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Executive Summary 

Introduction 

JBS&G Australia Pty Ltd (JBS&G) was engaged by the Department of Defence (Defence) to undertake 
a Human Health Risk Assessment (HHRA) and Preliminary Ecological Risk Assessment (PERA) as a 
result of the detection of Per- and Poly-Fluoroalkyl Substances (PFAS) contamination at the Royal 
Australian Air Force (RAAF) Base Edinburgh (the Site) and surrounding areas (collectively identified 
as the Investigation Area). The Site is located in the Northern Adelaide Plains, approximately 25 km 
north of the Adelaide central business district. The Site and Investigation Area are shown below on 
Figure ES.1.  

 

 
Figure ES.1: Site and Investigation Area Location  

 

Background 

A comprehensive environmental investigation was completed across the Investigation Area between 
December 2016 and September 2018 to assess the nature and extent of Site-derived PFAS 
contamination resulting from the historical use of legacy Aqueous Film Forming Foam (AFFF) that 
contained PFAS. A detailed description of the environmental setting of the Site and results of the 
investigation works are provided in the detailed site investigation (DSI) report finalised by JBS&G in 
December 2018 (JBS&G 2018a, also referred to as ‘the DSI’).  
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The results of the DSI identified 12 primary source areas at the Site that represented a significant 
source of PFAS contamination, where environmental sample results exceeded the adopted human 
health and/or ecological Tier 1 screening criteria. The source areas generally correlated with areas of 
current and former storage of AFFF concentrate and AFFF waste water, current and former 
firefighting training areas with a history of prolonged use of AFFF, and waste disposal areas. In 
addition to the primary source areas, surface water contamination exceeding the adopted human 
health and/or ecological Tier 1 screening criteria was identified in some areas of the stormwater 
drainage network present throughout the Site, including the Helps Road Drain (on-Site). 

In each of the source areas at the Site, the primary PFAS of concern comprised Perfluorooctane 
Sulfonate (PFOS) and/or Perfluorohexane Sulfonate (PFHxS). The sum of these two PFAS compounds 
typically comprised the highest reported PFAS concentrations detected in the 28-analyte suite.  

The HHRA and PERA process commenced towards the end of the DSI process and included targeted 
field investigations to collect data to inform the risk assessment. In addition, a supplementary DSI 
program (primarily assessing the vertical extent of PFAS impacts within the Quaternary Aquifer 
system) was completed in parallel with the HHRA and PERA. These supplementary DSI works have 
been reported in an addendum to the DSI (JBS&G, 2019). 

 

Objectives 

The primary objective of the HHRA was to determine whether Site-derived PFAS contamination 
exceeding generic Health Based Guidance Values (i.e. Tier 1 screening criteria) warrants further 
investigation, remediation and/or management in order to reduce risks to on-Site and/or off-Site 
human receptors to low and acceptable levels. 

The primary objective of the PERA was to determine whether Site-derived PFAS contamination 
exceeding generic ecological guidance values warrants further investigation, remediation and/or 
management in order to reduce risks to off-Site ecological receptors of concern identified in the DSI 
to low and acceptable levels. 

 

Assessment Process 

A Tiered risk assessment approach has been adopted in accordance with the National Environment 
Protection (Assessment of Site Contamination) Measure 1999 (the ASC NEPM). The Tiered approach 
can be summarised as follows: 

• Tier 1 (or screening level) focuses upon the comparison of available analytical results to 
published guidance levels. A Tier 2 assessment is warranted where one or more 
contaminants are detected above adopted Tier 1 criteria or there are significant 
uncertainties in the Tier 1 assessment; 

• Tier 2 represents a site-specific process and can include the development of site-specific risk-
based criteria. A Tier 3 process may be required where the Tier 2 process identifies 
potentially elevated risks to human health and/or the environment, noting that remediation 
and/or management measures may also be implemented on the basis of a Tier 2 
assessment; and 

• Tier 3 represents a more detailed site-specific process focused towards the risk driving 
contaminant/s and exposure assessment/s considered in the Tier 2 process. The Tier 3 
process can include statistical analysis and modelling of exposures. 

A combination of Tier 1, Tier 2 and Tier 3 approaches were adopted as part of the risk assessment 
process with decisions regarding which tier to adopt made on a case by case basis for each specific 
Source-Pathway-Receptor (S-P-R) linkage of concern.  
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Conclusions 

The conclusions of the HHRA and PERA are presented below in Table ES.1. The conclusions 
presented are specific to the exposure scenarios which required further assessment based on the 
results of the DSI and HHRA/PERA-specific sampling programs. It is considered important for readers 
of this report to be aware of the following context when considering the risk assessment findings: 

• The groundwater conditions at the Site are complex and it is critical to understand that 
Quaternary (i.e. shallow) and Tertiary (i.e. deeper) groundwater require separate 
consideration. The Quaternary and Tertiary groundwater systems each have multiple layers 
within them, and the two systems are separated from each other by significant distances. 
The investigation process has focused upon the Quaternary groundwater systems (Q1-Q4) 
and upper most Tertiary system (T1). Whilst the presence of PFAS contamination in shallow 
Quaternary groundwater has been confirmed, the investigation has found no evidence that 
PFAS contamination has migrated to the deeper T1 Tertiary Aquifer used by commercial 
irrigators and market gardeners; 

• Elevated PFAS levels were detected in the upper most Quaternary groundwater system 
during the initial investigations conducted in areas surrounding the Site. It was these findings 
which prompted additional investigations to define the extent of elevated PFAS levels and 
confirm current uses of groundwater by members of the community; 

• Water Use Surveys (WUS) have been provided to all licensed bore owners identified within 
the areas where PFAS have been detected above Health Based Guidance Values for drinking 
water. The WUS responses received throughout the investigation were used to identify 
current uses of groundwater within the affected area and lead to subsequent requests for 
access to complete bore sampling; 

• The WUS responses indicate that within the Investigation Area the upper (T1) Tertiary 
aquifer is used under licence for commercial produce irrigation, however, the Quaternary 
aquifers are used for non-commercial purposes (e.g. domestic showering, irrigation for 
lawns, water for domestic chickens, water for domestic fruit and vegetable irrigation). There 
was no indication from WUS responses that anyone is currently using Quaternary or 
Tertiary groundwater for drinking purposes within the affected area; 

• Access for bore sampling was granted for some properties as part of the DSI and HHRA 
sampling programs. Where access was not granted, targeted groundwater investigation 
bores were installed nearby and sampled in order to infer likely PFAS concentrations in bore 
water (i.e. groundwater) extracted from relevant licensed bores of concern. In addition to 
licensed bore related sampling, a broad network of groundwater investigation bores has also 
been established and sampled in order to understand the current extent of PFAS impacts in 
groundwater; 

• PFAS has not been detected above Health Based Guidance Values for drinking water in 
licensed Quaternary bores or the groundwater investigation bores installed adjacent to 
targeted licensed Quaternary bores where access to sample was not granted; and 

• Given the potential for unlicensed users of groundwater to exist within the affected area, 
the risk assessment has assessed potential risks to these potential receptors with the 
findings presented in Table ES.1. It should be noted that there is currently no direct evidence 
of unlicensed Quaternary groundwater users, however, risks have been assessed in order to 
highlight to members of the community who may be using unlicensed Quaternary 
groundwater bores within the affected area (if any) that Defence should be contacted in 
order to assess PFAS levels within the bore water.  
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Table ES.1: Summary of HHRA and PERA Findings 

Exposure Scenario Risk Assessment Areas with Potentially 
Unacceptable Risks Comment 

Human Exposure to 
On-Site 
Contaminated Soils 

Low and acceptable Not applicable  The risk assessment is based upon current Site 
operations. The PFAS Management Area Plan 
(PMAP) being prepared for RAAF Base 
Edinburgh should reflect current Site 
operations and include triggers for revision of 
this risk assessment in the event that current 
Site operations are significantly altered.  

Human Exposure to 
On-Site 
Contaminated 
Surface Water and 
Sediment 

Low and acceptable Not applicable  The risk assessment is based upon current Site 
operations. The PMAP should reflect current 
Site operations and include triggers for 
revision of this risk assessment in the event 
that current Site operations are significantly 
altered.  

Human Consumption 
of Honey 

Low and acceptable Not applicable  Results for honey samples collected were 
below FSANZ (2017) trigger points for 
investigation.  

Human Exposure to 
Off-Site Quaternary 
Aquifer Groundwater 
– Indoor Domestic 
Use (non-potable) 

Licensed Bore Users: Low 
and acceptable 

Not applicable  Results for samples collected from licensed 
bores, or bores installed adjacent to licensed 
bores where access was not provided to 
sample the corresponding licensed bore, 
within the current known extents of the plume 
were below adopted Health Based Guidance 
Values for drinking water.  

Unlicensed Bore Users: 
Potentially elevated if 
unlicensed bore users exist 
and Quaternary 
groundwater is being used 
for this purpose 

Risks are potentially 
elevated within extents 
of the groundwater 
plume where 
PFOS+PFHxS 
concentrations are 
between 7-70 µg/L. 

The risk assessment is based upon a 
theoretical scenario where unlicensed bores 
are present within the extents of the plume 
noting that no direct evidence of unlicensed 
bores has been identified. If unlicensed bore 
users are using Quaternary groundwater for 
this use, the users should contact Defence to 
have sampling of their bores completed. 

Human Exposure to 
Off-Site Quaternary 
Aquifer Groundwater 
– Outdoor Domestic 
Use 

Licensed Bore Users: Low 
and acceptable 

Not applicable Results for samples collected from licensed 
bores, or bores installed adjacent to licensed 
bores where access was not provided to 
sample the corresponding licensed bore, 
within the current known extents of the plume 
were below Health Based Guidance Values for 
drinking water. 

Unlicensed Bore Users: Low 
and acceptable 

Not applicable The risk assessment is based upon a 
theoretical scenario where unlicensed bores 
are present within the extents of the plume 
noting that no direct evidence of unlicensed 
bores has been identified. A conservative 
scenario has been assessed which indicates 
that risks are likely to be low and acceptable.  

Human Exposure to 
Off-Site Quaternary 
Aquifer Groundwater 
– Domestic Fruit and 

Licensed Bore Users: Low 
and acceptable 

Not applicable Results for samples collected from licensed 
bores, or bores installed adjacent to licensed 
bores where access was not provided to 
sample the corresponding licensed bore, 
within the current known extents of the plume 
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Exposure Scenario Risk Assessment Areas with Potentially 
Unacceptable Risks Comment 

Vegetable 
Consumption 

were below adopted Health Based Guidance 
Values for drinking water. 

Unlicensed Bore Users: 
Potentially elevated if 
unlicensed bore users exist 
and Quaternary 
groundwater is being used 
for this purpose 

Risks are potentially 
elevated within extents 
of the groundwater 
plume where 
PFOS+PFHxS 
concentrations are 
between 0.7-70 µg/L. 

The risk assessment is based upon a 
theoretical scenario where unlicensed bores 
are present within the extents of the plume 
noting that no direct evidence of unlicensed 
bores has been identified. If unlicensed bore 
users are using Quaternary groundwater for 
this use, the users should contact Defence to 
have sampling of their bores completed. 

Human Exposure to 
Off-Site Quaternary 
Aquifer Groundwater 
– Domestic Chicken 
Egg Consumption 

Licensed Bore Users: Low 
and acceptable 

Not applicable Results for samples collected from licensed 
bores, or bores installed adjacent to licensed 
bores where access was not provided to 
sample the corresponding licensed bore, 
within the current known extents of the plume 
were below Health Based Guidance Values for 
drinking water. 

Unlicensed Bore Users: 
Potentially elevated if 
unlicensed bore users exist 
and Quaternary 
groundwater is being used 
for this purpose 

Risks are potentially 
elevated within extents 
of the groundwater 
plume where 
PFOS+PFHxS 
concentrations are 
between 7-70 µg/L. 

The risk assessment is based upon a 
theoretical scenario where unlicensed bores 
are present within the extents of the plume 
noting that no direct evidence of unlicensed 
bores has been identified. If unlicensed bore 
users are using Quaternary groundwater for 
this use, the users should contact Defence to 
have sampling of their bores completed. 

Human Exposure to 
Off-Site Quaternary 
Aquifer Groundwater 
– Domestic Chicken 
Meat Consumption 

Licensed Bore Users: Low 
and acceptable 

Not applicable  Results for samples collected from licensed 
bores, or bores installed adjacent to licensed 
bores where access was not provided to 
sample the corresponding licensed bore, 
within the current known extents of the plume 
were below Health Based Guidance Values for 
drinking water. 

Licensed Bore Users: Low 
and acceptable 

The risk assessment is based upon a 
theoretical scenario where unlicensed bores 
are present within the extents of the plume 
noting that no direct evidence of unlicensed 
bores has been identified. A conservative 
scenario has been assessed which indicates 
that risks are likely to be low and acceptable.  
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Exposure Scenario Risk Assessment Areas with Potentially 
Unacceptable Risks Comment 

Human consumption 
of biota from Kaurna 
Park Wetland  

Yabby: Low and acceptable  

 

Not applicable PFAS results in Yabby specimens collected 
were below Food Standards Australia New 
Zealand (FSANZ, 2017) proposed trigger points 
for investigation. 

Carp: Potentially elevated  Kaurna Park Wetland PFAS results in Carp specimens collected were 
above FSANZ (2017) proposed trigger points 
for investigation. However, it is noted that the 
City of Salisbury (Council) prohibits fishing 
from Kaurna Park Wetland.  

Ecological Receptors 
Associated with 
Kaurna Park Wetland 

Potentially elevated Kaurna Park Wetland The primary concerns relate to consumption 
of Yabbies and Carp by protected migratory 
bird species. However, the level of risk does 
not appear to warrant specific further 
investigation or remediation/management 
beyond proposed on-Site response 
management measures when considering the 
highly disturbed classification of the wetland 
ecosystem (based on Commonwealth 
guidance), the primary purpose of the wetland 
(i.e. stormwater management), and the 
relatively low frequency at which migratory 
birds are expected to utilise the wetland in 
comparison to the nearby Barker Inlet. It is 
also noted that predation upon adult Carp by 
migratory birds is not expected to be a 
common occurrence, which represents a risk 
mitigating factor.  

 

Recommendations 

The following recommendations are made based upon the findings of the HHRA and PERA: 

• The PMAP being prepared for RAAF Base Edinburgh should reference the control measures 
currently adopted by the Defence Estate Maintenance and Operational Services (EMOS) 
contractor which mitigate risks to on-Site intrusive and non-intrusive workers; 

• The PMAP should refer to the Defence Per- and Poly-Fluoroalkyl Substances (PFAS) 
Framework - Construction and Maintenance Projects (March 2018) document to ensure 
controls on ground disturbance activities and management of works via access controls 
occurs in all source areas; and 

• The unlicensed (i.e. theoretical) Quaternary groundwater user scenarios should be 
considered when developing the ongoing groundwater monitoring program in the PMAP.
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Limitations 

This report has been prepared for use by the client who has commissioned the works in accordance 
with the project brief only, and has been based in part on information obtained from the client and 
other parties.  

The advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose.   

JBS&G accepts no liability for use or interpretation by any person or body other than the client who 
commissioned the works.  This report should not be reproduced without prior approval by the client, 
or amended in any way without prior approval by JBS&G, and should not be relied upon by other 
parties, who should make their own enquires. 

Sampling and chemical analysis of environmental media is based on appropriate guidance 
documents made and approved by the relevant regulatory authorities at the time of this report.  
Conclusions arising from the review and assessment of environmental data are based on the 
sampling and analysis considered appropriate based on the regulatory requirements. 

Limited sampling and laboratory analyses were undertaken as part of the investigations undertaken, 
as described herein.  Ground conditions between sampling locations and media may vary, and this 
should be considered when extrapolating between sampling points.  Chemical analytes are based on 
the information detailed in the site history.  Further chemicals or categories of chemicals may exist 
at the site, which were not identified in the site history and which may not be expected at the site. 

Changes to the subsurface conditions may occur subsequent to the investigations described herein, 
through natural processes or through the intentional or accidental addition of contaminants.  The 
conclusions and recommendations reached in this report are based on the information obtained at 
the time of the investigations.   

This report does not provide a complete assessment of the environmental status of the site, and it is 
limited to the scope defined herein.  Should information become available regarding conditions at 
the site including previously unknown sources of contamination, JBS&G reserves the right to review 
the report in the context of the additional information. 
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