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EXECUTIVE SUMMARY 

BACKGROUND 
This report presents the findings of the Detailed Site Investigation (DSI) of per- and poly-fluoroalkyl substances (PFAS) 
at the Royal Australian Air Force (RAAF) Base Townsville (RAAF TVL) (the ‘Base’) and surrounding areas. The DSI 
included investigation of the Base and surrounding off-Base areas, including the Townsville Town Common 
Conservation Park (the Town Common) and the suburbs of Garbutt, Rose Bay, Belgian Gardens and Pallarenda 
(the ‘Investigation Area’ (IA)). 

The purpose of the investigation was to, where reasonably practical, quantify potential risk to human health and the 
environment associated with the use of legacy aqueous film forming foam (AFFF). These legacy firefighting foams 
contained per- and poly-fluoroalkyl substances (PFAS) as active ingredients.  

OBJECTIVES 
The primary project objective was to understand potential human health and environmental risks both on the Base and to 
the surrounding area, resulting from legacy AFFF usage at the Base. The DSI is the first major deliverable for the project 
and will inform next stages of work, ultimately contributing to the project objectives being met. 

The key objectives of the DSI component of the project were to: 

— improve the understanding of the historical and current use of AFFF at the Base and other potential point and diffuse 
sources of PFAS within the IA 

— improve the understanding of the distribution and nature of PFAS impact in soil, sediments, groundwater and surface 
water at the Base 

— assess the nature and extent of PFAS distribution (if any) in soil, groundwater, surface water, sediments and biota at 
the location of potential receptors (i.e. within IA) 

— define the conceptual site model (CSM) to describe PFAS sources, pathways and potentially exposed human and 
environmental receptors within IA 

— generate input data for the development of the Human Health Risk Assessment (HHRA) and Environmental Risk 
Assessment (ERA); and 

— generate input data for the development of the PFAS Management Area Plan (PMAP) for PFAS management within 
the Base. 

SCOPE OF WORKS 
The scope of works for the investigation was developed and conducted with reference to the National Environment 
Protection Council (NEPC) (2013) National Environment Protection (Assessment of Site Contamination) Amendment 
Measure 2013 (No. 1). The works comprised: 

— Desktop investigation, including a review of publicly available environmental setting information, such as Base 
location and description, zoning and Council overlays of Base and surrounds, Government and public records, 
surrounding land use and sensitive environments, regional registered groundwater bore search and topography, 
geology and climate. 

— Site inspection, including an inspection of the Base and IA with the Defence Regional Environmental Officer. 
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— Review of historical information and studies regarding AFFF use and other potential PFAS sources at the Base and 
surrounds, including a review of previous environmental investigations undertaken on the Base and on-Base 
interviews with personnel familiar with historical fire-fighting foam storage and training practices. 

— Development of Sampling Analysis Quality Plan (SAQP). 

— Completion of an intrusive investigation on Base and surrounds involving drilling of soil bores, conversion of 
selected soil bores into groundwater monitoring bores, and groundwater, surface water and sediment sampling. 

— Analysis of soil, sediment, groundwater and surface water samples for PFAS, including quality assurance (QA) and 
quality control (QC) analysis (intra- and inter-laboratory duplicates, equipment rinsate blanks and trip blank). 

— Comparison of analytical laboratory results against adopted published investigation criteria. 

— Discussion of results, including the refinement of the CSM to identify relevant source – receptor pathways. 

— Identification of gaps and uncertainties with recommendations for further assessment.  

FINDINGS 
The Base contains and is surrounded by several features that are considered to be sensitive environmental receptors: the 
on-Base wetlands; the wetlands on the Town Common; Louisa, Three Mile and Mundy Creeks and associated wetlands; 
and the Bohle River. The residential suburb of Garbutt is adjacent to the Base to the east. Industrial land is located to the 
south and west of the Base in Garbutt and Mount Louisa.  

A water use survey was distributed to 2,500 residents and businesses within the IA to identify the presence and use of 
groundwater bores. As at 27 April 2018, the project team received 166 Water Use Surveys via mail, email, phone and in 
person. Twenty-eight respondents to the survey indicated that they had bores on their property, 22 of which were 
operable and 18 of which were actively in use for water supply. Residential groundwater users have been identified in the 
surrounding suburbs of Garbutt, Belgian Gardens, Rowes Bay and Pallarenda. Residential groundwater use is limited to 
the irrigation of lawns, gardens and vegetables. No extracted groundwater was identified to be used for drinking 
purposes, stored in tanks or used to fill swimming pools. 

Previously identified sources of PFAS soil and groundwater impact were confirmed and further characterised at the 
following locations across the Base: 

— historical fire training at the former fire training ground NQ0106 
— unknown activities, possibly equipment testing and sparging of fire truck tanks at Fuel Farm 2 NQ0099 
— historical fire training, equipment testing and sparging of fire truck tanks and AFFF spills at the fire station NQ0055 
— accidental discharges and spills from AFFF-containing fire deluge systems in hangars (Buildings 236 and 295) at 

5 Aviation Regiment (5 AVN) 
— historical fire training and equipment testing and purging at the former fire training ground NQ0054 
— historical fire training at the former fire training ground NQ0105 
— historical fire training and AFFF spill at Pad Brahman 
— historical fire training, sparging of fire truck tanks, AFFF spills and storage of PFAS impacted soil at disused 

Runaway 13/31 
— historical fire training by cadets and production of foam as part of open day demonstrations at the former Cadet 

training area 
— possible emergency responses adjacent to Runway 07/25 and Runway 01/19 
— historical fire training activities at former fire training ground NQ0107 
— equipment testing and AFFF storage at the 5 AVN wash point (Building 366) and GSE compound; and 
— historical production of foam as part of open day demonstrations at the Ingham Road sports fields. 
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It should be noted that the focus of the soil investigation was to target impacted areas previously investigated by GHD 
(2011) and newly identified potential source areas, rather than to thoroughly characterise and delineate PFAS in soil 
concentrations across the entire Base. 

No PFAS compounds were detected in off-Base soils in excess of soil health screening levels (HSLs) or ecological 
screening levels. PFOS and PFHxS were detected in soil within the Town Common and Garbutt at concentrations below 
the nominated guidelines. 

PFAS was detected in groundwater from the majority of wells on the Base; however, the absence of PFAS in isolated 
monitoring wells suggests that there isn’t one continuous PFAS ‘plume’ beneath the Base, but a series of PFAS ‘plumes’ 
related to specific source areas and possibly surface water bodies. Plumes were interpreted to extend to the east and 
north-east from the south-eastern section of the Base, west and north-west from 5 AVN and north from the northern end 
of the runway. The highest PFAS concentrations were generally reported from monitoring wells installed at the known 
source areas or immediately downgradient of the source areas. 

The detection of PFAS in off-Base monitoring wells to the north-west, north, north-east, south-east and east of the Base 
suggests that groundwater ‘plumes’ have transported PFAS off-Base in these directions. However, irregularities in the 
results, such as the anomalous results in MW206 (Town Common) and MW216 (Belgian Gardens), suggest that the 
groundwater impacts are not continuous ‘plumes’ in the traditional hydrogeological sense i.e. a relatively homogeneous 
dissolved mass of chemical with steadily declining concentration away from the primary source. Elevated concentrations 
of PFAS in groundwater at a distance from the Base are considered more likely to be a result of surface water PFAS 
transport with subsequent infiltration of PFAS impacted water into the underlying aquifer. This mechanism is considered 
to still be operating in the surface water bodies of the Town Common and the Three Mile Creek and Mundy Creek 
catchments. 

The groundwater impact to the south-east of the Base may be the result of an unidentified off-Base source. Additional 
investigations are planned to gain a better understanding of groundwater flow directions in this part of the IA and attempt 
to establish the existence of possible background PFAS impact in the groundwater to the south-east of the Base. 

PFAS was detected in surface water and sediment on- and off-Base at concentrations in exceedance of the nominated 
guidelines. The results indicate that PFAS is being transported by surface waters from the Base into the Town Common, 
Louisa Creek, Three Mile Creek and Mundy Creek catchments. At the time of the investigation, there was no surface 
water flow from the Base; however, during periods of higher flow it is considered likely that PFAS impacted water and 
physically transported sediments are discharged from the Base. It is unclear whether the PFAS impacted sediments found 
at a distance from the Base have been transported to those locations, or whether dissolved phase PFAS has been 
transported to the location and then bound to the sediments.  

Results of samples collected up-gradient of the Base indicate a background source of PFAS exists in the upper 
catchments of Louisa and Peewee Creeks and in the middle reaches of the Bohle River. However, compared with the 
concentrations recorded in surface waters discharging from the Base, the background up-gradient input of PFAS 
concentrations to the IA is considered to be minor. 

CONCEPTUAL SITE MODEL 
The CSM has been presented in three parts, representing the three primary receiving surface water catchments in the IA 
(Louisa Creek/Town Common/Bohle River; Three Mile Creek; Mundy Creek). summary of the linkages between 
identified sources, exposure pathways and sensitive receptors for the three catchments is in a graphical representation 
below.  
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Figure ES.1 Conceptual Site Model for the Three Mile Creek catchment 
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Figure ES.2 Conceptual Site Model for the Louisa Creek/Town Common/Bohle River catchment 
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Figure ES.3 Conceptual Site Model for the Mundy Creek catchment 
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The CSMs have been refined by comparing sample concentrations against the relevant ‘Tier 1’ screening criteria (ILs) 
adopted from National Environment Protection Council (NEPC) (2013) National Environment Protection (Assessment of 
Site Contamination) Amendment Measure 2013 (No. 1), which is considered to be protective of the specific 
receptor/pathway combination. Where PFAS concentrations were detected below the relevant screening criteria, the 
exposure pathway was considered to be incomplete. 

CONCLUSIONS 
PFAS impact has been identified in surface water, sediment and groundwater off-Base.  

Based on the findings of the DSI, the following additional works have been triggered and are in progress or planned: 

— a HHRA and ERA have been commenced to assess potential risk associated with the potentially complete source-
pathway-receptor exposure linkages identified in the CSMs 

— aquatic and semi-aquatic biota sampling in Louisa Creek, Mundy Creek, Three Mile Creek, Bohle River, Rowes Bay 
and Halifax Bay is being conducted to inform the HHRA and ERA; and 

— wet season groundwater, surface water and sediment monitoring (pending sufficient rainfall in the IA).  
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ABOUT US WSP is one of the world's leading engineering professional 
services consulting firms. We are dedicated to our local 
communities and propelled by international brainpower. We are 
technical experts and strategic advisors including engineers, 
technicians, scientists, planners, surveyors, environmental 
specialists, as well as other design, program and construction 
management professionals. We design lasting Property & 
Buildings, Transportation & Infrastructure, Resources 
(including Mining and Industry), Water, Power and 
Environmental solutions, as well as provide project delivery and 
strategic consulting services. With 36,000 talented people in 
more than 500 offices across 40 countries, we engineer projects 
that will help societies grow for lifetimes to come.  
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