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1. Executive Summary 

This submission outlines the pervasive environmental and health challenges posed by per- 
and polyfluoroalkyl substances (PFAS) within renewable energy infrastructure, such as solar 
panels, wind turbines, and batteries. PFAS, often termed "forever chemicals" due to their 
extreme resistance to environmental degradation, represent an escalating global crisis. These 
chemicals, essential for certain industrial applications, are increasingly recognized for their 
role in long-term environmental contamination, bioaccumulation, and biomagnification in 
food chains. 

In renewable energy technologies, PFAS are used in coatings, composites, and cooling 
systems to enhance performance and durability. However, their persistence creates 
contamination risks during production, operation, and disposal. Evidence links PFAS 
exposure to serious human health impacts, including cancer, immune suppression, endocrine 
disruption, and neurodevelopmental issues. Furthermore, the contamination of ecosystems—
affecting soil, water, and wildlife—has significant socio-economic repercussions. 

Australian case studies, such as PFAS contamination in Oakey, Queensland, demonstrate the 
far-reaching consequences of unmanaged PFAS use. International initiatives, such as the 
European Union's REACH regulation and the U.S. EPA's PFAS Action Plan, provide 
valuable lessons for Australia in tackling this urgent issue. 

This submission calls for: 

• Comprehensive regulatory frameworks for PFAS in renewable energy, 
• Robust monitoring and enforcement mechanisms, 
• Investment in alternative technologies and advanced remediation methods, and 
• Greater community engagement, particularly in vulnerable and Indigenous 

communities. 

 

2. Background and Context 

2.1 What is PFAS? 

PFAS are a class of synthetic chemicals that include more than 4,700 compounds. These 
chemicals are used widely due to their unique water-, oil-, and heat-resistant properties. 
PFAS are found in products ranging from firefighting foams to consumer goods, and they 
play a critical role in renewable energy components: 
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• Solar Panels: PFAS are used in anti-reflective coatings to improve light absorption 
and panel durability. 

• Wind Turbines: PFAS-based composites enhance turbine blade strength and 
resistance to environmental wear. 

• Batteries: PFAS are essential in separators and cooling systems for thermal stability 
and efficient operation. 

Despite their utility, PFAS resist degradation by natural processes, persisting in the 
environment for decades or even centuries. This persistence creates long-term risks for 
ecosystems and human health. 

2.2 Persistence and Bioaccumulation 

The carbon-fluorine bonds in PFAS give them unparalleled stability, making them nearly 
indestructible under natural conditions. As a result, PFAS accumulate in soil, water, and 
biological systems. 

• Soil and Water Contamination: PFAS leach into groundwater and rivers, 
contaminating drinking water supplies. Research by Banzhaf et al. (2017) highlights 
the challenges of remediating PFAS-contaminated aquifers, which can take decades to 
restore. 

• Bioaccumulation in Food Chains: PFAS accumulate in plants, fish, and wildlife, 
with apex predators showing the highest concentrations. Studies by Dietz et al. (2020) 
document PFAS biomagnification in Arctic polar bears and raptors, leading to 
reproductive and immune system disorders. 

2.3 Global Recognition of PFAS as an Environmental Hazard 

Globally, PFAS are increasingly acknowledged as a major environmental threat. Regulatory 
frameworks such as: 

• The European Union’s REACH regulation, which bans several PFAS compounds, 
• The U.S. EPA's PFAS Action Plan, which enforces drinking water standards and 

funds cleanup programs, and 
• The Stockholm Convention on Persistent Organic Pollutants, which has listed 

PFAS compounds for international phase-out, 

These efforts illustrate the urgency of coordinated action to mitigate PFAS risks. 

2.4 PFAS in Renewable Energy Infrastructure 

The renewable energy sector, while critical for climate change mitigation, inadvertently 
contributes to PFAS contamination: 

• Solar Panels: Protective coatings containing PFAS are durable but can leach 
contaminants during disposal or recycling. Kim et al. (2020) found that improper 
end-of-life management of solar panels leads to environmental leaching. 

• Wind Turbines: PFAS composites in turbine blades resist weathering, but blade 
degradation releases microplastics and PFAS into ecosystems. Henne et al. (2021) 
highlighted the environmental trade-offs associated with turbine waste. 
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• Batteries: PFAS in separators and cooling systems contribute to contamination risks 
during disposal, particularly in poorly managed landfills (Wang et al., 2021). 

2.5 Current Investigation Programs in Australia 

The NSW EPA’s PFAS Investigation Program primarily focuses on industrial and military 
contamination hotspots, such as those involving firefighting foams. Renewable energy 
projects are underrepresented in these efforts despite their growing prevalence. Similarly, 
federal PFAS inquiries lack clear directives for addressing PFAS in renewable energy 
infrastructure, creating regulatory gaps. 

2.6 Case Studies of PFAS Contamination 

1. Oakey, Queensland: Groundwater contamination from firefighting foam use at an 
Australian Defence Force base disrupted local agriculture and community livelihoods. 
Residents faced health risks and financial losses due to declining property values 
(Environmental Science & Technology, 2018). 

2. Bladen County, North Carolina, USA: Industrial discharge of PFAS into the Cape 
Fear River led to contamination of municipal drinking water, causing elevated cancer 
risks and triggering legal action (Kwiatkowski et al., 2020). 

3. Arctic Environments: Ahrens et al. (2015) documented PFAS transport through 
atmospheric and oceanic currents, resulting in contamination of Arctic ecosystems 
and wildlife far from industrial sources. 

2.7 Key Findings from International Research 

International research has provided critical insights into PFAS contamination, its impacts, 
and strategies for mitigation. These findings can inform Australia’s policy and regulatory 
responses. 

1. Human Health Risks: 
o Cancer and Endocrine Disruption: Studies by Barry et al. (2013) and 

Blake et al. (2015) have linked PFAS exposure to kidney and testicular 
cancer, as well as hormonal disruption affecting reproductive health. 

o Immune Suppression: Research by Grandjean & Clapp (2015) indicates 
that PFAS exposure reduces vaccine efficacy, increases infection 
susceptibility, and compromises overall immune function. 

2. Environmental Persistence: 
o PFAS’ extreme resistance to degradation, as documented by Vierke et al. 

(2012), complicates cleanup efforts and ensures long-term environmental 
contamination. 

o Ahrens et al. (2015) further highlight PFAS’ ability to travel globally, 
contaminating even remote ecosystems. 

3. Economic Impacts: 
o Cleanup costs for PFAS-contaminated sites in the United States exceed $1 

billion annually, according to the U.S. Environmental Protection Agency 
(EPA). The financial burden on industries, governments, and communities is 
substantial and underscores the importance of preventive measures. 
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4. Innovative Remediation Techniques: 
o Advances in PFAS treatment, such as plasma-based degradation and 

electrochemical oxidation, are showing promise in reducing contamination. 
Rahman et al. (2021) highlight the potential for these methods to address 
contamination in a cost-effective manner. 

5. Global Regulatory Frameworks: 
o The European Union’s REACH regulation and the U.S. EPA’s PFAS Action 

Plan provide blueprints for addressing PFAS contamination. These 
frameworks emphasize prevention, phase-outs of non-essential PFAS uses, 
and investment in alternatives (Cousins et al., 2020). 

 

3. Environmental Impacts 

The environmental impacts of per- and polyfluoroalkyl substances (PFAS) are far-reaching, 
with significant consequences for soil, water, ecosystems, and biodiversity. The persistent 
and bio-accumulative nature of PFAS exacerbates their effects, making remediation efforts 
challenging and often cost-prohibitive. 

3.1 Contamination of Soil and Water 

PFAS contamination is a pressing concern for soil fertility and water quality. Due to their 
chemical stability and resistance to natural degradation, PFAS remain in the environment for 
decades, continually cycling between soil and water systems. 

• Impact on Agriculture: PFAS contamination in soil alters its chemical composition, 
reducing fertility and crop yields. Banzhaf et al. (2017) documented how PFAS 
interfere with soil structure and nutrient availability, negatively impacting agricultural 
productivity. Farmers in contaminated regions often face reduced economic output 
and loss of livelihood due to restrictions on using contaminated land for cultivation. 

• Threat to Aquifers: PFAS leach into groundwater systems, contaminating aquifers 
that serve as critical drinking water sources. Contaminated water supplies pose a 
direct risk to human health and the environment. Aquifers with high PFAS levels can 
become unusable for decades, as remediation technologies like activated carbon 
filtration are expensive and labor-intensive. 

• Disproportionate Effects on Rural Communities: Rural communities that rely 
heavily on local aquifers for drinking water and irrigation are disproportionately 
affected. Indigenous populations, in particular, face compounded risks due to their 
close cultural and economic ties to the land. O’Neill et al. (2019) highlights the 
inequities in PFAS management, with rural and Indigenous communities often 
receiving delayed support and inadequate remediation. 

Case Example: 
In Oakey, Queensland, PFAS contamination from firefighting foams severely impacted 
groundwater supplies. Local residents were unable to use their water for drinking or 
irrigation, leading to long-term economic and social challenges. The contamination persists 
despite ongoing remediation efforts, underscoring the difficulty of addressing PFAS 
pollution. 
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3.2 Impact on Flora and Fauna 

PFAS disrupt critical ecological processes, affecting both plant and animal species across 
terrestrial and aquatic environments. 

• Impact on Plants: PFAS exposure alters soil chemistry, negatively impacting plant 
growth and nutrient cycles. Navarro et al. (2021) found that PFAS interfere with 
microbial communities essential for nitrogen fixation and organic matter 
decomposition. This disruption reduces crop yields and increases soil salinity, further 
impairing agricultural productivity. 

• Impact on Wildlife: PFAS bioaccumulate in aquatic and terrestrial species, with 
significant consequences for reproduction, growth, and survival. Hansen et al. (2020) 
demonstrated that PFAS exposure in amphibians and fish led to developmental 
abnormalities and reduced reproductive success. Apex predators, such as polar bears 
and raptors, are particularly vulnerable due to biomagnification, which increases 
PFAS concentrations at higher trophic levels. 

• Ecosystem-Level Consequences: PFAS contamination affects entire ecosystems by 
disrupting food webs and reducing biodiversity. Predatory species experience declines 
due to reduced prey availability and reproductive challenges, leading to imbalances in 
ecosystem dynamics. 

Case Example: 
In Arctic regions, PFAS have been detected in polar bears and seals, where they cause 
immune suppression and reproductive failures. These effects cascade through the food web, 
affecting prey and predator species alike (Dietz et al., 2020). 

3.3 Marine Ecosystems and Coastal Impacts 

PFAS contamination also extends to marine ecosystems, where it poses unique challenges 
due to the mobility and persistence of these chemicals in water. 

• Endocrine Disruption in Marine Organisms: Houde et al. (2019) observed 
endocrine disruption in seals, dolphins, and other marine mammals exposed to PFAS. 
These disruptions interfere with reproductive hormones, leading to reduced fertility 
and population declines. 

• Impacts on Coral Reefs: PFAS weaken coral resilience by altering their ability to 
withstand climate-induced stressors such as ocean acidification and bleaching events. 
Corals exposed to PFAS show reduced growth rates and weakened structural 
integrity, further endangering these critical ecosystems. 

• Bioaccumulation in Fisheries: PFAS accumulate in fish, crustaceans, and other 
seafood species, posing risks to human consumers and marine food webs. Coastal 
fisheries in contaminated regions often experience economic losses due to the 
decreased safety and marketability of their products. 

Case Example: 
Coastal contamination near industrial and renewable energy sites in the United States has 
resulted in declining fish populations and health risks for communities reliant on fishing for 
their livelihoods. Houde et al. (2019) linked PFAS exposure in marine species to significant 
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endocrine and developmental impacts, emphasizing the need for stricter waste management 
protocols. 

Long-Term Consequences 

The long-term persistence of PFAS in soil and water compounds their environmental impact. 
Kotthoff et al. (2021) highlighted that even decades after initial contamination, PFAS 
residues can hinder ecosystem recovery by disrupting natural nutrient cycles and regeneration 
processes. Furthermore, the high cost and technological complexity of remediation methods, 
such as soil excavation and advanced filtration systems, make long-term solutions 
challenging to implement. 

Global Implications: 
Due to PFAS' ability to travel long distances via air and water currents, their contamination is 
not confined to local environments. Ahrens et al. (2015) documented PFAS in Arctic 
ecosystems far from industrial sources, illustrating their global reach and the need for 
international cooperation to address their impacts. 

 

4. Human Health Impacts 

PFAS contamination presents a significant risk to human health through multiple exposure 
pathways. Communities near contamination hotspots, such as renewable energy facilities, 
landfills, and industrial sites, are particularly vulnerable to these risks. The long-lasting 
nature of PFAS in biological systems and the environment compounds their potential for 
harm, leading to severe health effects that persist across generations. 

4.1 Exposure Pathways 

Humans are exposed to PFAS primarily through: 

1. Contaminated Water: 
PFAS are highly water-soluble, allowing them to infiltrate groundwater and municipal 
water supplies. Communities located near industrial facilities, firefighting training 
sites, or renewable energy projects are at greater risk. For instance, solar panel 
coatings and battery separators may release PFAS into surrounding water systems 
during production or disposal. A study by Banzhaf et al. (2017) identified PFAS in 
aquifers serving rural and urban populations, highlighting the challenges of providing 
clean drinking water. 

2. Food Contamination: 
PFAS accumulate in crops irrigated with contaminated water, livestock exposed to 
polluted feed or water, and seafood from contaminated rivers or coastal areas. 
Navarro et al. (2021) found that PFAS persist in agricultural soils, entering food 
chains and disproportionately affecting subsistence farmers and rural populations. 
Bioaccumulation in fish and seafood poses a direct risk to human health, particularly 
in coastal communities reliant on fishing for sustenance and economic livelihood. 

3. Airborne Particles: 
PFAS are released into the air during manufacturing processes, the degradation of 
renewable energy components, or improper disposal of waste materials. Vierke et al. 
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(2012) highlighted that PFAS can travel long distances through atmospheric currents, 
contaminating areas far removed from their original source. Inhalation of PFAS 
particles during production or maintenance of renewable energy infrastructure may 
pose occupational hazards to workers. 

4. Household Products and Dust: 
PFAS are found in everyday items such as non-stick cookware, stain-resistant fabrics, 
and personal care products. Indoor exposure to PFAS from household dust is an 
under-recognized pathway, particularly for children who are more likely to ingest dust 
through hand-to-mouth contact. 

5. Disproportionate Impact on Vulnerable Communities: 
Indigenous populations and rural communities face heightened risks due to their 
reliance on local water and food sources, which are often directly affected by nearby 
contamination. O’Neill et al. (2019) emphasized that these populations frequently 
lack the resources and infrastructure necessary to mitigate exposure, compounding 
existing health disparities. For example, limited access to alternative water supplies or 
healthcare exacerbates the long-term impacts of PFAS exposure in these groups. 

4.2 Health Effects 

The health effects of PFAS are extensive, with scientific studies consistently linking exposure 
to a range of acute and chronic conditions. Key health impacts include: 

1. Cancer: 
o PFAS exposure has been strongly associated with an increased risk of kidney 

and testicular cancers. Barry et al. (2013) conducted longitudinal studies in 
communities exposed to PFAS-contaminated water, finding higher incidences 
of these cancers compared to non-exposed populations. These cancers are 
thought to result from PFAS' ability to disrupt cellular signaling and promote 
tumor growth. 

2. Immune System Impairment: 
o Chronic PFAS exposure compromises immune function, reducing the body’s 

ability to fight infections and respond to vaccines. Grandjean & Clapp 
(2015) found that children with elevated PFAS levels had lower antibody 
responses to vaccines, leaving them vulnerable to preventable diseases. This 
immune suppression also increases the likelihood of chronic inflammation, 
autoimmune diseases, and longer recovery times from infections. 

3. Neurodevelopmental Disorders: 
o Prenatal and early childhood exposure to PFAS has been linked to cognitive 

delays and developmental abnormalities. Braun et al. (2014) demonstrated 
that children exposed to PFAS in utero scored lower on tests measuring 
memory, attention, and language skills. These effects are particularly 
concerning as they impact future generations and exacerbate educational and 
socio-economic inequalities. 

4. Endocrine Disruption: 
o PFAS interfere with hormone regulation, leading to reproductive and 

developmental disorders. Blake et al. (2015) documented hormonal 
imbalances in individuals exposed to PFAS, including reduced fertility, early 
puberty, and thyroid dysfunction. These disruptions may increase the risk of 
metabolic conditions, such as obesity and diabetes. 

5. Cardiovascular Risks: 
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o Elevated cholesterol levels and hypertension have been observed in 
populations with high PFAS exposure. Studies by Lind et al. (2020) indicate 
that PFAS alter lipid metabolism, increasing the likelihood of cardiovascular 
diseases such as atherosclerosis and stroke. 

6. Mental Health Impacts: 
o Living in PFAS-contaminated areas can cause significant psychological stress 

due to concerns about health risks, property devaluation, and social stigma. 
Ebi et al. (2020) highlighted the mental health burden on communities dealing 
with PFAS-related crises, noting increased rates of anxiety, depression, and 
community tension. 

Long-Term and Intergenerational Effects 

PFAS exposure during pregnancy and early development has profound long-term 
consequences. Prenatal exposure has been linked to: 

• Reduced Birth Weights: Studies by Darrow et al. (2013) found that infants exposed 
to PFAS in utero had lower birth weights, which are associated with increased risks of 
chronic health conditions later in life. 

• Epigenetic Changes: PFAS may cause changes to DNA expression that are passed 
down to subsequent generations. Research into epigenetic impacts is ongoing, but 
early findings suggest that PFAS exposure may contribute to inherited health 
vulnerabilities. 

Socio-Economic Implications 

The economic burden of PFAS-related health conditions is significant. Healthcare costs, 
reduced productivity, and loss of property values in contaminated areas exacerbate financial 
disparities, particularly in already disadvantaged populations. Affected communities often 
face years of legal battles to secure compensation and cleanup efforts, as seen in cases such 
as Oakey, Queensland, and Wilmington, North Carolina. 

 

5. Legislative and Policy Gaps 

5.1 Inadequate Standards 

Australia currently lacks comprehensive national standards for managing PFAS in renewable 
energy infrastructure. While the PFAS National Environmental Management Plan (NEMP) 
provides a framework for assessing and managing contamination in certain sectors, it does 
not explicitly address the use of PFAS in renewable energy components such as solar panels, 
wind turbines, and batteries. 

A review by Cousins et al. (2020) highlights that Australia's existing thresholds for 
permissible PFAS levels in soil, water, and air are inconsistent with international best 
practices. For instance, while the European Union’s REACH regulation has established 
strict restrictions on PFAS use and emissions, Australia’s approach remains fragmented, with 
significant variations between state-level policies. This inconsistency undermines 
enforcement and complicates efforts to track and mitigate contamination. 
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Furthermore, the absence of enforceable limits for PFAS concentrations in renewable energy 
manufacturing and disposal perpetuates environmental risks. A study by Kwiatkowski et al. 
(2020) underscores the need for binding standards to ensure industries prioritize PFAS-free 
alternatives and adhere to safe disposal practices. Without these measures, PFAS 
contamination from renewable energy projects may continue unchecked. 

5.2 Monitoring and Enforcement 

Australia’s PFAS monitoring programs are underfunded and fragmented across jurisdictions. 
Currently, the focus is on legacy contamination at military and industrial sites, with minimal 
attention paid to renewable energy infrastructure. This gap is particularly concerning given 
the growing scale of renewable energy projects and their reliance on PFAS-based materials. 

Studies by Kotthoff et al. (2021) emphasize the importance of advanced analytical 
techniques, such as high-resolution mass spectrometry, for detecting PFAS contamination in 
real-time. However, Australia lacks a centralized database to track PFAS levels across sectors 
and regions, hindering coordinated responses to emerging contamination hotspots. 
Additionally, enforcement mechanisms are insufficient, with limited penalties for industries 
failing to manage PFAS waste effectively. 

5.3 Comparison with Global Best Practices 

International frameworks provide valuable insights into addressing PFAS contamination: 

• United States: The U.S. EPA’s PFAS Action Plan includes enforceable drinking 
water standards, funding for safer alternatives, and targeted cleanup programs. This 
comprehensive approach integrates research, regulation, and community engagement. 

• European Union: The EU’s REACH regulation sets stringent restrictions on PFAS 
use, requiring industries to phase out non-essential applications and develop 
alternatives. 

• Canada and Nordic Countries: These countries have adopted precautionary 
principles, banning high-risk PFAS compounds and prioritizing contamination 
prevention over remediation. 

Australia could benefit from adopting similar measures, tailoring them to the unique 
challenges of its renewable energy sector and geographic diversity. 

 

6. Recommendations 

To address the risks associated with PFAS contamination in renewable energy infrastructure, 
Australia must adopt a multi-faceted approach that includes regulation, monitoring, research, 
and community engagement. 

 

6.1 Stronger Regulation 
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• National Standards: Introduce binding national standards for PFAS use and 
emissions in renewable energy sectors, harmonizing state-level policies under a 
unified framework. 

• Phase-Out Mandates: Set clear deadlines for phasing out non-essential PFAS 
applications in renewable energy technologies. Incentivize industries to develop and 
adopt safer alternatives. 

• Legislative Updates: Amend the Environmental Protection and Biodiversity 
Conservation (EPBC) Act to classify PFAS contamination as a significant 
environmental threat requiring assessment in renewable energy projects. 

6.2 Improved Monitoring 

• Nationwide Surveillance: Establish a centralized PFAS monitoring system, 
incorporating advanced detection technologies such as isotope-dilution mass 
spectrometry and satellite-based mapping. 

• Data Transparency: Require industries to report annual PFAS emissions and 
contamination levels, with this information made publicly accessible through a 
centralized database. 

• Contamination Mapping: Prioritize monitoring in areas near renewable energy 
facilities, including solar farms, wind turbine installations, and battery manufacturing 
plants. 

6.3 End-of-Life Management 

• Circular Economy Models: Promote closed-loop recycling systems for renewable 
energy components containing PFAS, reducing environmental leakage. 

• Specialized Disposal Facilities: Invest in infrastructure for the safe disposal of 
PFAS-containing waste, including solar panel coatings, turbine blades, and batteries. 
Guidelines should mandate the use of advanced remediation methods, such as plasma-
based degradation and activated carbon filtration. 

6.4 Research Funding 

• Safer Alternatives: Fund research into PFAS-free materials for renewable energy 
technologies, such as bio-based coatings and nanocomposites. 

• Advanced Remediation Technologies: Support the development of innovative 
cleanup methods, including electrochemical oxidation, sono-chemical degradation, 
and thermal desorption (Rahman et al., 2021). 

• Health Impact Studies: Allocate resources for long-term studies on the health 
impacts of PFAS exposure, particularly in vulnerable populations and Indigenous 
communities. 

6.5 Community Engagement 

• Stakeholder Inclusion: Establish advisory panels with representatives from affected 
communities, environmental experts, and industry leaders to guide PFAS 
management strategies. 

• Educational Campaigns: Launch nationwide awareness programs to inform the 
public about PFAS risks and safe handling practices. 
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• Compensation Programs: Develop frameworks to compensate communities affected 
by PFAS contamination, including financial support for healthcare, relocation, and 
cleanup efforts. 

6.6 International Collaboration 

• Policy Alignment: Collaborate with international organizations to adopt and 
implement global best practices for PFAS regulation and mitigation. 

• Technology Sharing: Partner with countries leading in PFAS-free innovations, such 
as the EU and Japan, to accelerate the adoption of sustainable materials in renewable 
energy sectors. 

 

7. Case Studies and Supporting Evidence 

7.1 Australia: Oakey, Queensland 

Groundwater contamination at the Oakey Army Aviation Centre underscores the devastating 
socio-economic and environmental consequences of PFAS pollution. Residents reported 
health issues such as thyroid problems and immune disorders, while local agriculture suffered 
from restricted water use. A delayed response from the Department of Defence exacerbated 
community frustration and led to a class-action lawsuit. This case demonstrates the need for 
proactive regulation and timely remediation. 
Reference: Environmental Science & Technology, 2018. 

7.2 United States: Wilmington, North Carolina 

PFAS contamination in the Cape Fear River, caused by industrial discharge, resulted in 
elevated cancer rates and widespread public health concerns. Legal action compelled the 
responsible chemical manufacturer to fund cleanup efforts and establish a long-term 
monitoring program. 
Reference: Kwiatkowski et al., 2020. 

7.3 Sweden: Arctic Ecosystems 

PFAS accumulation in Arctic wildlife illustrates their ability to travel long distances via 
atmospheric and oceanic currents. Polar bears and seals in these remote regions show high 
PFAS concentrations, leading to reproductive failures and immune suppression. This case 
highlights the global nature of PFAS contamination. 
Reference: Ahrens et al., 2015. 

7.4 Renewable Energy: Wind Turbine Blades 

Research by Henne et al. (2021) found that PFAS used in wind turbine blade coatings 
degrade over time, releasing microplastics and chemical residues into surrounding 
ecosystems. This case exemplifies the environmental trade-offs associated with renewable 
energy technologies. 
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7.5 International Success Stories 

• European Union: The REACH regulation’s phased ban of certain PFAS compounds 
has driven innovation in safer alternatives. 

• United States: The EPA’s PFAS Action Plan integrates research, regulation, and 
community outreach to mitigate contamination risks. 

• Japan: Advances in solar panel recycling have minimized PFAS leakage, 
demonstrating the benefits of circular economy models. 

 

8. Conclusion on PFAS and the Need to Cease Its Use 

The continued use of PFAS in renewable energy infrastructure, such as solar panels, wind 
turbines, and batteries, poses an unacceptable risk to the environment, human health, and 
ecosystems. These "forever chemicals" resist natural degradation, bioaccumulate in living 
organisms, and travel long distances through air and water, ensuring widespread and long-
term contamination. 

Evidence demonstrates the catastrophic impacts of PFAS contamination: 

1. Environmental Degradation: PFAS contamination has been found in critical 
ecosystems, including soil, water, and marine environments. It disrupts food webs, 
reduces biodiversity, and weakens ecosystems' resilience. This contamination persists 
for decades, making recovery both costly and complex. 

2. Human Health Risks: PFAS exposure is strongly linked to serious health conditions 
such as cancer, immune suppression, endocrine disruption, and developmental 
disorders. Vulnerable populations, particularly those in rural and Indigenous 
communities, face compounded risks due to their reliance on contaminated local 
water and food sources. 

3. Economic Burdens: The cleanup of PFAS-contaminated sites is prohibitively 
expensive, often exceeding billions of dollars annually, while communities suffer 
property devaluation and lost livelihoods. These economic impacts disproportionately 
affect disadvantaged populations. 

4. Global Contamination: PFAS are not confined to local environments; their presence 
in remote Arctic ecosystems highlights the global scale of this crisis. International 
studies reveal PFAS in apex predators and marine life, further endangering global 
biodiversity. 

The use of PFAS in renewable energy, though advantageous for durability and performance, 
introduces unacceptable trade-offs. The degradation of turbine blades, improper disposal of 
solar panels, and contamination from battery components release toxic PFAS compounds into 
the environment. These risks undermine the sustainability goals that renewable energy seeks 
to achieve. 

Urgent Actions Required 

To protect ecosystems, public health, and future generations, Australia must: 
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1. Phase Out PFAS: Immediate action is required to eliminate non-essential uses of 
PFAS across all industries, including renewable energy. Binding legislation must 
mandate safer alternatives. 

2. Enhance Monitoring and Enforcement: A robust, centralized monitoring system 
must track PFAS contamination and ensure compliance with strict standards. 
Industries must face significant penalties for violations. 

3. Invest in Safer Technologies: Funding must prioritize the development of PFAS-free 
materials and advanced remediation methods to minimize ongoing contamination. 

4. Adopt International Best Practices: Australia should align its policies with proven 
global frameworks, such as the EU’s REACH regulation and the U.S. EPA’s PFAS 
Action Plan, to ensure comprehensive and effective management of PFAS risks. 

5. Prioritize Community Engagement: Affected communities must be involved in 
decision-making processes and compensated for the harm caused by PFAS 
contamination. 

The continued reliance on PFAS is incompatible with the principles of environmental 
sustainability and public health protection. By taking decisive action to cease the use of 
PFAS and address existing contamination, Australia can lead the way in safeguarding its 
environment, people, and biodiversity. The dangers posed by PFAS are too significant to 
ignore, and the time to act is now. 
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