
2017 Environmental Site Assessment
About the Investigation
The Department of Defence (Defence) is finalising a 
detailed environmental investigation to better understand 
the nature and extent of per- and poly-fluoroalkyl 
substances (PFAS) resulting from historical use of 
fire fighting foams on, and in the vicinity of, the Army 
Aviation Centre Oakey (the Site).

In 2016, AECOM, an independent environmental 
consultant, completed three assessments as part of the 
Stage 2C Environmental Investigation:

1. An Environmental Site Assessment (ESA), 

2. A Human Health Risk Assessment (HHRA), and

3. A Preliminary Ecological Risk Assessment  
 (ERA). 

Since the completion of the 2016 assessments, further 
sampling was conducted between January and June 
2017 to address data gaps and uncertainties regarding 
the extent of contamination in some areas, and to refine 
the 2016 ESA. 

2017 Environmental Site Assessment 
Objectives 
The 2017 ESA builds on the findings collected from 
previous investigation stages. The objectives of the 
assessment include refining the understanding of:

• The distribution of PFAS in the Oakey Creek 
Alluvium aquifer

• The potential for PFAS in groundwater in the 
Oakey Creek Alluvium to infiltrate into the 
underlying Walloon Coal Measures which is part of 
the Great Artesian Basin 

• The nature and extent of the potential PFAS 
source areas on the Base

• The influence of surface water drainage channels 
on the transport of PFAS off-Base

• Interactions between surface water, groundwater, 
sediment and soil and the distribution of PFAS in  
the environment

• Other potential sources of PFAS outside of the 
Site, including the former landfill site

• Other PFAS that may be present in soil, sediment, 
surface water and groundwater.

The groundwater model, developed in 2016, has been 
refined using data obtained during the 2017 ESA. 
Further detail about local geology, groundwater 
movements, the latest sampling results, source locations 
and discharge rates have been built into the model, 
improving Defence’s understanding of the movement of 
PFAS in groundwater.

 
Sampling and Fieldwork
Fieldwork undertaken as part of the 2017 ESA involved:

• Drilling 78 soil bores on public and private land 
with 31 of these bores converted to groundwater 
monitoring wells

• Borehole assessments and hydrogeological 
testing of three existing registered bores to assess 
the potential for aquifers to be connected

• Collecting the following samples:

The types of PFAS targeted in the sampling program 
were:

• Perfluorooctane sulfonic (PFOS),

• Perfluorooctanoic acid (PFOA),

• Perfluorohexane sulfonate (PFHxS), and

• Perfluorohexanoic acid (PFHxA).

SAMPLING TYPE SAMPLES 
COLLECTED 

Groundwater from monitoring wells and 
residential bores

173

Soil 581

Sediment samples from Oakey Creek, 
Doctor Creek and Westbrook Creek 33

Surface water samples from Oakey Creek, 
Doctor Creek and Westbrook Creek 33

Surface water from drainage channels 23

Residential tank and tap water 64

Other residential samples (e.g. surface 
water and pool water) 3

Total Samples Collected 910
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2017 Environmental Site Assessment
Key Findings
Groundwater and surface water interaction
The figure on this page shows the approximate extent of PFOS 
and PFHxS impact in the Oakey Creek Alluvium aquifer, based 
on groundwater samples collected between 2014 and 2017 
from monitoring wells and residential bores.  
Concentrations of PFAS in groundwater are highest on-Site, 
near potential source areas, with impacted groundwater 
extending off-Base to the south, southwest and west. 
The local groundwater table is around seven metres below the 
base of Oakey Creek, and therefore Oakey Creek is a ‘losing 
system’. This means some water from Oakey Creek migrates 
downwards into the underlying groundwater. The assessment 
also found that PFAS impacts near the Base’s southern 
boundary are likely to be related to surface water transport 
of PFAS along stormwater drains to Oakey Creek. PFAS in 
groundwater then flows to the west, which is the regional 
groundwater flow direction.

Characterisation of potential on-Base source areas
A more detailed investigation of the PFAS source areas 
identified on-Site in the 2016 ESA was conducted. 
The 2017 investigation has improved understanding of the 
extent of elevated PFAS concentrations in soil at the former fire 
training ground. A site-wide groundwater monitoring event was 
conducted and identified locally elevated PFAS groundwater 
concentrations close to all potential sources of PFAS.
Understanding PFAS sources is an important part of  
developing future remediation and management strategies. 

Potential Risks to the Walloon Coal Measures of the 
Great Artesian Basin
The 2017 ESA assessed the potential risk to the Walloon Coal 
Measures, which is part of the Great Artesian Basin.  
The Walloon Coal Measures is a deeper aquifer than the 
Oakey Creek Alluvium. Groundwater samples collected from 
the Oakey Creek Alluvium have reported detections of PFAS. 
The investigation found that the risk of PFAS migrating into the 
Walloon Coal Measures was limited due to a number of factors, 
including: 
• There are limited areas within the Investigation Area 

where the Oakey Creek Alluvium aquifer is in contact 
with (i.e. directly overlies) the Walloon Coal Measures

• There is limited high-volume extraction of groundwater 
from the Walloon Coal Measures, compared to the 
overlying Oakey Creek Alluvium and therefore a lower 
potential for PFAS to be ‘drawn’ into the Walloon Coal 
Measures

• Little or no faulting or fracturing has been identified in the 
Oakey Creek Alluvium. Faults or fractures in the rocks 
beneath the Investigation Area can potentially act as a 
preferential pathway for the movement of PFAS.

Other PFAS sources
The 2017 ESA investigated other potential sources of PFAS 
outside of the Base, including the following:
• Former landfill site on Lorrimer Street
• Use of PFAS-impacted water for irrigation
• Vertical migration of PFAS-impacted water in dams 

and drains
• Areas inundated by PFAS-impacted flood waters. 
Based on groundwater analytical results, the former landfill is 
considered to be a secondary source of PFAS. The affected 
area around the former landfill is limited, possibly due to the 
lower permeability of the Oakey Creek Alluvium in this area.  
It is considered that PFAS-impacted water used for irrigation 
could be contributing to the PFAS in the underlying groundwater.  
However, as seepage of PFAS-impacted surface water to the 
underlying aquifer from farm dams and drains also occurs 
in the Investigation Area, the relative contribution of all these 
processes to PFAS in the underlying groundwater is unclear.
There is a possible correlation between the areas historically 
flooded and elevated concentrations of PFAS in the underlying 
groundwater. The degree to which PFAS-impacted flood waters 
could infiltrate to the underlying groundwater table is influenced 
by the soil type at the ground surface and the time it takes for 
flood waters to recede. Flood waters could move through sandy 
surface soils more easily than through clay-rich surface soils. 
If flood waters recede slowly, there is more time for the PFAS-
impacted water to infiltrate to the underlying groundwater table.

Analysing for other PFAS
All soil, water and sediment samples collected during the 
2017 ESA were analysed for an extended PFAS suite of 28 
compounds. The investigation confirmed that the dominant 
types of PFAS present were PFOS and PFHxS.



Government Agencies
Defence is cooperating in the investigation and 
management of PFAS contamination with a number of 
Government agencies. These agencies include:
• Commonwealth Department of Health:  

1800 941 180
• QLD Department of Environment and Heritage 

Protection: 13 74 68
• QLD Department of Natural Resources: 13 74 68
• QLD Department of Agriculture and Fisheries:  

13 25 23
• QLD Department of Health:  

13 HEALTH (1343 2584)
• Darling Downs Hospital and Health Service 

(Oakey Hospital): 07 4691 4888
• Darling Downs Mental Health Acute Care  

Team (24/7): 07 4616 5210
• Toowoomba Regional Council: 131 872

Contact the project team 
Phone:  1800 136 129 freecall (business hours) 
Web: http://www.defence.gov.au/environment/pfas/Oakey/ 
Email:  defence.oakey@aecom.com 
Post: AACO Stage 2C Environmental Investigation Project 
  C/AECOM Australia Pty Ltd 
 PO Box 1307
 Fortitude Valley Qld 4006
Media enquiries should be directed to Defence Media on  
(02) 6127 1999 or media@defence.gov.au.

Next Steps
2017 Ecological Risk Assessment

The updated Ecological Risk Assessment will be published 
in early 2018 and will assess the potential risks of PFAS 
contamination to wild animals inhabiting the Site and 
surrounding area. The updated Ecological Risk Assessment 
will also assess the potential for impacts to the wider 
ecosystem from accumulation of PFAS in plants and animals.

Strategic Management Plan and Ongoing Monitoring Plan
The Strategic Management Plan will identify and prioritise 
all PFAS response management actions planned for the 
Site and the surrounding area. Some of these actions are 
already underway as explained in the Response Management 
Activities factsheet.
The Strategic Management Plan will include an Ongoing 
Monitoring Plan which will detail the ongoing environmental 
monitoring and residential sampling programs to be conducted 
within the Investigation Area.
The Ongoing Monitoring Plan will define where to collect 
samples from key locations within the Investigation Area. 
The data collected will be used to understand changes in the 
distribution of PFAS in the environment over time and as a 
result of seasonal changes.
Data from the Ongoing Monitoring Plan will be used to 
regularly review and where necessary, re-prioritise the 
response management actions at the Site and the  
surrounding area.

Keeping the Community Informed 
Defence is committed to regularly updating the community 
on the progress of environmental monitoring. Updates will be 
provided through the project website, community information 
sessions, direct mail and information sheets as new 
information becomes available. 


