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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 detailed environmental investigation 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 Detailed Site Investigation (DSI) Report (JBS&G, 2018a) presenting the findings of comprehensive 
environmental investigations completed across the Investigation Area between December 2016 and 
September 2018 was finalised and published on the Defence PFAS Investigation and Management 
Program website1 in December 2018. The primary objectives of the DSI were to determine the 
nature and extent of Site-derived PFAS contamination at the Site and surrounding areas, and to 

                                                                    
1  http://www.defence.gov.au/Environment/PFAS/  

http://www.defence.gov.au/Environment/PFAS/
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collect sufficient data to inform the undertaking of a Human Health Risk Assessment (HHRA) and 
Preliminary Ecological Risk Assessment (PERA), if required. The DSI Report documented a small 
number of uncertainties and data gaps associated with understanding the nature and extent of PFAS 
contamination at the Site and in the broader Investigation Area that remained at the conclusion of 
the investigations. As such, recommendations for additional investigations to address these 
uncertainties were made, which have formed the basis for determining the scope and objectives of a 
supplementary DSI program (discussed herein).  

Further, as a result of the findings of the DSI, JBS&G were engaged to complete the HHRA and PERA. 
The HHRA and PERA process commenced towards the end of the DSI process, including the 
preparation of a detailed methodology document (JBS&G 2018b) and associated HHRA and PERA-
specific Sampling, Analysis and Quality Plan (SAQP) (JBS&G, 2018c). HHRA and PERA-specific field 
investigations have been completed separate to the DSI process, however have been completed in 
parallel with the supplementary DSI works.  

This report presents the findings of the supplementary DSI program and includes a summary of 
results from the HHRA and PERA-specific field investigations. This report should be read in 
conjunction with the DSI Report (JBS&G, 2018a).  

The detailed findings of the HHRA and PERA process have been reported in a stand-alone HHRA and 
PERA Report (JBS&G, 2019), also published on the Defence PFAS Investigation and Management 
Program website.  

 

Objectives 

The specific objectives of the supplementary DSI program were to:  

• Determine whether vertical migration of PFAS contamination to the fourth Quaternary 
Aquifer (i.e. Q4) has occurred beneath the Site or in the broader Investigation Area; 

• Determine the lateral extent of PFAS contamination within the first Quaternary Aquifer (i.e. 
Q1), and to a lesser extent the second Quaternary Aquifer (i.e. Q2), to the extent necessary 
to inform the HHRA; and 

• Collect sufficient data to assess potential risks that PFAS contamination in Quaternary 
groundwater (i.e. Q1 to Q4) may pose to licensed water supply bore users throughout the 
Investigation Area. 

The broader objectives of the detailed environmental investigation program were to: 

• Conduct detailed environmental investigations to determine the nature and extent of Site-
derived PFAS contamination at the Site and surrounding areas; 

• Collect sufficient data to inform the undertaking of a HHRA and PERA; and 

• Identify appropriate response management actions to address potential risks associated 
with human health and/or ecological receptor exposure to Site-derived PFAS contamination. 

  

Scope of Works 

The scope of work undertaken for the supplementary DSI program, including works completed to 
inform the HHRA and PERA, included the following: 

• Installation and sampling of 14 additional Quaternary Aquifer monitoring wells; 

• Review of additional Water Use Surveys (WUS) received from licensed water supply bore 
owners following the publishing of the DSI; 
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• Additional private property sampling works principally targeting water supply bores within 
the Investigation Area and properties producing honey within, or in reasonable proximity to, 
the Investigation Area; 

• Targeted sampling of soil throughout unsealed areas of the North East Defence Community 
Centre (i.e. the child minding area identified in the DSI); 

• Targeted sampling of edible aquatic biota (i.e. fish and yabbies) from the Kaurna Park 
Wetland (KPW); 

• Submission of recovered environmental samples for analysis of the 28 compound PFAS 
analyte suite; 

• Ongoing engagement with relevant project stakeholders, including the local community and 
businesses, local government (i.e. Councils), and state government agencies; 

• Preparation of this DSI Addendum Report, including update and refinement of the CSM as 
appropriate. 

In addition, an assessment of the estimated PFAS mass present within targeted environmental 
media at the Site (including off-Site areas with respect to groundwater), and the mass flux of PFAS in 
water discharging from the Site was undertaken.  

 

Summary of the Supplementary DSI Findings 

Groundwater 

The supplementary DSI program identified vertical migration of PFAS impacts extending to the 
fourth (i.e. Q4) Quaternary Aquifer beneath the Site and in the broader Investigation Area. 
Concentrations of the sum of PFHxS and PFOS were reported above the Health Based Guidance 
Values (HBGVs) for drinking water (i.e. >0.07 µg/L for the sum of PFHxS and PFOS) at five of the 
seven Q3 Aquifer investigation locations on-Site, and two of the three Q4 Aquifer investigation 
locations on-Site. The highest reported concentrations in the Q3 and Q4 Aquifers were 45 µg/L 
(GW2272) and 6.7 µg/L (GW2284) respectively, detected in samples collected from monitoring wells 
installed in source area P9 (the current fire training area).  

The off-Site results also detected concentrations of the sum of PFHxS and PFOS above the HBGVs for 
drinking water in the Q3 Aquifer at three of the six locations investigated. However, all results for 
the Q4 Aquifer in the off-Site areas investigated were below the HBGVs for drinking water. In 
addition, all results for groundwater samples collected from a targeted Q3 Aquifer monitoring well 
and targeted Q4 monitoring well, installed as close as practicable to the only licensed Q3 and Q4 
water supply bores known to exist in the Investigation Area, were below the HBGVs for drinking 
water.  

Based on the data collected during the supplementary DSI program and HHRA and PERA-specific 
investigations, it is considered unlikely that Quaternary Aquifer groundwater with PFAS 
concentrations above HBGVs for drinking water is currently being used as water supply for private or 
domestic use. However, a degree of uncertainty remains given some licensed users of Quaternary 
groundwater have not allowed direct sampling and analysis of the relevant bores. In addition, the 
potential for use (i.e. groundwater extraction) of unlicensed (or unregistered) bores within the 
current inferred extents of the PFAS plume exists. It is not known if any such users exist, however it 
was considered appropriate to assess this scenario in further detail as part of the HHRA.  

Soils 

During the conduct of the DSI, an observation was made that the North East Defence Community 
Centre located on Site provides playgroup services. This area of the Site was not identified as a 
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potential source area, however an assessment of soils within the outdoor play areas was considered 
warranted given the sensitive nature of the land use. The results of a targeted soil assessment in this 
area did not identify PFAS concentrations above the adopted Tier 1 human health screening criteria 
applicable to a residential land use scenario (i.e. sensitive land use). As such, there appears to be no 
unacceptable risk to families (including children) attending the community centre in relation to 
potential PFAS exposure.  

Edible Aquatic Biota and Produce (Honey) 

The HHRA and PERA-specific field investigations identified low levels of PFAS within yabby samples 
collected from the inlet pond of the KPW, however all results were below the Food Standards 
Australia New Zealand (FSANZ) trigger points for investigation for crustaceans (FSANZ, 2017). The 
results for fish (carp) identified elevated PFAS concentrations above the FSANZ trigger points for 
investigation for finfish. As such, it was concluded that the consumption of carp caught from the 
KPW may present an elevated (i.e. unacceptable) risk to members of the community who may be 
catching and consuming this biota. Further assessment of the results and the potential risks to the 
identified receptors has been undertaken as part of the HHRA (JBS&G, 2019). It is highlighted 
however, that such activity is not permitted by the City of Salisbury, the local government authority 
for the area in which the KPW is located. Evidence of this is shown below in Figure ES.2 which is a 
photograph taken of signage posted at the main entrance to the KPW. 

  
  Figure ES.2: Signage at Main Entrance to KPW 

 

The results of a targeted honey assessment at an off-Site property reported all concentrations of 
PFOA, PFOS, and the sum of PFHxS and PFOS below the laboratory LOR and below the FSANZ (2017) 
trigger points for investigation for honey. However, PFBA was detected in all samples ranging from 
1 µg/kg to 1.8 µg/kg. At the time of this report there was no directly applicable Tier 1 screening 
criteria for the PFBA results. As such, further assessment of the results has been undertaken as part 
of the HHRA (JBS&G, 2019), including comparison of the PFBA results against the FSANZ (2017) 
PFOS+PFHxS based trigger points for investigation. This comparison was considered to represent a 
conservative approach based upon the limited available scientific information. Given all PFBA results 
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were below the FSANZ (2017) PFOS+PFHxS based trigger points for investigation, risks posed by 
domestic consumption of honey were considered to be low and acceptable. 

Human Receptors and PFAS Contamination Exposure Pathways 

Based on the results of the supplementary DSI program and HHRA and PERA-specific field 
investigations, an updated understanding of the nature and extent of PFAS contamination has been 
achieved. This updated understanding enabled the analysis of potential human receptors who may 
be exposed to Site-derived PFAS contamination to be refined from that presented in the DSI. The 
refined list of potential human receptors that are considered to exist at the Site (refined from that 
presented in Section 4.3) can be summarised as follows: 

• Defence personnel and contractors (e.g. the EMOS Contractor) working at the Base; 

• Intrusive maintenance workers and construction workers; and 

• Visitors to the Site. 

The refined list of potential human receptors that are considered to exist in the broader 
Investigation Area comprises: 

• People who may be catching and consuming edible biota (i.e. fish) from the KPW; and 

• Off-Site users and consumers of Quaternary Aquifer groundwater, noting that the current 
data suggests potential risks are limited to unlicensed or unregistered Quaternary Aquifer 
bore users (if such users exist). 

In addition to the updated understanding of the potential human receptors, an updated 
understanding of the potential exposure pathways has been achieved. The following potential 
exposure pathways are considered to exist for the identified human receptors: 

Human Health On-Site 

• Direct contact or incidental exposure to soil, sediment and surface water contamination. 

Human Health Off-Site 

• Consumption of edible aquatic biota (i.e. fish) caught from the Kaurna Park Wetland; and 

• Direct contact or incidental exposure during irrigation or use of PFAS contaminated 
Quaternary Aquifer groundwater for domestic activities, recreational activities, or 
commercial activities by unlicensed or unregistered bore users. 

Each of the above listed receptors and potential PFAS exposure scenarios has been considered 
further in the HHRA and PERA Report prepared by JBS&G (2019).  

 

PFAS Mass Estimates and Mass Flux 

Data collected throughout the DSI process was used to calculate the mass of PFOS and total 
measurable PFAS compounds (i.e. based on the 28-analyte suite) in soils and groundwater contained 
within the source areas at the Site and throughout the broader Investigation area as appropriate 
(e.g. in relation to groundwater impacts). In addition, an assessment of the mass flux (i.e. discharge) 
of PFAS leaving the Site via surface water and groundwater was undertaken. The principle objective 
of the PFAS mass and mass flux estimates was to provide Defence with information to assist with the 
identification and prioritisation of relevant and appropriate response management activities (e.g. 
remediation works). Such measures will be documented in the PFAS Management Area Plan (PMAP) 
to be developed for the Site. 
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Given a degree of uncertainty in mass estimate and mass flux calculations based on a range of 
factors (e.g. density of data), mass estimates for two scenarios were calculated as follows: 

• Reasonable worst case (RWC) scenario based on calculated 95th percentile concentrations 
for individual source areas and relevant concentration contours (inferred from available 
data); and  

• Most likely case (MLC) scenario based on average concentrations for individual source areas 
and relevant concentration contours. 

A summary of the estimation of the PFOS and total PFAS (sum of the 28-analyte suite) mass residing 
in soil source areas across the Site, including the relative distribution based on defined concentration 
ranges, is summarised below in Table ES.1 (MLC Scenario) and Table ES.2 (RWC Scenario).  

Table ES.1: Evaluation of Mass in Soil Hot Spot Areas (MLC Scenario) 

Source Area 
Concentration 

Total 
Impacted 

Area (m2) (1) 

% of total 
area 

impacted 

PFOS Mass 
(kg) 

% of total 
mass 

PFAS Mass 
(kg) 

% of total 
mass 

> 5 mg/kg 25,800 4% 2,040 84% 2,490 84% 

> 1 – 5 mg/kg 46,900 7% 170 7% 200 7% 

> 0.005 – 1 mg/kg 564,500 89% 210 9% 260 9% 

(1) The total impacted area includes the sum of all source investigation areas and has been taken as the higher of the two areas between 
PFOS and total PFAS for each scenario. 

Table ES.2: Evaluation of Mass in Soil Hot Spot Areas (RWC Scenario)  

Source Area 
Concentration 

Total 
Impacted 

Area (m2) (1) 

% of total 
area 

impacted 

PFOS Mass 
(kg) 

% of total 
mass 

PFAS Mass 
(kg) 

% of total 
mass 

> 5 mg/kg 25,800 4% 5,710 83% 6,360 82% 

> 1 – 5 mg/kg 46,900 7% 410 6% 450 6% 

> 0.005 – 1 mg/kg 564,500 89% 760 11% 920 12% 

(1) The total impacted area includes the sum of all source investigation areas and has been taken as the higher of the two areas between 
PFOS and total PFAS for each scenario. 

It is noted in the MLC scenario that more than 80% of the PFOS and total PFAS mass is estimated to 
be contained within the areas where concentrations exceed 5 mg/kg, while less than 10% of the 
PFOS and total PFAS mass is contained within the areas where concentrations are above 1 mg/kg 
and 0.005 mg/kg respectively. Similarly, the RWC scenario indicates more than 80% of the PFOS and 
total PFAS mass is estimated to be contained within the area where concentrations exceed 5 mg/kg. 
The remaining areas account for approximately 5% (> 1 – 5 mg/kg) and 10% (> 0.005 – 1 mg/kg) 
respectively.  

The mass estimates of PFOS and total PFAS in groundwater (in areas where concentrations were 
inferred above 10 µg/L) identified the following: 

• The estimated dissolved phase PFOS and total PFAS mass in the Q1 Aquifer for the MLC and 
RWC scenarios ranged between 420 kg and 2,580 kg, and between 890 kg and 4,210 kg 
respectively; 

• The estimated dissolved phase PFOS and total PFAS mass in the Q2 Aquifer for the MLC and 
RWC scenarios ranged between 650 kg and 1,750 kg, and between 1,170 kg and 2,880 kg  
respectively; and 
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• It was estimated that between 30% and 90% of PFOS and total PFAS mass in groundwater 
may be present as sorbed phase mass (i.e. sorbed to aquifer materials), based on the range 
of partitioning coefficient (Kd) values considered. The total PFAS mass sorbed to aquifer 
materials was therefore estimated to range between 990 kg and 19,800 kg. 

The flux of PFOS/total PFAS across the Site boundary was estimated to range be between 90 and 
130 g/year in groundwater when summing the results for the Q1 and Q2 Aquifers for the MLC and 
RWC scenarios. The flux of PFOS/total PFAS across the Site boundary in surface water was estimated 
to range between 150 and 1,300 g/year, based on the range of measured annual flow data from the 
Adelaide and Mount Lofty Ranges Natural Resource Management Board’s monitoring station 
present within Helps Road Drain downstream of the Site (i.e. the Summer Road, Bolivar monitoring 
station). Given that the estimated PFAS mass in soils in the MLC scenario is up to 3,000 kg (refer 
Table ES.1), and assuming no remedial controls are applied, it can be inferred that soils could 
potentially represent a potential source to groundwater and stormwater for millennia. 

 

Next Steps 

As identified in the DSI, and further confirmed through the supplementary DSI program discussed in 
this report, significant PFAS contamination is present at the Site which has migrated off-Site into the 
broader Investigation Area. The recommended next steps to address the issues associated with the 
identified PFAS contamination comprise the following: 

• Communicate the findings of the HHRA and PERA undertaken to assess the potential risks 
posed to the identified receptors as a result of exposure to Site-derived PFAS contamination 
(reported under separate cover) with relevant stakeholders (including the community); 

• Prepare a PFAS Management Area Plan (PMAP) which identifies appropriate response 
management actions to address potential risks associated with human health and/or 
ecological receptor exposure to Site-derived PFAS contamination, and that seeks to mitigate 
off-Site migration of PFAS; and 

• Prepare an ongoing monitoring program (OMP) to assess the potential for ongoing migration 
of PFAS contamination from the Site, ongoing migration of existing off-Site groundwater 
contamination beyond the extent that has occurred to date, the temporal variation in PFAS 
concentrations in groundwater and surface water, and measure the success of implemented 
response management actions.  
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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.  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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