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ABSTRACT  
 
Maximizing sustainability through the remediation of contaminated sites is increasingly being recognized 
as a necessity, driven by stricter regulations and higher community expectations for sustainable practices. 
This paper explores the role of geosynthetics in sustainable remediation, particularly in Australia and New 
Zealand, highlighting their application across various remedial solutions. It examines a range of 
geosynthetic products and their potential role in achieving sustainable remediation. Methods for evaluating 
sustainability of geosynthetics are also considered, through tools like life cycle assessments and 
greenhouse gas emission estimations. A case study of the award-winning remediation of the Jackson 
Place legacy landfill is provided, illustrating effective sustainable practices in action. 
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1 INTRODUCTION  

Sustainable remediation of contaminated sites 
is not a new idea, it is a well-developed process 
with a set of defined principles, as well as several 
standards and guidelines for practitioners looking 
to implement such an approach. However, the 
need to “think sustainability” when deriving 
remedial solutions has never been more critical. 
Sustainable remediation is no longer be seen as a 
“nice to have”, but rather it is soon to be viewed as 
standard and expected practice, as environmental 
regulators continue to push for stricter 
requirements to implement this approach, as well 
the broader community heightening their 
expectations for sustainability to be embedded in 
our remediation practices. Moreover, this will also 
be driven by site owners and operators as they 
engage more actively with environmental, social 
and governance practices to support their social 
license to operate. 

The push for sustainable remediation is also 
occurring alongside an increase in the complexity 
of site remediation in general, as issues such as 
emerging contaminants, complex site 
redevelopment proposals, and stricter and more 
active environmental regulations challenge 
practitioners to develop more comprehensive and 
unique remedial solutions. 

 
2 AUSTRALIA AND NEW ZEALAND 

Australia has developed a specific Australia 

Standard for sustainable remediation, AS ISO 
18504:2022, which complements the international 
standard ISO 18504:2017. Both are utilized within 
Australia and New Zealand by practitioners 
seeking to implement sustainable remediation. 
Industry bodies such as the Australasian 
Sustainable Remediation Forum (SuRF ANZ) have 
been established with commitments to the 
development and promotion of sustainable 
remediation practices for application to 
contaminated land and groundwater projects, 
including the use of these standards.  

The regulators are also looking for opportunities 
to drive sustainable practices on remediation 
projects. A recent example is the Contaminated 
Sites and Vulnerable Landfills Fund established by 
the New Zealand Government. It specifically 
requires funding applicants to complete 
sustainability assessments as part of their 
applications, with reference to AS ISO 18501:2022 
and ISO 18501:2017 (Ministry for the Environment 
2024). 

 

3 GEOSYNTHETICS AND SUSTAINABLE 
REMEDIATION 

Geosynthetics form a pivotal role in sustainable 
remediation of contaminated sites. Touze (2022) 
provided a detailed analysis of geosynthetics as 
key contributors to meeting the sustainable 
development goals of the United Nations. 

Within Australian and New Zealand, there is an 
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increased uptake across the range of options 
applied to remediate contaminated sites. 
Examples include usage in containment, lining and 
capping solutions, as well as part of treatment 
mechanisms to reduce/remove contamination.  

When assessing remedial options, 
geosynthetics perform particularly strong when 
sustainability is considered, which is typically 
framed around three key dimensions: social, 
environmental and economics. An example of 
some of these benefits are described below. 

From an environmental perspective, 
geosynthetics typically have a lower greenhouse 
gas emissions rating compared to other options 
such as soil-based barriers and fossil fuel-heavy 
treatment processes. An example of this which is 
explored further in the case study is the use of 
geosynthetic clay liners as opposed to low 
permeability clay liners, with the relative reduction 
in greenhouse gas emissions explored via a 
number of different sources, including von 
Maubeuge et. al. (2022). 

When considering economic factors, 
geosynthetics are often cost competitive or more 
cost-effective due to their widespread availability, 
quality control and reduced energy consumption. 
Furthermore, using geosynthetics can enable 
adjacent cost savings, such as polyethylene 
geomembranes or coated geosynthetic clay liners 
enabling a reduction in the depth of overlying soil 
materials used in capping applications.  

Socially, geosynthetics can unlock remedial 
options that are potentially not achievable 
otherwise, producing a vastly improved outcome 
for the local community and other stakeholders. 
For emerging contaminants such as per- and 
polyfluoroalkyl substances (PFAS), specialized 
lining products such as activated carbon 
impregnated geosynthetic clay liners can facilitate 
on-site storage and containment of these 
contaminated materials, instead of large-scale 
removal and disposal. A similar example would be 
the use of reinforcing geosynthetics to enable 
remediation of steep embankments, again 
mitigating the need for large-scale removal and 
disposal.  

4 SELECTION AND VALIDATION 

Notwithstanding the above, it is still critical that 
practitioners remain focused on their remedial 
objectives when selecting an appropriate remedial 
solution. For example, manufacturers can offer 
alternative versions for their products that include 
an increased proportion of recycled materials. 
However, whilst this may improve the sustainability 
rating of this remedial option, this must be weighed 
against any adverse impacts this has on the overall 

performance of this geosynthetic with respect to 
the remedial objectives. 

In addition, it is important that practitioners 
consider appropriate measures to validate the 
materials used and installation methods for any 
geosynthetics with the remediation objectives in 
mind. The legislation and regulations for 
contaminated site remediation across Australia 
and New Zealand do not include any specific 
guidance on validation of geosynthetic materials, 
and this is often left to the regulator’s agent, 
typically a contaminated site auditor, to negotiate 
with the practitioners on a suitable strategy.  

Far too often, the validation of geosynthetics is 
based on the only available standards within these 
jurisdictions, that being landfill guidelines such as 
those provided by EPA Victoria (2015) and NSW 
EPA (2016). The applicability of these guidelines 
should be assessed against the remediation 
objectives and the proposed validation strategy 
modified to suit the specific project. Otherwise, 
there is a risk of including redundant testing 
requirements with associated time and cost 
implications or missing the evaluation of key 
parameters that are critical to the success of a 
remediation project. 

4 SUSTAINABILITY ASSESSMENT 

Geosynthetics manufacturers and suppliers are 
increasingly able to supply information on their 
products to inform sustainability ratings, whether it 
be life cycle assessment across the manufacturing 
and installation of their products, or specific 
information on the greenhouse gas emissions 
generated during these processes. In addition, 
industry associations such as the International 
Geosynthetics Society have developed various 
tools to assist users in calculating the sustainability 
benefits of various geosynthetic products. 

There remains an opportunity to improve the 
available tools by aligning them with the various 
legislation and regulations applied in each region. 
This will help streamline the process and help to 
clearly articulate the benefits geosynthetics can 
provide from a sustainability perspective. 

5 CASE STUDY 

Jackson Place is located at Earlwood in NSW, 
Australia. The site is approximately 10 kilometers 
south-west of the Sydney central business district. 

Historically, the site was used as an illegal 
landfill from 1912-1969. The fill comprises soil, 
building rubble and other wastes from city 
demolition sites and potentially other domestic and 
organic waste and was dumped in an uncontrolled 
manner. Site investigations revealed a range of 
contamination present, including elevated levels of 
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heavy metals, asbestos in fibrous and bonded 
forms and organochlorine pesticides. 

The site is located within a very sensitive area, 
with residential properties directly to the north and 
a coastal wetland directly to the south, 
emphasizing the need for a carefully thought-out 
remedial solution. 

Sustainable remediation was a driving force 
from the onset of the project, and its successful 
implementation has resulted in a project that will 
provide ongoing community benefit long into the 
future. 

Specific to geosynthetics, a geosynthetic clay 
liner capping system was implemented, and this 
was a key part of the sustainable remediation 
strategy. Economically, the approach significantly 
reduced the need for relocation of waste materials 
from the site, and it was a relatively cost-effective 
barrier solution compared to alternatives such as 
importation of clay soils. Environmentally, it was 
shown that the capping solution minimized 
potential greenhouse gas emissions for the 
remediation, in particular the geosynthetic clay 
liner solution had the lowest greenhouse gas 
emissions rating for the different barrier options. 

Finally, from a social perspective the capping 
solution was based heavily on community 
feedback, and the relatively limited plant and 
equipment needed to install the geosynthetic clay 
liner was well received by the nearby residents 
during construction. 

The site was successfully remediated in 2022 
and handed back to the community for use as 
public green corridor. What was once an unsafe, 
overgrown jungle of weeds embedded with 
contamination, is now a vibrant green space in the 
heart of Sydney. At completion, it was awarded the 
2023 Sustainable Remediation Project of the Year 
by the Australasian Land and Groundwater 

Association. 
 

5 CONCLUSION 

Geosynthetics are increasingly becoming 
integral to the sustainable remediation of 
contaminated sites. Their environmental, 
economic, and social benefits often make them a 
preferred choice for addressing complex 
contamination issues in a sustainable manner. As 
the case study of Jackson Place demonstrates, 
thoughtful application of geosynthetic solutions not 
only addresses contamination but also provides 
long-term benefits to the community. As 
regulations tighten and complexity increases, the 
role of geosynthetics in sustainable remediation 
will only continue to grow, paving the way for more 
innovative and effective environmental solutions. 
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