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Limitations 

Environmental Risk Sciences Pty Ltd has prepared this report for the use of CH2M Hill Australia Pty 
Ltd (CH2M) and the Australian Government Department of Defence (Defence) in accordance with 
the usual care and thoroughness of the consulting profession. It is based on generally accepted 
practices and standards at the time it was prepared. No other warranty, expressed or implied, is 
made as to the professional advice included in this report.  

It is prepared in accordance with the scope of work and for the purpose outlined in the Section 1 of 
this report. 

The methodology adopted, and sources of information used are outlined in this report. 
Environmental Risk Sciences Pty Ltd has made no independent verification of this information 
beyond the agreed scope of works and assumes no responsibility for any inaccuracies or omissions. 
No indications were found that information contained in the reports provided for use in this 
assessment was false. 

This report was prepared from November 2018 to February 2019, and updated in March to July 
2019, and is based on the information provided and reviewed at that time. Environmental Risk 
Sciences Pty Ltd disclaims responsibility for any changes that may have occurred after this time. 

This report should be read in full. No responsibility is accepted for use of any part of this report in 
any other context or for any other purpose or by third parties. This report does not purport to give 
legal advice. Legal advice can only be given by qualified legal practitioners. 
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Executive Summary 
Introduction 
Environmental Risk Sciences Pty Ltd (enRiskS) has been engaged by CH2M HILL Australia Pty Ltd 
(CH2M), on behalf of the Australian Government Department of Defence (Defence), to review 
available data and undertake a human health risk assessment (HHRA) in relation to the presence of 
per- and polyfluoroalkyl substances (PFAS) located at and in the vicinity of the Royal Australian Air 
Force (RAAF) Base Amberley (“Amberley” or the “Base”), Queensland.  

CH2M has been engaged by Defence as the Lead Consultant for the detailed site investigation 
(DSI) for PFAS. The aim of the project is to assess the level of contamination and resulting potential 
risk to human health and the ecological environment posed by PFAS contamination from Amberley. 
Investigations conducted at and in the vicinity of Amberley by CH2M and previous consultants have 
detected concentrations of some PFAS compounds in soil, sediment, groundwater, surface water, 
tank water and edible products.  

PFAS are a family of fluorine-containing compounds with unique properties to make materials stain- 
and stick-resistant. PFAS are often described as being “ubiquitous in the environment”. They have 
been widely used in man-made products such as paints, roof treatments, hardwood floor protectant, 
surface protection products (e.g. carpet and clothing treatments) and coatings for cardboard and 
packaging. Some PFAS are, or were also historically used in, fire-fighting foams (also known as 
aqueous film-forming foams; AFFF). PFAS are not found in the environment from natural sources, 
only from anthropogenic sources (ATSDR 2018).  

The investigation area (IA) for the project was defined as part of the DSI undertaken by CH2M. The 
IA is shown on Figure 1 and includes the Base and off-Base areas. A number of activities within the 
IA may lead to exposure to PFAS compounds and this report presents an assessment of potential 
health risks following these exposures. Most of the data considered in this HHRA was collected from 
within the IA however some additional sampling was conducted beyond the IA boundary. This 
additional sampling was undertaken to confirm if exposure pathways to PFAS in environmental 
media were complete or incomplete, and to collect additional data to support the HHRA.  

On 13 March 2019 the IA was expanded to include a land and water use survey for the residential 
properties adjacent to the various parks in Leichardt, and this survey is currently underway. The 
properties assessed in this survey will be included in a new area (Area 6) and potential health risks 
assessed as part of an addendum HHRA. The location of Area 6 is shown on Figure 16.  

Objectives 
The objectives of the assessment presented in this report are: 

 To undertake a quantitative evaluation of the potential risks to human health associated with 
potential direct contact exposures to PFAS compounds in the sampled environmental media 
at Amberley, in the context of its ongoing operation as a Defence base; 

 To undertake a quantitative evaluation of the potential risks to human health associated with 
potential direct contact exposures to PFAS compounds in the sampled environmental media 
within the IA surrounding Amberley, in the context of the existing land uses; and 
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 Based on the HHRA, identify any additional data that may be required to assist in refining 
the assessment of risk or in considering additional risk management measures that may be 
needed.  

This assessment has been undertaken to evaluate potential risks to human health in the IA based 
on the data and information available up to 4 July 2019 and as described in Section 1.4. The HHRA 
has addressed human health risk issues relevant to PFAS in the investigated environmental media 
(including food products) in the context of the land uses and activity patterns identified within the IA, 
and in the context of the land uses and activity patterns that could reasonably be expected to occur 
within the IA in the future. Risks associated with historical land uses and activity patterns have not 
been assessed.   

The assessment has not addressed environmental risk issues or human health risk issues 
associated with other chemicals. The guidelines adopted for the HHRA are not protective of 
leaching of PFAS to surface water runoff or groundwater, and Amberley remains a source of PFAS 
to the off-Base area. 

Methodology 
The HHRA has been undertaken in accordance with the National Environmental Protection 
(Assessment of Site Contamination) Measure 1999 (ASC NEPM). The ASC NEPM was established 
by Commonwealth legislation and incorporated into the laws of each of the States and Territories to 
provide a nationally consistent approach in the assessment of site contamination.  

Information and results that were collected from the DSI have been reviewed to identify the ways in 
which the community could be exposed to PFAS in the environment. This includes information 
obtained from completed land and water use surveys. Further sampling of soil, sediment, surface 
water, groundwater and biota (including edible products) have also been conducted as part of the 
HHRA. Further information is provided in Section 2 to Section 4 of this report.  

The HHRA has adopted the Tolerable Daily Intake (TDI) developed by Food Standards Australia 
New Zealand (FSANZ 2017a). The TDI is the level of a chemical that a person can be exposed to 
every day of their entire lifetime without appreciable risk to their health. Where exposures are 
calculated to be below the TDI, it can be concluded that health risks are low and acceptable. Where 
exposures are calculated to be above the TDI, exposures have the potential to be elevated. As a 
result, risk mitigation or management measures may be required. Further information is provided in 
Section 5 and Section 6 of this report. 

Conclusions 
Table ES.1 provides an overview of the ways in which individuals (including members of the 
community) may be exposed to PFAS, derived from Amberley, and the conclusions and 
recommendations relevant to these areas. The conclusions and recommendations are made based 
on the available data, and with consideration of the available information on the existing and 
potential future land use patterns in the IA, and the uncertainties identified in this assessment. All 
recommendations should be considered and implemented in consultation with the relevant 
stakeholders, which includes the landowners.  
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Table ES.1: Conclusions and Recommendation, Risks to Human Health from PFAS 
How the Community May be 
Exposed 

Potential Risks to Human Health 1 Areas where Potential Risk 
Issues Identified1 

Recommendations1 

IA On-Base    
Ingestion of PFAS in potable water 
sourced from groundwater. 

Exposures have the potential to be elevated 
above the TDI following the use of groundwater 
for potable water supply 

All areas on-Base. The use of groundwater for potable water 
supply is not recommended.  
 

Incidental direct contact with PFAS in 
soil and sediment.  

Risks are low and acceptable except for CPSA 
A and CPSA N and for Base personnel 
(including contractors) undertaking regular soil 
disturbance works.  
Risks are low and acceptable for office workers 
in all areas, including CPSA A and CPSA N, 
where no or limited contact with soil occurs.  

CPSA A and CPSA N. Management measures should be 
implemented, or a further assessment of 
potential risks undertaken, for Base personnel 
(including contractors) who undertake regular 
soil disturbance works in CPSA A and CPSA N.  

Incidental direct contact with PFAS in 
water. 

Low and acceptable.2 NA NA 

IA Off-Base    
Incidental direct contact with PFAS in 
soil and sediment. 

Low and acceptable.2 NA NA 

Ingestion of PFAS in potable water 
sourced from rainwater tanks. 

Low and acceptable.2 NA Further sampling and analysis of water in the 
rainwater tank at WuS ID 18 is recommended 
to confirm this conclusion.  

Non-potable and recreational use of 
water with PFAS where exposures 
occur via direct contact. 

Low and acceptable.2 NA NA 

Ingestion of homegrown fruit and 
vegetables on properties where PFAS 
is present in soil/sediment, or where 
water containing PFAS is used for 
irrigation. 

Low and acceptable.2 NA A land and water use survey for the residential 
properties adjacent to the various parks in 
Leichardt is currently underway. These 
properties will be included in a new area (Area 
6) and potential health risks assessed as part of 
an addendum HHRA.   

Consumption of fish caught from local 
waterways. 

Exposures by adults and children4 have the 
potential to be elevated above the TDI following 
the consumption of the fish and crustaceans 
sampled from the Bremer River and Warrill 
Creek. 
Health risks to adults and children4 following the 
consumption of Eel from Purga Creek 
(associated with traditional Indigenous activities 
at the Purga mission) are low and acceptable. 

Areas 1 to 3. Current Queensland Health advice to the 
community (as of 8 March 2019) is not to 
consume fish caught in the Investigation Area 
due to the presence of PFAS.  This advice 
currently remains in place and is as follows: 
- Do not consume fish caught from the Bremer 
River in areas adjacent to RAAF Base 
Amberley and downstream to Cribb Park, 
Ipswich (catch and release only); and 
- Do not consume fish caught from Warrill 
Creek adjacent to RAAF Base Amberley (catch 
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How the Community May be 
Exposed 

Potential Risks to Human Health 1 Areas where Potential Risk 
Issues Identified1 

Recommendations1 

and release only).3 Accordingly, Defence should 
continue to work with the Queensland 
Government to communicate advice to the 
public in relation to this issue. 

Consumption of eggs on properties 
chickens have regular access to PFAS 
in soil or where water containing PFAS 
is used for irrigation. 

Exposures by children4 have the potential to be 
elevated above the TDI following the 
consumption of eggs from chickens in the off-
Base IA, based on worst-case consumption 
rates. Exposures are not calculated to be 
elevated for adults, or for children4 based on 
light and medium consumption rates.   

Area 1: WuS ID 7 and WuS ID 20. The consumption of eggs is not recommended 
in these areas. If property owners may wish to 
home-consume eggs in the future, an 
alternative water source that does not contain 
PFAS should be used for chickens, and 
chickens should be moved away from soil that 
contains PFAS. The PMAP should contain 
actions to manage exposures to PFAS by the 
community. 

Consumption of home-slaughtered beef 
meat on properties where cattle have 
regular access to PFAS in 
soil/sediment/pasture, or where water 
containing PFAS is used for irrigation. 

Exposures by adults and children4 have the 
potential to be elevated above the TDI following 
the consumption of home-slaughtered beef 
meat.  

Area 1: WuS ID 15, WuS ID 17, WuS 
ID 45 and WuS ID13. 

The consumption of home-slaughtered beef 
meat is not recommended in these areas. If 
property owners want to home-consume beef 
meat in the future, then livestock should be 
moved away from soil, sediment, surface water 
and pasture where PFAS has been detected. 
The PMAP should contain actions to manage 
exposures to PFAS by the community. 

Consumption of home-slaughtered beef 
offal (liver and/or kidney) on properties 
where cattle have regular access to 
PFAS in soil/sediment/pasture, or 
where water containing PFAS is used 
for irrigation. 

Exposures by adults have the potential to be 
elevated above the TDI following the 
consumption of home-slaughtered beef offal 
(liver and/or kidney).  

Area 1: WuS ID 16, WuS ID 24, WuS 
ID 15, WuS ID 17, WuS ID 45 and 
WuS ID13. 

The consumption of home-slaughtered beef 
offal is not recommended in these areas. If 
property owners want to home-consume beef 
offal in the future, then livestock should be 
moved away from soil, sediment, surface water 
and pasture where PFAS has been detected. 
The PMAP should contain actions to manage 
exposures to PFAS by the community. 

Human Health – Multiple Exposures 
Consumption of home-grown eggs and 
beef products, consumption of fish and 
crustaceans from waterways, incidental 
direct contact with water and swimming 
in waterways. 
 
 

Exposures by adults and children4 have the 
potential to be elevated above the TDI where 
multiple exposures occur. 

Areas 1 and 2 (refer to Section 6.7 
for further details). 

The PMAP should contain actions to manage 
exposures to PFAS by the community. 
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How the Community May be 
Exposed 

Potential Risks to Human Health 1 Areas where Potential Risk 
Issues Identified1 

Recommendations1 

Human Health – Potential Future Exposures 
Consumption of home-grown eggs, fruit 
and vegetables 

There is the potential for exposures to be 
elevated above the TDI where soil, sediment or 
water containing PFAS in excess of the relevant 
guidelines is used to grow edible products. 

Area 1 and Area 2 where no edible 
products are currently home-
consumed. 
Area 3 where surface water from the 
Bremer River is used to grow home-
consumed edible products. 

If eggs, fruit or vegetables are produced on any 
properties where PFAS is present in 
soil/sediment or water above the relevant 
guidelines, the produce should be tested, and 
risks re-evaluated. The PMAP should contain 
actions to manage exposures to PFAS by the 
community. 

Consumption of home-grown beef 
products 

There is the potential for exposures to be 
elevated above the TDI where cattle have 
access to soil, sediment, water or pasture 
containing PFAS concentrations in excess of 
the relevant guidelines. 

Area 1 where beef products are not 
currently home-consumed. 
Area 2.5 

The consumption of home-slaughtered beef 
products (meat or offal) is not recommended in 
these areas. If property owners wish to home-
consume beef products, livestock should be 
moved away from soil, sediment, surface water 
and pasture where PFAS has been detected. 
The PMAP should contain actions to manage 
exposures to PFAS by the community. 

Notes: 
PMAP = PFAS Management Area Plan.  
1 = The conclusions of the HHRA are based on the available sampling and analysis results. All recommendations should be considered and implemented in consultation with the 

relevant stakeholders, which includes the landowners. 
2 = Low is defined as concentrations of PFAS below the screening level guidelines. 
3 = https://www.qld.gov.au/environment/pollution/management/disasters/investigation-pfas/sites/defence-sites/amberley#amberley. 
4 = This HHRA has considered children aged 0-6 years where is it assumed that a child weighs 15 kg, based on the available data for children aged 2 to 3 years. Children of this 

age are considered to be most sensitive (NEPC 1999 amended 2013b), as their behaviour and activities result in higher levels of intake, compared with adults. In addition, 
young children have a lower body weight, so their intake per unit body weight is higher. 

5 = Downstream of location SW047 (refer to Figure 10). 

https://www.qld.gov.au/environment/pollution/management/disasters/investigation-pfas/sites/defence-sites/amberley#amberley



