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Background paper

The NSW Chief Health Officer is convening an expert advisory panel on per- and polyfluoroalkyl
substances (PFAS).

Per- and poly-fluoroalkyl substances (PFAS) are manufactured chemicals that do not occur naturally in
the environment. PFAS chemicals include perfluorooctane sulfonate (PFOS), perfluorooctanoic acid
(PFOA) and perfluorohexane sulfonate (PFHxS) amongst a large group of other compounds.

PFAS are persistent in the environment, show the potential for bioaccumulation and biomagnification,
and are toxic in animal studies (potential developmental, reproductive and systemic toxicity). They have
been used in a wide range of consumer products including surface treatments such as non-stick
cookware, and notably in aqueous film forming foam used to extinguish fires.

In Australia, PFAS has been found in near areas where fire-fighting foams were used, such as airports,
Defence bases, or where fire suppression systems are installed for extinguishing liquid-fuel fires, or near
industrial areas, effluent outfalls and landfill sites.

The expert panel has been convened to review the evidence and provide advice to the Chief Health
Officer on the role of blood testing, epidemiological studies, risk communication and the identification of
future research and PFAS investigation priorities as they relate to health.

To support members deliberation please see the resources with hyperlinks at the end of the document.

Current situation in NSW for PFAS in drinking water

Australian drinking water guidelines

In 2018, the National Health and Medical Research Council (NHMRC) first published health-based
guideline values for three of the PFAS chemicals (PFOS, PFOA and PFHXxS) in the Australian Drinking
Water Guidelines. In October 2024, the NHMRC released proposed guidelines for four of the PFAS
chemical (PFOS, PFOA, PFHxS, PFBS), with levels lower than the existing Australian Drinking Water
Guidelines. The proposed guideline values are conversative and incorporate several safety factors. The
NHMRC is expected to finalise its review by May 2025.

Risk assessment and management activities

Water utilities are required to have and comply with a drinking water management system under the
Public Health Act 2010 and Public Health Regulation 2022. In line with NHMRC advice, NSW Health
recommends a site-specific, risk-based approach to monitoring chemicals of concern such as PFAS in
drinking water supplies, as outlined in the Australian Drinking Water Guidelines risk management
framework. The underpinning principle of this risk-based approach is to know the catchment.

This may include assessing the potential pollution sources in the catchment and undertaking monitoring
of source waters (i.e. raw waters, pre-treatment), not just post-treatment, in order to determine:

o whether catchment management measures are working
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o if new pollution sources have appeared
o if system improvements are needed.

In regional NSW, NSW Health provides guidance and support to local water utilities to implement their
drinking water management systems.

The Environment Protection Authority leads the NSW Government PFAS Investigation Program for
identified sites where it is likely that large quantities of PFAS-containing products have been used. This
program can support water utilities in their risk assessment.

Recent detections of PFAS in drinking water in NSW

In June 2024, Sydney Water undertook sampling of drinking water from each water filtration plant for
PFAS. One area supplied by Sydney Water in the Upper Blue Mountains from the Cascade Water
Filtration Plant exceeded the proposed new PFAS guideline value, although it was below the current
drinking water guidelines. A new treatment system to remove PFAS has been operating at the Cascade
Water Filtration Plant in the Blue Mountains since January 2025.

In September 2024, NSW Health recommended all local water utilities in regional NSW undertake initial
screening test for PFAS, regardless of the outcome of the risk assessment.

Of the 83 local water utilities (total of 263 drinking water supplies), three local water utilities were above
the new proposed NHMRC Australian Drinking Water Guidelines. These community were made aware of
the results and utilities are working to manage PFAS levels in their drinking water.

One of these utilities had a supply with an initial result that was above the current Australian Drinking
Water Guidelines. The council’s investigation identified two bores as the likely source of PFAS. These
bores have been isolated and are not supplying water. In recent tests (as at 11 March 2025), the PFAS
levels were below the current and proposed Australian Drinking Water Guidelines.

NSW Health has recommended that all local water utilities test each of their drinking water systems
again in 2025, while they assess the risk to drinking water and undertake source water testing and then
determine the ongoing frequency of PFAS testing.

Situation in Blue Mountains

In June 2024, the concentrations of PFAS found in drinking water are detailed in Table 1 and 2.
Subsequently, Medlow Dam and Greaves Creek Dam were shown to have higher than expected levels
of PFAS and were disconnected from supply to the Cascade Water Filtration Plant. In January 2025,
Sydney Water commissioned a temporary treatment plant to reduce PFAS at the Cascade Water
Filtration Plant and recent results comply with the proposed guideline.

Table 1. Sydney Water testing for PFAS in drinking water 25 June 2024 - Blackheath

Result (ng/L) Proposed guideline value (ug/L)
PFOA <0.0001 0.2
PFOS 0.0155 0.004
PFHXS 0.0136 0.03

Table 2. Sydney Water testing for PFAS in drinking water 25 June 2024 - Katoomba

Result (ug/L) Proposed guideline value (ug/L)
PFOA <0.0001 0.2
PFOS 0.0164 0.004
PFHXS 0.0142 0.03
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Potential sources have been identified and require further investigations. The Blue Mountains community
has raised the concern about a petrol tanker fire in Medlow Bath in 1992 where firefighting foam was
used in an area where it could potentially drain into the drinking water catchment.

Blue Mountains community members have expressed various concerns and made various
representations to the NSW Government and NSW Health related to PFAS.

Concerns expressed include:

e That they have been exposed to levels of PFAS in the water supply for many years that may
cause harm

e That there are studies that show there are harms associated with PFAS which variously include
cancer, hormone disruption, developmental issues in children, cancer, psychological impact and
others.

The main health representations from the community include:
e Free confidential blood testing for PFAS

e Additional free testing for other conditions that have been associated with PFAS including
elevated cholesterol, thyroid disease and cancer

e Treatment and treatment protocols and especially advice about use of cholestyramine

e Long term monitoring or a health study of residents

Historical PFAS contamination in NSW — Williamtown

In October 2018, Defence completed investigations into PFAS contamination on and around RAAF Base
Williamtown. The investigations found that PFAS are mostly concentrated in areas where firefighting
foams were previously used, stored or disposed. PFAS in these locations can be found in soil and in
water flowing through the source areas. PFAS moves in surface water flowing through drains and creeks
or groundwater that flows underground through soil and rock.

Defence commenced remediation work at the RAAF base in 2016 and to support communities reduce
their exposure to PFAS, the NSW Environment Protection Authority (EPA) released precautionary
advice for residents within the Williamtown management area. Monitoring of PFAS continues in and
around RAAF Base Williamtown through sampling of surface water, groundwater, sediment and biota.
The monitoring plan was updated in consultation with NSW EPA and Hunter Water Corporation.

The public water drinking supply is below the proposed guideline values.

The Australian National University published a study on the exposure levels and potential health effects
of PFAS in three areas of known contamination which included Williamtown.
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https://www.defence.gov.au/about/locations-property/pfas/pfas-management-sites/raaf-base-williamtown
https://www.epa.nsw.gov.au/working-together/community-engagement/updates-on-issues/raaf-williamtown-contamination/williamtown-precautionary-advice
https://www.epa.nsw.gov.au/working-together/community-engagement/updates-on-issues/raaf-williamtown-contamination/williamtown-precautionary-advice
https://nceph.anu.edu.au/research/research-projects/pfas-health-study

Epidemiological studies into the health effects of PFAS

Some medical conditions associated with PFAS, such as high cholesterol and cancer, are common in
Australia and may have many causes. This presents challenges to attribute PFAS to adverse health
outcomes in smaller epidemiological studies.

The Australian Bureau of Statistics has been funded to include PFAS biomarker testing in the
Intergenerational Health and Mental Health Study. This will help to understand PFAS exposure levels in
the Australian population over 2022-2023.

National guidance on PFAS and their health effects

In their guidance statement from February 2024, enHealth acknowledges that while “a causative
relationship between the health effects and PFAS exposure has not been established to date”, PFAS
exposure has been associated with various health effects:

increased levels of cholesterol in the blood

e increased levels of uric acid in the blood

e reduced kidney function

e alterations in some indicators of immune function

e altered levels of thyroid hormones and sex hormones

e later age for starting menstruation (periods) in girls, and earlier menopause
e lower birth weight in babies.

enHealth emphasizes that these differences are “generally small and are unlikely to be important to
health outcomes”. They report “potential associations between PFAS exposure and increased risk of
testicular and kidney cancer”, saying that these “associations have only been observed in high exposure
groups”.

Given the persistence of PFAS in humans and the environment, “enHealth continues to recommend
exposure to be minimised wherever possible as a precautionary measure” while “scientific evidence and
our understanding continues to evolve”.

It has been noted that the enHealth statement needs to be revised to reflect emerging evidence
including the International Agency for Research on Cancer (IARC) report published in February 2025.

International Agency for Research on Cancer (IARC) position

The International Agency for Research on Cancer (IARC) evaluated “PFOA as carcinogenic to

humans (Group 1) on the basis of sufficient evidence for cancer in experimental animals

and strong mechanistic evidence that PFOA exhibits key characteristics of carcinogens in exposed
humans. There was limited evidence in humans for cancer of the testis and for renal cell carcinoma.
PFOS was evaluated as possibly carcinogenic to humans (Group 2B) on the basis of strong mechanistic
evidence for key characteristics of carcinogens, including in exposed humans. There

was limited evidence for cancer in experimental animals and inadequate evidence for cancer in humans
for PFOS.”

This classification indicates the “strength of the evidence that a substance or agent can cause cancer.
The classification does not indicate the level of cancer risk associated with exposure at different levels or
in different scenarios. The cancer risk associated with substances or agents that are assigned the same
classification may be very different, depending on factors such as the type and extent of exposure and
the size of the effect of the agent at a given exposure level”.

© NSW Ministry of Health. SHPN (EH) 250705. April 2025. health.nsw.gov.au


https://www.abs.gov.au/about/key-priorities/ihmhs
https://www.health.gov.au/our-work/intergenerational-health-and-mental-health-study

Advice on blood testing for PFAS

Blood tests for PFAS are not covered by Medicare or private health insurance. Some community
representatives have called for PFAS blood testing in communities, particularly the Blue Mountains,
where PFAS levels above the proposed Australian Drinking Water Guidelines was detected in drinking
water.

International advice on blood testing for PFAS

United States Centre Agency for Toxicological Substances and Disease Registry

In the United States, the Agency for Toxicological Substances and Disease Registry (ATSDR) provides
guidance on evaluating and managing PFAS exposure.

The ASTDR advises that “when patients have concerns about PFAS or other environmental exposures,

clinicians can help address these concerns by actively listening and providing practical advice. Clinicians
play an important role in helping patients identify and reduce exposures and in promoting standard age-

appropriate preventive care measures for physical health, mental health, and wellness.”

It advises that:

e “An exposure history can help clinicians determine the duration, magnitude, and routes of
patients' PFAS exposures and reveal opportunities for exposure reduction.

e In deciding whether to order PFAS testing, clinicians can consider an individual's exposure
history, results of PFAS testing from the patient's water supply, food sources, or other exposure
routes, and whether results can inform exposure reduction and health promotion.

e PFAS blood testing results do not provide information for treatment or predict future health
problems.

o Patients and clinicians can discuss the potential risks and benefits of using PFAS blood testing
results to guide clinical management. Considerations include factors unigue to the patient,
including the patient's risk for disease; whether health screening beyond the usual standards of
care is appropriate; and the potential for unnecessary further testing and treatment related to
false positives from additional screening tests.

e No approved medical treatments are available to reduce PFAS in the body.”

ATSDR does not set specific health-based screening levels for PFAS. Their current advice highlights the
value of PFAS blood testing for systematic, community-wide testing to enable public health
investigations.

The ATSDR also has a validated estimation tool to help consider how individuals may have been
exposed to PFAS (PEAS Blood Level Estimator Tool). The tool uses information provided by individuals
on the measured level of PFAS in drinking water sources and other factors such as age. Individuals can
use the personalised estimates of blood PFAS levels to better understand their exposures. The tool is
not intended to replace actual PFAS blood testing.

National Academies of Sciences, Engineering, and Medicine’s (NASEM)

The ATSDR, members of the NSW community and members of the NSW Parliament during Budget
Estimate hearings have referred to the National Academies of Sciences, Engineering, and Medicine’s
(NASEM) health-based screening based on PFAS.

The National Academies of Sciences, Engineering, and Medicine (NASEM) is a private, nonprofit
organisation from the United States that provides independent advice to inform policy.

The NASEM health-based screening recommendations takes into account international guidelines,
including German Human Biomonitoring (HBM) Commission thresholds for PFOA and PFOS using a
European Food Safety Authority (EFSA) method for assessing risk based on multiple PFAS chemicals.
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https://www.atsdr.cdc.gov/pfas/blood-testing/estimation-tool.html

Under the NASEM recommendations:
e People with PFAS levels below 2 ng/mL should receive standard care.

e Those with 2 ng/mL - <20 ng/mL should be encouraged to reduce exposure if possible and
screened for conditions like high cholesterol, pregnancy-related blood pressure issues, and
breast cancer following regular health guidelines.

e People with 20 ng/mL or higher should also reduce exposure and may need additional
screenings for thyroid issues, kidney and testicular cancer, and ulcerative colitis.

For details of the NASEM recommendations, refer to Chapter 6 Guidance for Clinicians on Exposure
Determination, PFAS Testing and Clinical Follow-up, Figure 6-1.

Advice on blood testing for PFAS in Australia

Humans can be exposed to PFAS from a wide range of everyday products, and it can be expected to be
present in most people’s blood. People living near confirmed contaminated sites may have higher levels
if they are drinking contaminated water or ingesting contaminated produce.

According to NHMRC and enHealth, “a blood test can measure the level of PFAS in a person’s blood. If
PFAS are detected, this indicates that a person has been exposed to PFAS. However, there is at
present insufficient scientific evidence for a medical practitioner to be able to tell a person whether their
blood level will make them sick, or if any current health problems are related to the PFAS levels found in
their blood.

As such, blood tests have no diagnostic or prognostic value. However, given the long biological half-life
of PFAS, investigations such as frequently blood monitoring of an individual is of limited value”.
Additionally, “the monitoring of pooled community blood samples over time can help determine the
success of exposure reduction measures”.

There are currently no approved treatments in Australia to reduce the burden of PFAS in blood. Few
studies have highlighted the use of cholesterol-lowering medications and phlebotomy, but the evidence
is limited.
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https://www.ncbi.nlm.nih.gov/books/NBK584703/
https://www.ncbi.nlm.nih.gov/books/NBK584703/

Supporting Resources

Clinical utility of blood testing in communities with PFAS exposure
National guidance

Environmental Health Standing Committee (enHealth) (2024).

e enHealth guidance statement — Per- and polyfluoroalkyl Substances (PFAS)

National Health and Medical Research Council (NHMRC) (2024)

e Questions and answers on review of PFAS in drinking water

Clinical guidance
United States Agency for Toxic Substances and Diseases Registry (ASTDR) (2024).

e Clinical Evaluation and Management: PFAS Information for Clinicians
e PFAS Information for Clinicians [Factsheet]
e PFAS Blood Level Estimator Tool and PFAS Blood Level Estimation Tool [Fact Sheet]

Consensus study report
National Academies of Science, Engineering and Medicine (2022)

e Guidance on PFAS Exposure, Testing, and Clinical Follow-up
o Chapter 6: Guidance for Clinicians on Exposure Determination, PFAS Testing, and Clinical

Follow-up

Role of epidemiological studies for health outcomes in communities with
PFAS exposure

Exposure pathways
NSW Environment Protection Authority

e The NSW Government PFAS Investigation Program

e State-wide PFAS Investigation Program Factsheet (2023)

Health effects

Environmental Health Standing Committee (enHealth) (2024).

e enHealth Factsheet on PFAS

Australian Government Department of Health and Aged Care Expert Health Panel for PFAS (2018)

e Expert Health Panel for PFAS — Full Report
e Expert Health Panel for PEAS — Summary

International Agency for Research on Cancer (IARC) (2025)
¢ |JARC Monographs Volume 135: Perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid

(PEQS)
¢ |INFOGRAPHIC: IARC Monographs Volume 135: Perfluorooctanoic acid (PFOA) and
perfluorooctanesulfonic acid (PFOS)
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https://www.health.gov.au/sites/default/files/2024-02/enhealth-guidance-statement-per--and-polyfluoroalkyl-substances-pfas.pdf
https://www.nhmrc.gov.au/health-advice/environmental-health/water/PFAS-review/questions-and-answers
https://www.atsdr.cdc.gov/pfas/hcp/clinical-overview/clinical-evaluation-management.html
https://www.atsdr.cdc.gov/media/pdfs/2024/07/ATSDR-PFAS-Information-for-Clinicians.pdf
https://www.atsdr.cdc.gov/pfas/blood-testing/estimation-tool.html
https://www.atsdr.cdc.gov/pfas/docs/PFAS-blood-tool-factsheet-508.pdf
https://nap.nationalacademies.org/catalog/26156/guidance-on-pfas-exposure-testing-and-clinical-follow-up
https://nap.nationalacademies.org/read/26156/chapter/8
https://nap.nationalacademies.org/read/26156/chapter/8
https://www.epa.nsw.gov.au/Your-environment/Contaminated-land/nsw-government-pfas-investigation-program
https://www.epa.nsw.gov.au/sites/default/files/23p4472-state-wide-pfas-investigation-program.pdf
https://www.health.gov.au/sites/default/files/2024-02/enhealth-fact-sheet-on-per--and-polyfluoroalkyl-substances-pfas_0.pdf
https://www.health.gov.au/sites/default/files/2024-06/expert-panel-report.pdf
https://www.health.gov.au/sites/default/files/2024-06/expert-health-panel-for-pfas-report.pdf
https://www.iarc.who.int/news-events/iarc-monographs-volume-135-perfluorooctanoic-acid-pfoa-and-perfluorooctanesulfonic-acid-pfos/
https://www.iarc.who.int/news-events/iarc-monographs-volume-135-perfluorooctanoic-acid-pfoa-and-perfluorooctanesulfonic-acid-pfos/
https://www.iarc.who.int/wp-content/uploads/2023/11/Infographic_IARC_Vol_135_web.jpg
https://www.iarc.who.int/wp-content/uploads/2023/11/Infographic_IARC_Vol_135_web.jpg

US Environmental Protection Agency (2025)

¢ Infographic Fact Sheet: Human Health Toxicity Assessment for Perfluorooctanoic Acid (PFOA)
e |Infographic Fact Sheet: Human Health Toxicity Assessment for Perfluorooctane Sulfonic Acid

(PEQS)

Epidemiological research
The Australian National University (ANU), Canberra

e ANU PFAS Health Study (2021)

e ANU PFAS Health Study: Systematic Literature Review (2018)

e ANU PFAS Health Study: Component two- Blood serum study of PFAS exposure, related risk factors
and biochemical markers of health (2021)

International Journal of Hygiene and Environmental Health (2025)
e Serum concentrations of PFAS across Australian States and Territories (published in International
Journal of Hygiene and Environmental Health)

The PFAS-8 Database (2022) — note covers the less well-studied PFAS

e The PFAS-Tox Database: A systematic evidence map of health studies on 29 per- and
polyfluoroalkyl substances (published in Environment International)
e PFAS-Tox Database

Additional Toxicological information
Agency for Toxicological Substances and Disease Registry

e Toxicological Profile for Perfluoroalkyls (2021)

Study methodologies
US Environmental Protection Agency (2022)

e Epidemiology Evidence for Health Effects of 150 per- and Polyfluoroalkyl Substances: A Systematic
Evidence Map (published in Environmental Health Perspective)

How to communicate risks to affected communities and health care
providers

Risk communication guidance

Environmental Health Standing Committee (enHealth) (2021).

e enHealth Risk Communication Guidance

Other potential additional information:

Select Committee on PFAS Contamination in Waterways and Drinking Water Supplies
Throughout New South Wales (2024)

e NSW Government submission
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https://www.epa.gov/system/files/documents/2025-01/pfoa-human-health-toxicity-assessment-infographic-factsheet.pdf
https://www.epa.gov/system/files/documents/2025-01/pfos-human-health-toxicity-assessment-infographic-factsheet.pdf
https://www.epa.gov/system/files/documents/2025-01/pfos-human-health-toxicity-assessment-infographic-factsheet.pdf
https://nceph.anu.edu.au/sites/prod.nceph.sca-lws06.anu.edu.au/files/PFAS%20Health%20Study%20Overall%20Summary_Final_Dec2021.pdf
https://nceph.anu.edu.au/sites/prod.nceph.sca-lws06.anu.edu.au/files/PFAS%20Health%20Study%20Systematic%20Review_1.pdf
https://nceph.anu.edu.au/sites/prod.nceph.sca-lws06.anu.edu.au/files/PFAS%20Health%20Study%20Blood%20Serum%20Study%20report_Dec2021.pdf
https://nceph.anu.edu.au/sites/prod.nceph.sca-lws06.anu.edu.au/files/PFAS%20Health%20Study%20Blood%20Serum%20Study%20report_Dec2021.pdf
https://www.sciencedirect.com/science/article/pii/S1438463925000240
https://www.sciencedirect.com/science/article/pii/S016041202200335X
https://www.sciencedirect.com/science/article/pii/S016041202200335X
https://pfastoxdatabase.org/
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf
https://ehp.niehs.nih.gov/doi/epdf/10.1289/EHP11185
https://ehp.niehs.nih.gov/doi/epdf/10.1289/EHP11185
https://www.health.gov.au/sites/default/files/documents/2022/07/enhealth-guidance-risk-communication-principles.pdf
https://www.parliament.nsw.gov.au/lcdocs/submissions/88454/0019%20NSW%20Government.pdf

