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Executive summary 

Introduction 

Parafield Airport Limited (PAL) engaged GHD Pty Ltd (GHD) to undertake this environmental 

investigation in the vicinity of Parafield Airport following the identification of elevated Per- and 

poly-fluoroalkyl substances (PFAS) levels in groundwater at monitoring wells GW3-PFC and 

P33 which are located airside on the western boundary of the airport and landside in the south 

western extent of the airport, respectively. Groundwater samples collected at GW3_PFC and 

P33 reported PFAS concentrations that exceeded the adopted criteria PFAS National 

Environmental Management Plan (NEMP) 2018 Health Drinking Water. As a result, Adelaide 

Airport Limited (AAL), in consultation with the South Australian (SA) Environmental Authority 

(EPA) and other stakeholders, commissioned GHD to undertake an environmental investigation 

of off-site areas to the west and southwest of the Parafield Airport. This included a bore use 

survey of residential and recreational properties within the assessment area. 

Background 

PAL took over operations of Parafield Airport in May 1998 in a leasehold agreement with the 

Australian Government.  PAL is pro-actively managing the response to PFAS related 

investigations at Parafield Airport based on guidance from Federal and State regulators 

including the EPA.  

Historically, a PFAS containing firefighting foam called 3M Lightwater™ was used for both 

operational and training purposes at Parafield from the early 1970s until 1986. This period of 

PFAS foam use at Parafield Airport is limited compared to many other Australian airports, where 

the use of 3m Lightwater™ continued until 2003 and Ansulite™ was then used until 2010.  

As a first step in the process, a qualitative risk assessment was undertaken on and off the 

airport to identify potential sources of PFAS contamination and the human and ecological 

receptors potentially impacted by them.  

PAL then undertook groundwater and stormwater investigations to improve the understanding 

of the potential risks identified by the qualitative risk assessment. PAL focused their 

investigations on assessing potential risks to local residents. Given this focus on local residents, 

investigations targeted airport boundary locations, particularly those boundary locations with 

residential areas located down gradient. 

Results of the groundwater and stormwater investigations and the qualitative risk assessment 

were then used by specialist environmental risk assessors to undertake a detailed on and off 

airport human health and ecological risk assessment (HHERA). In addition to providing an 

assessment of potential risks associated with PFAS contamination, the HHERA also identified a 

number of data gaps. PAL undertook further investigations to fill these data gaps and better 

understand the potential off-airport risks. 

The HHERA was updated using the results of the further investigations and a Project Control 

Group (PCG), including the SA EPA and the Department of Infrastructure, Transport, Cities and 

Regional Development was established to assess potential risks and determine requirements 

for additional investigations. 

Based on the updated HHERA, the PFAS PCG determined that an off airport groundwater 

investigation and groundwater use survey were necessary within Bridges Estate (Mawson 

Lakes) and an area within Parafield Gardens. 
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In November 2018 PAL engaged GHD to undertake groundwater bore use survey of residential 

and recreational properties adjacent to the southern boundary (Mawson Lakes) and the western 

boundary (Parafield Gardens) of Parafield Airport.  PAL also engaged GHD to carry out further 

groundwater investigations within these off-site survey areas and on the airport grounds.   

Objectives 

The objective of the environmental investigation was to further assess the extent of PFAS 

impacted groundwater off airport and down hydraulic gradient of existing monitoring wells 

GWP3-PFC and P33. The study also examined water use at properties within the investigation 

area. 

Scope of Work 

The environmental investigation presented in this report consisted of two phases.  

Phase 1 investigation included:  

 Installation of two on site monitoring wells (P34 and P35) and four off site groundwater 

monitoring wells (P36 to P39). 

 A groundwater monitoring event (GME) including gauging and sampling of one existing 

monitoring wells (P9) and six newly installed monitoring wells (P34 to P39).      

 A groundwater use survey to the south (Area 1) and west (Area 2) of the airport. Area 1 

included properties to the north of Elder Smith Road and Mawson Lakes that border the 

south western boundary of the Airport.  Area 2 included properties along the Bardsley 

Avenue boundary to determine if any users of groundwater from unregistered well existed 

in these two areas. . 

Based on PFAS concentrations above the groundwater acceptance criteria (GAC), as defined in 

Section 3.1, within the Parafield Gardens investigation area, the groundwater use survey and 

groundwater investigation were extended.  Conversely, PFAS concentrations within the Bridges 

Estate (Mawson Lakes) survey area were below the GAC (defined in Section 3.1) and other 

than on-going monitoring, no further investigations were deemed necessary.   

Phase 2 investigation included: 

 Installation of one on site monitoring wells (P44) and four off site groundwater monitoring 

wells (P40 to P43) ), to improve understanding of potential off-airport risks associated with 

the former waste oil sump on the airport.  

 A GME including gauging and sampling of off-site monitoring wells P40 to P43 and on site 

monitoring well P44.   

 Drilling and sampling of one soil borehole using a hand auger (HA) located on site adjacent 

to P44 to determine if a localised PFAS source was responsible for the PFAS 

concentrations observed in monitoring well P44.      

 A groundwater use survey of additional properties to the west of the airport boundary (Area 

3) which include the Parafield Gardens Soccer and Sports Club, to Kellaway, Mailey and 

Woodfull and Bradman Streets to Hilditch Drive. 

 A groundwater use survey of additional properties to the west of the airport boundary (Area 

3) which include the Parafield Gardens Soccer and Sports Club, to Kellaway, Mailey and 

Woodfull and Bradman Streets to Hilditch Drive. 

 A resampling GME was undertaken in March 2019, however due to some discrepancies in 

the laboratory data a subsequent resampling event was undertaken by GHD in May 2019. 
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A limited sampling round on three selected wells was also undertaken by Environmental 

Projects in April 2019 for results comparison.  

Report Findings and Conclusions 

Based on the results of this investigation, the following conclusions have been made: 

 The first regional aquifer is located at depths ranging between 2.567 metres below ground 

level (mBGL) (P9) and 6.046 mBGL (GWP1-PFC), and groundwater elevations across the 

site range between 2.622 metres above height datum (mAHD) (P40) and 8.718 mAHD 

(P44), as of March 2019. 

 Groundwater flow direction was inferred to flow towards the south west towards the Gulf of 

St. Vincent.   

 Review of the WaterConnect bore records indicated that for 62 bores within 2 km radius 

with available total dissolved solids (TDS) records, TDS values were below 1,200 mg/L for 

16 operational bores; however, these bores were either constructed before 1985 and 

unlikely to be functional, or were drilled to >120 m depth to tertiary aquifer associated with 

the Managed Aquifer Recharge (MAR) scheme.   

 Within the on-airport and off-airport investigation area TDS values (recorded between 

November 2018 and May 2019) ranged between 997 mg/L (P33) and 13,052 mg/L (P39).  

An assessment of groundwater salinity indicated that saline groundwater in the vicinity of 

the site is of poor quality and is unlikely to be suitable for potable use and/or for irrigation of 

vegetable gardens, recreational use and maintenance of aquatic ecosystems (both fresh 

and marine).    

 The dry weight and leachable PFAS concentrations detected in shallow soil adjacent to P44 

did not indicate a significant localised residual source in shallow soil to be present at this 

location, however detectable leachable PFAS concentrations were detected in shallow soils 

at this location. PFAS concentrations in soil at this location are not considered to represent 

a contamination risk to the adjacent stormwater harvesting infrastructure associated with 

the MAR scheme.  This was also confirmed by the results of sampling undertaken by 

Salisbury Water (provided by AAL) which indicated that stormwater PFAS concentrations 

were below the drinking water guideline values.   

 The current and historical groundwater investigation results indicated presence of 

potentially two on airport sources contributing to PFAS in groundwater: former firefighting 

training ground and an unidentified localised source in the northern portion of the airport.   

 The extent of PFAS was delineated to the drinking water criterion to the south and to the 

south-west of the Airport.   

 The extent of PFAS has not been delineated to the drinking water criterion to the west of on 

Airport monitoring well GWP3_PFC.  Investigations have not yet been undertaken to the 

west of P44 and the extent of PFAS to the west of this well location has not been 

determined.  There was some inconsistency of the off-airport results down hydraulic 

gradient of GWP3-PFC, as no significant decrease in PFAS concentrations have been 

observed down the hydraulic gradient to the west.  

 Off-airport water use survey undertaken for the 122 properties within the Mawson Lakes 

area indicated that all property owners use mains water for consumption, and only one 

resident used groundwater bore only for irrigation of lawns, suggesting that there is no 

pathway for residents to be exposed to PFAS within the Mawson Lakes assessment area.  

 Water use survey within the Parafield Gardens area revealed that one residential property 

and the Parafield Gardens soccer club represented recreational groundwater users, 
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providing a reliable representation of groundwater use in this investigation area.  Both water 

bores were reported to be registered, in working condition and used for irrigating the lawn. 

Survey respondents confirmed that groundwater was not plumbed into buildings. Neither of 

the respondents indicated that they have rainwater tanks that could have been used to 

store groundwater. 

 The CSM indicates that potentially complete exposure pathways may exist via irrigation of 

vegetable gardens with shallow groundwater, via uptake of shallow groundwater by fruiting 

trees, which are then consumed and via migration of contaminated groundwater to nearby 

water bodies.  However, the water use survey confirmed that no residents were using water 

for irrigation of vegetable gardens or fruit trees.  Therefore there is not considered to be a 

pathway for residents to be exposed to PFAS within the water use survey area.  
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1.  Introduction  

1.1 Background 

Parafield Airport Limited (PAL) took over operations of Parafield Airport in May 1998 in a leasehold 

agreement with the Australian Government.  Parafield Airport Limited (PAL) is pro-actively 

managing the response to per- and poly- fluoroalkyl substances’ (PFAS)-related investigations at 

Parafield Airport based on guidance from Federal and State regulators including the Environment 

Protection Authority.  

Historically, a PFAS containing firefighting foam called 3M Lightwater™ was used for both 

operational and training purposes at Parafield from the early 1970s until 1986. This period of PFAS 

foam use at Parafield Airport is limited compared to many other Australian airports, where the use 

of 3M Lightwater™ continued until 2003 and Ansulite™ was then used until 2010.  

The process undertaken in assessing potential risks associated with PFAS at Parafield Airport is 

depicted in Figure 1-1. 

 

Figure 1-1 – Investigation Process 
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As a first step in the process, a qualitative risk assessment was undertaken on and off the airport to 

identify potential sources of PFAS contamination and the human and ecological receptors 

potentially impacted by them.  

PAL then undertook groundwater and stormwater investigations to improve the understanding of 

the potential risks identified by the qualitative risk assessment. PAL focused their investigations on 

assessing potential risks to local residents. Given this focus on local residents, investigations 

targeted airport boundary locations, particularly those boundary locations with residential areas 

located down gradient. 

Results of the groundwater and stormwater investigations and the qualitative risk assessment were 

then used by specialist environmental risk assessors to undertake a detailed on and off airport 

human health and ecological risk assessment (HHERA). In addition to providing an assessment of 

potential risks associated with PFAS contamination, the HHERA also identified a number of data 

gaps. PAL undertook further investigations to fill these data gaps and better understand the 

potential off-airport risks. 

The HHERA was updated using the results of the further investigations and a project control group 

(PCG), including the South Australian (SA) Environment Protection Authority (EPA) and the 

Department of Infrastructure, Transport, Cities and Regional Development was established to 

assess potential risks and determine requirements for additional investigations. 

Based on the updated HHERA, the PFAS PCG determined that an off airport groundwater 

investigation and groundwater use survey were necessary within Bridges Estate (Mawson Lakes) 

and an area within Parafield Gardens. 

In November 2018 PAL engaged GHD Pty Ltd (GHD) to undertake groundwater bore use survey of 

residential and recreational properties adjacent to the southern boundary (Mawson Lakes) and the 

western boundary (Parafield Gardens) of Parafield Airport.  PAL also engaged GHD to carry out 

further groundwater investigations within these off-site survey areas and on the airport grounds.   

This report documents the methodology and findings of the water use surveys and groundwater 

sampling program that were undertaken on-site and in off-site areas to the west and southwest of 

the Parafield Airport between November 2018 and May 2019.   

This report is subject to, and must be read in conjunction with, the limitations set out in Section 1.6 

and GHD proposals dated 14 November 2018 and 6 March 2019. 

1.2 Previous Investigations Results 

1.2.1 General 

The following previous environmental investigations have been undertaken at the Parafield Airport 

site and reviewed by GHD: 

 Golder Associates (2016), Site History and Qualitative Risk Assessment of Perfluorinated 

Chemical Sources – Parafield Airport for Adelaide Airport Limited, Ref 1546945-002-R-Rev1, 

May 2016 

 LBW / Environmental Projects (2016), Adelaide and Parafield Airports PFAS Investigation, 10 

August 2016 

 GHD Pty Ltd (2016a), Proposed Northern Adelaide Food Park (NAFP) Contamination Site 

Investigation for Adelaide Airport Limited, Ref 3318216, September 2016 

 GHD Pty Ltd (2016b), Parafield Airport Groundwater Well Installation and Sampling Report for 

Adelaide Airport Limited, Ref 3318216, September 2016 
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 GHD Pty Ltd  (2016c), Proposed Northern Adelaide Food Park Groundwater Investigation for 

Adelaide Airport Limited, Ref 3318216, December 2016 

 Golder Associates (2017), Groundwater Sampling Analysis, Parafield Airport, South Australia 

for Adelaide Airport Limited, Ref 1784148-001-R-Rev2, 10 August 2017 

 GHD Pty Ltd (2018), Proposed Northern Adelaide Food Park Well Installation and 

Groundwater Monitoring Report for Adelaide Airport Limited, Ref 3318216, January 2018 

 Environmental Projects (2018a), Adelaide and Parafield Airports Desktop Review of Current 

Off-airport Groundwater Use for Adelaide Airport Limited, 7 March 2018 

 Environmental Projects (2018b), Parafield Airport Monitoring Well Installation and Sampling for 

Adelaide Airport Limited, 6 June 2018 

 Environmental Risk Sciences Pty Ltd (2018), Human Health and Ecological Risk Assessment 

for PFAS: Parafield Airport for Adelaide Airport Limited, Ref AALPA/17/R001, 7 August 2018 

 Golder Associates (2018) Adelaide and Parafield Airport Groundwater Monitoring for Adelaide 

Airport Limited, 12 September 2018 

1.2.2 Summaries of Previous Investigation  

Summaries of the previous investigations undertaken at the site are provided in Table 1.1.  

Summary of results of historical investigations is provided in Section 10.   

Table 1-1 Summary of Previous Investigations  

Item  Content 

Golder Associates (2016), Site History and Qualitative Risk Assessment of Perfluorinated 
Chemical Sources – Parafield Airport 

Scope of work A desktop site history assessment and a qualitative assessment of 
potential human health and ecological risk associated with identified 
PFAS sources at Parafield Airport and surrounding properties was 
undertaken for the purpose of developing an initial understanding of 
potential PFAS related risks which can be used to guide future 
intrusive site investigations in areas of potential elevated risk. The 
scope of works included: 

 A literature review of known PFAS uses in industry, particularly 
uses on airports and industrial operations 

 A kerbside inspection of properties in the immediate vicinity of the 
airport to assess likely nature of operations on these properties 

 A review of Sands and McDougall reverse directories to identify 
owners and activities historically undertaken on adjacent properties 

 A review of available regional and site-specific hydrogeological 
information and groundwater bore search  

 A review of historical fire-fighting training records 

 A search of the Safework SA Dangerous Goods register to assess 
records of potential former or current chemical storage on the site 

 A review of historical environmental reports pertaining to PFCs 

 A review of AAL tenant responses to a survey of current PFC 
storage and use, as provided by AAL. 

Findings  Nine onsite areas of interest were identified to contain potential 
PFAS sources, which could have the potential to pose a risk to 
human health or the environment if released into the environment 
(via leak and/or spill, leading to PFC migration beneath the site). 
These properties are shown on Golder (2016) Figure 2 - Site 
Layout & Features of Interest (attached in Figures at the end of 
the report) and included: 

 Aeroservices Pty Ltd - potential PFC containing hydraulic oil 
storage in Hangar building 
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Item  Content 

 Flight Training Adelaide - potential PFC containing hydraulic oil 
storage  

 Stark Aviation - potential PFC containing hydraulic oil storage in 
fuel depot  

 North Former Fire Fighting Training Ground - historical disposal 
of sump oil and waste hydraulic fluids 

 West Former Fire Fighting Training Ground - historical fire-
fighting activities 

 South-East Former Fire Fighting Training Ground - historical fire-
fighting activities 

 Former Fire Station – historical storage of Aqueous Film Forming 
Foam (AFFF)PFH 

 Former Landfill Bunker - identified impacts to soil from historical 
disposal of fire-fighting training waste and possible disposal of 
AFFF-impacted waste incl. hydraulic fluid 

 Former Landfill – disposal of waste materials including drums of 
tar/oil, paints and solvents, demolition waste, scrap metals and 
timber, tyres, electrical cables and general rubbish; PFCs 
containing waste including waste hydraulic fluid, coated metals, 
treated paper and packaging.  

 The significance of potential on-site risks ranged from low to moderate, 
with two properties (Former Fire Station and Former Landfill recording 
“moderate’ risk.  

 Thirteen (13) offsite properties of interest (within 500 m of the site) 
were identified to contain potential PFAS sources. Based on their 
distance from the site (greater than 100 m) and/or their cross gradient 
location from the site, most properties of interest were not considered 
to pose a significant risk to the airport site. 

 Three (3) offsite properties were identified as posing a potential 
concern, with respect to potential PFAS releases that may impact the 
airport site through migration within groundwater.  These properties 
included: 

 Stevenson AC - storage and use of metal plating, coating 
additives, cleaning products, paper and packaging containing 
PFC 

 Adelaide All Clean Carpet Cleaning – storage and use of 
cleaning products, stain repellents, paper and packaging 
containing PFC 

 Blacksilver Painters - storage and use of stain repellents, 
cleaning products, paper and packaging.  

LBW / Environmental Projects (2016), Adelaide and Parafield Airports PFAS Investigation, 
10 August 2016 

Scope of work The objective of this investigation was to assess off airport risks from 
PFAS, with reference to the regulatory environment.  In March 2016, 
the following scope of works was completed: 

 Area A (up-hydraulic gradient zone located along the eastern 
boundary) gauging and sampling of two existing groundwater 
monitoring wells BGW1 and BGW2  

 Area B (down-hydraulic gradient zone located along the western 
boundary):  

o gauging and sampling of well P8 in the western corner 
o gauging and sampling of four newly installed monitoring 

wells (installed by AAL) GWP1--PFC – GWP4-PFC.  

 Analysis of all groundwater (GW) samples for the 20 PFAS 
analytical suite 

Findings and 
Recommendation
s 

 PFAS concentrations were recorded in all GW samples except 
sample BGW1.  

 All samples had concentrations below adopted criteria of enHealth 
Interim National Guidance on human health reference values for 
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Item  Content 

(PFOS+PFHxS) for Drinking Water (0.5 ug/L) and Recreational 
Water Quality Guidelines (5 ug/L).  

 Area A - PFAS concentrations were detected in BGW2, one of two 
background wells located up-hydraulic gradient of the airport, 
suggesting a possible off-airport source.  This concentration may 
be due to historic application of AFFF near up-gradient areas 
around the eastern airport boundary. The scope of investigations 
couldn’t conclusively determine the source. 

 Area B - Wells located near the western airport boundary, down-
gradient of sites of potential historic AFFF use, reported PFAS 
concentrations below Australian drinking water criteria and well 
below draft ecological criteria, suggesting that on-airport activities 
may have contributed to PFAS contamination.  

 Depth to groundwater indicated a low potential for groundwater to 
be interacting with surface water at Parafield airport.  

The following was recommended:  

 re-sampling of wells sampled using low flow methodology 

 inclusion of PFAS assessment into the annual groundwater 
monitoring program. 

Summary The findings of this report initiated further groundwater investigations of 
PFAS in this portion of the Airport. 

GHD (2016a), Proposed Northern Adelaide Food Parl Contamination Site Investigation 

Scope of work This investigation was undertaken in June 2016 at the proposed Parafield 
Airport Cross Keys Precinct, Northern Adelaide Food Park (NAFP), which 
was an undeveloped grassland immediately north of Elder Smith road. 
This investigation was undertaken to assess possible impacts from the 
former landfill located at the centre of the NAFP site and potentially 
contaminants associated with fire training, which occurred adjacent to the 
site. The scope of works included:  

 Desktop site history review of the current and past site activities of 
potential concern  

 Assessment of contamination status of soil and groundwater at the 
site through a grid based sampling program 

 Assessment of contamination status of the development areas for 
the purpose of identifying significant contamination, threatening 
future development prospects 

 Providing baseline data and initial waste classification of soils 
encountered 

 Collection of 65 grid based soil samples across the NAFP site up to 
3 m below ground level (bgl) and laboratory analysis of CEC, 
metals, hexavalent chromium, PAH, OCP, OPP, TRH, BTEXN, 
VOC and PFAS 

 Groundwater sampling from three (3) existing site monitoring wells 
(P2, P3 and P6) located in the south-western part of the airport and 
laboratory analysis of PFAS, TRH, BTEXN, PAH, pH field 
screening, dissolved metals and the Victorian EPA suite.   

Findings The main findings of the contaminated land investigation were as follows: 

 The results of the desktop assessment indicated that the site was used 
as an airport since 1927. Prior to this the site was agricultural land. 

 Soil was predominantly reworked and natural material to the depth of 
excavation; two locations identified former landfill with building rubble 
and fill material. 

 Concentrations of manganese in two (2) soil samples and barium in one 
sample exceeded the Airports area of environmental significance 
guideline values.  

 Asbestos was not detected in surface soil samples analysed.  

 Standing water level of groundwater was 2.5 - 2.8 m bgl and 
groundwater was inferred to be flowing in a south westerly direction.  
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 The environmental value for groundwater protection was fresh water 
aquatic ecosystems based on potential water use and salinity. 

 Groundwater returned results below the adopted criteria with the 
exception of chromium (III and VI) (P3), mercury (P3), molybdenum 
(P2), selenium (P3 and P6), zinc (P2 and P6), PFOS (P3 and P6) and 
PFHxS (P6). 

Recommendation
s 

 

Based on the above findings further investigations for PFOS, PFOA and 
PFHxS were recommended if construction was likely to impact 
groundwater. 

 

Summary The findings of this report initiated further groundwater investigations of 
PFAS in this portion of the Airport. 

GHD Pty Ltd (2016b), Parafield Airport Groundwater Well Installation and Sampling Report 

Scope of work A groundwater well installation and monitoring round was conducted in 
August 2016 to further investigate groundwater PFAS contamination 
previously identified at the NAFP site and to assess the possible up 
gradient and cross gradient groundwater PFAS contamination which might 
have impacted the proposed North Adelaide Food Park Precinct.  

The scope involved the following: 

 Installation of seven (7) new groundwater wells (P9 to P11, 
GWP5_PFC, GWP6_PFC, BGW3 and BGW4) across the airport. 

 Sampling of the seven (7) new groundwater wells and two (2) existing 
groundwater wells P6 and P8. 

 Submission of groundwater samples for laboratory analysis of PFOS, 
PFOA, 6:2 FtS, 8:2 FtS, TDS, major anions/cations, metals, TOC, PAH, 
TRH, BTEX, hexavalent chromium and nutrients.  

 Collection of 73 soil samples from soil boreholes drilled during the well 
installation to a maximum depth of 8.5 m bgl.  

 Submission of selected soil and groundwater samples for laboratory 
analysis of a combination of PFOS, PFOA, 6:2 FtS, 8:2 FtS, PAH, TRH, 
BTEX, metals, TOC, TIC, major anions/cations and pH. 

 Assess the range, location and potential for contaminants to be present 
in groundwater beneath the proposed Northern Adelaide Food Bank 

 Assess the concentrations of PFAS in groundwater beneath the 
proposed Northern Adelaide Food Park.  

 Provide recommendations for further works that may be required on the 
site  

 

Findings  Soil pH ranged between 7.9 and 9.1, indicating alkaline nature of soil.  

 All metal, TRH/BTEX, PAH and PFAS results in soil were reported 
below the adopted guideline levels. 

 Groundwater was encountered at depths of 0.7 m to 8.5 m bgl. 

 The SWL of the groundwater monitoring wells during the August 2016 
GME ranged between 0.4 m bToC (P10) and 7.9 m bToC (GWP5-PFC). 

 TDS results of the groundwater samples ranged from 1,310 mg/L to 
8,840 mg/L, indicating high salinity. 

 Dissolved chromium (III + VI) concentrations exceeded the Airports 
(1997) Fresh Water Guidelines in two samples (BGW3, 0.01 mg/L and 
P78, 0.015 mg/L). 

 Dissolved copper concentrations exceeded the Airports (1997) Fresh 
Water Guidelines in eight samples (BGW3, BGW4, GWP5-PFC, P10, 
P11, P6, P8 and P9). 

 Total iron concentrations exceeded the Airports (1997) Fresh Water 
Guidelines in four samples (BGW3, BGW4, GWP5-PFC, and P11). 

 Dissolved zinc concentrations exceeded the Airports (1997) Fresh 
Water Guidelines in seven samples (BGW3, BGW4, GWP5-PFC, P10, 
P11, P8 and P9). 



This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, 
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft 
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft 
document. 

 

GHD | Report for Parafield Airport Limited - Parafield Airport, 3319051 | 7 

Item  Content 

 PFOS exceeded the adopted EISL (toxicity effects on aquatic 
organisms) in one sample (GW6-PFC, 72.8 μg/L). 

 PFOS exceeded the adopted HISL (drinking water) in two samples 
(P11, 3.44 μg/L and P6, 4.35 μg/L). 

 PFOA exceeded the adopted HISL (consumption of fish) in two samples 
(P8, 0.01 μg/L and P9, 0.02 μg/L). 

 PFOA exceeded the adopted HISL (consumption of fish) and HISL 
(drinking water) in one sample (GW6-PFC).  

Summary  The findings of this report initiated further groundwater investigations of 
PFAS in this portion of the Airport to address identified data gaps and 
inform the contamination status of groundwater including sampling of 
GWP3_PFC located on the western boundary of the airport and proposed 
NAFP. 

 

GHD Pty Ltd (2016c), Proposed Northern Adelaide Food Park Groundwater Investigation 

Scope of work A groundwater well installation and monitoring round was conducted in 
November 2016 at the Northern Adelaide Food Park to better inform the 
master planning for the Northern Adelaide Food Park and close out data 
gaps from the previous investigation. The scope of works included: 

 Drilling, sampling, conversion and gauging of 10 soil bores into 
groundwater monitoring bores.  

 Gauging and sampling of the new groundwater monitoring wells and the 
nine (9) existing groundwater monitoring wells. 

 Soil samples were collected from each of the soil boreholes to a 
maximum depth of 8.5 m bgl.  

 Groundwater samples were submitted for laboratory analysis of a 
combination of PFOS, PFOA, 6:2 FtS, 8:2 FtS, TDS, major 
anions/cations, metals, TOC, PAH, TRH, BTEX, hexavalent chromium 
and nutrients.  

 Soil samples were submitted for laboratory analysis of a combination of 
PFOS, PFOA, 6:2 FtS, 8:2 FtS, PAH, TRH, BTEX, metals, TOC, TIC, 
major anions/cations and pH. 

Findings  The pH of the soil ranged between 7.3 and 9.1.  

 All metal results in soil were reported below the adopted guideline 
values. 

 All TRH/BTEX results in soil were reported below the adopted guideline 
levels except TRH C10 – C40 in one surface soil sample from location 
P12, which was considered be a localised occurrence.  

 All PAH results in soil were reported below the adopted guideline levels. 

 All PFAS results in soil were reported below the adopted guideline 
levels. 

 The SWL of the groundwater monitoring wells ranged between 0.622 m 
bTOC (P10) to 2.488 m bTOC (BGW3).  

 TDS results of the groundwater samples ranged from 1,104 mg/L to 
25,115 mg/L.  

 Dissolved chromium (III + VI), copper and zinc concentrations exceeded 
the Airports (1997) Fresh Water Guidelines at several locations. 

 Dissolved copper concentrations exceeded the Airports (1997) Fresh 
Water Guidelines at 14 locations (P6, P8-P11, P15, P17-P21, BGW3, 
BGW4 and GWP5_PFC). 

 Dissolved zinc concentrations exceeded the Airports (1997) Fresh 
Water Guidelines at 16 locations (P1, P8-P11, P13-P15, P17-P21, 
BGW3, BGW4 and GWP5_PFC). 

 Dissolved zinc concentrations exceeded the NEPM GIL for Fresh Water 
at nine locations (P8-P11, P13, P15, P20, BGW3 and GWP5_PFC). 

 All TRH/BTEX and PAHs results in groundwater were reported below 
the adopted guideline levels. 
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 PFHxS + PFOS concentrations exceeded the enHealth interim human 
health drinking water guideline at 11 locations (P1, P3, P6, P11 - P16, 
P18 and GWP6_PFC). 

 PFHxS + PFOS concentrations exceeded the enHealth interim human 
health recreational water guideline at nine locations (P1, P6, P11 - P13, 
P15, P16, P18 and GWP6_PFC). 

 PFOA concentrations exceeded the Airservices HISLs consumption of 
fish guideline at three locations (P12, P13 and GWP6_PFC). 

 PFOA concentrations exceeded the Airservices HISLs drinking water 
guideline at three locations (P12, P13 and GWP6_PFC). 

 PFOS concentrations exceeded the Airservices HISLs consumption of 
fish guideline at 15 locations (P1, P3, P6, P8-P16, P18, BGW3 and 
GWP6_PFC). 

 PFOS concentrations exceeded the Airservices HISLs drinking water 
guideline at 11 locations (P1, P3, P6, P11-P13, P14-P16, P18, and 
GWP6_PFC). 
 

Conclusions and 
Recommendation
s  

Based on PFAS contamination identified in soils and groundwater at the 
site, the CSM was developed as follows:  

 There was unlikely to be a human health risk from the identified 
contamination for onsite workers for the proposed land use. 

 There was a potential risk to construction workers during site 
development, however this could be mitigated by planning of excavation 
locations and good hygiene practices. The main risk was considered to 
be through incidental ingestion of water or soils. Dermal exposure has 
not been identified as a dominant exposure pathway for PFAS. 

 Treatment and disposal of PFAS contaminated soils was considered to 
be an option and as soil contamination was limited to the 
soil/groundwater interface in the vicinity of the adjacent historic fire 
training ground, excavated material could be managed to separate 
contaminated/non contaminated material, reducing overall soil 
management or disposal costs. 

 Treatment and disposal of extracted groundwater (most likely for 
dewatering excavations) was considered possible. Any water extracted 
during the construction phase needs to be managed in accordance with 
current best practice to ensure no release to the environment of PFAS 
contaminated groundwater. 

 A soil and dewatering management plan in accordance with the 
construction management plan (CEMP) could be developed for the site 
to mitigate any environmental impacts from the construction site. 

Summary The findings of this investigation initiated a limited sampling round of 
selected monitoring wells to confirm PFAS concentrations at these 
locations 

Golder Associates (2017), Groundwater Sampling Analysis, Parafield Airport 

Objective and 
Scope of work 

The objectives of the investigation conducted in August 2017 was to 
assess the groundwater wells located at the peripherals of the proposed 
NAFP site. 

The scope of investigation included sampling of groundwater from five (5) 
existing groundwater wells (P11, P14, P15, P18 and GWP3_PFC) and 
laboratory analysis of PFAS and heavy metals.  

Findings  No physical evidence of contamination (i.e. hydrocarbon odour, sheen) 
or presence of non-aqueous phase liquid was detected in groundwater.  

 Elevated concentrations of the following dissolved-phase contaminants 
exceeded the adopted screening guidelines in one or more monitoring 
wells: 

 zinc in the five monitoring wells assessed 

 cadmium and lead in one monitoring well (P11) 
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 chromium in one monitoring well (P15) 

 PFOS and PFHxS was reported in four monitoring wells (P11, 
P14, P15 and P18). 

Summary The resampling event showed some temporal fluctuations in PFAS 
concentrations in groundwater at some locations compared with the 
previous monitoring round.  

GHD Pty Ltd (2018), Proposed Northern Adelaide Food Park Well Installation and 
Groundwater Monitoring Report 

Objectives and 
Scope of work 

Groundwater monitoring well installation and sampling event was 
conducted in January 2018 on the southern portion of Parafield Airport in 
order to assess the contamination status of soil and groundwater and 
geotechnical conditions within the proposed Enterprise Precinct, to inform 
the proposed development. The scope included: 

 The drilling and environmental and geotechnical sampling of 11 soil 
bores to depths ranging between 4.5 m and 5.7 m bgl.  

 All soil bores were converted to groundwater monitoring wells (P22 to 
P32).  

 Sampling of 11 new groundwater wells and 13 existing wells. 

 Laboratories analysis of soil samples for a combination of Suite 28 
PFAS, TRH, BTEXN, Metals and PFAS Leachability test.  

 Laboratories analysis of groundwater samples for metals, PFAS, TRH, 
BTEXN, major anions/cations, TDS and TOC.  

Findings  Soils across the site were observed to consist of natural clayey material 
with some limited bands of coarser sandy and gravelly material in 
localised areas.  

 Chemical concentrations in soil were either below the laboratory LOR or 
below the nominated assessment criteria.  

 Leachable concentrations of PFAS in soil were below the laboratory 
LOR. 

 Concentrations of PFAS exceeded the nominated site criteria at 10 of 
the existing wells (GWP6_PFC, P1, P6, P10, P12 to P16 and P18) and 
eight of the newly installed wells (P24 to P26 and P28 to P32) 

 Concentrations of PFAS compounds were reported in groundwater at 
concentrations that may pose an unacceptable risk to sensitive 
receptors onsite and/or offsite.  
 

Conclusions and 
Recommendation
s 

 As the current lateral and vertical extent of PFAS impacts have not 
been delineated down the hydraulic gradient, the risk profile of offsite 
sensitive receptors have not be confirmed at this stage. 

 The PFAS impacted groundwater underlying the site was not 
considered to impact the proposed future development providing: 

 excavation works, undertaken as part of the development, did 
not extend into saturated soils associated with the first 
quaternary aquifer 

 groundwater was not extracted for any beneficial uses as part of 
future site operations.  
 

Summary The elevated PFAS concentrations identified on the southern and western 
boundary of the airport instigated further offsite investigations including an 
assessment of groundwater use. 

Environmental Projects (2018a), Adelaide and Parafield Airports Desktop Review of 
Current Off-airport Groundwater Use 

Scope of work A desktop review of off-site groundwater use was conducted to allow 
evaluation of risk to off-site users from potential groundwater contaminant 
migration. This included: 

 Previous investigations desktop review 



This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, 
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft 
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft 
document. 

 

GHD | Report for Parafield Airport Limited - Parafield Airport, 3319051 | 10 

Item  Content 

 Department of Environment, Water and Natural Resources (DEWNR) 
licensed bore information considering more detailed data such as well 
construction logs and geology where available 

 Historical aerial photographs to establish likely location of wells in the 
current urban landscape 

 Locality inspection to assess likelihood of groundwater extraction and 
use, where warranted 

 Any likely or known managed aquifer recharge (MAR) activities near or 
on airport that might affect hydrogeology 

 Identification of any groundwater extraction activities (such as irrigation 
of the Adelaide Shores golf course) that might affect hydrogeology 

 EPA library search for any reports that may be relevant to the review.  

Findings  Approximately 95 wells were located within a 1 km radius of the airport, 
a subset of which were located within approximately 800m down-
hydraulic gradient of the Parafield Airport (westerly to south west 
direction). 

 Based on the data available and on probability assumptions such as for 
example older wells being no longer operational due to casing failure, 
no wells were found to be likely to be present within 800m of the Airport 
and in a down hydraulic gradient direction, with potential to be impacted 
by airport activities and possibility of being in active use.   

Recommendation
s 

 The review also suggested that there were no wells likely to be present 
within 800m of Parafield Airport in a down hydraulic gradient direction, 
with potential to be impacted by airport activities. 
 

Environmental Projects (2018b), Parafield Airport Monitoring Well Installation and 
Sampling 

Scope of work  The scope undertaken in June 2018 included installation and sampling 
of a single groundwater well near the southern boundary of the site to 
determine the baseline groundwater condition at that location.  

 Samples were submitted for laboratory analysis of PFAS 

Findings A baseline of contamination status has been established based on works 
undertaken, with the laboratory analysis results indicating that the 
groundwater at location P33 had concentrations of: 

 PFOS compounds and combined PFHxS + PFOS concentrations 
exceeding the PFAS NEMP 2018 health-based guideline for drinking 
and recreational waters.  

 Groundwater samples collected at GW3_PFC and P33 reported PFAS 
concentrations that exceeded the adopted criteria PFAS NEMP 2018 
Health Drinking Water.  

 Mercury and zinc concentrations exceeding the AEPR 1997 criteria for 
freshwater. 

Summary The elevated PFAS concentration reported at well P33 initiated further 
offsite investigations including a groundwater bore use survey and offsite 
delineation of PFAS in groundwater. 

 

Environmental Risk Sciences Pty Ltd (2018), Human Health and Ecological Risk 
Assessment for PFAS: Parafield Airport 

Scope of work A human health and ecological risk assessment (HHERA) relating to the 
presence of PFAS at Parafield Airport was conducted. The scope of works 
included: 

 The assessment of risks to human health associated with potential 
direct contact exposures with PFAS compounds in soil, 
groundwater and surface water. This included consideration of 
airport workers who may come into direct contact with PFAS 
impacted soil or water and any airport tenants. 
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 Qualitative assessment of risks to on-site environments (aquatic 
and terrestrial) where relevant. 

 Identification of data gaps to assist in refining the assessment of 
risk or in considering additional risk management measures. 

 Preliminary evaluation of the potential risks to human health and 
the environment in off-site areas including exposure to public users 
of off-site bores and surface water and impacts to the aquatic 
environment from PFAS impacts potentially sourced from the site. 

For the off-site area: identification of exposure pathways and off-site 
receptors of concern, any recommendations for additional assessment, 
and the provision of an updated conceptual site model.   

Findings On-site findings were as follows: 

 Risk to workers who may contact PFAS contaminated media in the 
south-west corner of the site were low and acceptable. 

 With the exception of Vernal Pools Conservation Zone (VPCZ) and 
some remnant indigenous vegetation outside of the conservation zone, 
the site had limited ecological value and lacks sensitive environmental 
receptors.  

Off-site findings were as follows: 

 Concentrations of PFOS + PFHxS and PFOA in groundwater on the 
western and southern boundary of the site, and in downstream surface 
water sampling locations, were below the screening guidelines for 
incidental contact, which was relevant to the use of surface water 
bodies down gradient of the site for secondary contact recreation. 

 With the exception of locations P18 and SWP2 / SW-DS1, 
concentrations of PFOS and PFOA in groundwater or surface water that 
may be discharging off-site were below the Draft ANZECC 80%, 90% 
and 95% levels for the protection of freshwater systems. 

Other issues: 

 The Stormwater Harvesting Facility appeared to have been leased to 
the City of Salisbury for the purpose of collecting and cleansing 
stormwater before injecting it into underground aquifers and then 
reticulating the water for irrigation and use by local businesses, however 
this was outside the scope of the HHERA. 

 
Based on the available information the land use within the NAFP was 
indicated to be commercial / industrial setting, however confirmation was 
required that no more sensitive land uses including agricultural or good 
production land uses were proposed. 

Recommendation
s 

 It was recommended that AAL initiate discussions with SA EPA to 
confirm the relevant protection level for ecosystems within Mawson 
Lakes and Dry Creek. If the 90%, 95% or 99% protection levels 
were determined to be relevant, a higher level (quantitative) 
environmental risk assessment could then be undertaken to further 
assess risks.  

 PFAS risk issues were recommended to be considered during the 
future planning, design, commissioning and/or use of the 
Stormwater Harvesting Facility by AAL and City of Salisbury (as 
appropriate).  

More detailed information was required relating to the proposed land use 
within the NAFP.  

 

Current GHD investigations followed previous environmental investigations which identified 

elevated PFAS levels in groundwater at monitoring wells located airside on the western boundary 

of the airport and landside in the south western extent of the airport, respectively.  

The locality of the assessment areas are presented in Figure 1 at the end of this report.   
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1.3 PFAS Investigations Timeline 2008 – 2019 and development of 

guideline values   

This section provides a summary of the timeline of PFAS Investigations and development of PFAS 

guidelines from 2008 to 2019, as shown in a diagram in Appendix K and summarised below: 

 From 2009 to 2012 Airservices Australia and the Department of Defence encouraged 

regulators to develop a set of Australian guidelines for PFAS.  

 In August 2009 PFOS was added to Annex A of the Stockholm Convention on Persistent 

Organic Pollutants.   

 In August 2010 Airservices advised the SA EPA of the presence of PFAS contamination at 

Adelaide Airport via the national roadshow. 

 In February 2012 PFAS was identified as a first-tier priority contaminant at the Cooperative 

Research Centre for Contamination and Remediation of the Environment (CRC CARE) forum 

of regulators and end users (including Airservices).  

 Between 2013 and 2015 the CRC CARE Policy Advisory Committee (PAC) considered the 

available PFAS data and guidance within Australia and overseas and established a PFAS 

Project Advisory Group (PAG) for existing PFAS guidance and guidance needs. The PAC then 

established a PFAS Technical Working Group to oversee the development of PFAS guidance.  

 In March 2015 a meeting was conducted between CRC CARE PFAS TWG, Airservices and 

AAL representatives, where the Adelaide Airport Preliminary PFAS report was reviewed.  

 In June 2015 Airservices and GHD Managing PFC [PFAS] Contamination at Airports 

developed the Interim Contamination Management Strategy and Decision Framework.  

 Following the emergence of PFAS as a global pollutant of concern, and the development of 

the Decision Framework and the guidelines, in February 2016 AAL engaged Golder to 

undertake a Site History and qualitative risk assessment at Parafield Airport in order to 

develop an understanding of the potential PFAS related risks present on and off of site and to 

guide future site investigations at areas of elevated potential risk. This desktop review 

identified a number of potential onsite and offsite locations of PFAS sources which may pose a 

risk to human health or the environment if released.   

 In May 2016 AAL commissioned Golder Associates to conduct a qualitative assessment of 

potential human health and ecological risk associated with identified PFAS sources at 

Parafield Airport and surrounding properties. A number of on-site properties were identified to 

contain potential PFAS sources, which posed potential risk rating of low to moderate. A 

number of off-site properties were identified to contain potential PFAS sources however were 

not considered to pose significant risk due to location and distance from site.  

 In June 2016 Interim PFAS health based guideline values were released by enHealth (PFOS 

drinking water guideline value 0.5 ug/L).  

 In August 2016 AAL provided a briefing to SA EPA on the findings of the Golder (2016) 

desktop Qualitative Risk Assessment for the Adelaide Airport, which identified several medium 

and high risk potential PFAS source areas which have the potential to pose a risk to human 

health or the environment if released.  These included current and historical fire training areas 

and former onsite landfill.   

 In June 2016 GHD was commissioned by AAL to undertake an investigation for the proposed 

Parafield Airport Cross Keys Precinct, Northern Adelaide Food Park (NAFP) located in the 

southern portion of the Parafield Airport Precinct, to inform the master planning phase of the 

precinct and to provide a baseline investigation for future developments. The desktop study 
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indicated that the site had been in use as an airport since 1927, and was agricultural land prior 

to this. The soil and groundwater investigations showed some minor statistically insignificant 

exceedances for metal contamination in the soil.  Groundwater results showed exceedances 

for some metals, PFOS and PFHxS, concluding that PFAS may require further investigation if 

construction was likely to impact groundwater. The findings of this report initiated further 

groundwater investigations of PFAS in this portion of the Airport.  

 In August 2016 further groundwater investigations were undertaken by GHD to assess the 

extent of PFAS groundwater contamination identified at the site, and any associated impact to 

the proposed NAFP plan.  While the soil investigation reported PFAS levels below the adopted 

guidelines, the GME of a total of 9 wells (7 newly installed wells and 2 existing) showed 

exceedances of PFOS and PFOA above the adopted drinking water guidelines.  

 In November 2016 GHD conducted an additional groundwater well installation and GME to 

further assess the extent of PFAS impacts in the groundwater beneath the proposed NAFP, in 

particular, relating to the former fire training areas. PFAS contamination was again identified in 

soils and groundwater at the site. It was concluded that there was unlikely to be a human 

health risk from the identified contamination for onsite workers for the proposed land use, 

however there was a potential risk to construction workers during site development, which 

could be mitigated through planning of excavation locations and good hygiene practices. 

Similarly, correct management of the treatment and disposal of extracted contaminated soils 

and groundwater was recommended.  

 Between January and April 2017 AAL engaged enRisks to use all Airservices and AAL data to 

undertake a Human Health and Ecological Risks Assessment, following which additional 

assessment was undertaken at both airports. 

 In August 2017 Golder conducted a GME for groundwater wells located at the peripherals of 

the proposed NAFP site. Contamination levels above adopted guidelines were observed for 

some metals, PFOS and PFHxS.  

 In January 2018 GHD conducted additional well installation and GME on wells located on the 

proposed NAFP site, to assess the status of soil and groundwater and geotechnical conditions 

to further inform the proposed development. Soil still consistently reported contamination 

levels below adopted criteria. PFAS concentrations in groundwater were found at 

concentrations which may pose an unacceptable risk to sensitive receptors both onsite and 

offsite. Notably, the groundwater PFAS impacts had not yet been delineated down the 

hydraulic gradient, resulting in an inability to confirm the risk to offsite sensitive receptors.  

 In order to further assess groundwater use offsite, and identify the risk from potential 

groundwater contaminant migration to these potential offsite receptors, Environmental Projects 

was commissioned by AAL to conduct a desktop study. This study identified 95 wells present 

within a 1 km radius of Parafield airport, a subset of which were located 800 m down hydraulic 

gradient (west to south westerly direction). It was concluded that none of these wells were 

found to be likely to be present within 800 m from Parafield Airport in a down hydraulic 

gradient direction, with potential to be impacted by airport activities.  

 In June 2018 AAL commissioned Environmental Projects to conduct an installation and GME 

of a single groundwater well near the southern boundary of the site to determine the baseline 

groundwater condition at that location. The results of the investigation indicated PFAS 

contamination above adopted PFAS NEMP 2018 Health Drinking Water guidelines.   

 In August 2018 AAL commissioned Environmental Risk Sciences Pty Ltd to conduct a human 

health and ecological risk assessment relating to the presence of PFAS at Parafield Airport. 

The results indicated that risk to human health and ecological receptors were generally low, 

with some recommendations and need for further consideration.  
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 In October 2018 Airservices, AAL, DoIRDC and the SA EPA reviewed the results of on-airport 

investigations and determined the requirement for off-airport water surveys at Adelaide and 

Parafield Airports. A PFAS project control group (PCG) was established on the 30 October 

2018 including GHD, SA Water, Salisbury Council, SA EPA, DoIRD, Airservices, SA Health 

and AAL.  

 In November 2018 following the meeting with AAL, local councils and elected state / federal 

MPs regarding elevated PFAS results at the Adelaide and Parafield airports, AAL 

commissioned the Phase 1 groundwater use survey and off-airport investigations in the two 

areas down-hydraulic gradient at the properties adjacent to the southern boundary (Mawson 

Lakes) and the western boundary (Parafield Gardens) of Parafield Airport.   

 The results were presented by GHD to the PCG in December 2018 and indicated PFAS 

impact in off-site wells located down-hydraulic gradient (south-west) of the airport.  

 In January 2019, based on the results of the Phase 1 PFAS investigations, a Phase 2 

groundwater survey and off-airport investigation was undertaken in the area located to the 

west of the airport at Parafield Gardens.  The Phase 2 results were received and presented to 

PACC, PFAS PCG and AACC in February 2019.  The results indicated PFAS impact in off-site 

wells extended further down-hydraulic gradient (south-west) of the airport.  

 In March 2019 the PFAS NEMP 2.0 was released for consultation and the PFAS PCG meeting 

was conducted.  

 Given the variability of the Phase 2 PFAS results groundwater resampling investigations were 

conducted by GHD in March 2019 and in May 2019 for the 12 on-site and off-site wells.  

 

1.4 Project objective  

The objective of the two phases of the environmental investigations was to further assess the 

extent of PFAS impacted groundwater off airport and down hydraulic gradient of existing monitoring 

wells GWP3-PFC located on the western boundary and well P33 located on the southern 

boundary. The study also examined water use at properties within the investigation areas.   

1.5 Scope of works  

The environmental investigation presented in this report consisted of two (2) phases.  

Phase 1 investigation  

 Installation of two on site monitoring wells (P34 and P35) and four off airport groundwater 

monitoring wells (P36 to P39). 

 A groundwater monitoring event (GME) including gauging and sampling of one existing 

monitoring wells (P9) and six newly installed monitoring wells (P34 to P39).      

 A groundwater use survey in water survey to the south (Area 1) and west (Area 2) of the 

airport. Area 1 includes properties to the north of Elder Smith Road and Mawson Lakes that 

border the south western boundary of the Airport.  Area 2 includes properties along the 

Bardsley Avenue boundary to determine if any users of groundwater from unregistered well 

existed in these two areas. . 

Based on PFAS concentrations above the groundwater acceptance criteria (defined in Section 3.1) 

within the Parafield Gardens investigation area, the groundwater use survey and groundwater 

investigation were extended. Conversely, PFAS concentrations within the Bridges Estate (Mawson 
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Lakes) survey area were below the GAC (defined in Section 3.1) and other than on-going 

monitoring, no further investigations were deemed necessary.   

Phase 2 investigation 

 Installation of one on-site monitoring well (P44) and four off airport groundwater monitoring 

wells (P40 to P43), to improve understanding of potential off-airport risks associated with the 

former waste oil sump on the airport (refer to Golder (2016) Figure 2 Site Layout & Features of 

Interest appended to this report). 

 A GME including gauging and sampling of off-site monitoring wells P40 to P43 and on site 

monitoring well P44.   

 Drilling and sampling of one (1) soil borehole using a hand auger (HA) located on site adjacent 

to P44 to determine if a localised PFAS source was responsible for the PFAS concentrations 

observed in monitoring well P44.      

 A groundwater use survey of additional properties to the west of the airport boundary (Area 3) 

which include the Parafield Gardens Soccer and Sports Club, to Kellaway, Mailey and 

Woodfull and Bradman Streets to Hilditch Drive. 

 A resampling GME was undertaken in March 2019, however due to some discrepancies in the 

laboratory data a subsequent resampling event was undertaken in May 2019. A limited 

sampling round on three selected wells was also undertaken by Environmental Projects in 

April 2019. 

The monitoring well locations are presented in Figure 2. The survey areas are presented in Figure 

3 at the end of this report. 

The fieldwork program completed by GHD as part of this environmental investigation is 

summarised in Table 1-2.  

Table 1-2 Summary of fieldwork program  

Project 
Phase  

Date Activity 

 

1 

15 November 2018 Gauging and sampling of existing groundwater monitoring well, 
P9.  

16-21 November 
2018 

Door knock of 374 properties in water survey areas 1 (Mawson 
Lakes) and 2 (Parafield Gardens)  

28 – 29 November 
2018 

 

An underground service survey was undertaken by a 
professional service clearance contractor (Pipeline Technology 
Services) to establish the location(s) of underground services 
using DBYD (Dial-Before-You-Dig) plans.  

Six (6) groundwater monitoring wells (P34 to P39) were installed 
by Geochem Technologies Pty Ltd.  

6 December 2018 Gauging and sampling of the six (6) groundwater monitoring 
wells (P34–P39). Installed on the 28 and 29 November 2018.  

A survey of all newly installed wells to Australian Height Datum 
(AHDm) and Map Grid Australia (MGA) zone 54 in Geocentric 
Datum of Australia (GDA 94) was undertaken by SKS Surveys to 
enable the update of groundwater flow directions. Groundwater 
Survey Data is presented in Appendix A. 

 

2 

 

29 – 30 January 
2019 

An underground service survey was undertaken by a 
professional service clearance contractor (Pipeline Technology 
Services) to establish the location(s) of underground services 
using DBYD (Dial-Before-You-Dig) plans. 

Five (5) groundwater monitoring wells (P40 to P44) were 
installed by WB Drilling Pty Ltd.  
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Project 
Phase  

Date Activity 

Door knock of 206 property occupants in survey area 3 

07 February 2019 Gauging and sampling of the five (5) groundwater monitoring 
wells (P40 to P44.  

Gauging of existing groundwater monitoring wells GWP3_PFC, 
P9, P17, P18 and P33 to P39.      

A survey of all newly installed wells to AHDm and Map Grid 
Australia (MGA) zone 54 in Geocentric Datum of Australia (GDA 
94) was undertaken by SKS Surveys to enable the update of 
groundwater flow directions. Groundwater Survey Data is 
presented in Appendix A. 

14 March 2019 Gauging and sampling of twelve (12) groundwater monitoring 
wells (GWP1-PFC, GWP2-PFC, GWP3-PFC, P9, P34, P35, 
P36, P40, P41, P42, P43 and P44). 

Drilling and sampling of one (1) soil borehole (HA).    

13 May 2019 Gauging and sampling of twelve (12) groundwater monitoring 
wells (GWP1-PFC, GWP2-PFC, GWP3-PFC, P34, P35, P36, 
P37, P40, P41, P42, P43 and P44). 

1.6 Limitations  

This report: has been prepared by GHD for Parafield Airport Limited and may only be used and 

relied on by Parafield Airport Limited for the purpose agreed between GHD and the Parafield 

Airport Limited as set out in Section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Parafield Airport Limited arising in 

connection with this report. GHD also excludes implied warranties and conditions, to the extent 

legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report.  GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 

made by GHD described in this report. GHD disclaims liability arising from any of the assumptions 

being incorrect. 

The opinions, conclusions and any recommendations in this report are based on information 

obtained from, and testing undertaken at or in connection with, specific sample points. Site 

conditions at other parts of the site may be different from the site conditions found at the specific 

sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions, 

such as the location of buildings, services and vegetation. As a result, not all relevant site features 

and conditions may have been identified in this report. 

Site conditions (including the presence of hazardous substances and/or site contamination) may 

change after the date of this report. GHD does not accept responsibility arising from, or in 

connection with, any change to the site conditions. GHD is also not responsible for updating this 

report if the site conditions change. 
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2. Assessment area details 

2.1 Description of assessment area 

The off airport investigation area targeted Parafield Gardens situated to the west of the airport 

boundary and The Bridges in Mawson Lakes situated to the south west of the airport boundary.    

Phase 1 of the investigation targeted:  

 Parafield Gardens; the assessment area extended to a distance of approximately 150 m 

from the western boundary of the airport and targeted the residential area bound by 

Bradman Road.   

 Mawson Lakes; the assessment area extended to a distance of approximately 450 m from 

the south western boundary of the airport and targeted the residential area entitled The 

Bridges which is bound by Elder Smith Road.  

Phase 2 of the investigation targeted:  

 Parafield Gardens; the assessment area was extended to a distance of approximately 500 

m from the western airport boundary and targeted the residential area west of Bradman 

Road. 

The locality of the assessment areas are presented in Figure 1 attached to this report.   

2.2 Geology and hydrogeology 

2.2.1 Regional geology 

The Adelaide 1:100,000 geological map sheet (South Australian Department for Mining and 

Energy, 2013) indicates that the investigation area is underlain by the Pooraka Formation. This 

is described as clay, sand and carbonate earth, silty sediments with gravel lenses.  

2.2.2 Local geology 

Based on observations made through this investigation, the site geology was found to contain 

varying combinations of clayey sand and fine - grain silty clay, often containing trace gravel and 

organic materials, from the surface to a depth of approximately 0.2 – 0.5 m. This was generally 

underlain with pale brown to red brown medium to high plasticity clay of –medium to high 

plasticity.  The local geology was considered to be consistent with the regional geology.  

The soil field observations are presented in the borehole logs contained in Appendix B. 

2.2.3 Regional hydrogeology 

The Parafield Airport and surrounding suburbs are classified under Zone 3 by the DWLBC 

Report (Gerges, 2006). 

This zone contains 5 to 6 Quaternary aquifers and 3 to 4 Tertiary aquifers. The first and second 

Tertiary aquifers are the most productive and contain relatively low salinity levels. As such, the 

first Tertiary aquifer is the principal source of groundwater abstraction for industrial and 

recreational use in the area.  

The regional groundwater flow direction is towards the south west (Gulf St Vincent).   

A search of registered groundwater bores within a 2 km radius of the airport indicated the 

following: 

 A total of 173 registered bores were present within the 2km zone.  
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 The status of the registered bores were:  

– 23 wells were listed as either not in use, backfilled, abandoned or dry.  

– 134 wells were listed as unknown or blank  

– 16 wells were listed as operational 

 The purposes of the registered bores were: 

– 73 were identified as investigation bores 

– 11 were identified as observation bores 

– 10 were identified as irrigation bores 

– 9 were identified as managed aquifer recharge 

– 6 were identified as environmental bores 

– 5 were identified as irrigation/stock watering 

– 5 were identified as monitoring bores 

– 3 were identified as managed aquifer recharge/monitoring bores 

– 2 were identified as investigation/managed aquifer recharge 

– 2 were identified as drainage bores 

– 2 were identified as domestic bores 

– 2 were identified as domestic/irrigation/stock watering 

– 2 were identified as investigation/observation bores 

– 1 was identified for irrigation/observation 

– 1 was identified for domestic/irrigation 

– 1 was identified for exploration/investigation 

– 1 was identified for investigation/observation/managed aquifer recharge 

– 1 was identified for managed aquifer recharge/observation  

– 1 was identified for observation/stock watering 

– 1 was identified for stock watering 

– No purpose information was available for 34 registered bores. 

A WaterConnect search summary and plan showing the registered bores within a 2 km radius is 

presented in Appendix C.  

Total dissolved solids (TDS) recorded for 62 bores within 2 km radius indicated TDS values 

below 1,200 mg/L for 16 operational bores, however, these bores were either constructed 

before 1985, or drilled to >120 m depth to tertiary aquifer associated with the Managed Aquifer 

Recharge (MAR) scheme.  

Information obtained from the EP Report (2018a) Desktop Review of Current Off-airport 

Groundwater Use, approximately 95 wells were located within a 1 km radius of the airport, but 

greater than 800 m of the airport.  Review of the status and the locations of the bores indicated 

that the bores with potential domestic / irrigation uses recorded high salinity (>2,500 uS/cm EC, 

(human groundwater use unlikely) and were construction before 1985, i.e. unlikely to be 

functional.  

Based on the WaterConnect data review, and assuming that older wells were no longer 

operational due to casing failure, no wells were considered to be present within 800 m of the 

Parafield airport and in a down hydraulic gradient direction, with potential to be impacted by 

airport activities and possibility of being in active use.   

Information obtained from the EP Report (2018a) is summarised in Table 2-1 below.  
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Table 2-1 Summary of Wells Reviewed – Off-site Parafield Airport (EP 2018a) 

Well use Well status / 

purpose 

Aquifer 

targeted 

Approx. 

no. of 

wells 

No. wells 

not 

considered 

No. wells 

with potential 

for PFAS in 

groundwater 

No. wells 

within 

800m down 

hydraulic 

gradient of 

site 

No. wells within 

800m of site – 

with potential for 

PFAS in 

groundwater 

Comment/reason for not considering further (change in status) 

Wells considered to 

be on-site 

NA Q 16 16 NA 90 NA Not included in review. One well not down hydraulic gradient, remainder are considered as on-site 

Backfilled BKF / INV or 

not indicated 

Q 2 2 0 0 No longer in use.  

Abandoned ABD / INV   2 2 0 0 Review of historical aerial photographs suggest the location of wells has been built on.  

Tertiary Aquifer OPR, OPQ, 

NIU, 

unknown 

T 26 26 0 0 Tertiary aquifer is too deep to be at risk from shallow aquifer contaminants (DNAPL excepted). Wells 

are expected to be cased through the Quaternary aquifer(s). 

Service Station 

related 

INV Q 21 21 0 0 Coles Express Parafield Gardens, BP Investigation wells on a service station site, exposure of general 

population to groundwater unlikely. 

Golf Course & Uni 

SA 

ENG, UNK Q 16 16 0 0 Purpose not stated but assumed in part for irrigation, exposure of general population to groundwater 

unlikely, though players could be exposed to irrigation water. 

Wetland and Rail 

Corridor – Mawson 

Lakes 

INV Q 3 3 0 0 Located along the wetland rail corridor of Mawson Lakes development and in areas of parkland, 

assume for irrigation in part or monitoring of surface water influence on groundwater. 

Exposure of general population to groundwater unlikely. 

Domestic OPR, not 

indicated 

Q 2 2 0 0 High salinity (>2,500uS/cm EC) – human groundwater use unlikely. 

Age of well construction (older than 1985) – unlikely to be functional. 

Unknown UNK or not 

indicated 

INV, MON, 

TWS, not 

indicated 

Q 4 4 0 0 High salinity (>2,500uS/cm EC) – human groundwater use unlikely.  

Age of well construction (older than 1985) – unlikely to be functional. 

TDS, SWL and yield not recorded suggesting purpose other than water supply (where TDS and yield 

are usually measured). 

Low yield (<0.2 L/s) bores in Hindmarsh Clay are unlikely to have been drilled for water supply. 
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2.2.4 Local hydrogeology 

Using gauging data collected as part the groundwater investigations undertaken between 

November 2018 and May 2019, Table 2-2 provides a summary of the local hydrogeology. The 

results are relatively consistent between the sampling rounds.  

Table 2-2  Summary of local hydrogeology 

Feature  Details 

Groundwater 
Occurrence and 
Depth to 
Groundwater 

The first regional aquifer is located at depths ranging between 2.56 
mBGL (P9) and 6.046 mBGL (GWP1-PFC). Groundwater elevations 
across the site range between 2.622 mAHD (P40) and 8.718 mAHD 
(P44). 

 

Groundwater Flow 
Direction 

Groundwater flow direction was inferred to flow towards the south-west 
(Gulf St Vincent).  

 

Groundwater 
Gradient 

The groundwater gradient was calculated between P34 (4.457 mAHD) 
and P40 (2.768 mAHD) to be 0.003 m/m.  

 

Effective Porosity The effective porosity of the clay lithology was assumed to be 0.06.  

 

Seepage Velocity The seepage velocity of groundwater beneath the site was calculated 
to range between 1.7 X 10-5 m/year and 8.2 X 10-3 m/year, with a 
median / likely of 1.6 X 10-3 m/year.   

 

Groundwater 
Salinity  

Total dissolved solids (TDS) in groundwater within a 2 km radius of the 
Parafield airport site has been reported at concentrations below 1,200 
mg/L for 16 operational bores, however, these bores were either 
constructed before 1985, or drilled to >120 m depth, i.e. to tertiary 
aquifer associated with the Managed Aquifer Recharge (MAR) 
scheme. 

Within the on-airport and off-airport investigation area TDS values 
(recorded between November 2018 and May 2019) ranged between 
997 mg/L (in on-site well P33 located on southern boundary, Feb 2019) 
and 13,052 mg/L (in off-site well P39, located within Mawson Lakes 
survey area, Dec 2018).  

 

 

The groundwater occurrence levels and TDS values in March and May were generally lower 

than in December, January and February. It should be noted that different combinations of wells 

were sampled in each round, and a record of the sampling history can be seen in the Analytical 

Results Summary Tables at the end of this report. 
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3. Assessment criteria  

PFAS was the key contaminant of enquiry as part of this environmental investigation. As such, 

the assessment criteria adopted for this investigation have been derived from the following 

guideline document:   

 HEPA, 2018. PFAS National Environmental Management Plan, January 2018.   

The values for the adopted screening/investigation levels from this contaminant of concern, 

which are considered to protect identified environmental values, are summarised in Table 3.1 

(Groundwater) and Table 3.2 (Soil).  

3.1 Groundwater  

To assess the contamination status of groundwater at a site, the SA EPA provides a four step 

process to determine the environmental values of groundwater and to determine if actual or 

potential harm to groundwater that is not trivial has occurred. The four step process described in 

the Guideline on the assessment and remediation of site contamination (SA EPA, 2018) is 

described in Table 3-1. 

Table 3-1 Four step process for determining harm to groundwater 

Process Assessment 

Step 1: Apply Table 3 of 
Schedule 1 of the 2015 Water 
Quality Environment Protection 
Policy (WQEPP) based on total 
dissolved solids (TDS) ranges 

TDS within the investigation area (recorded between 
November 2018 and May 2019) ranged between 997 
mg/L (in on-site well P33 located on southern boundary, 
Feb 2019) and 13,052 mg/L (in off-site well P39, located 
within Mawson Lakes survey area, Dec 2018). 

 

The groundwater data in the WaterConnect data base 
(Step 3) indicated that lower pockets of salinity below 
1,200 mg/L are present adjacent to the airport.  

Step 2: Assess and identify 
surface water bodies within a 2 
km buffer of the site 

Dry Creek is located approximately 740 m to the south 
east of the airport, which drains into Greenfield Wetlands 
which are located approximately 1.6 km to the south west 
of the Site. Dry Creek is considered to represent a 
freshwater ecosystem and Greenfield Wetland is 
considered to represent a marine ecosystem. 

Step 3: Review registered 
groundwater users in the 
WaterConnect database 

The registered bore search identified 16 operational bores 
and 134 bores with unknown status. Registered bores had 
a variety of purposes and these are listed in Section 2.2.3 
above. Remaining bores were either abandoned, not in 
use, backfilled or dry.   

Step 4: Application of the EPA 
recognised criteria for the most 
sensitive environmental value 

The most sensitive environmental value to be applied to 
the site is aquatic ecosystem (freshwater).  

Based on the above assessment of environmental values for the site, the Australian and New 

Zealand Guidelines for Fresh and Marine Water Quality Volume 2 and Volume 3 (ANZECC, 

2018) will be applied.  

For the purpose of this assessment, criteria has been included to:  

 Protect users of groundwater for human consumption (where salinity is sufficiently low) 

 Protect users, should groundwater be extracted to irrigate vegetable gardens and / or fruit 

trees with which they grow produce for consumption.      
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 Protect recreational users, should groundwater be extracted to fill swimming pools within 

the residential area adjacent and west of the Airport and/or users of nearby surface water 

bodies.  

 Protect freshwater and marine ecosystems.  

o The Dry Creek drainage on the plains from Mawson Lakes into Barker Inlet has been 

channelised throughout and receives various inputs from stormwater, therefore it is 

considered to be a moderately to highly modified environment for the purposes of this 

assessment.  Similarly, the northern drainage into the Little Para catchment comprises 

channelized segments and receives numerous stormwater inflows, therefore it is also 

considered to be highly modified ecosystem.  

o The Dry Creek and Greenfield Wetland are considered to represent moderately to 

highly modified environment ecosystems, however, the ANZECC Guidelines (2000) 

recommend applying for the highly modified environment ecosystems the same 

guideline as for slightly-moderately disturbed system, therefore, the 95% Species 

Protection value has been selected to assess the effects of PFAS chemicals on 

aquatic organisms. 

Table 3-2 Adopted PFAS interim screening criteria (Groundwater) 

 

3.2 Soil  

Limited soil samples collected on the airport have been compared to the following assessment 

criteria based on land use. Soil leachate results have been compared to drinking water criteria 

as this is the most sensitive use of groundwater adjacent to where the soil samples were 

collected. The soil criteria are summarised in Table 3-3.   

Table 3-3 Adopted PFAS screening criteria (Soil)  

Exposure Scenario PFOS / PFHxS PFOA  Source  

PFAS NEMP 2018 

 

Human Health Screening Values 
Industrial / Commercial  

20 mg/kg 50 mg/kg HEPA, 2018  

PFAS NEMP 2018  

 

Drinking Water  

0.7 µg/L  0.56 µg/L  HEPA, 2018 

 

Exposure Scenario PFOS/PFHxS PFOA  Source 

PFAS NEMP 2018  

 

Freshwater and interim Marine 

95% Species Protection – Slightly to 
Moderately modified ecosystems 

0.13 µg/L 

(PFOS) 

220 µg/L  HEPA, 2018 

PFAS NEMP 2018  

 

Drinking Water  

0.07 µg/L 0.56 µg/L 

 

HEPA, 2018 

 

PFAS NEMP 2018  

 

Health Recreational Water  

0.7 µg/L 5.6 µg/L 

 

HEPA, 2018  
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4. Methodology  

4.1 Groundwater well installation methodology   

Eleven (11) groundwater monitoring wells were installed as part of this environmental 

investigation. Well installation details are provided in Table 4-1.  

Table 4-1  Groundwater well installation methodology 

Activity Details 

Underground 
services locating 

Pipeline Technology Services cleared underground services using 
radio-detection and ground penetrating radar with reference to utility 
plans provided by Dial Before You Dig (DBYD) prior to any sub-
surface works being undertaken. 

Well construction Groundwater Well Permits were obtained from the Department of 
Environment, Water and Natural Resources (DEWNR). These are 
contained in Appendix D. 

The monitoring wells were installed in accordance with the Minimum 
Construction Requirements for Water Bores in Australia, Edition 3 
(2012) and were constructed using 50 mm ID uPVC, Class 18, acid 
washed threaded standpipe with machine slotted (0.4 mm) screened 
section.  

Groundwater monitoring wells, P34 and P36 to P44, were drilled to a 
depth of 6.0 metres below ground level (mBGL) in order to target the 
first quaternary aquifer (Q1). 

Groundwater monitoring well, P35, was drilled to a depth of 7.0 
mBGL to ensure sufficient penetration into the Q1 aquifer.     

The wells were drilled using solid augers. Clean augers were used to 
drill each well. Wells P34 and P36 to P44 were installed with a 4 m 
screen from 2.0 to 6.0 mBGL, while P35 was installed with a 4 m 
screen from 3.0 to 7.0 mBGL.  

Graded and washed filter sand was installed around and slightly 
above (0.3 m) the screened interval. Monitoring wells were 
completed to surface with bentonite and grout. Wells were completed 
at the surface with either flush mounted gatic covers or standpipes 
(P34). Details of the monitoring wells construction are provided in the 
borehole logs in Appendix E. 

Well survey The top of each well casing was surveyed to Australian Height 
Datum (AHD) Map Grid Australia (MGA) zone 54 in Geocentric 
Datum of Australia (GDA 94).  In the instance where the top of 
casing was not evenly cut, the highest point of the top of casing was 
surveyed. The survey data (with reference level at top of casing) is 
presented in Appendix A.  

Well development The wells were developed following construction by disposable bailer 
method using a dedicated bailer for each well. 

GHD considers the development procedure undertaken adequate to 
prepare the wells for collection of representative groundwater 
samples. 

Purge water disposal Purged water from the well development was disposed of in a sealed 
Cleanaway drum and placed in a secure area for disposal off site to 
a licensed facility.  

Soil cuttings NDD waste and soil cuttings from drilling activities were disposed of 
in a sealed drum and placed at the Parafield Airport for disposal off 
site to a licensed facility by Cleanaway. 
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4.2 Groundwater monitoring and sampling methodology 

Details of groundwater monitoring and sampling methodologies are summarised in Table 4-2. 

Table 4-2 Groundwater monitoring and sampling methodology 

Activity Details 

Well gauging The standing water level (SWL) and bore depth were gauged and 
recorded using an Oil / Water Interface Probe. The measurement was 
taken from the top of the bore casing (TOC).   

Groundwater parameters (pH, temperature, dissolved oxygen (DO), 
oxidation-reduction potential (ORP) and electrical conductivity (EC)) 
were monitored and recorded using a Multi Parameter Water Meter. 

Well gauging data, as well as, groundwater parameters were recorded 
on a Groundwater Gauging Sheet and Purging and Sampling Records. 
The Groundwater Gauging Sheet and Purging and Sampling Records 
are presented in Appendix B.  

Equipment Calibration Certificates are contained in Appendix F.  

Groundwater 
sampling 

All monitoring wells were sampled using high density Hydrasleeves™ 
(suitable for PFAS sampling).     

Groundwater samples were collected directly from the Hydrasleeve™ in   
laboratory supplied containers (pre-preserved where appropriate) and 
filled up to minimise headspace.   

Sample 
preservation and 
transport 

Post collection, samples were immediately stored on ice in an insulated 
cooler.   

Samples were delivered to the laboratory by GHD Field Staff under 
Chain of Custody (COC) documentation. COC documentation is 
presented in Appendix G.  

Decontamination Decontamination of the Oil / Water Interface Meter and sampling 
equipment was undertaken through a three stage approach. The first 
stage involved cleaning the equipment using a mixture of pH neutral 
phosphate free detergent (Decon® Neutracon) in water, followed by a 
deionised water wash and a final rinse stage. 

Hydrasleeves™ were disposed of after each use.  

QA/QC Quality control samples were collected at a minimum rate of one 
replicate pair per 20 primary samples. The replicate pair included one 
intra-laboratory sample and one inter-laboratory sample. 

Rinsate samples were collected once per sampling day to assess the 
potential for cross contamination on reusable sampling equipment.  

Purge water 
disposal 

Excess water was disposed of in a sealed drum and placed in a secure 
area for disposal off site to a licensed facility by Cleanaway.  

4.1 Soil sampling methodology 

The soil sampling methodology is summarised in Table 4-3.    

Table 4-3 Soil sampling methodology   

Activity  Details  

Sampling  The soil bore was drilled using a hand auger to a maximum depth of 0.2 
mBGL.     

Soil samples were collected directly into a laboratory supplied jars using 
jar to grab the sample directly from the soil bore and / or hand auger. 

Soil samples were collected at depths of 0 mBGL to 0.1 mBGL and 0.1 
mBGL to 0.2 mBGL. 

Sampling depths and collection were adjusted for changes in lithology, 
and visual and olfactory evidence of contamination (where present).  

Soil logging  Soils encountered at each sample location were described and recorded 
on Borehole Logs. Borehole Logs are presented in Appendix E. 
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Activity  Details  

Sample 
preservation and 
transport 

Post collection, samples were immediately stored on ice in an insulated 
cooler.  

Samples were delivered to the laboratory (MGT Eurofins) by GHD Field 
Staff under Chain of Custody (COC) documentation. COC 
documentation is presented in Appendix G.   

Decontamination  Decontamination of the hand auger used to collect samples was 
undertaken through a three stage approach. The first stage involved 
cleaning the equipment using a mixture of pH neutral phosphate free 
detergent (Decon® Neutracon) in water, followed by a deionised water 
wash and a final rinse stage. 

4.2 Departures from the SAQP 

There were no departures from the SAQP (Sampling and Analysis Quality Plan).  

4.3 Work health and safety 

GHD prepared a project-specific Job Safety and Environmental Analysis (JSEA) for the site 

works in accordance with Work Health and Safety (WHS) legislation and associated Codes of 

Practice. The JSEA consisted of a summary of relevant site activities and specific job-related 

tasks; a hazard register that identifies all foreseeable hazards; risk ranking and risk 

management measures for each identified hazard; and procedures for monitoring and/or 

implementing remedial actions to manage all project-based risks. Prior to undertaking the 

fieldworks, the GHD field representatives and all subcontractors held a pre-start meeting on site. 

Daily GHD forms were completed before commencement of work each day.  

4.4 Laboratory analysis program 

4.4.1 Analytical laboratories 

GHD consigned all primary groundwater, soil, rinsate and associated intra-laboratory field 

duplicate (blind) and inter-laboratory duplicate (split) samples to National Measurement Institute 

(NMI) and ALS Group for analysis.  

Certified laboratory documentation including chain of custody records, sample receipt 

notifications, certificates of analysis and laboratory QA / QC reports are provided in Appendix G. 

4.4.2 Sample analysis 

Groundwater samples were analysed for PFAS (Full Suite), whereas soil samples were 

analysed for PFAS (Dry Weight and Leachate).    

Table 4.4 summarises the sampling and analysis undertaken for groundwater and soil.   

Table 4-4 Laboratory analytical schedule 

Sample type No. primary samples No. QA samples Analytical suite 

Collected Analysed Collected Analysed 

Water 

Groundwater 24 24 7 7 PFAS (Full Suite)  

Groundwater 12 12 3 3 PFAS (Short Suite) 

Soil  
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Sample type No. primary samples No. QA samples Analytical suite 

Collected Analysed Collected Analysed 

Soil  2 2 0 0 PFAS (Dry Weight and 
Leachate)  

4.5 Water use survey 

The investigation area for the water use survey covers segments of Parafield Gardens and 

Mawson Lakes in the City of Salisbury that adjoin the airport. Key profile characteristics of these 

suburbs are presented in Table 4-5. 

Table 4-5 Profile of key characteristics of Mawson Lakes and Parafield 

Gardens  

Characteristic Mawson Lakes Parafield Gardens 

Population  13,297 16,945 

Median weekly household income $1,666 $1,140 

Dwelling type 

-separate house 2,771 (59.0%) 5,128 (89.1%) 

Semi-detached, row or terrace house, 
townhouse etc 

1,212 (25.8%) 481 (8.4%) 

Flat or apartment 703 (15.0%) 141 (2.4%) 

Other dwelling 3 (0.1%) - - 

Rented dwelling 1,922 (41.0%) 1,584 (27.5%) 

Internet connection from dwelling 4,351 (92.7%) 4,625 (80.4%) 

Source: Australian Bureau of Statistics 2016, Census of Population and Housing 

While no registered groundwater bores were located within the investigation area, through an 

abundance of caution and due to the characteristics of the investigation area, a groundwater 

use survey was undertaken to determine if there were any users of groundwater from 

unregistered wells.  The survey was designed to capture off-site water use (groundwater, 

rainwater and mains) of occupants of residential, commercial and recreational properties. 

Information collected from the survey was used to determine the extent of bore use in the area, 

how bores are being used and whether additional sampling needs to be conducted to better 

understand the hydrogeological characteristics of the investigation area adjacent to the south-

western boundary of Parafield Airport. 

The survey was structured in 3 sections: 

1. Demographic- collection of property type and respondent details with the option to provide 

email or phone details 

2. Property water supply source- data on the source of water to the main dwelling/ building 

and source of water for outdoor/ non-household use 

3. Bore water use- data on any groundwater bore, its condition, storage, distribution and use. 

A copy of the water use survey is attached in Appendix I. 

A survey team door knocked properties in the investigation area to inform occupants of the 

groundwater investigations and provide the opportunity to participate in the water use survey. 

Participation in the survey was voluntary. People were also informed that their responses would 

be private and that information may be shared with Parafield Airport Limited’s technical 

advisors, the Commonwealth Government, and relevant SA government agencies, 

organisations, and entities responsible for groundwater regulation. 
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For people who were present at the time of the doorknock, and willing to participate, survey 

responses were recorded by the survey team using mobile phones or tablets. In cases where 

occupants chose not to participate in the survey at the time of the doorknock, a letter and 

frequently asked questions (FAQ) sheet were provided. Similarly, the letter to residents and 

FAQ sheet were dropped in letterboxes at properties where no one was home. The letter to 

residents provided details of the survey providing the opportunity for people to complete it 

online. The first phase of the online survey was open from 16 November to 21 December 2018 

and the second phase from 29 January- 28 February 2019. Residents were also provided the 

option to call the 1800 hotline for help with the online survey or to ask questions. 
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5. Results 

The following sections summarise the field observations and analytical results of the Preliminary 

Sampling. Sample locations are shown in Figure 2 at the end of this report. Interpretation and 

discussion of the results is provided in Section 7.  

5.1 Groundwater 

5.1.1 Field observations and parameters 

Groundwater field physicochemical parameters (pH, electrical conductivity (EC), dissolved 

oxygen (DO), Redox and temperature) were recorded during the gauging and sampling 

process. The results were recorded on Purging and Sampling Records, which are presented in 

Appendix B. The groundwater field physicochemical results recorded at each groundwater 

monitoring event were relatively consistent, but ranges did vary slightly between events. Results 

from the March 2019 groundwater monitoring event are summarised as follows:  

 The groundwater pH results ranged between pH 7.32 (P44) to pH 8.12 (P42) indicating 

slightly alkaline groundwater conditions.  

 Field EC (recorded between November 2018 and May 2019) ranged from 1,534 µS/cm 

(P33, Feb 2019) to 20,081 µS/cm (P39, Dec 2018).  The calculated TDS values indicated a 

minimum salinity of 997 mg/L (in on-site well P33 located on southern boundary, Feb 2019) 

and 13,052 mg/L (in off-site well P39, located within Mawson Lakes survey area, Dec 

2018).  

 Dissolved oxygen ranged between 1.06 mg/L (P9) and 10.02 mg/L (P44).   

 Standard hydrogen electrode (SHE) redox ranged between -107.1 mV (P44) and 174.4 mV 

(P35).   

 Temperature ranged between 20.7 ˚C (P40) and 22.6 ˚C (P34) which are considered within 

normal ranges for autumn.   

5.1.2 Analytical results 

The tabulated analytical groundwater results are presented at the end of this report and 

laboratory reports are provided in Appendix G. Thirty six (36) primary groundwater samples 

were submitted for laboratory analysis with the results presented below in Table 5-1.   

A figure showing groundwater and surface water PFOS concentrations is included as Figure 4 

at the end of this report.   
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Table 5-1  Summary of groundwater analytical results  

No. 
Primary 
Samples 

Analyte Min Conc. 
(µg/L) 

Max Conc. 
(µg/L) 

Samples exceeding criteria 

Phase 1 – December 2018 

PFAS NEMP 2018 Health Recreational Water 

7 PFOS/PFHxS 0.04 0.15 Nil 

PFOS 0.0035 0.055 Nil 

PFOA <0.001 0.024 Nil 

PFAS NEMP 2018 Freshwater/Interim Marine 95% Species Protection – Slightly to 
Moderately Disturbed Ecosystems 

7 PFOS/PFHxS 0.04 0.15 No applicable criteria 

PFOS 0.0035 0.055 Nil 

PFOA <0.001 0.024 Nil 

PFAS NEMP 2018 Drinking Water 

7 PFOS/PFHxS 0.04 0.15 P34, P36, P37 

PFOS 0.0035 0.055 Nil 

PFOA <0.001 0.024 Nil 

Phase 2 – February 2019 

PFAS NEMP 2018 Health Recreational Water 

5 PFOS/PFHxS 0.057 1.372 P44 

PFOS 0.020 0.24 Nil 

PFOA 0.0031 0.051 Nil 

PFAS NEMP 2018 Freshwater/Interim Marine 95% Species Protection – Slightly to 
Moderately Disturbed Ecosystems 

5 PFOS/PFHxS 0.057 1.372 No applicable criteria 

PFOS 0.020 0.24 P43 

PFOA 0.0031 0.051 Nil 

PFAS NEMP 2018 Drinking Water 

5 PFOS/PFHxS 0.057 1.372 P41, P42, P43, P44 

PFOS 0.020 0.24 P43, P44 

PFOA 0.0031 0.051 Nil 

Phase 2 – March 2019 Resampling 

PFAS NEMP 2018 Health Recreational Water 

12 PFOS/PFHxS 0.0245 1.658 P44 

PFOS 0.0057 0.058 Nil 

PFOA <0.001 0.05 Nil 

PFAS NEMP 2018 Freshwater/Interim Marine 95% Species Protection – Slightly to 
Moderately Disturbed Ecosystems 

12 PFOS/PFHxS 0.0245 1.658 No applicable criteria 

PFOS 0.0057 0.058 Nil 

PFOA <0.001 0.05 Nil 

PFAS NEMP 2018  Drinking Water 

12 PFOS/PFHxS 0.0245 1.658 GWP2-PFC, P34, P36, 
P40, P41, P42, P44 

PFOS 0.0057 0.058 Nil 

PFOA <0.001 0.05 Nil 

Phase 2 – May 2019 Resampling 

PFAS NEMP 2018 Health Recreational Water 

12 PFOS/PFHxS 0.03 1.87 P44 

PFOS 0.02 0.13 Nil 
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No. 
Primary 
Samples 

Analyte Min Conc. 
(µg/L) 

Max Conc. 
(µg/L) 

Samples exceeding criteria 

PFOA <0.01 0.08 Nil 

PFAS NEMP 2018 Freshwater/Interim Marine 95% Species Protection – Slightly to 
Moderately Disturbed Ecosystems 

12 PFOS/PFHxS 0.03 1.87 No applicable criteria 

PFOS 0.02 0.13 Nil 

PFOA <0.01 0.08 Nil 

PFAS NEMP 2018  Drinking Water 

12 PFOS/PFHxS 0.03 1.87 GWP3-PFC, P34, P36, 
P37, P41, P42, P44 

PFOS 0.02 0.13 P44 

PFOA <0.01 0.08 Nil 

5.1.1 Limited Resampling by Environmental Projects 

Environmental Projects was engaged to resample three (3) groundwater wells: GWP2-PFC, 

GWP3-PFC and P44. The full report is provided in Appendix J. A summary of the results is 

presented below in Table 5-2.  

Table 5-2 Environmental Projects Resampling Results  

No. Primary 
Samples 

Analyte Min Conc. 
(µg/L) 

Max Conc. 
(µg/L) 

Samples exceeding criteria 

PFAS NEMP 2018 Health Recreational Water 

3 PFOS/PFHxS 0.0361 0.121 Nil 

PFOS 0.0162 0.0514 Nil 

PFOA 0.0033 0.004 Nil 

PFAS NEMP 2018 Freshwater/Interim Marine 95% Species Protection – Slightly to 
Moderately Disturbed Ecosystems 

3 PFOS/PFHxS 0.0361  0.121 No applicable criteria 

PFOS 0.0162 0.0514 Nil 

PFOA 0.0033  0.004 Nil 

PSAF NEMP 2018  Drinking Water 

3 PFOS/PFHxS 0.0361  0.121 GWP3-PFC 

PFOS 0.0162 0.0514 Nil 

PFOA 0.0033 0.004 Nil 

 

5.2 Soil  

5.2.1 Field observations  

Based on observations made through this investigation, the site geology was found to contain 

varying combinations of clayey sand and fine - grain silt, often containing trace gravel and 

organic materials, from the surface to a depth of approximately 0.2 – 0.5 m. This was generally 

underlain with pale brown to red brown clay of medium to high plasticity. 

The soil field observations are presented in the borehole logs contained in Appendix E. 
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5.2.2 Analytical results  

The tabulated analytical soil results are presented at the end of this report and laboratory 

reports are provided in Appendix G. Two (2) primary soil samples collected HA01 were 

submitted for laboratory analysis with the results presented below in Table 5-3.   
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Table 5-3  Summary of soil analytical results  

No. 

Primary 

Samples 

Sample 

Type 

Analyte Min Conc. Max Con. Samples 

exceeding criteria 

2 

 

 

Leachate 

 

PFOS / 

PFHxS 

<0.02 µg/L 0.024 µg/L nil 

PFOA <0.01 µg/L <0.01 µg/L nil 

Dry - 

Weight  

 

PFOS / 

PFHxS 

<0.002 mg/kg <0.002 mg/kg nil 

PFOA <0.001 mg/kg <0.001 mg/kg nil 

 

5.3 Water use  

5.3.1 Participation in the survey 

The water use survey was conducted in two phases. The initial phase was conducted over 16 to 

21 November 2018 in Areas 1 and 2 to the southern-western boundary of the airport where 78 

occupants participated in the survey from a total 374 households that were door-knocked. A 

further 2 surveys were completed by residents online. 

The second phase of properties door-knocked extended beyond the Area 2 going further west 

away from the Airport boundary. The second phase of the survey doorknocked an additional 

263 properties and was conducted over 29 to 30 January 2019. The second phase of the 

survey had 11 respondents participated in the survey. Another 7 surveys were completed by 

residents online following the door knock and letter drop. 

The survey results presented in this report are the aggregated results of the 122 online and 

face-to-face responses from the doorknock of a total of 637 properties in the investigation area. 

5.3.2 Property type 

The vast majority of respondents were private residential property owners a single response 

from a recreational property occupants, the Parafield Gardens Soccer and Sports Club which 

uses the Bradman Oval. 

5.3.3 Water supply to dwellings or buildings 

All survey respondents indicated they had mains water connected to their dwelling or building in 

the case of the Sports Club. A small number of respondents (n=22) also have tank/ rainwater 

connected to their house. These results are illustrated in Figure 5-1. 
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Figure 5-1 Source of water supply to dwelling/ building(s) 

 

5.3.4 Water supply for non-household/ outdoor use 

The vast majority of respondents indicated that water supplied for outdoor / non-household use 

is either recycled (Mawson Lakes) or mains water (Parafield Gardens) with 22 respondents 

indicating that they also use tank/ rainwater. One respondent indicated they use bore water as 

illustrated in Figure 5-2.  

 

Figure 5-2 Source of water supply for non-household/ outdoor use 

 

5.3.5 Respondents with groundwater extraction bores 

Of the 122 survey participants, 1 respondent indicated they have a groundwater bore on their 

residential property. In addition, Parafield Gardens Soccer and Sports Club indicated that 2 

bores are operated by Council to irrigate the sports grounds. Council have confirmed that these 

bores extract water from the tertiary aquifer associated with the Managed Aquifer Recharge 

(MAR) scheme and not associated with shallow groundwater, which is the subject of this 

investigation.  
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The participation in the survey is representative of registered bore users in the investigation 

area with one (1) registered residential bore user, and 10 recreational / community bores.  

5.3.6 Bore water use 

Both the residential and recreational water bores were reported to be registered, in working 

condition and used for irrigating the lawn. Survey respondents confirmed that groundwater was 

not plumbed into buildings. Neither of the respondents indicated that they have rainwater tanks 

that could have been used to store groundwater. 
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6. Quality Assurance and Quality Control 

Data Quality Indicators (DQIs), Field QA/QC, Laboratory QA/QC and Field QC Results are 

presented in Appendix H. 

GHD considers the data to be valid and of sufficient quality for the purposes of this 

Environmental Investigation. 
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7. Discussion 

7.1 Variability between Sampling Rounds 

Exceedances for Phase 1 and 2 sampling, thus far, have been detected for PFHxS and 

PFOS/PFHxS whilst no exceedances have been detected for PFOA.  

Phase 1 November 2018 Sampling Round 

The results for Phase 1 GME in November 2018 showed the following:  

 Exceedances of the NEMP Drinking Water Guidelines in on-site well P34 and wells P36 

and P37 located off-site to the west of the site.  

 There were no exceedances of the Freshwater/Interim Marine Guidelines (95% Species 

Protection – Slightly to Moderately Disturbed Ecosystems) or NEMP Recreational Water 

Guidelines in any of the groundwater wells.  

Phase 2 February 2019 Sampling Round 

The results for Phase 2 sampling in February 2019 showed the following:  

 Exceedances of the NEMP Drinking Water Guidelines for P41, P42, P43 and P44 located 

off-site down hydraulic gradient of P34, P36 and P37 sampled in Phase 1.  

 An exceedance of the Freshwater/Interim Marine Guidelines (95% Species Protection – 

Slightly to Moderately Disturbed Ecosystems) for P43 located off-site, to the west of the 

site.  

 Well P44 located on the north western boundary of the site showed a notably high impact 

(PFOS/PFHxS of 1.372 ug/L) exceeding the NEMP Recreational Guideline (0.7 ug/L).  

Phase 2 March 2019 Sampling Round 

Resampling of selected wells undertaken in March 2019 to confirm the results of the Phase 2 

sampling round indicated the following: 

 Results for P34, P36, P40, P41, P42 and P44 showed exceedances consistent with 

previous results of the NEMP Drinking Water Guidelines. 

 Results for newly sampled well GWP2-PFC located on the north western boundary of the 

site also exceeded the NEMP Drinking Water Guidelines, however this is not consistent 

with previous sampling round results. GWP3-PFC was below the NEMP Drinking Water 

Guidelines which was also not consistent with previous historical results. This is likely due 

to an administrative error on the part of the consultant, and the concentrations in GWP2-

PFC may apply to GWP3-PFC and vice versa. Future sampling rounds may give an 

indication if this is likely to have occurred.  

 The results at GWP1-PFC were below the NEMP drinking water guideline which was 

consistent with previous rounds. 

 Well P44 showed a high impact (PFOS/PFHxS of 1.658 ug/L) exceeding the NEMP 

Recreational Guideline, consistent with the previous February 2019 sampling round.  

 The results at locations GWP2-PFC, GWP3-PFC and P44 were perceived as anomalous 

based on a comparison with historical results or based on the known spatial distribution of 

PFAS on the western boundary of the airport (P44). 

 No exceedances were observed for the Freshwater/Interim Marine Guidelines (95% 

Species Protection – Slightly to Moderately Disturbed Ecosystems) for any of the wells.     
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April 2019 Sampling Round (EP) 

In April 2019, Environmental Projects conducted a GME which showed the following:  

 Detectable PFAS concentrations were below the Drinking Water guidelines at adjacent 

wells P44 and GWP2-PFC, which was not consistent with the GHD (March 2019) results.  

 GWP3-PFC exceeded Drinking Water guidelines which was consistent with historical 

results (LBW/EP 2016, Golder (2017 and 2018) and GHD 2016), but not consistent with 

GHD (March 2019) which was below Drinking Water guidelines.  

Phase 2 May 2019 Sampling Round 

Due to the anomalous nature of the April 2019 results at P44, an additional sampling round was 

conducted in May 2019 to eliminate any possibility of error.  Additional measures were 

undertaken during this round to ensure sample label error and laboratory error could not be 

contributing factors in the results. 

This sampling round indicated the following:  

 Elevated PFAS concentrations at P44 above the recreational criteria were consistent with 

previous GHD (2019) results.  

 Well GWP1-PFC results were below the guidelines, consistent with previous results.  

 Well GWP2-PFC results were consistent with EP (April 2019) results and Golder (2018) 

results, but not with the GHD (March 2019) anomalous results which exceeded the Drinking 

Water Guidelines  

Overall, a review of the broader temporal groundwater data set does indicate some variability 

between sampling rounds, environmental consultants and analytical laboratories by up to an 

order of magnitude, suggesting there may be short term influencing factors affecting PFAS 

concentrations in groundwater at some locations on the airport. This being said locations such 

as GWP1-PFC, GWP2-PFC (with the exception of the anomalous March sampling result) 

GWP3-PFC (with the exception of the anomalous March sampling result), P34 and P36 are 

reporting consistent results between sampling rounds. 

7.2 PFAS in soil adjacent monitoring well P44 

The dry weight and leachable PFAS concentrations detected in shallow soil adjacent to P44 did 

not indicate a gross localised residual source in shallow soil to be present at this location. A 

detectable leachable PFOS concentrations was detected at a depth range of 0.1 to 0.2 m bgl 

suggesting that a weathered localised source may be present at this location or PFAS has been 

transported to this area via surface water transport. It is considered unlikely that soil in this 

portion of the Airport is contributing significant PFAS contaminant mass to the surface drain 

located adjacent the Airport boundary, which provides stormwater to the MAR. The source of 

PFAS at P44 has not yet been confirmed and is likely be a localised source present adjacent to 

or up hydraulic gradient of this location and within the Airport boundary.  

7.3 Distribution of PFAS impacted Groundwater 

The current and historical groundwater data indicates there are potentially two on airport areas 

contributing to PFAS in groundwater:  

 Former firefighting training ground and 

 Unidentified localised source in the northern portion of the airport.   

Temporal groundwater sampling has indicated elevated PFAS concentrations on the boundary 

of the airport at GWP3_PFC which are similar to offsite PFAS concentrations to the west of the 
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airport, however the distribution of PFAS down the hydraulic gradient does not show decreasing 

concentrations along the gradient.  The current investigation has confirmed elevated PFAS 

concentrations at newly installed well P44.  

PFOS and PFHxS did not extend to the south of the Airport beneath Mawson Lakes, so it has 

been delineated in this direction by wells P38 and P39 to the adopted criteria.   

PFOS and PFHxS concentrations, to the drinking water criterion, were delineated to the south 

west of the airport by off-site well P40.   

PFOS and PFHxS was identified to extend to the west of GWP3_PFC at concentrations 

exceeding the drinking water criterion up to 440 m from the Airport’s boundary and has not been 

delineated in this direction. No significant decrease in PFAS concentrations have been 

observed down the hydraulic gradient to the west.  

No wells have been installed to the west of P44 at this stage and the extent of PFAS chemicals 

in groundwater migrating off airport has not been determined.  

7.4 Off-airport water use on other properties 

All property owners surveyed use mains water for consumption inside their dwelling or building. 

Recycled water is commonly used outdoors in Mawson Lakes which is a newer development. 

Some respondents (18%) supplement reticulated water with tank/ rain water for outdoor use in 

Parafield Gardens. A small proportion (2 from 122 respondents) indicated that they have a 

groundwater bore which is only used for irrigation of lawns.  These results suggest there is no 

pathway for residents to be exposed to PFAS within the assessment area. 

The Parafield Gardens Soccer and Sport Club which uses Bradman Oval uses groundwater for 

irrigating the turf. The Council is the registered owner of the bores. It has been confirmed that 

the bore sources water from the Managed Aquifer Recharge (MAR) which is independent from 

the Quaternary Aquifer (Q1) that is the subject of PFAS investigations.   

The single residential respondent who has a bore and the Parafield Gardens soccer club, as a 

recreational groundwater user provides a reliable representation of groundwater use in the 

investigation area. 
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7.5 Conceptual Site Model (CSM) 

Table 7-1  Conceptual Site Model (CSM)  

Potential source Receptor Pathway Pathway present? 

PFAS migrating in 
groundwater from 
on airport residual 
sources to off-site 
extraction points 

Agriculture: crops Crops irrigated with 
contaminated groundwater  

No cropping is located adjacent to the site. 

Down gradient off-site 
maintenance workers that 
contact PFAS contaminated 
soil, sediment, surface water 
and / or groundwater 

Direct dermal contact or 
incidental ingestion of 
contaminated soil, sediment, 
surface water and / or 
groundwater. 

Unlikely  

Whilst it’s possible that off-site maintenance workers could incidentally 
ingest contaminated soil, sediment, surface and / or groundwater, it’s 
unlikely that they’ll ingest quantities detrimental to their health.    

People using groundwater 
for:  

domestic and drinking 
purposes  

Consumption of 
contaminated groundwater.  

 

Unlikely  

Although some pockets of lower salinity groundwater was identified in 
the registered bore survey, the salinity did exceed the NHMRC 2011 
(updated 2018) aesthetic criterion for TDS. As such it is considered 
unlikely consumption of poor quality groundwater would constitute a 
primary drinking water source, especially considering the presence of a 
reticulated water supply.  

People using groundwater 
for: irrigation of vegetable 
gardens and / or fruit trees 
with which they grow 
produce for consumption.      

Consumption of fruit and 
vegetables irrigated by 
contaminated groundwater.   

Possible 

The average calculated TDS value (2,921.49 mg/L) indicates brackish 
groundwater beneath the area of investigation which is considered 
suitable for domestic and primary irrigation purposes (SA EPA, 2015).  

 

However, the water use survey completed as part of the current 
investigations confirmed that no residents were using water for 
vegetable gardens or fruit trees irrigation.  Therefore there is not 
considered to be a pathway for residents to be exposed to PFAS within 
the water use survey area. 

People using groundwater for 
recreational purposes such 
as filling of swimming pools  

Incidental ingestion of 
contaminated groundwater.  

 

No  

Groundwater used for recreational purposes such as filling of 
swimming pools is considered unlikely (SA EPA, 2015). 

Whilst it’s possible people could use groundwater for recreational 
purposes such as filling a swimming pool, the off – site groundwater 
monitoring well results do not exceed the adopted criteria PFAS NEMP 
2018 Health Recreational Water.  
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Potential source Receptor Pathway Pathway present? 

PFAS migrating in 
groundwater from 
on airport residual 
sources offsite 
and interacting 
with root zones of 
fruiting plants 

People consuming fruiting 
plants 

 

Consumption of fruit, nuts 
and other plant matter which 
has taken up PFAS from the 
groundwater.  

 

Possible 

The depth to groundwater may be in range of some larger fruit and/or 
nut trees root systems, it is unlikely that groundwater is within the root 
zone of annual vegetable crops.  

It is not known if the concentrations detected in groundwater, if taken 
up by edible plants is sufficient to result in accumulation of PFAS in 
edible plant material. 

 

PFAS migrating in 
groundwater from 
on airport residual 
sources offsite to 
fresh and marine 
water bodies 

Freshwater and marine water 
bodies 

Migration through porous 
media and discharge to 
water bodies 

No 

PFAS exceedance of the Freshwater/Interim Marine Guidelines (95% 
Species Protection – Slightly to Moderately Disturbed Ecosystems) 
was reported in one off-site well P43 located to the west of the site 
(February 2019 Sampling Round), however, there were no exceedance 
in the subsequent rounds.  

Therefore, based on the latest groundwater results there is no risk to 
nearby waterbodies.   

 

 

 



This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, 
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft 
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft 
document. 

 

GHD | Report for Parafield Airport Limited - Parafield Airport, 3319051 | 41 

7.6 Data Gaps 

Based on the review of the results of current and previous investigations as outlined in Section 

1.2 and the CSM, the following data gaps remain: 

 A localised PFAS contamination source in the northern portion of the airport (near well P44) 

is not identified. 

 Delineation of the PFAS impacts (above the drinking water criterion) in the groundwater 

migrating down hydraulic gradient off the north-western part of the airport (well P44) has 

not been achieved.  

 The extent of PFAS has not been delineated to the drinking water criterion to the south-

west of off-site wells P41 and P42 located in residential areas.   

Based on the identified data gaps, it is considered that additional groundwater data is required 

to delineate the off-site extent of PFAS contamination in groundwater north-west and south-west 

of the airport and further assess the potential risk to offsite sensitive receptors. 

7.7 Uncertainty assessment 

While the investigations have been completed in accordance with the current industry guidance 

on PFAS and prevailing EPA and HEPA guidelines, however, there are inherent limitations 

associated with environmental investigations which are invariably based on intrusive 

investigation and sampling data from a number of discrete locations.  There is always an 

element of uncertainty associated with interpolating conditions between the data points, due to 

the natural seasonal variation and the micro and macro variation in the distribution of chemical 

substances that might have been introduced to a site.  This is also complicated by the potential 

for the nature and extent of impacts to change over time.   

While the CSM identified that potentially complete exposure pathways may exist via irrigation of 

vegetable gardens with shallow groundwater, there are some uncertainties over the potential 

risk to sensitive receptors via uptake of shallow groundwater by fruiting trees.  There is an 

uncertainty over what amount of PFAS would accumulate in edible plant material, if they are 

irrigated with contaminated groundwater.  

There was also inconsistency of the off-airport results down hydraulic gradient of GWP3-PFC, 

as no significant decrease in PFAS concentrations have been observed down the hydraulic 

gradient to the west.  

Overall, variability between the sampling rounds, environmental consultants and analytical 

laboratories by up to an order of magnitude at some locations indicates some uncertainty of 

some short term influencing factors affecting PFAS concentrations in groundwater at some 

locations on the airport. This being said locations such as GWP1-PFC, GWP2-PFC (with the 

exception of the anomalous March sampling result), GWP3-PFC (with the exception of the 

anomalous March sampling result), P34 and P36 are reporting consistent results between 

sampling rounds. 

 

 

  



This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, 
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft 
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft 
document. 

 

GHD | Report for Parafield Airport Limited - Parafield Airport, 3319051 | 42 

8. Conclusions 

Based on the findings of this investigation, the following conclusions have been made: 

 The first regional aquifer is located at depths ranging between 2.567 mBGL (P9) and 6.046 

mBGL (GWP1-PFC), and groundwater elevations across the site range between 2.622 

mAHD (P40) and 8.718 mAHD (P44), as of March 2019. 

 Groundwater flow direction was inferred to flow towards the south west towards the Gulf of 

St. Vincent.   

 Review of the WaterConnect bore records indicated that for 62 bores within 2 km radius 

with available TDS records, TDS values were below 1,200 mg/L for 16 operational bores; 

however, these bores were either constructed before 1985 and unlikely to be functional, or 

were drilled to >120 m depth to tertiary aquifer associated with the Managed Aquifer 

Recharge (MAR) scheme.   

 Within the on-airport and off-airport investigation area TDS values (recorded between 

November 2018 and May 2019) ranged between 997 mg/L (P33) and 13,052 mg/L (P39).  

An assessment of groundwater salinity indicated that saline groundwater in the vicinity of 

the site is of poor quality and is unlikely to be suitable for potable use and/or for irrigation of 

vegetable gardens, recreational use and maintenance of aquatic ecosystems (both fresh 

and marine).    

 The dry weight and leachable PFAS concentrations detected in shallow soil adjacent to P44 

did not indicate a significant localised residual source in shallow soil to be present at this 

location, however detectable leachable PFAS concentrations were detected in shallow soils 

at this location. PFAS concentrations in soil at this location are not considered to represent 

a contamination risk to the adjacent stormwater harvesting infrastructure associated with 

the MAR scheme.  This was also confirmed by the results of sampling undertaken by 

Salisbury Water (provided by AAL) which indicated that stormwater PFAS concentrations 

were below the drinking water guideline values.   

 The current and historical groundwater investigation results indicated presence of 

potentially two on airport sources contributing to PFAS in groundwater: former firefighting 

training ground and an unidentified localised source in the northern portion of the airport.   

 The extent of PFAS was delineated to the drinking water criterion to the south and to the 

south-west of the Airport.   

 The extent of PFAS has not been delineated to the drinking water criterion to west of on 

Airport monitoring well GWP3_PFC.  Investigations have not yet been undertaken to the 

west of P44 and the extent of PFAS to the west of this well location has not been 

determined.  There was some inconsistency of the off-airport results down hydraulic 

gradient of GWP3-PFC, as no significant decrease in PFAS concentrations have been 

observed down the hydraulic gradient to the west.  

 Off-airport water use survey undertaken for the 122 properties within the Mawson Lakes 

area indicated that all property owners use mains water for consumption, and only one 

resident used groundwater bore only for irrigation of lawns, suggesting that there is no 

pathway for residents to be exposed to PFAS within the Mawson Lakes assessment area.  

 Water use survey within the Parafield Gardens area revealed that one residential property 

and the Parafield Gardens soccer club represented recreational groundwater users, 

providing a reliable representation of groundwater use in this investigation area.  Both water 

bores were reported to be registered, in working condition and used for irrigating the lawn. 
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Survey respondents confirmed that groundwater was not plumbed into buildings. Neither of 

the respondents indicated that they have rainwater tanks that could have been used to 

store groundwater. 

 The CSM indicates that potentially complete exposure pathways may exist via irrigation of 

vegetable gardens with shallow groundwater, via uptake of shallow groundwater by fruiting 

trees, which are then consumed and via migration of contaminated groundwater to nearby 

water bodies.  However, the water use survey confirmed that no residents were using water 

for irrigation of vegetable gardens or fruit trees.  Therefore there is not considered to be a 

pathway for residents to be exposed to PFAS within the water use survey area.  
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