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I 

Executive Summary 

Introduction 

AECOM Australia Pty Ltd (AECOM) was engaged by the Department of Defence (Defence) to 
undertake a preliminary ecological risk assessment (ERA) in relation to per- and poly-fluoroalkyl 
substances (PFAS) impacts associated with the historical use of aqueous film forming foam (AFFF) at 
the Army Aviation Centre Oakey (AACO), in Oakey, Queensland (the Site). The preliminary ERA 
forms part of a Stage 2C Environmental Investigation undertaken for the Site and the surrounding 
Investigation Area (IA). The Site location is shown in Figure F1.  

This ERA considers both the Site and surrounding off-Site areas to comprise the ‘Investigation Area’ 
(IA). The IA is the area being assessed as part of the Stage 2C Environmental Investigation. The IA 
encompasses the known extent of perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid 
(PFOA) that have been detected in groundwater beneath and surrounding the Site to the south and 
west. This area has been adopted as the maximum extent of assessment within the ERA for 
consistency with the broader Stage 2C environmental investigation (AECOM, 2016a, 2016b) and 
because it is considered to be a conservative area within which contamination is likely to occur in 
terrestrial and aquatic environments. Figure F2 shows the extent of the IA, noting that the assessment 
described in this report considered on- and off-Site data separately. 

AFFF products are fire suppressing foams that have been used at the Site for fire training activities 
and emergency response for approximately 40 years. The main AFFF product used historically by 
Defence was 3M Lightwater™, which contains PFAS including perfluorooctane sulfonate (PFOS) and 
perfluorooctanoic acid (PFOA). 3M Lightwater™ was phased out and replaced by Ansulite®, which 
was reported to contain significantly lower concentrations of PFOS and PFOA (AECOM, 2015a). 
Based on anecdotal evidence, for the purposes of this report, it has been assumed that Defence 
commenced phasing out the use of AFFF products containing PFOS and PFOA from 2005. This 
assumption has not been verified by Defence. 

PFOS and PFOA were first identified in the groundwater at the Site during an investigation undertaken 
by URS Australia Pty Ltd (URS) on behalf of Defence in 2010. Off-Site groundwater investigations 
were subsequently conducted by AECOM to assess the nature and extent of off-Site PFAS impacts. 

The historic use of PFAS-containing AFFF products for fire training and emergency response activities 
has resulted in an accumulation of PFAS in the environment on-Site and in some off-Site areas. It is 
inferred that PFAS (including PFOS and PFOA) have accumulated in surface soils, impregnated 
concrete and other pavements in the areas where they have been used. Areas affected include AFFF 
storage and handling areas, fire training areas, former fire stations and locations where AFFF has 
been used for emergency response actions, such as foaming the runway in advance of a damaged 
aircraft landing. In addition, the PFAS impacts have been mobilised in rainwater runoff and have 
affected the drainage lines flowing off-Site towards the south. PFAS have been detected in water and 
sediment in the drains and in Oakey Creek. 

Groundwater on-Site, which was historically extracted from on-Site bores and used for irrigation and 
other purposes, has been reported to contain PFAS. This groundwater has also been reported to have 
migrated off-Site. 

Context of the Risk Assessment 

A staged approach to the assessment of risks has been adopted for the Site, and includes an 
Environmental Site Assessment (ESA) (AECOM, 2016a), a Human Health Risk Assessment (HHRA) 
(AECOM, 2016b) and a Preliminary ERA (the current report). 

Ecological risk assessment is an iterative process which can be refined following collection of new 
data, and which enables data collection to focus on areas of most concern. This preliminary ERA is 
therefore intended to inform future sampling, risk assessment and management approaches, and is 
not intended to provide the ‘final’ conclusion with regard to risks to all ecological receptors on-Site and 
within the surrounding IA. 
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II 

The ERA utilised data collected from previous investigations to assess the potential for unacceptable 
risks to ecological communities within the IA as a result of the reported PFAS impacts in 
environmental media. As PFAS are known to bioaccumulate within both terrestrial and aquatic 
organisms, the current ERA provides an assessment of the risks to ecological receptors across a 
number of different trophic levels within the identified food webs both on-Site and in the IA. 

Objectives of the ERA 

The objectives of this preliminary ERA are as follows: 

 To assess the potential for reported PFAS concentrations in soil, sediment, pore water and 
surface water to pose unacceptable risks to ecological receptors present on the Site and in the IA 

 To assess the potential for PFAS reported to be present in off-Site environments (terrestrial and 
aquatic) to pose adverse risks to ecological receptors identified to inhabit the IA 

 To assess the potential for risks to higher order organisms (e.g. piscivorous birds, terrestrial 
mammals and birds of prey) from the accumulation of PFAS in terrestrial and aquatic organisms 
exposed to impacts both on-Site and within the IA. 

 

This preliminary ERA does not include consideration of potential risks to domestic animals (e.g. pets 
and livestock) as their exposures are considered to be different from those experienced by wildlife. 
Exposure scenarios experienced by domestic animals are not covered by the screening benchmarks, 
toxicity reference values and risk assessment methods adopted herein.  

It is noted that the current ERA focuses primarily on risks associated with exposure to PFOS and 
PFOA as representative of PFAS exposures. This is because the majority of available literature (and 
therefore toxicity data) has focused on PFOS and PFOA and therefore it was not possible (at this 
stage) to assess risks associated with PFAS other than PFOS and PFOA (referred to as ‘other PFAS’ 
throughout this report). The potential for risks as a result of cumulative exposure to multiple PFAS has 
been qualitatively considered to account for the absence of toxicity data associated with other PFAS. 

ERA Framework and Methodology 

The ERA was undertaken in accordance with guidelines established by the Australian Government 
(Australia New Zealand Environment Conservation Council (ANZECC) and the National Environment 
Protection Council (NEPC)). The risks to ecological receptors of concern (ROC) within relevant trophic 
levels have been estimated following methodology that is representative of industry accepted practice 
in accordance with both Australian and international guidance. 

The ERA has used a combination of qualitative and quantitative methods to assess the potential for 
toxic effects of PFAS to ecological receptors (plants and animals) which inhabit the Site and the 
surrounding IA. Risks to animals which have been directly exposed via surface water and sediment 
(aquatic animals and plants) have been assessed by conducting a qualitative comparison of available 
reported PFOS and PFOA concentrations in environmental media and tissue samples against 
screening benchmarks (representing concentrations that are considered to be acceptable such that no 
or low risk is posed to ecological receptors). 

Where animals are considered likely to be exposed as a result of intake from multiple exposure 
pathways (ingestion of food, water and soil/sediment), semi-quantitative food web modelling has been 
undertaken to assess the total concentrations of PFOS and PFOA to which these animals would be 
exposed. This total exposure has then been compared to toxicity reference values (TRVs) to assess 
whether exposure may result in potential for adverse effects. 

The ERA was undertaken assuming that PFAS concentrations at the point of exposure would neither 
increase nor decrease with time. The combination of reasonable maximum assumptions for exposure, 
and statistical assessment of exposure point concentrations (EPC), within the risk assessment 
process are expected to result in a conservative estimation of potential for adverse risks to ecological 
receptors within the Investigation Area.  
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Conclusions 

On the basis of the available data, and with consideration of the uncertainties associated with the risk 
assessment process and the data gaps identified, the following conclusions are provided for this 
preliminary ERA: 

 Reported concentrations of PFAS in sediment and surface water on-Site and in sediment, surface 
water and pore water off-Site were identified as having the potential to pose risks to freshwater 
aquatic plants and invertebrates 

 Reported concentrations in soil on- and off-Site were not expected to pose an adverse risk to 
ecological receptors 

 Comparison of reported fish tissue concentrations with an adopted screening benchmark for 
protection of fish indicates that bioaccumulated concentrations are unlikely to pose an adverse 
risk to fish in Oakey Creek 

 There were limitations in the on-Site food web modelling due to a lack of grazing flora and aquatic 
biota data, with the result that risks to receptors that consume plants and aquatic biota on-Site 
could not be fully characterised  

 Potential adverse risks were identified for predatory birds which obtain a large proportion of their 
prey (terrestrial mammals) from the Site. These modelled risks, however, are based on muscle 
tissue data from four rabbits collected on the Site 

 Potential adverse risks were identified for the following ROC which obtain their food from within 
the IA: 

- Invertivorous (invertebrate eating) birds that consume terrestrial invertebrates 

- Invertivorous (invertebrate eating) birds and piscivorous (fish eating) birds that consume 
aquatic organisms 

- Predatory birds that consume terrestrial herbivores (specifically rabbits and other small 
herbivorous mammals). 

These risks were identified to be driven largely by uncertainties and bias within the available data set. 
For example, off-Site receptors were assumed to be exposed to maximum reported PFAS 
concentrations in rabbit muscle tissue from samples collected on-Site. Therefore, there is some 
uncertainty associated with the adopted EPCs in the absence of off-Site data. In addition, 
concentrations of PFOS and PFOA in terrestrial invertebrates were estimated based on application of 
a non-site-specific bioaccumulation factor (BAF) to adopted soil EPC. As soil samples off-Site have 
only been collected from areas where groundwater has been used for irrigation purposes, there is 
potential that this approach has biased the results towards overestimation of potential exposures and 
therefore risks.  

 

This executive summary should be read in conjunction with the data gaps presented in Section 3.3 of 
the Stage 2C ERA Report (AECOM, 2016) and uncertainties presented in Sections 7.3.3 and 8.0.  
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