachelor of Civil 
Engineering (Hons) from the University of New 

Governance & management
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South Wales. He is a graduate of the Australian Institute of 
Company Directors and is a director of a range of technology-
based companies including ITEK, Spire Innovations, 
GroundProbe and GTA.

Dr Rod Lukatelich
Environmental Manager - BP Refinery Kwinana Pty Ltd / 
Water Technology Advisor - BP Refining Technology

Dr Lukatelich’s career has spanned academia, environmental 
consulting and industrial environmental management. As 
Environmental Manager he is responsible for monitoring and 
reporting emissions, providing technical support, environmental 
impact assessment for new projects, solid waste management, 
groundwater production, soil and groundwater remediation 
and cleaner production initiatives. In his additional role as 
Water Technology Advisor he provides support to the BP 
Global Refining business in the areas of water and wastewater 
treatment, and minimisation.

Dr Lukatelich has published 52 refereed papers and book 
chapters in Environmental Science. He is a member of the 
Environment Committee of the Chamber of Commerce and 
Industry, the Kwinana Industries Council, a member of the WA 
Department of Environment Stakeholder Reference Group, 
the WA Environmental Protection Authority Industry Reference 
Group and Cockburn Sound Management Council.

Ms Susie Smith 

Ms Smith has over 12 years professional experience in 
resource and environmental management. As Santos’ Principal 
Sustainability Adviser, Ms Smith stewards sustainability 
management and climate change policy and strategy. She 
published Santos’ inaugural sustainability report in December 
2004 and has developed Santos’ sophisticated approach to 
integrating and assessing sustainability performance across its 
businesses.
  
Ms Smith represents Santos on the various climate change 
industry bodies including the Australian Petroleum Production 
and Exploration Association, the Australian Industry Greenhouse 
Network and the Australian Business and Climate Group.
Before joining Santos in 2003, she was the South Australia 
Manager for Ecos Consulting. As a regular speaker at industry 
conferences Ms Smith deals with a broad range of topics from 
sustainability and ecological footprint studies to climate change 
policy and emissions trading.

Dr Paul Vogel
Chairman, Environmental Protection Authority of Western 
Australia 

Dr Vogel has a PhD in chemistry from the University of 
Western Australia. He is Chairman of the WA EPA, which is the 
primary source of independent advice to government on the 
environmental acceptability of development proposals in that 
state.

Prior to his recent appointment to this position in late 2007, he 
was the inaugural Chief Executive and Chairman of the South 
Australian EPA from November 2002, with responsibilities 
for environmental regulation, development assessment and 
radiation protection.

Dr Vogel has worked across the three tiers of government, 
business and the community and has extensive experience and 
knowledge in organisational and regulatory reform and strategic 
and collaborative approaches to sustainability, natural resources 
management, waste management, air and marine quality, site 
contamination and radiation protection.

Changes to Participants

During the reporting period, CRC CARE has seen a number of 
changes and sought acceptance from the Commonwealth for 
variations to the Centre’s operating agreement. 

The changes requested are:

1. Sensoron Corporation Pty Ltd, Exnox Technologies Ltd 
and Agriculture Victoria Services Pty Ltd be retired from 
the Agreement. Additional cash funding has been sourced 
to cover the shortfall resulting from the retirement of these 
Participants.

2. As a result of an internal company restructure, Coffey 
Environments Pty Ltd be admitted as a Core Participant, 
replacing Coffey Geosciences Pty Ltd and IT Environmental 
(Australia) Pty Ltd. The contributions of Coffey Environments 
match those of the combined contributions of Coffey 
Geosciences Pty Ltd and IT Environmental (Australia) Pty 
Ltd.

3. The contributions by Agilent Technologies Australia Pty 
Ltd be converted from cash to in-kind, with the in-kind 
contribution to match the scheduled cash commitment. 
Agilent Technologies Australia Pty Ltd has made a significant 
in-kind contribution to CRC CARE over the first two years of 
operation. It is now clear that such an in-kind contribution is 
likely to continue as research programs are now underway 
that require Agilent to provide access to equipment, 
consultation and advice, support for conferences and 
presentations, and assistance with method development.
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CRC CARE’s Board L-R:

Cathy Cooper (Company Secretary), Charles Wong (representing Edwin Chan), Professor Ravi Naidu (Managing Director), Emeritus 
Professor Ian Davey, Mark Hender, Dr Paul Vogel, Dr Rod Lukatelich, Adjunct Professor Paul J Perkins AM (Chairman), Susie Smith. 
Absent: Emeritus Professor Max Brennan AO.
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boARd committees

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

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

the Audit and Risk management committee meets at 
least twice a year to oversee:

■ financial reporting procedures, accounting policies and the 
audited accounts of the Company

■ compliance of the Company with its legal and statutory 
obligations, and

■ management of risk elements faced by the Company.

This Committee comprises four Company directors and is 
chaired by Professor Paul Perkins.

the Remuneration committee comprises four Company 
directors (including the Managing Director) and is chaired by 
Professor Paul Perkins. The Committee meets at least once a 
year to review the remuneration arrangements for the Managing 
Director and members of the Board of the Company. 

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 nine members. 
The Committee includes three company directors, the Managing 
Director and five industry experts of national and international 
standing. The Committee is chaired by Emeritus Professor Max 
Brennan.

Audit & Risk Committee

Commercialisation
Committee

Remuneration
Committee

Research & Technology
Committee

Policy
Committee

BoardCompany Secretary

Managing Director

Executive PA

Finance Officer

Business Manager
Education and Technology

Transfer Manager
Administration 

Assistant

Research Program 
Leaders

General 
Manager

Demonstration 
Program Coordinators

Program Leader 
Education

Communication
Manager

Industry Collaboration
Manager

Policy Advisory
Committee

Management
Committee

Publications
Officer

Science 
Communication

Officer

CRC CARE 
organisational structure
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the commercialisation committee has seven 
members of which three are CRC CARE directors 
with the balance comprising senior managers and 
Program Leaders. The Committee is required to 
meet at least two times per year, and is chaired 
by CRC CARE director Mr Mark Hender who has 
extensive commercialisation experience.

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

non-boARd committees
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, 
National Environment Protection Council (NEPC) 
Service Corporation and has thirteen members 
including three company directors. The Committee 

has expertise and interest in the regulation of 
environmental contamination issues.

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. The Management Committee is chaired by 
the Managing Director. This committee meets at 
least four times per year and advises the Board 
through the Managing Director on research 
priorities, reports on the monitoring of milestones 
and performance indicators and ensures effective 
industry, regulator and stakeholder participation. 
The Management Team comprises the Managing 
Director, senior managers of the Company and the 
Program Leaders.

cRc staff, Administration and head office

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 are the 
Managing Director, Executive Personal Assistant 
to the Managing Director, General Manager, 
Business Manager, Finance Officer, Education 
and Technology Transfer Manager, Industry 
Collaboration Manager, Coordinators of National 
Contaminated Sites Demonstration Programs, 
Communication Manager, Science Communication 
Officer, Publications Officer and Administration 
Assistant.

Table 2: Specified personnel

2.1 Board Members

Name Position/Key Skills

Adjunct Professor Paul Perkins Independent Chair

Professor Ravi Naidu Managing Director

Emeritus Professor Max Brennan Director with science experience

Dr Paul Vogel Director with regulatory experience

Emeritus Professor Ian Davey Director with research experience

Dr Rod Lukatelich Director with petroleum industry experience

Mr Edwin Chan Director with venture capital/finance experience

Mr Mark Hender¹ Director with commercialisation experience

Ms Susie Smith2 Director with environmental sustainability experience

 
 ¹Appointed November 2007

 2 Appointed November 2007

Organisational structure
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Table 2.3 Program Leaders in 2007-08

Name Organisation CRC Position/Role

Professor Jack Ng University of Queensland Program Leader: Risk Assessment

Professor Megharaj 
Mallavarapu

University of South Australia Program Leader: Remediation Technologies

Professor Nanthi Bolan University of South Australia Program Leader: Prevention Technologies

Professor Rob Fowler
(Retired in March 2008)

University of South Australia Program Leader: Social, Legal, Policy and Economic Issues

Professor Leigh Sullivan Southern Cross University Program Leader: Education and Training

Table 2.2 CRC CARE Board: Attendance at Board meetings

Name
August
2007

September
2007

November
2007

February
2008

May
2008

Adjunct Professor Paul Perkins Y YP Y Y Y

Professor Ravi Naidu Y YP Y Y Y

Emeritus Professor Max Brennan Y YP Y Y A

Dr Paul Vogel Y A Y Y Y

Emeritus Professor Ian Davey YP YP Y A Y

Dr Rod Lukatelich Y A Y A Y

Mr Edwin Chan* A A A A A

Mr Mark Hender** - - - Y Y

Ms Susie Smith** - - - Y Y

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

* Charles Wong represented Mr Edwin Chan in the May 2008 Board meeting

** Commenced February 2008
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The underlying principle of Australian environmental 
regulation is to seek to ensure that land and water 
is fit for use, and does not pose a risk to human 
health or the environment. It is a specific intention 
of the regulations to avoid prescriptive remedies 
and unnecessary cost, and to allow solutions that 
are appropriate for future use (ANZECC 1992).

Australia is faced with the challenging task of 
remediating more than 100,000 potentially 
contaminated sites which could cost industries 
and government organisations in excess of $5 
to $8 billion (1997 estimate). There is ongoing 
remediation of existing contamination, and 
hundreds of millions of dollars are being spent each 
year on satisfying clean-up criteria. However, there 
continues to be considerable uncertainty regarding:

■ the basis for the clean-up criteria
■ the magnitude of the resulting risk 
■ the application of new cost-effective 

management and remediation methods which 
target residual contamination and risk, and

■ regulatory and community acceptance of the 
management strategies.  

Industry has been carrying out its own development 
and research work to deal with this high level 
of cost and uncertainty. It has been seeking to 
establish clear parameters that would allow a ‘risk-
based’ approach to management of contaminated 
sites. The dearth of scientific understanding has 
frustrated creation and acceptance of these 
risk-based regimes under the current regulatory 
arrangements. Even where regulatory authorities 
have accepted such risk-based approaches, the 
uncertain foundations for these regimes have left 
significant exposure in public debate and potential 
liability. The public is unclear about the basis for 
community and environmental protection, which in 
key instances has led to heated public debate and 
further government intervention.  

The risk-based approach to remediation is an area 
that is still controversial, and regulators and the 
community throughout the world are demanding 
sound evidence that contaminants left behind 
in the soil do not pose a risk under changing 
environmental conditions.

There is potential for Australia to develop a sound 
scientific basis for regulatory regimes in relation 
to contamination issues. Through investment in 
targeted research, CRC CARE is developing risk-
based approaches that provide a safe, healthy and 
productive environment. Through this approach, it 
is generally not a requirement to achieve full clean-
up and to remove all contamination. 

Australian state, federal and territory governments 
have established various environment protection 
agencies that are charged with establishing 
regulatory regimes in relation to contamination 
issues. These agencies have been working 
cooperatively with industry to establish suitable 
regulatory regimes. Under the umbrella of the 
National Environment Protection Council (NEPC), 
all Australian state governments have developed 
and adopted the National Environment Protection 
(Assessment of Site Contamination) Measure 1999. 

Unfortunately, resources and other constraints 
have meant that Australia’s regulatory regime has 
largely drawn on overseas experience. Overseas 
regulations are not suited to the Australian 
environment with its soils that are old and highly 
weathered. However, there has been a shortage of 
scientific information on which to base an effective 
Australian regulatory regime. There therefore 
remains considerable uncertainty about the 
effectiveness of the current regulatory environment, 
and this uncertainty is increasing costs for our 
national industries. Uncertainty arises because of:

■ complexity of the issues and limited 
understanding of the factors involved 

■ difficulty with measurement of indicators 
relevant to environmental and human health

■ lack of data relating to ecological systems and 
human health for the various contaminants 
under the conditions that apply in Australian 
soils and water, and

■ lack of understanding of the implications and 
risks associated with residual contamination 
and how this should be managed in perpetuity. 

Research activities

Research activities & achievements
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These uncertainties in risk and technology application can create 
significant exposure to liability. 
 
Since its establishment in September 2005, and through its 
partnership with industries and regulatory bodies, CRC CARE 
has made significant progress towards the development of 
guidance documents on the assessment and remediation 
of contaminated sites. Along with this monitoring, tools and 
remediation technologies have been developed to monitor 
certain toxic substances in soil, air and wastewater. The four 
research programs are interlinked via both basic science 
addressing the fate and behaviour of contaminants in the 
environment, and the development of predictive tools. This work 
is underpinned by research conducted in Program 4 focusing 
on social, legal and economic issues. The CRC recognises that 
adoption of any new technology requires an appreciation of the 
technology by the community and hence the focus on societal 
issues.

1) Nature of major consultancies and their contribution to 
the CRC

Following its establishment, CRC CARE researchers have 
undertaken a number of consultancies arising largely from 
non-partner organisations. These organisations recognise 
CRC CARE as an independent and unbiased body focusing on 
science and technology excellence. Such consultancies have 
led to new initiatives (e.g. ExxonMobil Demonstration Site, Land 
Management Corporation, WA DoE).  

2)  Nature of any grants and how they contribute to the 
CRC

The new partnership with the Queensland Department of Natural 
Resources and Water, worth in excess of $3 million, assists 
CRC CARE fund a demonstration site on the remediation of acid 
sulfate soils. A similar large initiative with ExxonMobil in Adelaide 
helps CRC CARE address milestones focusing on recalcitrant 
hydrocarbons. The Department of Defence has also increased 
its core funding of demonstration site work thus assisting CRC 
CARE address milestones on reactive barriers to clean up 
groundwater.

3)  Changes to future research directions 

While the majority of milestones will continue as per the original 
agreement, CRC CARE will add new initiatives focusing on:

(a) the economic impact of contamination on land and property 
values including human health

(b) waste innovation and energy
(c) nanosensors.

These new initiatives assist CRC CARE address core areas of 
research currently not being conducted elsewhere.

 

Through investment in targeted research, CRC CARE is developing risk-based approaches that provide a safe, healthy 
and productive environment.
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Professor Jack Ng, 

Program Leader

pRogRAm oveRview

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

The Program consists of five subprograms:

1. Reliable and acceptable techniques and 
technologies to quantify the risk associated 
with contamination in soil, groundwater, surface 
water and air

2. Methods for speciation, bioavailability and 
toxicity assessment of contaminants

3. Exposure pathway and biological effect 
assessment

4. Risk characterisation and communication
5. Epidemiological and demographical studies 

focusing on the effect of point source air 
emissions associated with major industrial 
centres.

pRogRAm pRogRess

Projects in Program 1 focus on sensor tool 
development which will allow reliable and rapid 
methodologies for the monitoring of environmental 
contaminants and biological responses in receptors 
including microorganisms, plants, animals and 
humans. For example, chemical and biological 
sensors are being developed for the detection of 

both organic and inorganic contaminants in the 
environment. Projects also promote risk-based 
and evidence-based approaches for realistic risk 
assessment using in-vitro and in-vivo bioavailability 
and toxicity studies. Some of the studies will 
investigate the relationship between environmental 
pollutants and chronic health diseases. An 
important outcome will be a series of innovative 
tools that both industry and regulatory agencies 
can apply for the benefit of a safer environment.

In addition to fundamental research, a large 
number of applied research projects are in 
progress. Most of the projects include a training 
component providing scholarships to PhD students 
and postdoctoral fellowships. Program 1 is also 
involved in large national demonstration projects.

key ReseARch Achievements

1. Tools for monitoring toxic contaminants

Novel cost-effective tools, both chemical and 
biological, are urgently needed to support real-
time monitoring of chemical contamination in 
soil, air and water at highly contaminated sites. 
The approach adopted in this research has been 
to integrate conventional chemical analytical 
techniques and contaminant-sensitive probes. 
An important development in 2007-08 was the 
isolation and characterisation of metal-resistant 
microbes and the successful insertion of a Lux 
gene which responds to the presence of a 
contaminant by emitting light. This is an excellent 
basis for the development of new biosensor tool. 
In addition, chemical sensor probes have been 
modified to improve both sensitivity and selectivity, 
and a patent is pending.
(Partner: UniSA)

2.  Uptake of contaminants by plants and 
human health risk

This research focuses on the bioavailability of soil-
borne contaminants and their transfer from soil to 
garden produce in backyard gardens in regional 
and urban areas of Australia. Plant uptake data 
will be used to develop a soil-plant transfer model 
which will be incorporated with bioavailability data 
into risk assessment models, providing a more 

Risk Assessment

Program 1:  Risk Assessment
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accurate and robust method for determining human health risk. 
Green-house experiments and animal uptake studies are well 
advanced.
(Partner: UniSA)

3.  Asbestos minerals in the natural and built environment 

The presence and fate of life-threatening asbestos materials in 
the built environment remains a major air contamination issue 
in many countries. This project has now developed a new 
asbestos fibre sampler with improved sensitivity, and has been 
tested with a range of different asbestos minerals. A review 
article is being prepared for publication.
(Partner: UniSA)

4.  A unicellular tool for assessing the toxicity of single 
metals or metal mixtures 

The algal flagellate Euglena gracilis Z and its mutant SMZ offer 
the possibility of developing a fast and inexpensive unicellular-
based tool for assessing the toxicity of contaminants, including 
mixtures. A unique feature is that the Z strain can be used as 
a plant model whereas the SMZ can be used as an animal 
model. The project has now established a single metal dose 
response relationship, and work has begun on mixtures. Initial 
observations have shown that selenium has a protective effect 
on arsenic toxicity. 

In an especially useful development, a way was found to 
maintain the Euglena cell culture at ambient environment and 
temperatures (10-35ºC). This is a major advancement compared 
to having to use an incubator with a fixed temperature, and 
will pave the way for the monitoring of biological effects in the 
environment.
(Partner: UQ)

5.   Assessment of biological effects induced by oxidative 
stress 

A common result of contamination is that harmful metals 
displace ‘essential’ metals needed for critical cell functions 
resulting in cell damage. A useful sign of this is oxidative stress, 
which can be indicated by the presence of urinary bilirubin 
oxidative metabolites (BOMs). Early results in this work so far 
have shown that contaminants can induce BOMs in both in-vitro 
and in-vivo systems, suggesting that this might be a useful basis 
for assessing levels of bio-available contaminants.
(Partner: UQ)

6. Adsorbed organic species on respirable alumina particles 

This project addresses a specific knowledge gap that exists 
in the aluminium industry. A special flow chamber has been 
built for adsorption and desorption kinetic studies of non-polar 
and polar compounds. The non-polar component is complete. 
UV degradation of organic compounds adsorbed on alumina 
particles will also be studied.
(Partner: Chemistry Centre of WA)

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

This project aims to develop cost-effective and reliable 
analytical techniques for the characterisation of organometallic 
compounds in alumina refinery emissions. Chromatographic 
and detection conditions for tetramethyltin, trimethylarsine, 
methylmercury and dimethylselenide were established.  
Optimisation is continuing, and investigation into derivatisation 
conditions for other compounds has also begun. Sampling 
procedures are now being investigated.  
(Partner: Chemistry Centre of WA)

8.  Assessment and management of groundwater 
ecosystems at contaminated sites 

Recent discoveries about ‘stygofauna’ living in groundwater 
systems have astonished biologists, since their diversity 
and even their presence has surprised many. One of the 
opportunities they offer is to assist in setting ecological 
investigation levels (EILs), since their condition and abundance 
may be affected by local contamination. This project has so 
far focused on the effects of metals. Methods for microbial 
assessment have been finalised, and repeat sampling of 
different aquifer types began late in 2007-08.
(Partner: UTS)

9.  Modelling and field assessment of vapour intrusion 
threats – review and national guidance 

The CRC held a Petroleum Hydrocarbon Vapour Modelling 
Workshop on the Gold Coast, Queensland, in February 2008, 
involving state agency regulators, oil majors, consultants and 
researchers. Members of the NEPM review team also attended. 
This work forms the basis of the CRC’s first Technical Report, 
scheduled for publication in 2008. 
(Partner: CSIRO)

10. Heavy metal phytotoxicity in long-term contaminated 
soils: Implications for the development of Australian 
regulatory guidelines and realistic environmental risk 
assessment

The National Environment Protection (Assessment of Site 
Contamination) Measure 1999 (NEPC, 1999) established interim 
ecological investigation levels (EILs) as a guide for assessment 
of contaminated sites. These measures are based on total metal 
concentrations that were derived using professional judgement 
from a range of sources including provisional phytotoxicity-
based levels established by the NSW EPA. 

However, the contaminated site auditors and remediation 
industries have raised concerns about the application of these 
phytotoxicity guidelines and their protective limits in ecological 
risk assessment. This project aims to conduct detailed 
investigations to develop phytotoxicity guidelines for copper and 
cadmium applicable to a wide range of soil types commonly 
found in Australia. Research conducted so far demonstrates 
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significant difference in the ability of different native 
plants to tolerate increasing levels of toxic metals 
in soils. While the bioavailable metal fraction which 
causes phytotoxicity is the same for different soil 
types, the total metal loading varies significantly 
due to the markedly different ability of soils to sorb 
toxic metals. 
(Partner: UniSA)

The following projects conducted by Program 1 
staff are described in this report under research 
managed in collaboration with the Australian 
Institute of Petroleum in the section on the CRC’s 
National Contaminated Sites Demonstration 
Program.

1.  Development of a harmonised national 
guideline document for characterisation of 
sites impacted by petroleum hydrocarbons. 
(CH2MHill)

2.  Development of petroleum hydrocarbon soil and 
groundwater health screening levels (HSLs).

 (GHD)

3.  Protocols and techniques for characterising 
sites with subsurface petroleum hydrocarbons. 
(CSIRO)

4.  A tiered approach to health investigation 
levels (HILs) for soils and aquifers affected by 
petroleum hydrocarbons. 

 (GHD, Coffey Environments)

Risk Assessment

One area of research for Program 1 – led by Dr Euan Smith (pictured) – is the 
uptake of soil-borne contaminants by plants and the risk this may pose to 
humans from backyard produce.
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Professor Megharaj Mallavarapu, 

Program Leader

pRogRAm oveRview

The major objective of this program is to develop cost-effective 
and sustainable remediation technologies for contamination 
that are acceptable to regulatory agencies and auditors. This 
includes the development of:

■ cost effective, innovative and low-risk technologies for soil 
remediation (including treatment, bioavailability reduction 
and a combination of these) that can maximise overall land 
value and minimise the amount of soil disposed of in landfills

■ remediation approaches for groundwater source zones that 
reduce costs and risks. These include monitored natural 
attenuation, enhanced natural attenuation, methods of free 
phase reduction, and permeable reactive barriers

■ technologies that offer a rapid and cost-effective response 
to biological or chemical hazards from accidental releases or 
from terrorist activities

■ a remediation database accessible to Australian and 
international industry.

The Remediation Technologies Program consists of five 
subprograms:

1.  Remediation technologies for heavy metal(loid) 
contaminated soils

2.  Remediation technologies for mixed contaminants
3.  Remediation of persistent organic pollutants
4.  Remediation technologies for contaminated groundwater
5.  Reactive filtration media for remediation.

The subprograms consider both chemical and biological 
remediation, including phytoremediation using plants, or a 
combination of these technologies based on their suitability 
for air, soil and surface and groundwater remediation. 
Chemical technologies include permeable reactive barriers for 
groundwater remediation, chemical oxidation, soil washing, 
solvent/surfactant washing, and use of naturally occurring 

and synthetic nanomaterial to neutralise the toxic effect of 
contaminants found in soil, air and water. 

Biotechnologies being used and refined include 
phytostabilisation, phytoremediation, microbial bioremediation 
including aerobic/anaerobic degradation of contaminants, 
natural attenuation or enhanced natural attenuation and 
enzyme-based technologies. This program places emphasis 
on risk-based land management in developing remediation 
technologies. Skills in toxicological and chemical analysis 
underpin research into remediation efficacy.

Both fundamental and applied research projects are underway. 
Most provide training for PhD and Honours students, as well 
as postdoctoral candidates. Research within the program 
combines laboratory studies with field-based research, with 
the projects bringing together a range of disciplines to develop 
sustainable solutions to complex contamination problems. 
The skills deployed include analytical chemistry, environmental 
chemistry, hydrogeology, modelling, soil and water science and 
environmental microbiology.  

key ReseARch Achievements in 2007-08

1.  Field demonstration and patent filed for the anionic 
surfactant test kit

Before being phased out, fluorinated compounds known as 
PFOS formed the basis of fire retardants commonly used by 
military and civilian authorities around the world. Unfortunately 
they are toxic and highly persistent, both in humans and in the 
environment. In work led by Professor Megharaj Mallavarapu, 
the CRC developed a field test kit and two methods of 
cleaning up PFOS contamination. A successful field trial of the 
technology was conducted in 2007-08, and the CRC’s first 
patent filed for an ‘anionic surfactant test kit’. An assessment of 
the market for this product began in 2008.
(Partner: UniSA)

2.  Isolation and characterisation of hexavalent chromium-
detoxifying bacteria

Hexavalent chromium [Cr(VI)] is highly toxic, teratogenic and 
carcinogenic to man and animals. Some bacterial species 
have the ability to reduce Cr(VI) to its stable speciation state 
Cr (III), which is insoluble and comparatively less or non toxic, 
thus providing scope for environmental bioremediation of Cr(VI) 
pollution. Research led by Professors Megh Mallavarapu and 
Ravi Naidu isolated Cr-detoxifying bacteria for their potential to 
use in bioremediation of Cr(VI) contamination of soil and water. 
The Cr detoxification mechanisms in these bacteria have been 
characterised, and Drs R.C. Patra and S. Malik have carried out 
genetic characterisation.
(Partner: UniSA) 

Program 2: Remediation Technologies
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Remediation Technologies

3.  Isolation and characterisation of 
fenamiphos, an organophosphorus 
pesticide-detoxifying bacterium

Fenamiphos is one of the most widely used 
organophosphorus pesticides against soil 
nematodes in turf greens and in agriculture. 
The widespread contamination of fenamiphos is 
a potential concern due to its extreme toxicity to 
birds, mammals and other wildlife. 

Professor Megh Mallavarapu has isolated a 
bacterium with an exceptional ability to hydrolyse 
fenamiphos and its toxic oxidation products 
fenamiphos sulfoxide and fenamiphos sulfone. 
Also, the cell-free preparation of this bacterium was 
highly effective in hydrolyzing fenamiphos and its 
oxides. These results demonstrate the potential of 
this bacterium in detoxifying pesticide waste in the 
environment, including groundwater. Miss Tanya 
Caceres studied the potential of this bacterium for 
remediation of pesticide-contaminated soil and 
water as part of her PhD under the supervision of 
Professors Megh Mallavarapu and Ravi Naidu.  
(Partner: UniSA)

4.  Chemical characterisation and 
ecotoxicological evaluation of aqueous 

 film-forming foams (AFFF)

AFFF products are used as effective fire 
suppressive agents against hydrocarbon fuel fires. 
The use of the old AFFF product Lightwater has 
been banned due to its toxic and bioaccumulative 
active ingredient, PFOS. This CRC CARE project, 
led by Professors Megh Mallavarapu and Ravi 
Naidu, investigated the chemistry, fate, behaviour 
and environmental toxicity of the new alternatives to 
Lightwater, such as Ansulite and RF. This research 
has now resulted in safe levels being determined 
for these products. The research team included 
Dr Zuliang Chen, Phil Mercurio and Fiona Perso.
(Partner: UniSA, Dept of Defence)

5.  Molecular characterisation of BTEX-
degrading bacteria

BTEX (benzene, toluene, ethyl benzene and xylene) 
are widespread groundwater contaminants which 
are highly toxic and carcinogenic. Research is 
continuing to reveal that some naturally occurring 
bacteria have the ability to break down these 
contaminants into their harmless constituent 
components.

Traditionally, identification and characterisation of 
microbial community composition in contaminated 
soil and water has been limited to the ability 
to culture microorganisms from environmental 
samples. It has been estimated that the microbial 
community in one gram of soil may contain over 
one thousand different bacterial species, but less 
than 1% of these may be culturable.  To overcome 
this problem, molecular techniques based on 
nucleic acids (DNA and RNA) have been developed 
for detection and characterisation of bacterial 
populations in contaminated sites.  

The research conducted by Dr Seidu Malik, as 
part of a CRC CARE Defence flagship project led 
by Professors Megh Mallavarapu and Ravi Naidu 
on ‘Monitored natural attenuation of petroleum 
hydrocarbons’ at a RAAF base, characterised the 
microorganisms and their catabolic genes in the 
contaminated aquifer. The work has demonstrated 
the role that microbes play in the breakdown of 
these hydrocarbons.
(Partner: UniSA)

6.  Provision of a scientific basis for natural 
attenuation of petroleum hydrocarbons in 
groundwater 

Natural attenuation, the process by which naturally 
occurring bacteria degrade contaminants in situ, 
has been used as an option for remediation of 
groundwater contaminated with hydrocarbons in 
USA and Europe. However, there is no consensus 
in Australia among the regulators with regard to the 
acceptability of natural attenuation as a remediation 
method. A Defence CRC CARE flagship project led 
by Professors Ravi Naidu and Megh Mallavarapu 
has demonstrated that natural attenuation was a 
potential option for remediation of hydrocarbon-
contaminated groundwater at a RAAF base by 
providing multiple lines of scientific evidence. 

This study involved (a) characterisation of 
hydrogeology of the sites, (b) contaminant 
delineation in soil and groundwater, (c) determining 
geochemical indicators of natural attenuation 
(oxygen, methane, iron, sulfate, nitrate etc.), (d) 
contaminant modelling and plume stability, (e) 
molecular microbiological techniques to document 
the presence of catabolic genes/microbes and (f) 
compound-specific stable isotope fractionation 
of carbon for BTEX in groundwater. The research 
team included Dr Zuliang Chen, Dr S. Nandy, Fiona 
Perso, Dr Seidu Malik and Natalie Tokarev.
(Partner: UniSA)
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Other highlights in Program 2:

■ novel material synthesised for their ability to remove anionic 
contaminants and toxic heavy metals

■ investigation of carbon/zeolite composite for organic 
adsorption found that the composite exhibited higher 
removal efficiency than zeolite

■ developed adsorbent/catalyst based on Fe/SBA-15 for 
organic oxidation and tested the performance

■ developed several different mesoporous materials coated by 
TiO2 and other metal oxides to be used as photocatalysts 

■ developed a model to simulate a monolith photocatalytic 
reactor for organic oxidation.

 

The Anionic Surfactant Test Kit, for which CRC CARE’s first patent was filed in 2008.
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Prevention Technologies

Professor Nanthi 

Bolan, Program 

Leader

pRogRAm oveRview

The main aim of this program is to minimise 
contamination and waste generation, and to 
maximise resource recovery. As such, its main 
objectives are the: 

■ development of techniques for assessing 
and applying wastes to add value and avoid 
subsequent contamination

■ modification of contaminated soils and wastes 
by coupling remediation technologies to avoid 
adverse effects

■ manufacture of slow-release nutrient-rich 
artificial soils from municipal and industrial 
wastes

■ enhancing the large scale application of wastes 
and recycled water to land for crop production 
and environmental protection.

The Prevention Technologies Program includes 
three subprograms:

1.  Manufactured soils
2.  Soil recycling
3.  Biodegradation of agricultural wastes.

These subprograms address the broad questions 
of reusing solid wastes and recycled water, 
particularly investigating the innovative use of 
organic wastes in agriculture for their nutrient 
content (nitrogen, phosphorus and sulfur), 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), 
the use of metallic manufacturing wastes for their 

micronutrient value (e.g. copper, zinc, manganese), 
and the potential value of recycled water irrigation 
as a source of water, carbon and nutrients. 

key ReseARch Achievements in 
2007-08

A feature of Program 3 in 2007-08 was the 
excellent alignment of PhD projects to the CRC’s 
milestones and the significant contribution they 
made towards the CRC achieving them. Research 
highlights for the year for the Program were:

1.  Constructed wetland systems 

The land application of contaminated effluents is a 
major research area of the Program, and includes 
the ability of constructed wetland systems to 
filter contaminants. Effluents being investigated 
included those from piggeries, dairy sheds and 
factories, as well as sewage. In 2007-08 a review 
of the reuse of saline-based recycled water was 
completed, accompanied by a final report on the 
filtering potential of the giant reed (Arundo donax) in 
constructed wetlands and its potential as a biofuel 
crop. This review will serve as a benchmark for 
the beneficial use of saline-based recycled water 
for use in sustainable production systems where 
environmental protection is also an important goal. 
The review will be published as a CRC Technical 
Report. 
(Partners: Vic. DPI)

2.  Economic use of solid waste as a 
nutrient source and soil conditioner for 
environmental remediation 

Large quantities of organic and inorganic solid 
wastes are generated from agricultural (e.g. poultry 
and pig manure) and other industries (e.g. coal 
combustion products). These products can be 
used as a source of nutrients and carbon and also 
to strip or immobilise contaminants from terrestrial 
and aquatic systems.  

For example, focusing on the use of waste 
products in the development of synthetic soils, 
CRC research has established that solid wastes 
can be used as low cost adsorbents and 
immobilising agents for heavy metals. This work 

Program 3: Prevention Technologies
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contributes to a research strategy which aims to convert waste 
by-products into a value-added economic resource.
(Partner: UQ)

3. Heavy metal tolerance in grass species

One of the key requirements in managing a polluted site is the 
avoidance of further off-site or downstream contamination. 
The revegetation of metal-contaminated areas to stabilise 
contaminants (i.e. phytostabilisation) is an increasingly popular 
strategy that will assume even greater importance as the mining 
industry continues to expand. 

Research into the tolerance of grass species to heavy metals 
is providing useful guidance to land managers in their selection 
of species for such use. This research is also revealing some 
of the physiological strategies plants use to grow in metal-
contaminated environments. New work in this area has 
produced a database of metal tolerance in grasses and new 
understanding of the physiological mechanisms involved. 
(Partner: UQ)

4.  Recycled water for mine site revegetation, market 
gardens and viticulture 

In many industrial and mining areas in Australia, water is a highly 
valued resource where communities prefer to use recycled 

wastewater for non-potable purposes. Thus Port Pirie in 
South Australia uses recycled water to establish vegetation in 
a green belt to keep down lead-laden dust. However, typical 
wastewaters, such as piggery effluent, treated sewage and 
wool scour water, tend to have high levels of dissolved organic 
carbon (DOC). This project is showing that such a cocktail can 
reduce the bioavailability of heavy metal contaminants, which is 
desirable, but at the same time it can also mobilise them in soil 
and leach them into groundwater. 

Recycled water is also used on grape vines in some wine 
producing areas, such as McLaren Vale and the Barossa Valley 
in South Australia, and in the market gardening area of Virginia 
near Adelaide. Research at McLaren Vale is comparing the 
different effects on soil of using local bore water and wastewater. 
Indications are that the use of recycled wastewater can lead to 
a build up in the soil of phosphorous. Sodium levels can also 
increase, which tends to displace calcium into soil solution. 
Further, if chlorine is present in sufficient amounts, it is able to 
act as a companion ion and effectively transport calcium out 
of the soil. This depletion of calcium is not desirable in the long 
term. The research has served to alert soil chemists and growers 
to this possibility before the problem has become serious or 
widespread, and in time for mitigative measures (e.g. application 
of gypsum) to be investigated. 
(Partner: UniSA)
 

Research in Program 3 includes comparing the different effects on soil of using 
local bore water and wastewater in the McLaren Vale grape-growing area.
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Social, Legal, Policy & Economics

Professor Rob Fowler, 

Program Leader (until 

March 2008)

pRogRAm oveRview

This research program aims to understand and 
characterise the social, legal and economic drivers 
associated with environmental contamination 
and remediation, so that future solutions will be 
economically sound, socially acceptable and rapidly 
adoptable. It will review and evaluate the legal and 
policy frameworks that govern the assessment 
and remediation of contaminated sites, using a 
comparative methodology, with the aim of identifying 
cost-effective solutions whilst also addressing 
community expectations and concerns – both in 
Australia and the Asia-Pacific region.

The Social, Legal, Policy and Economic Issues 
Program includes two subprograms: 
               
1.  Community perceptions and acceptance
2.  Legal and policy frameworks for addressing site 

contamination in Australia and the Asia-Pacific 
region. 

Three projects were commenced during 2007-
08 in the first subprogram. The first is intended to 
develop draft guidelines for community consultation 
concerning site assessment and remediation for the 
assistance of industry, consultants and regulators. 
The second involves a survey of community attitudes 
to the retention of contamination on-site. 

Both projects are intended to bring fresh 
knowledge and approaches to the often difficult 
task of addressing community concerns about site 
contamination problems.  

The third project is a review of risk assessment 
methodologies in the context of proposals to consider 
in situ retention, with the aim of clarifying the technical 

approaches to this particular remediation option.

During 2007-08, the law and policy subprogram was 
significantly advanced. Two projects involving detailed 
surveys of the legal and policy frameworks relating 
to site contamination in Australia and in selected 
jurisdictions in North America and Europe were 
substantially completed. A project to review regulatory 
approaches, both in Australia and overseas, to the in 
situ retention of contaminants was also undertaken. 
Follow-up projects to review law and policy in the 
Asia-Pacific region and to prepare guidelines for site 
contamination legislation also were approved.

The Program Leader, Professor Rob Fowler, 
resigned in March 2008 in connection with his 
planned retirement, and Dr Roel Plant from UTS was 
appointed as the new Program Leader for Program 4.

key ReseARch Achievements

The program’s key research achievements to date 
include:

■ compilation of a substantial collection 
(both electronic and hard-copy) of laws, 
regulations, policies and guidelines concerning 
site contamination law and policy in many 
jurisdictions, both within Australia and overseas 
(in Europe and North America)

■ preparation and presentation of analyses of site 
contamination law and policy in jurisdictions 
within Australia, Europe and North America

■ a detailed analysis of current regulatory 
approaches in Australia and overseas to the 
retention of contaminants on-site, including 
recommendations for policy and legislative 
reforms. 

Professor Rob Fowler delivered papers at the 
following conferences during 2007-08:

■ 8th International Committee on Contaminated 
Lands Meeting, Stockholm, 11-12 September 
2007 (‘Site Contamination Law and Policy in 
Europe, North America and Australia – Trends 
and Challenges’)

■ EcoForum Conference, Gold Coast, Australia, 
27-29 February 2008 (‘The Legal Framework for 
Management of Contamination: International 

 and Australian Approaches Compared’).

Program 4: Social, Legal, Policy 
 & Economic Issues
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pRogRAm oveRview

The National Contaminated Sites Demonstration Program 
(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 program are co-
sponsored by the Department and Defence (DoD), ExxonMobil, 
the Queensland Department of Natural Resources and Water, 
and the Australian Institute of Petroleum (AIP). 

The program address the following issues that currently 
constrain assessment and remediation of potentially 
contaminated sites:

■ monitored natural attenuation as a risk-based strategy for 
managing contaminated sites

■ source characterisation and remediation of chlorinated 
hydrocarbon-contaminated and petroleum hydrocarbon-
contaminated sites

■ management and remediation of acid sulfate soils
■ health investigation levels for petroleum hydrocarbon- 

contaminated sites
■ impracticability end points for LNAPL remediation, and
■ fire fighting foam: long-term impacts at fire drill training 

areas.

depARtment of defence

The Department of Defence (DoD) recognises the impact its 
activities can have on the environment, and is committed to 
sustainable environmental management principles. Protection 
of land and water resources is one of the major pollution 
prevention issues challenging the Department, and activities 
need to be managed in ways that avoid contamination. 
Defence’s Contamination Management Strategy (DCMS) 
provides a framework for addressing contamination issues, 

and ultimately aims to achieve the sustainable use of land, air 
and water resources while achieving core business objectives. 
The strategy sets out the basis for a common, coordinated and 
national approach to the identification of contamination risk 
and the management of contaminated Defence land and water 
resources throughout Australia and beyond.

The DCMS addresses the development of improved processes 
and practices to minimise or avoid contamination from current 
and future Defence activities. Of particular note is the research 
and development objective of the DCMS which has as its target 
the development of:

‘a Research and Development program that will maximise return 
to Defence from R&D, and will (provide) access (to) reliable 
information, and new proven processes and technologies for 
identification, assessment, management, and remediation of 
contaminated land.’

Following recognition of the contamination challenges faced by 
Defence and its commitment to environmental sustainability, 
DoD made a strategic decision to invest in CRC CARE. This 
strategic investment is expected to assist Defence develop 
innovative cost-effective strategies for managing contamination.  
Aiming for practical, real-world solutions, DoD is sponsoring 
major demonstration projects under CRC CARE’s National 
Contaminated Sites Demonstration Program. This program 
integrates research from the four main themes on risk 
assessment, remediation, prevention and social and legal 
issues, and utilises multi-disciplinary approaches to solving 
complex land, groundwater and air problems at a range of 
representative sites across Australia. DoD currently has five 
projects within this program.

To this end, DoD is funding five major initiatives as 
demonstration projects for both basic as well as applied 
research.

1. Aqueous Film-Forming Foam (AFFF) – fate, behaviour 
and presence in the environment 

Before being phased out, fluorinated compounds – known as 
PFOS – formed the basis of fire retardants commonly used by 
military and civilian authorities around the world. Unfortunately 
they are toxic and highly persistent, both in humans and in 
the environment. Although AFFF has been commonly used in 
Australia by the Department of Defence and other fire-fighting 
groups in local, state and aviation departments, no work had 
been conducted to assess the presence of AFFF constituent 
toxic substances in the environment. In a ground-breaking 
research CRC CARE scientists developed:

(a)  analytical techniques for assessing the presence of such 

National Contaminated Sites 
Demonstration Program

Professor Ravi Naidu

Defence Research Coordinator
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Demonstration Program

substances at former Defence fire-fighting and 
training areas

(b)  monitoring tools to assess the presence of 
such toxic substances in the field.

Current work focuses on (a) the ecotoxicological 
evaluation of AFFF in the environment and (b) the 
development of cost-effective and sustainable 
techniques for remediating waste water and 
contaminated soil at Defence sites. The sensor 
team working on this project is also developing a 
real-time monitoring tool for remote assessment 
of toxic substances present at the fire training 
areas. A successful field trial of the technology 
was conducted in 2007-08, and the CRC’s first 
patent was filed for an ‘anionic surfactant test kit’. 
An assessment of the market for this product was 
begun.

2.  Evaluation of remedial options for RAAF 
Base-Williamtown: former fuel farms (Area 1 
and Area 2) – scientific evidence for natural 
attenuation

This multidiscipline field-based demonstration 
project focuses on soil and groundwater 
contaminated with petroleum hydrocarbons.  
Following an initial assessment of the site to 
delineate soil and groundwater contamination, 
the team focused on the assessment of potential 
natural attenuation. In order to demonstrate to the 
local regulatory body, the Department of Defence 
supported detailed fundamental research on the 
isolation and characterisation of microbes present 
in the highly contaminated substrata, and the 
potential for enhanced natural remediation of the 
contaminated soil and groundwater. The team 
has demonstrated that natural attenuation was a 
potential option for remediation of hydrocarbon-
contaminated groundwater at an RAAF base by 
providing multiple lines of scientific evidence. 

This study involved (a) characterising the  
hydrogeology of the sites, (b) contaminant 
delineation in soil and groundwater, (c) determining 
geochemical indicators of natural attenuation 
(oxygen, methane, iron, sufate, nitrate etc.), (d) 
contaminant modelling and plume stability, (e) 
molecular microbiological techniques to document 
the presence of catabolic genes/microbes and (f) 
compound-specific stable isotope fractionation of 
carbon for BTEX in groundwater.

3.  Contaminant assessment and evaluation 
of remedial options for Edinburgh Defence 
Precinct – Edinburgh 

The objective of this demonstration project was to 
assess the extent and severity of contamination 
at two sites at Edinburgh RAAF base with a 
view to evaluating options for remediation. 
This investigation demonstrated that the TCE, 
cis- and trans-dichloroethylene (c- and t-DCE), 
tetrachloroethylene (PCE), and chloroform as 
contaminants were found in groundwater at both 
sites. The TCE (main contaminant of concern) was 
localised at a depth of 8-15 m in the soil profile 
at both sites. Delineation of the groundwater 
contamination plume showed elevated levels 
of TCE, chloroform and chromium (Cr (VI)). A 
preliminary review of the available data indicates 
that the aquifer was not properly delineated and 
the lithology was very heterogeneous. Hence, 
bore hole geophysical investigation in the area was 
conducted to delineate aquifer/aquitard layers in 
the area. 

The TCE concentrations in groundwater in the wells 
installed by CRC researchers at 14-16 m were 
lower than in the wells at 10-11 m. This suggests 
that TCE migrated towards the deeper part of 
the aquifer but localised mostly in the shallower 
part.  Based on chemical and hydrogeological 
investigations, a passive permeable reactive barrier 
was selected as a viable remediation option for 
groundwater remediation. 

4.  Permeable reactive barrier for treating TCE-
contaminated groundwater 

 
During the first two years of operation CRC 
CARE researchers characterised and delineated 
a chlorinated hydrocarbon contaminated site 
at one of the Defence RAAF bases. At this site 
significant concentration of TCE was detected 
in the groundwater. Following an evaluation of 
groundwater remediation technologies, the CRC 
CARE research team, in collaboration with German 
scientists and engineers, proposed the installation 
of a permeable reactive barrier for passive 
remediation of groundwater. Phase 1 of the study 
focused on the development of a conceptual site 
model and the assessment of nanomaterials for 
the remediation of chlorinated compounds. The 
initial results look promising and the team is looking 
forward to the construction of the barrier – a two-
year study demonstrating field remediation of 
groundwater.
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5.  Flux-based assessment at a TCE-contaminated defence 
site in Australia

This is a multidisciplinary project involving scientists and 
engineers from Australia and USA. The USA team from 
Florida University and Purdue University assisted CRC CARE 
researchers test and validate a new flux-based approach 
to better estimate the key attributes of the source zone and 
the expanding TCE plume at a Defence site in Adelaide. The 
analysis, based on a synthesis of the archived data and new 
data, suggests that source treatment is unwarranted, and that 
TCE plume containment or monitored natural attenuation with 
institutional controls might better serve the site closure goals 
in a cost-effective manner. TCE-contaminated groundwater 
at the site is non-potable (salinity ~800-3,000 mg/L) and the 
aquifer is known to be a low-yield formation. Thus, remediation 
of groundwater to comply with drinking water standards is 
unnecessary; instead, alternate or interim standards based on 
restoring some of the beneficial uses are suggested for this site, 
such as irrigation or an industrial land use.

exxonmobil pRoject At poRt stAnvAc, sA

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

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

Research activities in relation to the project are divided into three 
areas.

1. Wharf road/foreshore/ballast tank farm, where findings will 
be relevant to any decision to use enhanced monitored natural 
attenuation for the remediation of groundwater, as well as in 
the application of a ‘clean-up to extent practicable’ strategy. 

The contaminant source, nature and occurrence need to be 
understood, together with the hydrogeological conditions and 
the effect of the ‘salt water wedge’. A detailed hydrogeological 
model summarising the findings of completed field work has 
been completed.

2. Ex situ soil bioremediation cell

The site has a large volume of soil stockpiled that may require 
treatment. Bioremediation will be assessed as a treatment 
option for hydrocarbon-contaminated soil, using the existing 
infrastructure on the site.

3. In situ bioremediation plot

An assessment of the extent and severity of contamination 
around a selected location will be undertaken and, following 
contaminant characterisation, strategies developed for in-situ 
soil remediation. It is envisaged that these strategies may also 
be applied at other locations on the site.  

The main outcome of the project will be to prepare a 
remediation plan that will eventually allow industrial re-use of the 
land according to SA EPA guidelines.

AustRAliAn institute of petRoleum

The overarching goal of the partnership between the Australian 
Institute of Petroleum and CRC CARE is to improve the 
effectiveness of expenditure on site contamination issues by 
the AIP member companies and other parties responsible for 
assessment and management of petroleum contamination.

Collectively, AIP members invest a significant amount into the 
assessment, remediation and management of contaminated 
sites every year. 

It is important both for the AIP members and for the community 
and the environment as a whole that this investment is 
appropriately targeted, through a clear understanding and 
assessment of risks, and that works conducted are effectively 
undertaken through proper selection and application of 
appropriate procedures and technologies.

Dr Albert Juhasz

Demonstration Coordinator

Andrew Beveridge

Demonstration Coordinator
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Even a small increase in the cost-effectiveness of 
works undertaken, through improved efficiencies 
and avoidance of unnecessary or inappropriate 
works, can represent a significant saving and 
permit greater environmental benefit from the 
allocation of AIP member resources, significantly 
enhancing triple bottom line benefits. 

This key goal of improving effectiveness of 
environmental operations will be recognised 
through achievement of the following objectives:

1. development of new science and technology 
targeted to improved or enhanced site 
characterisation, risk assessment and 
remediation or management of petroleum- 
impacted sites

2. development of tools to assist the efficient 
conduct of site assessment and risk 
assessment of petroleum-impacted sites

3. promotion of consistency in the regulatory 
approach to petroleum-contaminated sites 
between Australian states through provision of 
science to address contentious issues

4. provision of training to industry, consultants and 
regulators to ensure site contamination issues 
are tackled efficiently with a broad awareness 
of best practice. 

Collaborative projects initiated under the 
AIP collaboration with CRC CARE involves 
representatives of each of the major jurisdictions, 
the petroleum industry and a number of expert 
toxicologists. Projects currently in progress include:

1.  Modelling and field assessment of vapour 
intrusion threats – review and national 
guidance 

The CRC held a Petroleum Hydrocarbon 
Vapour Modelling Workshop on the Gold Coast, 
Queensland, in February 2008, involving state 
agency regulators, oil majors, consultants and 
researchers. Members of the NEPM (National 
Environmental Protection Measures) review team 
also attended. This work forms the basis of 
the CRC’s first Technical Report, scheduled for 
publication in 2008. 
(Partner: CSIRO)

2.  Development of a harmonised national 
guideline document for characterisation of 
sites impacted by petroleum hydrocarbons

The table of contents for the guidance document 
has been finalised with the input from the 
Project Advisory Group (PAG). This document 
provides important information on the properties 
of petroleum hydrocarbons and their potential 
environmental and human health effects. It 
recommends strategies for site management, 
methods for conducting site investigation, data 
presentation and reporting. This document 
and others from the petroleum hydrocarbon 
projects will feed into the current NEPM review 
recommendations. A report will be published in 
2008. 
(Partner: CH2MHill)

3.  Development of petroleum hydrocarbon soil 
and groundwater health screening levels 
(HSLs)

Preliminary screening levels, draft technical 
guidelines and plans for a PAG workshop and 
review are well advanced. Important next steps 
will involve revised screening levels and further 
technical guidelines, a draft application guide and 
holding a second PAG workshop. Progress with 
total petroleum hydrocarbons (TPH) fractions and 
vapour modelling work will be important. 

The next PAG will consider assumptions (and/or 
limitations) of input parameters for the generation 
of HILs (health investigation levels) as part of the 
NEPM review recommendation. 
(Partner: GHD)

4.  Protocols and techniques for characterising 
sites with subsurface petroleum 
hydrocarbons 

Inaccurate characterisation of sites contaminated 
by petroleum hydrocarbons can lead to uncertain 
mapping and poor decisions on remediation 
strategy that fail to effectively address the problem. 
In a new CRC Technical Report due for publication 
in 2008, researchers review the nature of this 
type of contamination, current practices and 
protocols in Australia, the USA, the UK, Europe 
and NZ, and document a range of sampling and 
investigation techniques. The report provides a 
synthesis of expert ideas, and makes a series of 
recommendations to guide future protocols in 
contaminated site assessment.  
(Partner: CSIRO)
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5.  A tiered approach to health investigation levels 
(HILs) for soils and aquifers affected by petroleum 
hydrocarbons 

HILs exist in Australia with respect to contaminants in soil 
and groundwater, but they are limited. They do not extend to 
volatile hydrocarbons, and are restricted in the types of soil and 
aquifer considered. This project, now completed, undertook 
a full literature study of the scientific framework, models, field 
conditions and related criteria and assumptions that have a 
bearing on the current state of HILs and their possible future 
value. A CRC Technical Report was prepared, and will be 
published in 2008.
(Partner: GHD, Coffey Environments)

Acid sulfAte soils At eAst tRinity 

The CRC’s project in partnership with the Qld Government 
near Cairns is the world’s most successful demonstration 
of the remediation of a large area of acid sulfate soils using 
lime-assisted tidal treatment and re-flooding. This work is 
pioneering technologies with application at many sites around 
the world where coastal and marsh areas have been drained for 
development, turning them acid.  

Located across a tidal inlet less than one kilometre from the 
Cairns central business district, the East Trinity site was originally 
a 700 ha area of estuarine floodplain and mangroves. Previously 
subject to regular tidal flooding, the area was drained and 
levelled in the 1970s, with over 27 km of drains and a large 
earth bund to prevent tidal inundation. 

However, instead of rain leaching out the salt and creating ideal 
land for sugar cane, the lowering of the water table exposed 
pyrite-rich soils to oxygen and hence massive generation of 
acid. In the first 25 years following land development, the site 
released 72,000 tonnes of sulfuric acid into Trinity Inlet, along 
with iron, aluminium and other metals. Episodic fish kills and the 
death of mangrove forests resulted. 

Initial estimates were that the cost of conventional liming of 
the soil would exceed $300 million, which was impossibly 
expensive. The far cheaper approach was developed by the 
research team involving Natural Resources and Water, Southern 
Cross University and CRC CARE. The strategy involved 
re-flooding with tidal seawater and augmentation by lime. 
Beginning in 2001, the remedial program was mainly funded by 
the Queensland state government.

A critical factor in the success of this treatment has been to 
ensure a regular wetting of the soil profile by seawater to a 
consistent height across the site, and minimising the amount 
of soil allowed to dry and oxidise further. Hydrated liming of 
incoming or receding tidal waters was also part of the strategy 
to neutralise the acidity. 

Different sites had different degrees of soil acidity, with some 
pH’s as low as 2.5. However, in areas subject to regular tidal 
inundation, treatment over several years was highly effective, 
raising the pH of water draining from the site to 6 and higher 
over large areas. This was despite acidic drainage persisting in 
the upper parts of the site. At the same time, fish and crustacea 
have returned to previously sterile creeks. In addition, invading 
melaleuca that had established on the acidic soils are now being 
colonised by mangroves.

Many other locations in the world are facing exactly the same 
acid sulfate problems on reclaimed or drying land, especially 
those with marine sediments, and this Australian success offers 
a case study and approach that has delivered excellent results. 
It also offers Cairns a special opportunity to capitalise on a 
major environmental achievement with eco-tourism potential, as 
well as preserve an extraordinary natural backdrop to the city’s 
southern skyline of healthy mangroves and mountain forest. 
 

Dr Richard Bush

Demonstration Coordinator

Jabiru at the East Trinity demonstration site 
(Photo: Col Ahern, QDNRW).
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Research collaborations

Research collaborations

In its third year CRC CARE has pursued extensive 
collaboration in all its major programs. These 
ranged from proposal development through 
to advisory panel assessment, research, 
demonstration sites and industry training programs.

CRC CARE’s research and demonstration nodes 
are distributed widely across Australia and the 
globe. They include hubs in South Australia, 
Western Australia, Victoria, Queensland and 
New South Wales. Internationally we have 
collaborations in China, the US, Germany, the UK, 
India, Switzerland, Singapore, New Zealand and 
Bangladesh.

The National Contaminated Sites Demonstration 
Program, where new technologies for remediation 
and assessment are demonstrated for industry and 
the public, now has sites in South Australia, New 
South Wales and Queensland.

nAtionAl collAboRAtions

CRC CARE has continued its networking activities 
with government agencies, industry bodies and 
small, medium and large enterprises to accelerate 
the path to adoption of its technologies.

Major conferences and workshops included:

■ a one-day national industry conference to 
clarify the issues around liability for past 
contamination and clean-up, sponsored by 
CRC CARE as part of EcoForum in February 
2008. This conference was held at the wish of 
industry, identified through market research. 
CRC CARE is a partner in EcoForum.

■ workshops on six aspects of site contamination 
and clean-up were held in 2007-08 (see section 
on Industry Training Program in this report).

cRc cARe pARtneRships

New partners and research collaborations 
established by CRC CARE during 2007-08 
included the following:

german partnership

German research agency RUBIN and remediation 
experts Mull Engineering gmbh have joined one 

of the CRC’s demonstration clean-up projects 
to assist in the deployment of permeable 
reactive barrier technology for the treatment of 
contaminated groundwater.

Ass alliance

CRC CARE joined forces with the Queensland 
Department of Natural Resources and Water 
to develop the East Trinity site, near Cairns, as 
a global best-practice demonstration site for 
large-scale restoration of acid sulfate soils. This 
world-first enterprise has become a flagship 
in CRC CARE’s National Contaminated Sites 
Demonstration Program.

indian mous

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

A second agreement was signed between CRC 
CARE and Bharatiar University, India, to work 
together in the development of novel nanomaterials 
for remediation. The agreement provides for the 
exchange of both staff and students.

new Zealand partners

Researchers from HortResearch NZ continue to 
collaborate with CRC CARE on the development of 
ways to predict the uptake by vegetable crops of 
heavy metals and other contaminants from waste-
amended soils and their potential to enter humans.

usA collaboration

Professor Suresh Rao of Purdue University, a world 
leader on groundwater remediation, continues to 
work with CRC CARE on flux-based approaches to 
characterising contaminant sources in groundwater.
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uk partners

CRC CARE continues to work with risk management expert 
Professor Simon Pollard of Cranfield University, UK, on risk 
communication. CRC CARE researchers are also collaborating 
with Lancaster University for joint research into metal speciation 
in aqueous samples.

bangladesh project

CRC CARE continues research work with Dhaka University 
and Dhaka Community Hospital in Bangladesh on the issue of 
arsenic contamination of drinking water and the food supply 
which affects an estimated 40 million people in this country and 
a further 30 million in West Bengal, India.

dsto alliance

CRC CARE and the Defence Science and Technology 
Organisation agreed to work together in a new collaboration 
on the use of a modified natural material for remediating 
contaminated sites.

bhp billiton role

CRC CARE Managing Director Professor Ravi Naidu was 
appointed to BHP Billiton’s contaminated sites steering 
committee. 

defence adviser

Professor Naidu was also appointed Senior Technical Adviser, 
Environment, to the Australian Department of Defence.

Sampling groundwater at the Rheine PRB in Germany.

CRC CARE’s collaboration extends to major conferences and workshops, including EcoForum, 
in which the CRC is a partner.
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China Program

CRC CARE China Program

Dr Hui Ming, China 

Program Research 

Coordinator

bAckgRound

Environmental pollution is of great concern to 
the people of China and is proving to be one of 
the major challenges confronting the country 
today. A 1998 World Health Organisation (WHO) 
report states that of the ten most polluted cities 
in the world, seven can be found in China (US 
Energy Information Agency). While the number 
of contaminated sites is not recorded in China, 
extensive contamination of air, soil and surface 
and groundwater has been reported. Numerous 
instances of human poisoning have been reported 
during the past ten years in addition to many 
media and other published reports on the adverse 
impacts of pollutants on water quality, agriculture 

and the economy (www.eia.doe.gov, country 
analysis briefs July 2003 – China: Environmental 
issues).  

Recognising the need to develop cost-effective and 
sustainable technologies to assist China remediate 
contaminated sites and better manage wastes, 
HLM Asia Group Ltd invests significant cash and 
in-kind resources in CRC CARE to assist with 
capacity building and the development of cost-
effective assessment and remediation technologies. 

the ReseARch pRojects

Research in China commenced following the 
establishment of CRC CARE in early 2005. 
Prioritisation of projects in China is based on:

(a) contamination severity, extent and impact on 
human and environmental health

(b) land degradation impacts on people, the 
economy and food in China and other 
developing countries

(c) a focus on projects with non-commercial 
products, especially those that improve human 
and environment health in China and other 
developing countries

(d) limited resource investment in projects that 
might lead to commercial outcomes, and

(e) ensuring that projects address CRC CARE 
research milestones.

Current projects through the China program include red mud 
contaminated site assessment and remediation.



 2007 2008 2009 2010 2011 2012

2 students

3 students

3 students

2 students

34 China Program

Table 3: Current research projects and collaborators in China include:

    Project title       Impacts

(a)   Red mud contaminated site assessment and
       remediation
        Huazhong University of Science and Technology

Impacts on land and groundwater due to alkalinity and reduced 
access for community water supplies. Community seeking 
rehabilitation

(b)   Municiple wastes to energy
        Huazhong University of Science and Technology

Large volumes of municipal wastes and landfills: opportunity to 
convert waste to community power supplies

(c)   Degraded land remediation
       Yingdong Bioengineering Faculty of Shaoguan 
       College

Deforestation and minesite degradation – impact of pollution on land 
and water bodies and effects of pollution on the community

(d)  Biomass-to-energy technology
       China Academy of Science

Provision of energy to poor communities. Potential to extend this 
technology to Burma, Cambodia and other developing countries

(e)   Enzyme-yeast technology
        Yingdong Bioengineering Faculty 
        of Shaoguan College

Fundamental science to address energy generation from biomass

Projects commissioned in China have a strong element of 
human and community well-being. Their success is expected to 
provide a cleaner environment and greener, cheaper power to 
impoverished people. All the above projects address CRC CARE 
milestones, and papers and other documents arising from these 
activities are included in the lists of CRC publications.

capacity building in china

The CRC’s Education and Training Program is the key to building 
capacity in China. PhD research has commenced in both China 
and Australia with five PhD students enrolled at the Huazhong 
University of Science and Technology (HUST) in China, and 
seven under President’s Fellowship at the University of South 
Australia in Adelaide. Under the agreement between Professor 
Xiao Bao and Professor Naidu, ten PhD students will be trained 
in China with joint Australian-Chinese supervision. 

All current PhD research in the China Research Program 
addresses CRC CARE milestones and focuses on basic 
research and knowledge creation.

china cRc cARe scientists and engineers add value to 
Australian research

The research team in China include an outstanding group of 
environmental engineers who have the capacity to rapidly scale 
up technologies from bench top to pilot scale. This provides 
significant advantage to Australian scientists who are at the 
forefront of laboratory-based research but lack the ability to 
scale up technologies. Following successful patent applications 
of Australian technology, CRC CARE will engage its partner 
engineers in China to scale up our new technologies, in much 
the same way as many multinational companies now do.  
Exchange of staff and students under Chinese Government 
fellowships enhances this program.

 

Table 4: Proposed PhD student enrolment program in China
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Commercialisation & utilisation

The commercialisation and utilisation strategies 
of CRC CARE are governed under the 
Commonwealth and Participants Agreements. The 
requirement of the 2004 round in which this CRC 
was established was for a full commercialisation 
and utilisation plan to be submitted with the Centre 
bid.

While the commercialisation and utilisation plan, 
forming part of the Commonwealth Agreement, 
details the strategies, potential markets and 
broad management principles relating to potential 
products, the Participants Agreement sets the 
convention for Intellectual Property (IP) ownership, 
the commercialisation process and access to IP by 
Centre Participants.

commeRciAlisAtion And utilisAtion 
stRAtegies And Activities

The 2007-08 year has seen significant activity 
with CRC CARE having successfully filed two 
provisional patent applications.

1. provisional patent application no. 
2007905529: Anionic surfactant 
detection

Potential product: Anionic Surfactant Test Kit
The Anionic Surfactant Test Kit promises to provide 
a new, safe, sensitive and reliable field-based 
method for the detection of anionic surfactants 
in the environment. The kit at this stage of 
development is for use with water samples, and 
research is continuing to develop the kit further 
for application to soil samples. The kit has broad 
application including the detection of residue from 
fire-fighting foams (aqueous film-forming foams 
or AFFF) that are based on anionic surfactants 
including Lightwater and Ansulite.

Work is now proceeding on a rigorous market 
assessment and the development of a prototype 
for field testing of the kit on a large scale. The 
prototype will be tested in-field by industry of which 
a number are Core Participants of the Centre. 

2. provisional patent application no. 
2008901510: electrode for voltammetry

Potential product: Electrode for determination 
of lead (II) and cadmium (II) in solution

This invention relates to electrodes for use 
in electrochemical analysis and processes, 
especially for determining metal ions in solution.  
More specifically, the innovation will lead to the 
development of electrodes suitable for use in 
the determination of lead (II) and cadmium (II) by 
voltammetry. Work is continuing on this invention in 
preparation for the construction of a prototype.

Many CRC CARE projects focus on the creation of 
knowledge for the benefit of industry. The following 
project reports are completed and will be made 
available on the CRC CARE website: 

1. Petroleum vapour model comparison
2. Report for development of health investigation 

levels for petroleum hydrocarbons – issues 
paper

3. Protocols and techniques for characterising 
sites with subsurface petroleum hydrocarbons 
– a review

4. Natural attenuation: scoping review.

intellectuAl pRopeRty mAnAgement

CRC CARE has the essential mechanisms in place 
to ensure adherence to the National Principles of IP 
Management.

Provisions within the Commonwealth and 
Participants Agreements provide the key elements 
for intellectual property management. In addition 
to the Agreements the Company has implemented 
appropriate policies and procedures including 
those for:

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

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

Whilst CRC CARE has been successful in filing 
two provisional patent applications, no IP has been 
sold, transferred or licensed for commercialisation 
in the 2007-08 year.

Commercialisation & utilisation
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The highlights of CRC CARE’s communication program in 2007-
08 were Communicate08 – a national symposium showcasing 
the CRC’s scientific work to participants and stakeholders – the 
establishment of the Australian Remediation Industry Cluster, 
and the development of the National Contaminated Sites 
Demonstration Program.

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, and 

■ 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 a new industry 
newsletter Remediator, the CRC website (revamped in 2007-
08), industry workshops and conferences as well as media 
releases and articles aimed at industry and the wider public.

Staff changes in the communication area in 2007-08 involved 
the appointment of Peter Martin, who has extensive experience 
with CSIRO and the CRC for Australian Weed Management, 
as communication manager and Andrea Stylianou as science 
communicator. A new communication strategy was developed 
and its implementation commenced.

communicAtion Activities

communicate08

Communicate08 was the undoubted high point for the 110 
CRC researchers, staff, stakeholders and board members who 
attended the gathering in Adelaide, showcasing the remarkable 
array of science that is now taking place across the CRC. 
While the audience was mainly internal, the value of keeping 
researchers in touch with one another and introducing them to 
work going on in other hubs of a widely dispersed agency like 
CRC CARE cannot be underestimated. 

Apart from informing and opening up new avenues for 
successful collaboration and cooperation Communicate08 
imparted a real sense of momentum to the CRC as a team. 

Tangible results and outcomes were presented and discussed, 
giving everyone who attended a sense of the progress 
now being achieved in areas outside their own program or 
project. The event was capped off by a rousing address from 
the Chairman, Paul Perkins, in which he encouraged the 
young scientists especially to do everything in their power to 
communicate their work to the industries and society who need 
it and will benefit from it.

conferences, exhibitions and presentations

CRC CARE’s research staff have presented and given keynote 
papers at a number of international and national conferences, 
and these are listed later in this report.

A one-day national industry conference to clarify the issues 
around liability for past contamination and clean-up was 
sponsored by CRC CARE as part of EcoForum on the Gold 
Coast in February 2008. This conference was held at the wish 
of industry, identified through market research. CRC CARE 
also staged an industry workshop at EcoForum focused on 
the important industry issue of residual liability, and mounted a 
display about the CRC’s research. Internationally CRC CARE co-
sponsored a major international conference on ‘biogeochemistry 
of trace elements’ in Beijing, China in July 2007. The conference 
attracted more than 100 delegates from over 40 countries.
Planning commenced for the 3rd International Contaminated 
Site Remediation Conference and 5th International Workshop 
on Chemical Bioavailability, to be held in Adelaide in September 
2009 in conjunction with the second Australian Industry 
Contamination Summit.

Australian Remediation industry cluster

Very strong industry support for Australia tackling contamination 
and for the development of a remediation export industry was 
converted into action in 2007-08 with the establishment of the 
Australian Remediation Industry Cluster and the appointment of 
Leigh Walters in March as Industry Collaboration Manager.

ARIC will: 

■ facilitate networking and information exchange about new 
technologies and market opportunities between industry, 
researchers and regulators

■ provide a platform for organisations to develop a common 
position on contamination issues that are economically, 
socially and environmentally challenging

■ liaise with government and advocate policies, action and 
solutions on contamination issues, and

■ build relationships with national and international researchers 
in the assessment, remediation and prevention of 
contamination.

Communication strategy
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Communication strategy

ARIC featured at the EcoForum conference in 
February, both as the official host of the residual 
liability workshop, and at the CRC display where 
the new ARIC banner attracted attention and 
new members. Additional information on ARIC is 
provided through the CRC CARE internet site. 

A logo, brochure and banner for ARIC 
were created early in 2008.

Since the appointment of the Industry Collaboration 
Manager, ARIC’s focus has been on establishing 
a solid foundation for ARIC and preparing for the 
next phase of industry consultation to refine the 
way it operates. Understanding the participants, 
networks and industry systems will be critical to 
the success of ARIC. For the remediation industry 
to prosper and to further expand into overseas 
markets it needs to address its weaknesses, build 
on its strengths and challenge itself to take the next 
steps. ARIC will play an important role in facilitating 
this process.

cRc cARe workshops

Workshops are a key part of CRC CARE’s outreach 
strategy, enabling quick transfer of information 
between researchers, industry and regulators. The 
six workshops held in 2007-08 are listed in the 
Industry Training Program in this report.

cRc cARe seminar series

In January 2008 Dr Volker Birke and Dr Martin 
Wegner of the German research alliance RUBIN 
presented a seminar on the use of permeable 
reactive barriers for intercepting and cleaning up 
pollution in groundwater. These techniques are 
likely to be trialled on one of CRC CARE’s National 
Demonstration Sites.

Professor Ron McLaren from Lincoln University, 
New Zealand, gave a seminar in May 2008 on 
soil contamination with heavy metals and the soil 
chemistry and plant availability of trace elements 
and heavy metals from fertilisers, sewage sludge, 
natural and man-made sources.

The Managing Director initiated a weekly seminar 
series for post-graduate students at the CRC’s 
headquarters. The weekly seminar involves CERAR 
scientists and demonstrates extensive collaboration 

between CRC CARE and CERAR.  Similar activities 
have also commenced at other CRC CARE nodes.

website

The CRC CARE website, www.crccare.com was 
upgraded in 2007-08 to allow for greater traffic 
and substantial growth in the CRC’s research, 
publication and knowledge sharing activities. 
Good progress was made on developing (a) a new 
structure for program/subprogram/project pages, 
and (b) a new section on the site for internal use 
only by CRC partners. Much new work was also 
undertaken on the student pages. 

media

CRC CARE issued eleven media releases during 
2007-08 on various topics including:

■ discovery of new bacteria to detoxify arsenic 
■ remediation of acid sulfate soils
■ cleanup of a former oil refinery
■ guidelines for assessing groundwater
■ Australian evidence for natural attenuation 
■ risk of contamination in home-grown 

vegetables.

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. A fourth media 
workshop was conducted by Professor Julian 
Cribb in Perth, WA. These continue to be popular 
with staff.

Professor Cribb also wrote an article in The 
Australian about the Bangladesh arsenic crisis, 
highlighting aspects of the CRC’s work in helping to 
overcome this human tragedy:
http://www.theaustralian.news.com.au/
story/0,25197,23280383-27703,00.html
An account of press, magazine and radio cover of 
CRC research and commentary is presented at the 
end of this report.

publications

The CRC CARE publications program has been 
substantially revamped during the year, with a 
number of different types of publications conceived 
and begun. These comprise of:

■ Technical Reports 
■ Workshop Reports 
■ Consultancy Reports 
■ Annual Reports



38 Communication strategy

■ Briefing Notes
■ Discussion Papers 
■ Industry newsletter (Remediator)
■ Brochures, Fact Sheets 
■ CDs, posters, databases and videos
■ Internal staff/partner newsletter CARE Courier.

New products developed in the period November 2007 to 
June 2008 included a new generic banner on the CRC, a new 
banner for ARIC, a new 4-page brochure on the CRC, a new 
presentation folder, a table-top display on the Anionic Surfactant 
Field Test Kit and associated fact sheet, and a poster on VOCs 

and POPs for National Science Week. CRC CARE polo shirts 
were produced for Communicate08 in April, and CRC CARE 
balloons were popular with families at public exhibitions.

Five fact sheets on contamination, risk assessment and 
remediation were printed and added to the website. A new 
position of Publications Officer was created to assist the 
production of this material, and advertised in June.

A full list of journal papers, conference papers and posters 
appears at the end of this report.
 

Communicate08 brought together CRC CARE researchers, staff, stakeholders 
and board members to showcase the achievements of the CRC so far.

What can I do?

Many common indoor furnishings 
and materials release tiny 
amounts of chemicals. These 
are called VOCs (Volatile Organic 
Compounds). Examples include 
paints, paint strippers, building 
materials, cleaning supplies, 
degreasers, copiers, printers, 
adhesives and permanent 
markers.

In our homes, offi ces and 
classrooms, we are also exposed 
to tiny amounts of POPs 
(Persistent Organic Pollutants) 
from pesticides, disinfectants and 
industrial chemicals. 

POPs are a special problem 
because they persist in the 
environment, accumulate in 
the fatty tissues of most living 
organisms and are toxic to 
humans and wildlife. They are 
so pervasive that nearly every 
person on earth can be shown 
to harbour detectable levels of 
dozens of POPs.

Constant exposure to these 
chemicals in high enough 
amounts can make us ill and 
even cause cancer.

Be aware which materials emit what types of VOCs and 

POPs. Ask your retailer, and make them aware too. Use 

these substances carefully and sparingly. Make sure your 

living spaces are well ventilated.Open the window, often! 

What are we breathing        indoors?

This display shows the molecular structure of some of 

the VOCs and POPs that we are breathing in every day.

Can you name the molecules? Fill in the form correctly 

and win a CRC CARE balloon.
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The Anionic Surfactant Test Kit promises 

to provide a new, sensitive and reliable 

field-based method for the analysis of 

anionic surfactants in water. 

It is a safe alternative to the current MBAS 

(methylene blue active substances) 

technique that uses the suspected 

carcinogen chloroform in its extraction 

method.

The new kit detects the presence of 

an anionic surfactant in the field and 

indicates the concentration through a 

colour response strip. The field water 

sample is mixed with the solutions 

provided in the kit and if a blue 

band appears on the top immiscible 

layer of the sample then an anionic 

surfactant is present. The blue band 

is then compared to the colour 

strip providing an estimation of 

the concentration of the anionic 

surfactant.

The kit has broad application in 

the detection of aqueous film-

forming foams (AFFF) based on 

anionic surfactants including 

light water and ansulite. AFFF 

users and groups responsible 

for related environmental 

monitoring will find this 

product rapid, safe and 

reliable.

Although at this stage the kit is designed 

for use with water samples, research is 

continuing on adapting the kit for soil 

testing.

The Anionic Surfactant Test Kit is protected 

under Australian Provisional Patent 

Application No. 2007905529.

Next steps

CRC CARE is about to commence extensive 

hands-on testing of the kit by people 

currently working in the field, which will 

provide feedback regarding its practicality, 

cost and extent of application. A full 

market assessment for the product is also 

underway.

Commercialisation interest

Positive results from the market assessment 

and the in-field testing will lead to full 

commercialisation. 

Parties interested in the commercialisation 

of this kit should contact CRC CARE 

General Manager Maggie Dowling at:

maggie.dowling@crccare.com

tel: +61 (0) 8 8302 3939

Anionic Surfactant 

Test Kit

A cleaner, safer future for all
www.crccare.com

Commercialisation 

The CRC also seeks to generate 
commercially valuable techniques 
and products. Promising early 
developments include:

■	 development of a field 
test kit for the detection 
of contaminants from             
fire-fighting foam

■	 isolation of novel bacteria 
able to detoxify a range of 
hydrocarbon contaminants 
(e.g. benzene and toluene)

■	 enhancement of the sensitivity 
of electrodes used in heavy 
metal detection.

Education 

In building future national 
capacity, the CRC maintains a 
vigorous tertiary training program 
in collaboration with its university 
partners. Up to 50 students are 
expected to complete PhDs 
through the CRC during its 
seven-year life. The CRC also 
runs training workshops relevant 
to environmental consultants and 
managers of contaminated sites. 

Delivery

To deliver scientific advice and 
research results, CRC CARE relies 
on a variety of communication 
mechanisms, ranging from 
the ‘Australian Remediation 
Industry Cluster’ (ARIC) that it 
launched in 2007, to special 
briefings, newsletters, an 
extensive technical and scientific 
publications program, a web site 
and the trade and mass media. 

Above all, the CRC recognises
that collaboration with key
partners such as the Department
of Defence is a highly effective
way of addressing the scientific 
and technical issues involved in 
remediation. Lessons learnt and 
techniques developed with the 
Department will be applicable in 
many ways and at many locations 
in Australia and in our region, 
and will make a substantial 
contribution to national capacity 
in the rapidly growing international 
‘clean-up’ industry. For further information on the structure, partners and projects of CRC CARE, 

see www.crccare.com, or contact the head office at +61 (0) 8 8302 5038. 

Cooperative Research Centre for Contamination 
Assessment and Remediation of the Environment

Partners
Agilent Technologies Australia 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 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)
GHD Pty Ltd
HLM Asia Capital Ltd
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

A range of CRC CARE publications produced throughout the year.



39

A
N

N
U

A
L

 
R

E
P

O
R

T
 |

0
7

–
0

8

Communication strategy

Table 5: End-user involvement 

End-user name

Relationship 
with CRC 
(e.g. Industry, 
Participant, 
International)

Type of activity and 
end-user location

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

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

GHD Pty Ltd Core Participant
Analytical testing of AFFF 
samples (Adelaide and 
Sydney).

Analytical testing of soil and water 
samples for site characterisation.

Provides additional 
testing capability that 
is not available in 
commercial laboratories.

ALS Laboratory Group Industry Analytical testing of AFFF 
samples (Queensland).

Analytical testing of soil and water 
samples for site characterisation.

Provides additional 
testing capability that 
is not available in 
commercial laboratories.

Australian Institute of   
  Petroleum
ExxonMobil
Shell Oil Company
BP Australia
Caltex
Rio Tinto
Environmental Protection  
  Agency (SA)
Environmental Protection 
  Agency  (Vic)
Department of 
  Environment and Climate 
  Change (NSW)
Department of Environment 
  and Conservation (WA)
Environmental Protection 
  Agency (Qld)
CSIRO
GHD Pty Ltd
Coffey Environments Pty 
  Ltd
CH2MHILL

Core and 
Supporting 
Participants, 
industry and 
regulators

Involvement in Petroleum 
Project Advisory Group, 
and in the CRC’s 
National Contaminated 
Sites Demonstration 
Program.

New evidence-based guidelines 
in risk assessment, remediation 
and prevention; more relevant 
(Australian-based) Health Screening 
Levels (HSLs) and Ecological 
Investigation Levels.

Preliminary scoping research 
and literature reviews have been 
completed. Further research now 
continuing in the development of 
guideline documents.

Confirmation of the extent of data 
requirements for 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 non-aqueous phase liquid 
(NAPL) 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.

HLM Asia Group Ltd Core Participant
Research and 
commercial 
opportunities in China.

Productivity, employment, market 
leadership.

Increased service 
capability in Asian 
region. 

Agilent Technologies 
Australia Pty Ltd

Supporting 
Participant

Technology 
development, 
international.

New analytical monitoring tools with 
commercial potential.

International market 
opportunities.

Capital Technic Group Industry Market assessment for 
specific technology.

Market research and understanding 
on which to guide researchers and 
base investment.

Long-term returns on 
new technologies.

Alcoa World Alumina 
  Australia 
Worsley Alumina Pty Ltd

Supporting 
Participant, 
industry

Securing reliable data 
for assessing risk to 
human health and 
the environment from 
refinery stack emissions.

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

Enable industry 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.

Department of Defence Core Participant

Demonstration projects 
at bases. 
Development of cost-
effective  and reliable 
tools for contaminant 
monitoring in the field, 
environmental guideline 
values, remediation 
strategies.
Demonstration of 
technologies to 
assess and remediate 
contaminated sites.

Tools for field monitoring of 
contaminants.
Enable remediation of contaminated 
sites.
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.

Environmental Protection 
  Agency (SA)
Environmental Protection   
  Agency (Vic)
Department of Environment 
  and Conservation (WA)
Environmental Protection 
  Agency (Qld)
Department of Natural 
  Resources and Water (Qld)

Core and 
Supporting 
Participants, 
industry and 
regulators

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

Improved public safety, more 
effective protection of the 
environment and natural 
ecosystems.

More efficient use of 
resources by regulatory 
bodies, better quality 
outcomes.
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pRogRAm oveRview

Contamination is now regarded world wide as one of the most 
immediate threats to the health of society, the environment, 
and to local, national and global economies. Australia has an 
estimated 100,000 contaminated sites ranging from old service 
stations to sheep dips and old WWII munitions factories. As 
our cities grow, there is increasing pressure on industry and 
government for the reuse of contaminated sites, and the need 
for these sites to be made safe. 

A critical component of the clean-up effort relies on skilled 
personnel in environmental risk assessment and remediation 
to deliver and implement new knowledge, approaches and 
technologies to industry. The industry is growing rapidly and has 
a need for more skilled staff. However, it is widely acknowledged 
that Australia is desperately short of skilled people with the 
required expertise. Individuals involved in the Australian industry 
are consequently drawn from a wide and varied background, 
often from overseas, and there is common agreement that there 
is a need for improvement and rounding of their qualifications 
and experience. 

Under the Commonwealth and Participants Agreements, CRC 
CARE has committed to deliver a number of research and 
commercial milestones. The key milestone for the Education and 
Training Program is the implementation of a National Education 
Program, with two components. 

The first component is a university education program, with 
40 PhD students and 9 honours students now enrolled and 
working in areas relating to the research objectives of the centre. 
Plans are in place for a further ten PhD students and 20 honours 
students.

The second component is the Industry Training Program with 
the aim of training 1000 industry personnel. Through this the 
CRC aims to establish a best practice, integrated education 

program that enables environment industry professionals to 
be exposed to the most advanced assessment, prevention 
and remediation techniques and methodologies. It is hoped 
that the program will be more than training in risk assessment, 
remediation, prevention, and policy and law, and that it will 
translate the CRC’s cutting edge research and technology into 
practical skills.

university postgraduate students

The 2007-08 year for the CRC was again a strong year of 
recruitment and growth for the program. During the year 14 
additional PhD students were recruited to the CRC, and a 
further three honours students. This recruitment has placed the 
CRC in a strong position to meet its targets in regard to student 
participation and completions.

CRC CARE ended the 2007-08 year with 40 students engaged 
in critical environmental research projects. Students are either 
directly embedded into funded research projects and working as 
part of a larger project teams, or are undertaking a stand-alone 
project. All students are directly contributing to the research 
goals and milestones of the CRC.

During the year the CRC was able to record its first PhD 
completion, with four First Class Honours awarded. There are 
expected to be up to five more PhD completions in the 2008 
calendar year.

Looking forward, the CRC is investigating the development of 
an industry placement opportunity for all of our supported PhD 
students in their third year of study. It is hoped that this will 
help in their transition to industry, and help build the necessary 
skills and experience to ensure they are industry-ready and 
commercially focused. To this end efforts are being made to 
provide opportunities for the CRC-supported students to attend 
the industry training program.

Education & training

Mr Andrew Beveridge
Manager: Education and 
Technology Transfer

Professor Leigh Sullivan
Education Program Leader
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Education & training

student forum and awards

Our annual PhD student conference took place 
in March at the Stamford Grand Hotel, Glenelg 
in Adelaide, and was held in conjunction with the 
CRC’s first internal conference, Communicate08. 
The student conference provides networking, 
professional development opportunities, and a 
chance for all of the students to present their work 
in the form of an oral presentation or poster.

The forum was attended by 34 of the CRC’s 
supported PhD students and a number of 
supervisors, project leaders, industry participants 
and executive staff. It provided a fantastic 
opportunity to see the valuable and significant 
contribution that students are making to the CRC’s 
research programs and milestones.

A number of awards were presented to students to 
recognise the high quality work and contribution to 
the conference and CRC CARE. Congratulations to 
the following winners of the Student Awards:

■ Dionne Arthur (UQ) and Fang Han (UniSA) joint 
winners for Best Student Oral Presentation

■ Ilia Rostami Abusaidi (UniSA) for Best Student 
Abstract

■ Ya Feng Zhou (UQ) for Best Student Poster
■ Chairman’s Award for Best CRC CARE Student 

for the year was a joint appointment of Ms Fang 
Han (UniSA) and Ms Tanya Caceres (UniSA).

chairman’s Award winners

As part of her PhD Ms Fang Han has made a 
significant contribution to the development of a 
working (bench scale) photocatalytic reactor for the 
removal of organic dies in wastewater. The reactor 
used in this project was designed, fabricated and 
assembled in the UniSA CERAR laboratory by Fang 
with guidance from supervisors. The development 
and novel design has been identified by CRC 
CARE as having significant commercial potential 
and industry application.

Results to date have indicated that, with further 
modifications, it will be as efficient as currently 
commercially available products, and at half the 
price. Fang is currently working with the CRC 
CARE General Manager and CRC CARE’s patent 
attorneys to prepare for the submission of a 
provisional patent application for the design of 
the reactor. The generation of potentially high 
commercial value products is of significant value to 
CRC CARE, and has been achieved in a short time 
with limited funds. 
 
Ms Tanya Caceres has had five journal papers 
submitted or accepted for publication directly 
relating to her thesis. A further four papers are 
in the final stages of development or revision.  
Tanya is expected to submit a PhD by portfolio of 
publications (nine journal papers in all) at UniSA. 
This will be a significant achievement resulting in 
completion of the PhD in just over 3 years. UniSA 
has indicated that in the past four years only two 
other students have submitted for their PhD in this 
way, out of more than 500 submissions.

Tanya Caceres and Fang Han were presented with their 
awards by CRC CARE Chairman Professor Paul Perkins 
and Managing Director Professor Ravi Naidu, at the 
CRC’s Communicate08 conference in Adelaide (l-r: Prof. 
Perkins, Tanya Caceres, Fang Han and Prof. Naidu).

Ilia Rostami Abusaidi (left) is presented his award for Best 
Student Abstract by CRC CARE Director and Chair of 
Research and Technology Committee, Professor Max 
Brennan.
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Table 6: Honours students and their projects 

Student Thesis title Location

Wendy Harrington 
Bioavailability and toxicity of 
heavy metals in contaminated 
Australian soils

UniSA

Kate Hyland 

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

UniSA

Clement Thye

Chemical fate and behaviour 
in the terrestrial environment. 
Development/optimisation of 
an analytical tool to establish 
source of contaminants in 
the environment, particularly 
airborne emissions based on 
stable carbon (‘3~/’2C) and 
hydrogen (D/H) isotope ratios

Curtin University

Katherine Hughes 

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

University of Queensland

Regina Wu Permeable reactive barriers Curtin University

Maharindo 
Kinetic studies of combined 
adsorption and reaction

Curtin University

Peter Sanderson

Eco-toxicological testing of 
long-term lead-contaminated 
soils using multispecies soil 
system

UniSA

Anita D’Angelo
Adsorbed organic species on 
respirable alumina particles

Curtin University

Graduated
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Education & training

Table 7: PhD students and their projects

Student Thesis title Location

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

University of 
Queensland 

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

University of 
Queensland 

Anitha Kunhikrishnan Revegetation of metal-contaminated soils using 
recycled water

UniSA

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

UniSA

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

University of 
Queensland 

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

UniSA

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

Curtin University 

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

Southern Cross 
University

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

UniSA

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

UniSA

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

University of 
Queensland 

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

UniSA

Fang Han Development of novel nanomaterials for organic 
pollutants degradation in wastewater treatment

UniSA

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

UniSA

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

UniSA

Ileperumaarachchige Vayanga 
Nishani Rathnayake

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

UniSA

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

UniSA

Javeed Mohammed Abdul Gradient permeable reactive barrier for groundwater 
remediation 

University of 
Technology, 
Sydney

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

UniSA

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

UniSA
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Student Thesis title Location

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

UniSA

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

UniSA

Ke Ye Complex resistivity measurements of interactions 
between organic chemicals and sediments 
(withdrawn)

University of 
Technology, 
Sydney

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

UniSA

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

UniSA

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

UniSA

Pradeepkumar Rangnath Shukla Development of a permeable reactive barrier for 
treatment of groundwater by combined adsorption 
and oxidation

Curtin University 

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

University of 
Technology, 
Sydney

Salirian Claff The assessment of metal geochemistry in acid sulfate 
soils

Southern Cross 
University

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

UniSA

Seth Laurenson Management of recycled water irrigation in the 
viticulture industry

UniSA

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

Curtin University 

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

UniSA

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

UniSA

Tanya Caceres Bioavailability of organophosphates in soils UniSA

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

UniSA

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

UniSA

Wei Hong Wang Selenium speciation in environmental and biological 
samples using ion chromatography and ion-pair 
reverse phase chromatography hyphenated with ICP-
MS

UniSA

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

University of 
Queensland 

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

University of 
Queensland 

Graduated

Table 7: PhD students and their projects (continued)
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industRy tRAining pRogRAm 

CRC CARE has made significant progress towards 
establishing a coordinated Industry Training 
Program. Through ongoing collaboration with 
the Australian Contaminated Land Consultants 
Association (ACLCA), Department of Defence (DoD) 
and industry partners, a number of workshops, 
seminars and courses relating to environmental site 
assessment, risk characterisation, and remediation 
have been run. These have been well attended 
by graduates, consultants and managers of 
contaminated sites. In 2007-08 more than 150 
industry representatives attended CRC CARE’s 
coordinated workshops and seminars for the year. 
Topics included: 

■ Transfer of residual risk
■ In situ management of wastes and 

contaminated materials
■ Aqueous film-forming foams 
■ Permeable reactive barriers 
■ CO2 sequestration, and 
■ Trace elements.

A highlight of the Industry Training Program was the 
opportunity to communicate the research findings 
of the CRC in relation to aqueous film-forming foam 
(AFFF). AFFF, also known as fire-fighting foam, are 
concentrates designed for rapid fire knockdown 
by producing a thin aqueous film which spreads 
across the surface of the fuel, separating the fuel 
from oxygen. AFFF is an effective and efficient fire 

suppressing agent used widely for hydrocarbon fuel 
fires around the world.

The fluoro-surfactants found in AFFF are unique in 
their ability to reduce surface tension. In 2002, a 
major producer of AFFF announced its decision to 
cease manufacturing of perfluoro-octane sulfonate 
(PFOS) based products, because of concerns 
related to PFOS persistence, bioaccumulation and 
toxicity. It was identified that PFOS maintained a 
high rate of environmental persistence and had a 
potential to bioaccumulate. 

The aim of the workshop was to provide new 
knowledge generated by CRC CARE relating 
to AFFF, including its chemical and physical 
properties, the impacts of AFFF in regard to toxicity 
in aquatic and terrestrial environments, and abiotic 
and biotic persistence on affected sites. 

Participants at the workshop included the 
Department of Defence, GHD, HLA ESNR, Air 
Services Australia, UniSA, EPA SA, NEPC Services 
Corporation, and Advanced Analytical Australia.

Future events planned for early in the 2008-09 year 
include:

■ Site contamination policy seminar
■ Asbestos in soils workshop
■ Sediments workshop.

Dr Volker Birke and Dr Martin Wegner of the German 
research alliance RUBIN.

Prof.  Ron McLaren from Lincoln University, NZ, gave a 
seminar in May 2008 on soil contamination with heavy 
metals.
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pAtents

M. Megharaj, P. Mercurio, and R. Naidu ANIONIC SURFACTANT 
DETECTION Submitted on 09/10/2008 for Australian Provisional Patent 
Application

X.K. (Erica) Ji, Z.L. Chen, M. Mallavarapu and R. Naidu ELECTRODE 
FOR VOLTAMMETRY Submitted on 31/03/2008 for Australian 
Provisional Patent Application

jouRnAl publicAtions

The following list includes all papers published and accepted in 2007-
08. Papers submitted but not yet accepted at 30 June 2008 are not 
included.

Agustina, T.E., Ang, H.M. and Pareek, V.K. (2008). Treatment of 
winery wastewater using a photocatalytic/photolytic reactor, Chemical 
Engineering Journal. 135: 151-156.

Arora, M., Megharaj, M. and Naidu, R. (2008) Arsenic testing field 
kits: some considerations and recommendations. Environmental 
Geochemistry and Health (in press).

Bhattacharya, P., Aziz Hasan, M., Sracek, O., Smith, E., Ahmed K. 
M., von Brömssen, M., Imamul Huq, S.M. and Naidu, R. (2008). 
Groundwater chemistry and arsenic mobilisation in the Holocene flood 
plains in South-central Bangladesh. Environmental Geochemistry and 
Health (in press).

Bolan, N.S., Saggar, S., McAuliffe, K., Hannon, B. (2008).  
Characterization of thatch accumulation in golf greens. NZ Turf 
Management Journal 23: 33-35. 

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 41: 
4497-4503.

Caceres, T., Megharaj, M. and Naidu, R. (2008). Degradation of 
fenamiphos in soils collected from different geographical regions: 
the influence of soil properties and climatic conditions. Journal of 
Environmental Science and Health B43, 314-322. 

Caceres, T., Megharaj, M. and Naidu, R. (2008). Sorption of 
fenamiphos to different soils: the influence of soil properties.  Journal of 
Environmental Science and Health B43 (in press). 

Caceres, T., Megharaj, M. and Naidu, R. (2008). Toxicity and 
transformation of fenamiphos and its metabolites by two microalgae 
Pseudokirchneriella subcapitata and Chlorococcum sp. Science of the 
Total Environment, 398: 53-59.

Chadalavada. S., Datta. B., Naidu. R. (2008). Optimization Approach 
for Pollution Source Identification in Groundwater – An Overview. 
International Journal of Environment and Waste Management (in press).

Chen, Y.M., Xiao, B., Chang, J. and Lu, P.M. (2008). Study on the 
synthesis of biodiesel with waste cooking oil by immobilized lipase. 
Fresenius Environmental Bulletin (in press).

Chen, Y.M., Chang, J., Fu, Y., Lu, J.D. and Xiao, B. (2008). Biodiesel 
production from acid oil in fixed bed reactor with immobilized lipase. 
Journal of Fuel Chemistry and Technology, 36(2), 236-240 (in Chinese).

Chen, Y.M., Lu, P.M., Xiao, B. and Lu, J.D. (2008). Biodiesel from waste 
cooking oil produced in fixed bed reactor with immobilised lipase, 
Energy Engineering, 36(7), 58-61 (in Chinese).

Guo, X.J., Xiao, B. and Hu, Z.Q. (2008). Characteristics of biomass 
micron fuel (BMF)-Experimental study on stream gasification to produce 
hydrogen-rich gas. Fresenius Environment Bulletin (in press).

Haynes, R. J. and Judge, A. (2008). Influence of surface-applied poultry 
manure on topsoil and subsoil acidity and salinity: a leaching column 
study. Journal of Plant Nutrition 178 (in press).

Haynes, R. J. (2008). Reclamation and revegetation of fly ash disposal 
sites – challenges and research needs. Journal of Environmental 
Management (in press).

He, W., Megharaj, M. and Naidu, R. (2008). Toxicity of trivalent and 
pentavalent arsenic alone and in combination to the Cladoceran 
Daphnia carinata: the influence of microbial transformation in natural 
waters. Journal of Environmental Geochemistry and Health (in press).

Hu, Z.Q. and Xiao, B. (2008). Engineering design for distributed heating 
and cooling system powered by biomass gasification. Renewable 
Energy (in Chinese, in press).

Hu Z.Q., Liu, Y.D. and Xiao, B. (2008). Effects of microcystin on the 
growth and photosynthetic activity of algae in freshwater, Ecology and 
Environment 17: 885-890 (in Chinese).

Hu, Z.Q., Liu, Y.D. and Xiao, B. (2008). Microcystin-RR induces 
physiological stress and cell death in the cyanobacterium 
aphanizomenon sp. DC01 isolated from Lake Dianchi. Fundamental and 
Applied Limnology (in press).

Juhasz, A. L. and Naidu, R. (2007). Explosives: Fate, Dynamics and 
Ecological Impact in Terrestrial and Marine Environments. Reviews in 
Environmental Contamination and Toxicology 191: 163-215.

Juhasz, A. L., Smith, E., Weber, J., Rees, M., Rofe, A., Kuchel, T., 
Sansom, L. and Naidu, R. (2008). Application of an In Vivo Swine Model 
for the Determination of Arsenic Bioavailability in Hydroponically-Grown 
Vegetables. Chemosphere 71: 1963-1969.

Juhasz, A. L., Smith, E., Weber, J., Rees, M., Rofe, A., Kuche, T., 
Sansom, L. and Naidu, R. (2007). In Vitro Assessment of Arsenic 
Bioaccessibility in Contaminated (Anthropogenic and Geogenic) Soils. 
Chemosphere 69: 69-78.

Juhasz, A. L., Smith, E., Weber, J., Rees, M., Rofe, A., Kuche, T., 
Sansom, L. and Naidu, R. (2007). Comparison of In Vivo and In 
Vitro Methodologies for the Assessment of Arsenic Bioavailability in 
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Rathnayake, V. (2008). Determination of the tolerance and accumulation 
of the heavy metals by bacteria isolated from pristine soils. 
Communicate08, April 2008, CRC CARE Conference, Adelaide.

Rostami, I., Naidu, R., Megharaj, M. and Juhasz, A. L. (2008). Isolation 
and identification of PAH degrading bacteria from contaminated soil. 
Communicate08, April 2008, CRC CARE Conference, Adelaide.

Seshadri, B., Bolan, N.S. and Naidu, R. (2008). Phosphorus 
Immobilization using Coal Combustion Products (CCPs). 
Communicate08, April 2008, CRC CARE Conference, Adelaide.
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Smith, E. (2008). Development of Plant Uptake and 
Bioavailability Models to Quantify Human Health Risk 
Exposure Pathways. Communicate08, April 2008, CRC 
CARE Conference, Adelaide.

Sugathan, S., Megharaj, M., Bolan N.S. and Naidu, R. 
(2008). Effect of seaweed addition on DDT bioavailability 
in soil. Communicate08, April 2008, CRC CARE 
Conference, Adelaide.

Sullivan, L. (2008). Program 5: Education and Training. 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Tade, M.O. (2008). Controlled Particle Size and 
Morphology of Mesoporous Silica. Communicate08, April 
2008, CRC CARE Conference, Adelaide.

Vogel, P. (2008). The regulatory environment –what role 
does it play in driving innovation? Communicate08, April 
2008, CRC CARE Conference, Adelaide.

Wang, W. (2008). The Extraction and Speciation 
of Selenium Species in Food and Supplements. 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

posteRs At communicAte08 

Belyaeva, O. (2008). Properties of Manufactured Soil. 
Poster presented at Communicate08, April 2008, CRC 
CARE Conference, Adelaide.

Chong, S. H. (2008). CFD simulation of a honeycomb 
monolith photoreactor. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Chuasavathi, T. (2008). Co-composting of biosolids 
with other waste resources to manage heavy 
metal contamination in soils. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Du, J. (2008). Control of clay aggregate structure during 
settling and dewatering in tailing processing. Poster 
presented at Communicate08, April 2008, CRC CARE 
Conference, Adelaide.

Hossain, S. M., G. (2008).  Permeable reactive barrier 
for the treatment of complex organic waters.  Poster 
presented at Communicate08, April 2008, CRC CARE 
Conference, Adelaide.

Jambol, I. (2008).  Sampling and analytical methodologies 
for characterisation of organometallic compounds 
in alumina refinery emissions. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Kunhikrishnan, A. (2008). Revegetation of mine sites using 
recycled water. Poster presented at Communicate08, 
April 2008, CRC CARE Conference, Adelaide.

Ming, H. (2008). Competitive adsorption behaviour 
between cadmium and zinc in soil. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Murtaza, G. (2008).Dynamics of heavy metals in soils as 
affected by biosolid amendment. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Sarkar, B. (2008). Bio-reactive organoclays for organic 
contaminants remediation. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Seshadri, B. (2008). Phosphorus immobilization using 
coal combustion products (ccps). Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Shanmuganathan, D. (2008). Fate and behaviour of 
brominated flame retardants in soil and sediments. Poster 
presented at Communicate08, April 2008, CRC CARE 
Conference, Adelaide.

Shukla, P. (2008).  Destruction of phenolic contaminants 
in groundwater by combined adsorption and oxidation 
using ferrous loaded mesoporous material. Poster 
presented at Communicate08, April 2008, CRC CARE 
Conference, Adelaide.

Thangavadivel, K. (2008). Optimization of low frequency 
sono chemical reactor based on computational modelling. 
Poster presented at Communicate08, April 2008, CRC 
CARE Conference, Adelaide.

van Alphen, M. (2008). Fingerprinting blue asbestos. 
Poster presented at Communicate08, April 2008, CRC 
CARE Conference, Adelaide.

Wang, L. (2008). Novel techniques for pattern recognition, 
processing and analyzing the data for contamination 
monitoring using ion selective electrode array (electronic 
tongue systems). Poster presented at Communicate08, 
April 2008, CRC CARE Conference, Adelaide.

Wightwick, A. (2008). Managing copper inputs to 
viticultural soils for the protection of soil fertility. Poster 
presented at Communicate08, April 2008, CRC CARE 
Conference, Adelaide.

Wilkinson, S. (2008). Vulnerability of indoor air to airborne 
threats released inside a building. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Xi, Y. (2008). Characterization of organoclays and their 
anionic ion adsorption capacities. Poster presented at 
Communicate08, April 2008, CRC CARE Conference, 
Adelaide.

Zhou, Ya-Feng (2008). A comparison of inorganic solid 
wastes as adsorbing agents for heavy metal cations. 
Poster presented at Communicate08, April 2008, CRC 
CARE Conference, Adelaide.
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scientific publicAtions in 2005-07 fRom cRc 
cARe’s chinA pRogRAm

The following journal papers from the CRC CARE China Program have 
not previously been listed in the annual reports of CRC CARE.

2007

Chen, Y.M., Lu, J.D., Xiao, B., Chan, J., Lv P.M. and Wang, T.J. (2007). 
Exploitation and utilization of material resource of biodiesel, Energy 
Engineering, 1, 33-37 (in Chinese).

Chen, Y.M., Chan, J., Lv P.M., Fu, Y., Wang, T. J., Lu, J.D. and Xiao, 
B. (2007).  Study on measurement of conversion effect of biodiesel. 
Renewable Energy, 25(2), 30-33 (in Chinese).

Li, J.F., Xiao, B., Yan, R. and Yi, R.J. (2007). Preparation of NiO 
nanoparticles by homogeneous precipitation method at optimized 
process conditions. Chemical Engineering, 35(8), 53-56 (in Chinese).

Li, J.F., Yan, R., Xiao, B., Wang, X.L. and Yang, H.P. (2007). Influence of 
temperature on the formation of oil from pyrolyzing palm oil wastes in a 
fixed bed reactor. Energy & Fuels, 21(4), 2398-2407.

Jia, L. and Xiao, B. (2007). Environmental impact assessment in real 
estates projects. Journal of Pingdingshan Institute of Technology, 16(2), 
18-21 (in Chinese).

Shi, X.Y., Xiao, B. and Li., J.F. (2007). Study on environmental benefits 
and application situation of urban wastewater recycle. Water Saving 
Irrigation, 2, 28-31 (in Chinese).

Shi, X.Y., Xiao, B., Li, J.F. and Yang, X.Y. (2007). Application of sawdust 
to heavy metal containing wastewater treatment. Industrial Water 
Treatment, 27(4), 9-12 (in Chinese).

Shi, X.Y., Xiao, B., Yang, X.Y., Zhou, X.P. and Li, J.F. (2007). Batch study 
of dye removal from aqueous solutions by adsorption on NaOH-treated 
firry sawdust. Fresenius Environment Bulletin, 12, 1583–87.

Song, C.H., Xiao, B., Shi, X.Y. and Yang, X.Y. (2007). Review on Biogas 
Upgrading Technology. China Biogas, 25(4), 23-27 (in Chinese).

Su, Q., Xiao, B. and Wang, Y.Y. (2007). Study on the effects of operating 
conditions on cellulosic-biomass pyrolysis Energy Research and 
Information 23(1), 11-15 (in Chinese).

Wei, Q. and Xiao, B. (2007). Progress in research and application of 
hydrodynamic cavitation technology in wastewater treatment. China 
Water and Wastewater, 23 (2), 13-16 (in Chinese).

Wei, Q. and Xiao, B. (2007). Preliminary study on the dyeing wastewater 
treatment by hydrodynamic cavitation technique. Environmental 
Engineering, 25(2), 21-24 (in Chinese).

Xiao, B., Wang, Y.Y., Zhou, X.P. and Su, Q. (2007). Numerical simulation 
of the temperature field in the new gasifier heating by high temperature 
smoke. Environmental Engineering, 25(2), 52-55 (in Chinese).

Xiao, B. (2007). Preparation of porous ceramisite for waste water 
treatment made from red mud. Journal of Wuhan University of 
Technology (Materials Science Edition) 2, 31-34.

Xiao, B., Zou, X.M., Yang, J.K., Ruan, Y. and Ma, C.R. (2007). Study on 
the combustion characteristics of biomass powder. Renewable Energy, 
25(1), 47-50 (in Chinese).

Yang, B., Yang, J.K., Tang, Y., Xie, Y.Z. and Xiao, B. (2007). Impact 
of fly ash and powdered lime on dewatering performance of sludge. 
Environmental Science & Technology, 30(4), 98-99 (in Chinese).

Yang, J.K., Hou, J., Yao, C.R., Chen, F. and Xiao, B. (2007). Engineering 
application example and economic analysis of road base materials made 
from red mud. Light Metals, 2, 18-21 (in Chinese).

Yang, J.K., Xie, Y.Z. Duan, G.F., Xia, J. and Xiao, B. (2007). Preparation 
of non-fired bricks with the raw materials in Sanxia district. Fly Ash 
Comprehensive Utilization, 1, 42-43 (in Chinese).

Yang, J.K., Xiao, M.D., Zhou, M., He, B.P., Zhang, D.D. and Xiao, 
B. (2007). Stabilization of MSWI fly ash by glass-ceramics recycling 
process. Glass & Enamel, 35(3), 1-5 (in Chinese).

Zhou, M., Yang, J.K., Xiao, M.D., Zhang, D.D., He, B. P. and Xiao, B. 
(2007).  Study on leaching properties and immobilization of municipal 
solid waste incineration fly ash. Chinese Journal of Environmental 
Engineering, 1(2), 119-123 (in Chinese).

2006

Jiang, J.F., Xiao, B., Yang J.K., Li, J.F. and Shi, X.Y. (2006). Pyrolysis 
gas characteristics of municipal solid waste. Environmental Science & 
Technology, 29(7), 79-81 (in Chinese).

Li, J.F., Xiao, B., Jiang, J.F., Ma, C.R. and Zhou, L.Q. (2006). Study on 
syn-gas production from agriculture and forest biomass by pyrolysis. 
Energy Engineering, (1), 19-21 (in Chinese).

Li, J.F., Xiao, B., Yang, J.K. and Jia, L. (2006). Performance and 
preparation of catalyst carrier for biomass pyrolysis by industrial waste 
residue. Environmental Engineering, 24(6), 56-58 (in Chinese).

Su, Q., Xiao, B. and Wang, Y.Y. (2006). Experimental study of biomass 
powder catalytic gasification. Energy Technology, 27(5), 220-223 (in 
Chinese).

Wang, J., Xiao, B. and Wei, Q. (2006). Current situation and study on 
reclaimed water reuse, Guangdong Chemical Industry, 33(8), 32-34 (in 
Chinese).

Xiao, B., Jiang, J.F. and Yang, J.K. (2006). Study on the composition of 
coal tar produced from coal pyrolysis using GC/MS analysis. Fresenius 
Environmental Bulletin, (4), 314-321.

Xiao, B., Wang, Y.Y. and Su, Q. (2006). The research of treating 
municipal solid waste by gasification. China Resources Comprehensive 
Utilization, 24(10), 18-20 (in Chinese).

Xiao, B., Zou, X.M., Yang, J.K., Ma, C.R. and Ruan, Y. (2006). Study on 
biomass fuel shredding, Energy Research and Information, 22(1), 6-11 
(in Chinese).

Xing, G., Yang, J.K., Hou, J. and Xiao, B. (2006). Study on compositions 
of raw materials of the no-fired brick made from red mud and fly ash. 
Light Metals, (3), 24-27 (in Chinese).

Yang, J.K., Chen, F., Hou J., Xiao, B. and Liu, W. (2006). Engineering 
application of basic level materials of red mud high level pavement. 
China Municipal Engineering, 2006(5), 7-9 (in Chinese).

Yang, J.K., Hou, J., Qi, B., Liu, W., Gou, H.S. and Xiao, B. (2006). Pilot-
scale production and industrialization of the non-fired bricks from red 
mud in aluminium industry. Environmental Engineering, 24(4), 52-55 (in 
Chinese).

Yao, X.L., Xiao, B. and Zou, X.M. (2006). Crushing system of a new 
biomass powder fuel. China Environmental Protection Industry, (10), 
18-21 (in Chinese).

Yao, X.L., Xiao, B., Zou, X.M., Li, B. and Wang, J. (2006). Experimental 
studies on the biomass powder fuel crushing system. Renewable 
Energy, (6), 15-17.
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Yuan, Y., Xiao, B., Yang, J.K., Ma, C.R. and Zhou, X.M. 
(2006). Medium-scale experiment study on biomass 
anaerobic digestion by underground river. Renewable 
Energy, 5, 39-41 (in Chinese).

2005

Hu, Z.Q. and Liu, Y.D. (2005). Accumulation of 
microcystin-RR in synechococcus elongatus and its toxic 
effects. China Environmental Science, 25(1), 23-27 (in 
Chinese).

Hu, Z.Q., Liu, Y.D., Li, D.H. and Dauta, A. (2005). 
Growth and antioxidant system of the cyanobacterium 
synechococcus elongatus in response to microcystin–RR. 
Hydrobiologia, 534, 23-29.

cRc cARe chinA pRogRAm 
publicAtions – oRiginAl chinese 
RefeRences
 

2008

陈英明，常杰，付严，肖波．(2008). 酸化油固定床酶法
合成生物柴油研究．燃料化学学报，36(2), 236-240． 

魏群，胡智泉，肖波，孙浩，陶梅平，段璐淳．(2008). 
利用藻类生物膜技术处理生活污水研究．中国给水排
水，24(5), 27-30． 

魏群, 胡智泉, 李根保, 肖波, 陶梅平, 孙浩. (2008). 铬离子
对藻类生长的影响．生态环境，17(1), 12-15.

陈英明，肖波，陆继东，吕鹏梅 (2008). 废食用油脂酶
法合成生物柴油的研究．化学工程．能源工程, 36(7), 
58-61.

胡智泉，肖波 (2008). 生物质分布式电热冷供给系统工程
技术模式设计．可再生能源，(in press).

胡智泉，肖波，刘永定．(2008). 微囊藻毒素对几种淡水
微藻的生长和光合活性的影响．生态环境， 17, 885-890
． 

魏群，胡智泉，肖波. (2008). 藻类生物膜处理氮磷废水实
验研究. 中国给水排 (in press).

2007

陈英明，陆继东，肖波，常杰，吕鹏梅，王铁军 (2007). 
生物柴油原料资源利用与开发．能源工程， 1，33-37．

陈英明，常杰，吕鹏梅，付严，王铁军，陆继东，肖波 
(2007). 生物柴油转化效果测定方法的研究．可再生能
源， 25(2), 30-33．

李建芬，肖波，晏蓉，易仁金 (2007). 均匀沉淀法制备纳
米氧化镍及其工艺优化． 化学工程， 35(8), 53-56．

贾立，肖波．(2007). 房地产开发项目的环境影响评价．
平顶山工学院学报，16(2), 18-21．

宋灿辉，肖波，史晓燕，杨小艳．(2007). 沼气净化技术
现状．中国沼气， 25(4), 23-27．

苏琼，肖波，汪莹莹 (2007). 纤维素类生物质热解影响因

素分析．能源研究与信息， 23(1), 11-15．

史晓燕，肖波，李建芬 (2007). 城市污水循环再生利用的
环境效益及其应用状况． 节水灌溉， 2, 28-31．

史晓燕，肖波，李建芬，杨小艳 (2007). 锯末在重金属废
水处理中的应用．工业水处理， 27(4), 9-12．

魏群，肖波 (2007). 水力空化技术在废水处理中的研究与
应用进展．中国给水排水． 23(2), 13-16．

魏群，肖波 (2007). 水力空化降解印染废水的初步研究．
环境工程， 25(2), 21-24．

肖波，汪莹莹，周新平，苏琼 (2007). 基于烟气加热的新
型垃圾热解气化炉热工特性数值模拟．环境工程， 25(2), 
52-55．

肖波，邹先枚，杨家宽，阮渊，马承荣. (2007). 生物质粉
体燃烧特性的研究．可再生能源， 25(1), 47-50．

杨斌，杨家宽，唐毅，谢永中，肖波. (2007). 粉煤灰和生
石灰对生活污水污泥脱水影响研究．环境科学与技术， 
30(4), 98-99．

杨家宽，侯健，姚昌仁，陈凡，肖波 (2007). 烧结法赤
泥道路材料工程应用实例及经济性分析．轻金属， 2, 
18-21．

杨家宽，谢永中，段光福，夏晶，肖波 (2007). 用三峡库
区原料生产免烧免蒸砖粉．煤灰综合利用， 1, 42-43．

周敏，杨家宽，肖明丹，张杜杜，何宝平，肖波 (2007). 
垃圾焚烧飞灰浸出特性及固化试验的研究．环境工程学
报, 1(2), 119-123．

杨家宽，肖明丹，周敏，何宝平，张杜杜，肖波 (2007). 
垃圾焚烧飞灰熔制微晶玻璃固定化与资源化研究．玻璃
与搪瓷， 35(3), 1-5．

2006

阮渊，肖波，杨家宽, 马承荣, 邹先枚. (2006). 暗河式生物
质产沼气技术的中试研究. 可再生能源, 5, 39-41.

姚向丽, 肖波, 邹先梅. (2006).新型生物质粉体燃料破碎系
统. 中国环保产业, (10), 18-21.

肖波, 汪莹莹, 苏琼. (2006). 垃圾气化处理新技术研究. 中
国资源综合利用24(10), 18-20.

王俊, 肖波, 魏群. (2006). 中水回用现状及研究进展. 广东
化工, 33(8), 32-34.

江建方, 肖波, 杨家宽, 李建芬, 史晓燕. (2006). 城市生活
垃圾热解产气特性的试验研究. 环境科学与技术, 29(7), 
79-81.

李建芬, 肖波, 杨家宽, 贾立. (2006). 工业废渣制备生物质
裂解用催化剂载体及其性能. 环境工程, 24(6), 56-58.

姚向丽, 肖波, 邹先梅, 李蓓, 王俊. (2006). 生物质粉体燃
料破碎系统的试验研究. 可再生能源, (6), 15-17

苏琼, 肖波, 汪莹莹. (2006). 生物质粉体水蒸气催化气化实
验研究. 能源技术, 27(5), 220-223.

杨家宽, 陈凡, 侯健, 肖波, 刘伟. (2006). 赤泥高等级路面
基层材料的工程应用. 中国市政工程, (5), 7-9.
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杨家宽, 侯健, 齐波, 刘伟, 郭怀胜, 肖波. (2006). 铝业赤泥免烧砖中试生
产及产业化. 环境工程, 24(4), 52-55.

邢国, 杨家宽, 侯健, 肖波. (2006). 赤泥粉煤灰免烧砖工艺配方研究. 轻金
属, (3), 24-27.

李建芬, 肖波, 江建方, 马承荣, 周兰倩. (2006). 农林生物质热裂解制取合
成气的研究, 能源工程, (1), 19-21.

肖波, 邹先枚, 杨家宽, 马承荣, 阮渊. (2006). 生物质燃料的破碎研究. 能
源研究与信息, 22(1), 6-11.

2005

胡智泉，刘永定 (2005). 微囊藻毒素在细长聚球藻中的积累及其毒性效
应．中国环境科学， 25(1), 23-27.

technicAl RepoRts
First printed or published on the CRC website in 2007-08

Davis, G.B., Trefry, M.G. and Patterson, B.M. (2008). Petroleum vapour 
model comparison. Interim report for CRC CARE by CSIRO Land and 
Water.

mAgAZines

Bug of the future, Waste Management & Environment, June 2008, p.26.

Arsenic Vegies KILL, Australian Horticulture, May 2008, p.8-9.

Bacterial solution to arsenic pollution, Ecos 5, April-May 2008, p.142.

Super-bug cleans up on arsenic, Waste Management & Environment, 
March 2008, p.12.

Bugs clean up at Port Stanvac, Australian Convenience Store News, 1 
February 2008, p.55

Make landfill history, New Scientist, 20 October 2007, p.30.

pRess

31 May-1 June 2008, The Weekend Australian Recycle Special Report, 
p.5, Remediation liability a grey area 

31 May-1 June 2008, The Weekend Australian Recycle Special Report, 
p.4, Zero waste means using everything 

10 May 2008, Career One Column The Advertiser, South Australia, p.18, 
Hi-tech clean-up rights old wrongs

24 April 2008, North Queensland Register, Queensland, p.10, Hidden 
dangers in home vegies 

16 April 2008, Midweek (Mackay & Sarina), Queensland, p.31, Home 
gardens can be contaminated 

13 April 2008, Sunday Territorian, Northern Territory, p.3, Healthy garden 
greens may be toxic 

10 April 2008 Countryman, Western Australia, p.10, Greens not always 
good 

6 April 2008, Sunday Times, Perth, Western Australia, p.21, Dirt dangers 
of home-grown veg 

6 April 2008, Sunday Telegraph, New South Wales, p.19, Garden vegies 
may be toxic 

4 April 2008, Geraldton Guardian, Western Australia, p.9, Dying for 
vegies 

3 April 2008, Barrier Daily Truth, Broken Hill New South Wales, p.8, 
Arsenic risk in home-grown veggies

3 April 2008, Newcastle Herald, New South Wales, p.14, Backyard 
vegies a danger 

3 April 2008, Townsville Bulletin, Queensland, p.13, Home-grown 
vegetables may be toxic 

3 April 2008, Hobart Mercury, Tasmania, p.7, Toxic fears for homegrown 
vegies 

3 April 2008, Border Mail, p.5, Vegies grown at home pose risk 

2 April 2008, Weekly Times Messenger, South Australia, p.1, Bore Water 
Scare

2 April 2008, Weekly Times Messenger, South Australia, p.1, Water 
Cancer Scare 

April 2008, Sun City News, Western Australia, p.1, Concerns grow 
about landfill and compost site 

21 March 2008, Northern Miner, Queensland, p.12, Questions of toxic 
liability 

28 February 2008, Queensland Country Life, Queensland, p.22, 
Arsenic-eating bugs promise a cleaner future 

27 February 2008, The Australian, p.37, Groundwater from hell 

23 February 2008, The Advertiser, South Australia, p.56, Clean up a 
nation 

21 February 2008, AAP Newswire, Scientists find bug to break-down 
harmful chemical 

27 November 2007, The Advertiser, South Australia, p. 2, New test for 
Stanvac 

RAdio

01/03/2008 - 06:31 AM, Presenter: Murray Wilton
Station: 2RE (Taree)
Program: 21st Century Farmer
Duration: 0:40, radio. Australian scientists say that an arsenic eating 
superbug could be the answer to decades of farming and mining 
pollution, threatening the landscape as well as human health. Arsenic 
was once used to control parasites on sheep and cattle. The Managing 
Director at CRC CARE says it is a momentous discovery as it addresses 
an intractable contamination problem facing many societies.

22/02/2008 - 12:16 PM, Station: ABC North & West SA (Port Pirie)
Program: SA Country Hour
Presenters: Andrew Collins and Lorna Perry Interviewees: Prof Megh 
Mallavarapu, CRC CARE; Prof Ravi Naidu, CRC CARE
Duration: 4:37, radio. Perry says scientists have discovered a bug that 
can break down the poison in arsenic. She says the toxic residue is a 
common problem in sheep yards where dips containing arsenic had 
been used. Mallavarapu says arsenic can cause cancer in humans but 
it’s been found that a new bacteria can breakdown the arsenic to a less 
toxic form. He explains how the bacteria works at the arsenic. Naidu 
says before this bug there was no other green technology to clean up 
arsenic-contaminated sites. He says it’s economical as well. He says the 
finding is very significant for farmers in SA.

04/04/2008 - 09:11 AM, Station: ABC Ballarat (Ballarat)
Presenter: Steve Martin
Program: Mornings, radio. A meeting is to be held in Ballarat next 
week to discuss the establishment of Stephanie Alexander gardens 
in local schools. A large number of schools already have gardens and 
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companion kitchens established. There is commitment 
from the Rudd Government to roll out the program 
nationally over the next 4 years. Also discussed a report 
from CRC at Adelaide University (sic) on concerns of 
arsenic contamination in backyards and the potential 
impacts on home vegetable gardens etc.

03/04/2008 - 12:14 PM, Station: ABC Western 
Queensland (National Australia)
National Rural News
Newsreader, radio. New research has shown growing 
your own vegies may not be as healthy as you think. If 
you live in an area that was originally mined or used as 
an industrial site, toxic contaminants such as arsenic 
could still be found in the soil. Scientists at the CRC 
for Contamination Assessment and Remediation of the 
Environment say that root crops such as carrots and 
potatoes are more at risk than leafy vegetables. Dr Euan 
Smith, CRC, explains that people will probably not get 
sick from the minimal toxic residues.

03/04/2008 - 11:26 AM
Radio National (National Australia)
Michael Mackenzie
Program: Bush Telegraph
Interviewees: Bernard Nunan, Department of Primary 
Resources; Dr Bill Glasson, Head of Regional 
Telecommunications Review; Dr Euan Smith, Cooperative 
Research Centre for Contamination Assessment and 
Remediation of the Environment
Duration: 5:03, radio, Rural News: The Federal 
Government says it will contribute funds to a new regional 
broadband scheme following the cancellation of the joint 
Elders-Opel contract. Farmers in Tasmania, Victoria, and 
South Australia have had property damaged by hurricane-
like winds. New research suggests home-grown 
vegetables may contain toxic contaminants from the soil 
it is grown in.

02/04/2008 - 12:19 PM
Station: ABC North & West SA (Port Pirie)
Program: SA Country Hour
Presenter: Annabelle Homer
Interviewees: Dr Euan Smith, CRC for Contamination 
Assessment and Remediation of the Environment and 
UniSA
Duration: 3:05, radio. Homer says home grown 
vegetables have long held the reputation of being good 
for people. She says new research has proven this may 
not be true. She says if you live in an area which was 
mined or used as an industrial site, toxic contaminants 
could still be found. She says the CRC for Contamination 
Assessment and Remediation of the Environment is 
researching which vegetables are prone to contamination 
over others. Smith says agricultural sites that have used 
pesticides and insecticides may also be contaminated. He 
says sites along railway corridors or where sheep dipping 
was done may contain arsenic. 

mediA ReleAses

2008
February 18 2008, World facing arsenic poisoning 
calamity
February 21 2008, Arsenic eating bugs promise a cleaner 
future
February 25 2008, Toxic liabilities: wasting time, wasting 
money
April 1 2008, Avoiding toxic garden vegies

2007
August 10 2007, Scientists tackle acid menace
August 21 2007, Industry urges national clean-up
August 27 2007, Biosensors to probe the metals menace
September 24 2007, Saving Australia’s precious 
groundwater
October 7 2007, New body formed to clean up Australia’s 
act
November 19 2007, Clean-up for petroleum sites
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ACIAR   Australian Centre for International Agricultural Research
ACLCA   Australian Contaminated Land Consultants Association
ARIC   Australian Remediation Industry Cluster
ASS   Acid sulfate soils
AFFF   Aqueous film-forming foam
AIP   Australian Institute of Petroleum
AM   Member of the Order of Australia
ANZECC  Australian and New Zealand Environment and Conservation Council
AO   Officer of the 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 (WA Department of Industry and Resources)
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
DoD   Australian Department of Defence
DDT   Dichloro-diphenyl-trichloroethene
EILs  Ecological investigation levels
EPA   Environment Protection Authority
ERM   Environmental Resources Management Pty Ltd
FB-SAM   Flux-based Site Assessment and Management
FTE   Full-time equivalent
GHD   GHD Pty Ltd
IP  Intellectual property
LNAPL   Light non-aqueous phase liquid
MOU   Memorandum of understanding
MSc   Master of Science
NA   Natural attenuation
NCSDP   National Contaminated Sites Demonstration Program
NEPM   National Environment Protection Measure
NZ   New Zealand
PAG   Policy Advisory Group
PAH   Polyaromatic hydrocarbon
PFOS   Perfluoro-octane-sulfonamides
POP   Persistent organic pollutant
QDNRW  Queensland Department of Natural Resources and Water
SA   South Australia
SME   Small-to-medium enterprise
TCE   Trichloroethylene
TPH   Total petroleum hydrocarbons
UK   United Kingdom
UniSA   University of South Australia
UQ   University of Queensland
UTS   University of Technology, Sydney
VOC   Volatile organic compound
WA     Western Australia
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CRC CARE PTY LTD ACN 113 908 044

coopeRAtive ReseARch centRe
foR contAminAtion Assessment And RemediAtion of the enviRonment

concise Audited finAnciAl stAtements
2007-2008

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

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

The Audited Financial Statements are available, free of charge, on request to the entity.
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Report of the Board of Directors 
for the year ended 30 June 2008

In respect of the financial year ended 30 June 2008, 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 the 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:

 Adjunct Professor Paul J Perkins AM (Chairman)
 Professor Ravi Naidu (Managing Director)
 Emeritus Professor Max Brennan AO
 Mr Edwin Chan
 Emeritus Professor Ian Davey
 Dr Rod Lukatelich
 Dr Paul Vogel
 Ms Susan Smith, appointed 12 November 2007
 Mr Mark Hender, appointed 12 November 2007

2. pRincipAl Activities of the compAny 

The Company is domiciled in Australia. Its 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 CRC CARE (“the Centre”).

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

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

3. dividends

There were no dividends declared or paid to shareholders during the year ended 30 June 2008.

4. tRAding Results

The net profit, after tax, of the consolidated entity for the period was $Nil (2007: $Nil).

5. Review of opeRAtions 

Details on significant aspects of the operations of CRC CARE can be referenced in the Annual Report sent to all Participants 
contributing funding to the Company.
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6. significAnt chAnges in the stAte of AffAiRs

During the period the Company received cash contributions of $10.00M (2007: $7.49M) and in kind 
contributions of $7.56M (2007: $2.22M).

The Company budgeted Research Projects and Scholarships for cash expenditure of $39.0M (2007: 
$19.0M) and in-kind expenditure of $16.9M (2007: $15.2M) over a four-year period.

The participants have agreed to a proposal to vary an agreement with the Commonwealth to address 
the shortfalls from the earlier withdrawal of Sensoron Corporation Pty Ltd, Exnox Technologies Ltd and 
Agriculture Victoria Services Pty Ltd. A variation was submitted to the Commonwealth in May 2008.  
Formal action has been initiated to recoup the outstanding contributions from Exnox Technologies Ltd.

Under the terms of the agreement with the Commonwealth, the shortfalls from withdrawn participants 
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.

It is anticipated that admission of Fibrecell Australia Pty Ltd as a supporting contributor will be finalised in 
2008-09. Discussions with BHP Billiton (Iron Ore Division) and James Cook University are advanced and it 
is likely they will be admitted as new participants in 2008-09.

The Company has signed projects attracting additional funds to address the shortfall from the withdrawal 
of participants over the life of the Centre. The major projects include:

■   Queensland Department of Natural Resources and Water (QDNRW) project
■   ExxonMobil Port Stanvac project
■   Additional WA Department of Environment projects
■   Additional Department of Defence projects.

As the CRC has set out in the variation to the Commonwealth, new partners and commitments are likely 
to make up the shortfall. The research program will not be disadvantaged by the changes and the CRC 
remains on track to meet its objectives and deliver its planned outcomes.

7. mAtteRs subsequent to the end of the finAnciAl yeAR

At 30 June 2008 outstanding cash funds from shareholders and supporting participants were $0.95M 
(2007: $1.9M), and in-kind contributions totalled $4.6M (2007: $7.1M) valued in accordance with the 
terms of the agreement with the Commonwealth.

Since balance date the Company has received overdue cash payment contributions of $0.927M (2007: 
$0.43M). The remaining amount of $0.023M relates to contributions committed by Capital Technic Group 
Pty Ltd and should be received during the current year.

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 2008 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.
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10.   insuRAnce of officeRs

During the financial period, the Company paid a premium of $12,857 (2007: $17,019) to insure the Directors and Secretary of the 
Company.

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

11.   AuditoR’s independence declARAtion 

A copy of the auditor’s independence declaration as required under section 307C of the Corporations Act 2001 is set out on     
page 61.

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 J Perkins AM
CHAIRMAN
Dated: 19 September 2008

Prof. Ravi Naidu
MANAGING DIRECTOR
Dated: 19 September 2008
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Auditor’s Independence Declaration

Liability limited by a scheme approved under Professional Standards Legislation

PricewaterhouseCoopers
ABN 52 780 433 757

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

Auditor’s Independence Declaration

As lead auditor for the CRC CARE Pty Ltd for the year ended 30 June 2008, I declare that to the
best of my knowledge and belief, there have been:

a) no contraventions of the auditor independence requirements of the Corporations Act 2001 in
relation to the audit; and

b) no contraventions of any applicable code of professional conduct in relation to the audit.

This declaration is in respect of CRC CARE Pty Ltd during the period.

AG Forman Adelaide
PricewaterhouseCoopers 19 September 2008
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Income statement 
for the period ended 30 June 2008
 The Company

 Notes 2008 2007

  $ $ 

Revenue   

Allocated Revenue  16,267,549 8,379,389

   

Expenses   

Advertising  10,039 67,597

Consultants fees  136,309 208,824

Depreciation  6,966 13,061

Employee benefits expense  808,230 970,302

Finance costs  970 -

IT expenses  40,215 50,890

Legal expenses  44,622 135,989

Recruitment  36,538 78,156

Research expenditure – cash  6,653,298 3,218,098

Research expenditure – in kind  7,561,075 2,807,863

Travel  257,644 197,617

Other  711,622 630,992

Total expenses  16,267,549 8,379,389

   

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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Balance sheet 
for the period ended 30 June 2008
 The Company

  Notes 2008 2007

  $ $ 

CURRENT ASSETS   

Cash and cash equivalents 7,591,444 5,800,997

Receivables 952,421 1,354,418

Other  271,429 539,004

Total current assets 8,815,294 7,694,420

   

NON-CURRENT ASSETS   

Property, plant and equipment 14,802 21,678

Investments - -

Total non-current assets 14,802 21,678

   

TOTAL ASSETS 8,830,095 7,716,188

   

CURRENT LIABILITIES   

Payables 253,036 280,111

Provisions 23,303 6,984

Accrued expenses 2,104,811 2,350,098

Deferred revenue 6,198,934 4,703,979

Total current liabilities 8,580,084 7,341,173

   

NON-CURRENT LIABILITIES   

Deferred revenue 250,000 375,000

Total non-current liabilities 250,000 375,000

   

TOTAL LIABILITIES 8,830,084 7,716,173

   

NET ASSETS 11 15

   

EQUITY   

Contributed equity 11 15

TOTAL EQUITY 11 15
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Statement of cash flows
for the year ended 30 June 2008
 The Company

 Notes 2008 2007

  $ $

CASH FLOWS FROM OPERATING ACTIVITIES 

Cash contributions received from the Commonwealth  5,250,000 4,500,000

Cash contributions received from all participants  4,754,820 3,013,723

Training course fees  49,930 59,737

Testing revenue  26,750 -

Other  532 -

Payments to suppliers and employees  (8,656,307) (5,152,805)

Payments of GST and Group Tax  (718,619) (656,490)

Receipt of GST  742,875 393,371

Tax paid  (26,973) (37,547)

Net cash flows from operating activities  1,423,008 2,119,989

CASH FLOWS FROM INVESTING ACTIVITIES 

Payments for property, plant and equipment  - -

Interest received  367,438 262,758

Proceeds from sale of property, plant and equipment  - -

Net cash flows from investing activities  367,438 262,758

CASH FLOWS FROM FINANCING ACTIVITIES

Proceeds from issue of shares  - -

Net cash flows from financing activities  - -

Net increase/(decrease) in cash held  1,790,447 2,382,747

Cash at beginning of financial year  5,800,997 3,418,250

CASH AT END OF FINANCIAL YEAR  7,591,444 5,800,997
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Statement of changes in equity 
for the period ended 30 June 2008
 The Company

  Notes 2008 2007

  $ $

EQUITY

Total equity at the beginning of the financial year 15 15

Net profit for the year - -

Parent entity withdrawal (4) -

Contributions of equity, net of transaction costs - -

Total equity at the end of the financial year 11 15

Notes to the financial statements 
for the period ended 30 June 2008
 The Company

  Notes 2008 2007

  $ $

1.  REVENUE

Allocated contributions from Participants – Cash 7,626,872 5,615,609

Allocated contributions from Third Parties – Cash 632,531 221,562

Allocated contributions from Participants – In-Kind 6,997,595 2,079,723

Allocated contributions from Third Parties – In-Kind 563,480 140,000

Interest received or due and receivable 367,438 262,758

Training fees 49,930 59,737

Testing revenue 29,170 -

Other income 532 -

Total  16,267,549 8,379,389

   

For discussion and analysis of the financial statements, please refer to the Report of the Board of Directors 
and the CRC CARE 2007-08 Annual Report accompanying these Concise Audited Financial Statements.
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Board of Directors Declaration
In accordance with a resolution of the Board of Directors of the Company, the Directors declare that in their opinion the Concise 

Audited Financial Statements comply with Accounting Standard AASB 1039; Concise Financial Reports and that:

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

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

 from the Audited Financial Statements

 the Concise Audited Financial Statements cannot be expected to provide as full an understanding of the financial   (c) 

 performance, financial position and financing and investing activities of the entity as the Audited Financial Statements

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

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

For and on behalf of the Board of Directors

Prof. Paul J Perkins AM
CHAIRMAN
Dated: 19 September 2008

Prof. Ravi Naidu
MANAGING DIRECTOR
Dated: 19 September 2008
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Independent auditor’s report

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

Report on the concise financial report

The accompanying concise financial report of CRC CARE Pty Ltd. comprises the balance sheet as
at 30 June 2008, the income statement, statement of changes in equity and cash flow statement for
the year then ended and related notes, derived from the audited financial report of CRC CARE Pty
Ltd for the year ended 30 June 2008. The concise financial report does not contain all the
disclosures required by the Australian Accounting Standards.

Directors’ responsibility for the concise financial report

The directors are responsible for the preparation and presentation of the concise financial report in
accordance with Accounting Standard AASB 1039 Concise Financial Reports, and the
Corporations Act 2001. This responsibility includes establishing and maintaining internal control
relevant to the preparation of the concise financial report; selecting and applying appropriate
accounting policies; and making accounting estimates that are reasonable in the circumstances.

Auditor’s responsibility

Our responsibility is to express an opinion on the concise financial report based on our audit
procedures. We have conducted an independent audit, in accordance with Australian Auditing
Standards, of the financial report of CRC CARE Pty Ltd for the year ended 30 June 2008. Our audit
report on the financial report for the year was signed on 19 September 2008 and was not subject to
any modification. The Australian 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 for the year is free from material misstatement.

Our procedures in respect of the concise financial report included testing that the information in the
concise financial report is derived from, and is consistent with, the financial report for the year, and
examination on a test basis, of evidence supporting the amounts and other disclosures which were
not directly derived from the financial report for the year. These procedures have been undertaken
to form an opinion whether, in all material respects, the concise financial report complies with
Accounting Standard AASB 1039 Concise Financial Reports.

Our procedures include reading the other information in the Annual Report to determine whether it
contains any material inconsistencies with the concise 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 opinions.

PricewaterhouseCoopers
ABN 52 780 433 757

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

Independence

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

Auditor’s opinion on the financial report

In our opinion, the concise financial report of CRC CARE Pty Ltd for the year ended 30 June 2008
complies with Australian Accounting Standard AASB 1039: Concise Financial Reports.

PricewaterhouseCoopers

Andrew Forman Adelaide
Partner 19 September 2008



CRC CARE Partners 2007-08
Agilent Technologies Australia Pty Ltd

Agriculture Victoria Services Pty Ltd (withdrawing)

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 Environments 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 Group 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

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

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

Our goals
■  HigH quAlity REsEARCH 

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

with international standing and reputation, ensuring our outcomes are recognised 

and utilised globally

■  solutions foR industRy

To develop cost-effective and sustainable solutions and technologies within 

regulatory and policy frameworks for the identification and remediation of 

contamination problems of key importance to Australia and the Asia-Pacific 

region

■  dEvElop tHE businEss

To lead the development of a new export industry in environmental 

risk assessment and remediation through the delivery of solutions 

and technologies, and support their implementation with 

training programs that develop and improve the environmental 

management skills of the industry’s labour force

■  dElivER publiC bEnEfits

To ensure the effective adoption of our solutions and 

technologies, leading to direct health, environmental 

and economic benefits to the Australian public through 

reduced exposure to toxic contaminants and improved 

amenity of our cities as a result of cost-effective 

remediation of urban land

■  CApACity building

To educate a generation of researchers highly 

skilled at solving and preventing the problems 

of contamination and create employment 

opportunities in the industry for these specialists
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Tel:  +61 (0) 8 8302 5032
Fax:  +61 (0) 8 8302 3124
Email: admin@crccare.com
Web: www.crccare.com 

CRC CARE Pty Ltd
University of South Australia
Mawson Lakes
South Australia 5095
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