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Executive Summary – Non-Technical Version 
Aurecon Australasia Pty Ltd (Aurecon) was engaged by the Department of Defence (Defence) to 
undertake a Detailed Site Investigation (DSI) of per- and poly-fluoroalkyl substance (PFAS) site 
conditions on, and near HMAS Cerberus (the Site), which have resulted from the historical use of 
aqueous film forming foam (AFFF) for fire-fighting and fire-fighting training exercises. 

Why were the works commissioned? 

The DSI works were commissioned as part of Defence’s review of several of its sites around Australia 
that used legacy AFFF containing PFAS in its training of Defence personnel. This AFFF was 
discontinued from use at HMAS Cerberus in 2008. 

What were the objectives of the DSI? 

The objectives of the DSI were to identify the nature and extent of PFAS in the environment from 
legacy AFFF use at the Site and any potential risks to people or the environment. The understanding 
of these potential risks is essential for the development of mitigation strategies to minimise exposure, 
where necessary. 

What was the Site setting? 

The Site is between Somers and Bittern / Crib Point, approximately 70 km south of Melbourne, 
Victoria. The Site surrounds Hanns Inlet, which is situated off the north arm of Westernport Bay. On-
Site facilities in the main operating area include temporary accommodation, training (non-fire-fighting) 
and messing, Base services and support, and recreational areas. The eastern arm of the Site, which 
is disconnected from the main operating area, contains a permanent residential area, golf course and 
childcare centre. 

Off-Site to the east is fishing, fire tugboat berthing and support facilities, and some residential land. 
North of Site there is residential land, industrial facilities (BlueScope Steel and Long Island Point 
petroleum storage and processing facilities), natural bushland, urban reserves, and the closed Crib 
Point municipal landfill. To the west there is agricultural land for grazing and dairy, residential land 
and South East Water (SEW) Somers Recycled Water Treatment Plant (RWTP). Further, to the south 
is residential land, agricultural land and natural bushland leading to Western Port Bay. 

What works were completed during the DSI? 

The DSI was designed and implemented in accordance with the National Environment Protection 
(Assessment of Site Contamination) Measure 1999 (as amended in 2013, and hereafter referred to as 
the ASC NEPM). The ASC NEPM provides a nationally consistent framework for the assessment of 
site contamination, and has been adopted as the primary guide to the conduct of all similar PFAS 
investigations of other Defence sites nationally. 
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The DSI works were subject to review and audit by an independent Environmental Auditor (credited 
by EPA Victoria) and were scrutinised by EPA Victoria, who were a key stakeholder and member of 
the HMAS Cerberus DSI Project Control Group. 

The DSI for HMAS Cerberus was undertaken between April 2017 and July 2018 and comprised 
extensive desktop and field-based investigation works. The desktop works involved the review of 
existing prior site contamination investigation reports, interviews with relevant Site personnel, conduct 
of a water use survey within a 1-km radius of the Site, and engagement with on-site and off-site 
community stakeholders. The manner of this investigation was presented at a Community Walk in 
Session conducted at Stony Point Community Hall on the 31st August 2017. 

The field-based works comprised the sampling and analysis of soil (132 samples), sediment (50 
samples), surface waters (81 samples), pore water in sediments (19 samples), groundwater (136 
samples), sewage sludge (8 samples), limited terrestrial flora (19 samples) and fish (66 samples).  

How did we assess potential risk to people (human health) or the environment? 

Screening criteria for the preliminary assessment of potential risk to human health and the 
environment were primarily adopted from EPA Victoria in its Publication 1669.1, Interim position 
statement on PFAS, dated November 2017, and the Commonwealth’s PFAS National Environmental 
Management Plan, dated January 2018, as prepared by the Heads of EPA Australia and New 
Zealand.  

What did the DSI find? 

 Groundwater flow underlying the Site occurs in a general southerly to easterly direction and 
discharges into Hanns Inlet. Groundwater from the Site flows away from the adjacent residential 
and community land areas of Crib point, Bitterns and Sommers, which are predominantly located 
(up hydraulic gradient) to the west, north and east of the Site 

 Groundwater quality is generally poor and not suitable for potable use.  Groundwater is not 
extracted for any beneficial use on-Site. 

 Surface water generally flows along topographical gradients and likewise flows in a general south-
easterly direction along two main creek systems (South Creek and East Creek) which in turn 
discharge to Hanns Inlet 

In respect of the nature and extent of PFAS-impacted media 

 Residual PFAS in soils were identified and generally delineated, with respect to the adopted 
screening criteria, within and surrounding the key areas where known AFFF use, storage and 
waste management has occurred; including the Fire Ground (and neighbouring South Creek 
wetlands) and Fire Station (and nearby Ornamental Lake). These soil (and minor concrete) 
impacts have in turn caused PFAS impact to surface waters and groundwater within the Site. 
These surface waters and groundwater provide the transport pathways for ultimate discharge into 
Hanns Inlet. 

 Residual PFAS in soils were identified and generally delineated, with respect to the adopted 
screening criteria, within and surrounding the other potential source areas; including the Former 
Sewage Treatment Plant (STP), the Sports Fields that were irrigated with PFAS-impacted Class C 
recycled water, and the Sullage Pit (which contains vegetation and sediment from channel 
maintenance in Hanns Inlet), some of the former aboveground or underground petroleum storage 
tanks, and a region of a bushfire along the eastern boundary. Likewise, these soil impacts have in 
turn caused PFAS impact to surface waters and groundwater within the Site. These surface waters 
and groundwater provide the transport pathways for ultimate discharge into Hanns Inlet. 

 While not contributing significantly to the PFAS exposure to receptors, other minor sources (based 
on elevated surface water or groundwater results) were identified at the closed Rifle Range Road 
landfill, closed outdoor swimming pool landfill, stormwater drain piping, some of the aboveground 
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or underground petroleum storage tanks, the former dry-cleaning facility, coal loading area, and 
the Fire Ground Water Filter Wash-down Area.  

 Groundwater impacted by Site derived PFAS sources is generally migrating in a southerly to 
easterly direction and discharges into Hanns Inlet or interacts with surface water within the tidal 
creeks within the low lying tidal sections of the Site, which ultimately discharge to Hanns Inlet  

 The closed Rifle Range Road landfill, the closed outdoor swimming pool landfill, the former dry-
cleaning facility, and some fuel storage tank areas were identified as potential minor sources due 
to PFAS detects in the groundwater above anticipated levels in the groundwater plume. Overall 
these are minor contributions to the overall quantity of PFAS. 

 Surface water and sediment within the Site is primarily impacted with Site-derived PFAS however 
PFAS impacted surface water was reported entering the Site via Council drains from unknown off-
Site source(s) at two locations along the northern and western Site boundaries. 

 Overall the findings of the DSI identify a relatively low but diffuse total mass of PFAS 
predominantly within the soil, surface water and groundwater within the Site.  

 A figure demonstrating some of the above site features and observations is presented as follows: 

 

What conclusions are drawn from the DSI 

The DSI has been completed in accordance with the NEPM and PFAS NEMP. The current extent of 
PFAS contamination in terms of sources, pathways and receptors has been defined and therefore the 
objectives of the DSI have been met 

In respect of risk to human health 

 Residual PFAS concentrations in sampled and tested soil within the operational area did not 
exceed the adopted screening criteria for the protection of human health (industrial and 
commercial land uses) and accordingly are not considered a potential risk to human health for 
Base workers and / or Site visitors 

 Residual PFAS concentrations in sampled and tested soil, surface water and groundwater within 
the operational area did exceed the adopted screening criteria for the protection of workers 
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undertaking intrusive works, but standard Defence procedures for occupational health and safety 
reduce the risk to low and acceptable levels 

 Residual PFAS concentrations in sampled and tested soil within the Sports Fields did not exceed 
the adopted screening criteria for the protection of human health (public open spaces) and 
accordingly are not considered a potential risk to human health for Trainees, Base workers and / or 
Site visitors 

 There is no evidence of any adverse risk to on-Site Base workers and trainees, Site visitors and/or 
construction workers in respect of the reported residual PFAS impacts in soils, although caution 
should be exercised in respect of intrusive works to be conducted within the Fire Ground owing to 
the uncertainty of residual underlying the current lined ponds 

 The investigation and sampling of groundwater indicates that there is no evidence of impact to off-
site groundwater (considered to be east, north, west and south-west of the Site) from Site-derived 
PFAS impacts and consequently no potential risk to human health 

 There is no realistic potential for PFAS impacted groundwater and surface waters to discharge and 
impact upon on-Site permanent residential areas and Child Care Centre, and off-Site residential 
and mixed land use areas to the north, west and south-west from the Site-derived PFAS impacts 

 There is no evidence of adverse risk to consumers of edible fish caught within the confines of 
Hanns Inlet, although it is identified that access to these waters for fishing purposes is strictly 
prohibited  

In respect of risk to the environment (ecological receptors) 

 There is evidence of potential risk to the environment (on-Site ecological receptors) by direct 
exposure and bioaccumulation / secondary poisoning to PFAS-impacted soils and surface waters 
at the Fire Ground, creek system and neighbouring wetlands, the Fire Station and the Former STP 

 There is evidence of potential risk to the environment (on-Site ecological receptors) by direct 
exposure and bioaccumulation / secondary poisoning to PFAS-impacted groundwater discharging 
to wetlands areas 

 The primary driver of risk is discharge of PFAS-impacted waters and groundwater to the receiving 
marine environment within Hanns Inlet, and the potential for adverse impacts to marine biota, 
although Aurecon notes no adverse risk to consumers of edible fish caught within the confines of 
Hanns Inlet was identified. 

In respect of preclusion of Victorian beneficial uses of land, surface water, and groundwater: 

Based on exceedances of respective screening levels the following beneficial uses are precluded: 

 Land SEPP:  Maintenance of ecosystems (MoE) On-Site 

 Land SEPP: Human health – Intrusive / Maintenance Workers On-Site 

 Groundwater SEPP: Maintenance of ecosystems (MoE) (99% species protection) On-Site 

 Groundwater SEPP: Agriculture, parks and gardens On-Site 

 Groundwater SEPP: Stock watering On-Site 

 Groundwater SEPP: Industrial water use On-Site 

 Water SEPP: Aquatic plants and animals (99% species protection) On-Site 

 Water SEPP: Water suitable for aquaculture and edible seafood On-Site 

 Water SEPP: Water-based recreation 
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Recommendations flowing from the findings of the DSI 

Based on the characterisation of the key source areas and the understanding of complete linkages 
with migration pathways and receptors, it is considered that there is sufficient information to devise 
risk-based remediation strategies without the need to pursue further and more detailed site-specific 
assessment of risk to human health and/or ecological receptors. 

Consistent with the protocols developed by Defence, the findings of the DSI will be used in the 
preparation of a PFAS Management Area Plan (PMAP), and as part of the PMAP, an ongoing 
monitoring plan (OMP) will be proposed.  

The primary focus of the PMAP will be on the implementation of appropriate measures to address the 
ongoing discharge of Site-derived PFAS into Hanns Inlet. In addition, potential management options, 
such as a combination of engineering and administrative controls, will be set out in the PMAP to 
mitigate the risks posed by beneficial uses of land, surface water, and groundwater that are precluded 
because of impact by Site sources of PFAS. The PMAP and OMP will also address the data gaps and 
material areas of uncertainty from the DSI as identified in Section 12.   

 



Project 256337  File 256337-HMAS Cerberus-DSI_Rev4-Final.docx  Date 10/09/2018  Revision 4  vi 

Executive Summary – Technical Version 

 Identify potential PFAS contamination sources associated with the use, storage and waste management
of legacy AFFF products

 Identify, confirm and / or characterise the nature, fate and transport of potential PFAS contamination
(vertically and laterally)

 Evaluate Site data against Tier 1 screening criteria to determine if PFAS contamination poses a risk such
that a Site-specific human health and / or ecological risk assessment needs to be undertaken

1 http://www.defence.gov.au/Environment/PFAS/Default.asp 
2 http://www.epa.vic.gov.au/PFAS_NMP  

Introduction and Background 
Aurecon Australasia Pty Ltd (Aurecon) was engaged by the Department of Defence (Defence) to undertake a 
Detailed Site Investigation (DSI) of per- and poly-fluoroalkyl substance (PFAS) site conditions on, and near 
HMAS Cerberus (the Site), which have resulted from the historical use (practice ceased in 2008) of aqueous 
film forming foam (AFFF) for fire-fighting and fire-fighting training exercises.  

The investigations were commissioned as part of Defence’s review of the historical use of aqueous film 
forming foam (AFFF) containing PFAS across its portfolio of Defence properties and the implementation of a 
national plan1 to prioritise Defence properties for preliminary and detailed environmental site investigations. 
The purpose of the comprehensive investigation program, including this Detailed Site Investigation is to 
identify and document the nature and extent of PFAS contamination, asses potential risk to human health 
and ecological receptors, and where necessary develop appropriate risk management actions. 

This report presents the findings of the Detailed Site Investigation (DSI) of PFAS at HMAS Cerberus and the 
immediate surrounding area undertaken by Aurecon between April 2017 and July 2018.  

The DSI has been designed and implemented in general accordance with the framework for the assessment 
of site contamination provided by Schedules A and B of the National Environment Protection (Assessment of 
Site Contamination) Measure 1999, as amended in 2013 (NEPC, 2013), and guidance provided by the PFAS 
National Environmental Management Plan2 (PFAS NEMP) (HEPA, 2018) and relevant jurisdictional 
guidance established in in Victoria. 

Objectives 
The objectives of the DSI were to identify the nature and extent of PFAS in the environment from legacy 
AFFF use at the Site and any potential risks to people or the environment. The understanding of these 
potential risks is essential for the development of appropriate risk management actions associated with any 
identified AFFF- sourced PFAS contamination on HMAS Cerberus and surrounding environs, where 
necessary. 

Task specific objectives established by Defence included: 

http://www.defence.gov.au/Environment/PFAS/Default.asp
http://www.epa.vic.gov.au/PFAS_NMP
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 Undertaking a comprehensive contaminated land investigation and associated risk assessment to
determine whether on and off property community stakeholders have access to safe drinking water that
has not been affected by PFAS sourced from the Site

 Identify and assess off-property land and water uses associated with food production for human
consumption

 Identify and provide initial characterisation of non PFAS chemicals of concern both on and off-Site

 Ensure that all Site specific-information is captured and retained for use by Defence

 Develop a PMAP for the Site to manage PFAS contamination

 Develop and implement a detailed Stakeholder and Community Engagement Program to ensure
stakeholders are appropriately informed and engaged

Scope of works 
The scope of works designed and implemented for the DSI is consistent with the ASC NEPM and comprised: 

Key action Description 

Literature review  Review of publicly available and Defence-provided literature and previous investigation
reports pertaining to the site and general information on PFAS

Water use survey  Undertake a survey of water usage/sources of properties within 1 km of the site boundary
 Results used to inform whether groundwater is consumed and for what uses to allow

evaluation of potential exposure to Site-derived PFAS

Field work  Completion of an intrusive investigation on the Site and surrounding areas to assess the
nature and extent of PFAS impact

 Collection of field data and sampling and analysis of soil, sediment, sludge, surface water and
groundwater, and limited biota (vegetation and fish) from targeted locations on-site and in the
surrounding areas

 The intrusive investigation included:

− Soil sampling comprising analysis of 132 primary soil samples on-site across four
monitoring rounds to identify and delineate sources 

− Groundwater sampling comprising installation of 22 new groundwater monitoring wells and 
analysis of 136 primary groundwater samples across three monitoring rounds to assess 
aquifer characteristics and PFAS presence within the groundwater 

− Surface water sampling comprising 39 on-site-primary samples, 42 off-site primary 
samples (collected in Hanns Inlet) primary samples across three monitoring rounds to 
assess the transport of PFAS in surface water during low and high tide 

− Pore water sampling comprising 19 primary samples co-located with sediment samples in 
Hanns Inlet 

− Sediment sampling comprising 30 primary on-site samples and 20 Hanns Inlet samples to 
assess the accumulation of PFAS in the sediment 

− Sludge sampling comprising 8 primary samples from the dried out former sewage 
treatment plant (STP) lagoons 

− Biota (vegetation) sampling comprising 19 primary samples (grass root/sward, algae) 
collected in conjunction with sampling of soil and surface water 

− Biota (fish) sampling comprising 66 primary samples (range of species) collected from 
Hanns Inlet to assess impact on sensitive ecological receptors 

Laboratory 
analysis 

 Analysis of recovered samples (including intra- and inter-laboratory duplicates) and rinsate
blanks for PFAS
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Key action Description 

Assessment of 
Site investigation 
results 

 Comparison of laboratory results with documented Tier 1 investigation levels (the assessment
criteria)

 Discussion of results of sampling and analysis, including an assessment of the potential risks
and impacts on human health and the environment

 Screening (preliminary) risk assessment based on the identified nature and extent of PFAS
impact

 Development of a Conceptual Site Model to identify the relevant pollutant linkages
 Identification of the remaining gaps and uncertainties, and the requirement for further

assessment
 Establishment of appropriate Site management options, and consideration of remedial

options suitable for breaking the identified relevant pollutant linkages (as part of the PFAS
Area Management Plan3)

Reporting  Prepare a stand-alone document combining both factual and interpretative components of the
PFAS investigation that contains data to inform the requirements for future actions, including
management of risk and remedial options

Site Setting 
HMAS Cerberus is located between Somers and Bittern / Crib Point, on Western Port Bay, approximately 
70 km south of Melbourne, Victoria. The Site surrounds Hanns Inlet, which is located off the north arm of 
Westernport Bay, the latter being an internationally significant wetland listed under the Ramsar Convention 
on Wetlands. 

Land use surrounding the Site includes: 

 North: residential, industrial facilities (BlueScope Steel and Long Island Point petroleum storage and
processing facilities), natural bushland, urban reserves, closed Crib Point municipal landfill on Lens St,
Bittern.

 West: agricultural (grazing and dairy), residential and South East Water (SEW) Somers RWTP.

 South: agricultural, residential and natural bushland, Western Port Bay.

 East: Hanns Inlet and the North Arm of Western Port Bay, fishing, fire tugboat berthing and support
facilities, and residential

Topographically, the Site is located within a broad valley that slopes to the south-east towards Hanns Inlet 
and the North Arm of Westernport Bay.  Surface water comes onto Site via several drains along the northern 
and western Site boundaries which are topographically up-gradient of the Site.  Site surface water 
discharges two tidal creeks (South and East Creek) that drain to Hanns Inlet or directly into Hanns Inlet 
through the storm-water system and outflows. 

Shallow aquifers below the Site fall within a groundwater basin coincident with the local surface-water 
catchment.  These shallow aquifers are predominantly recharged directly by rainfall within the local 
catchment; and to a lesser degree by irrigation of sports fields or agricultural land.  Within the operational 
area of the Site, standing water levels (SWLs) measured between 2016 and 2017 were typically between 2 
and 11 m deep. Shallow groundwater beneath the Site generally groundwater flows to the south or east and 
discharges directly into Hanns Inlet. Groundwater salinity at and near the Site falls within Segment B (that is, 
between 1,000 mg/L and 3,500 mg/L of total dissolved salts (TDS), indicating that it is generally not suitable 
for potable use.  Seawater intrusion occurs near the tidal channels south and east of the operational area 
and along the shoreline of Hanns Inlet. 

There is no use of groundwater within the Site. 

Groundwater use within the surrounding area (~1km around the Site) was found to be minimal, primarily 
owing to the presence of reticulated mains potable water supply.  

3 The PMAP will be produced as a stand-alone document following finalisation of the DSI. 
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The Investigation Area 
The investigation area (IA) for the intrusive component of the DSI works is identified as including the land 
within the cadastral boundary of the Site (excluding areas to the south) and the channel and flanking 
intertidal zone within Hanns Inlet. Note that the southern portion of the Site was excluded from the DSI works 
owing to the presence of unexploded ordnance (UXO), however it is not considered that this would affect the 
completeness of the DSI as there are no known or suspected AFFF sources or pathways within this portion 
of the Site. 

AFFF use, storage and waste areas 
 AFFF use and storage historically occurred within the Fire Training Ground and the Fire Station (and

adjacent Ornamental Lake).  AFFF residue in fire-fighting equipment and hoses was inferred to have
been used on one occasion to fight a bushfire along a portion of the eastern Site boundary.  The use of
AFFF in the immediate vicinity of four underground fuel storage tanks could not be conclusively
established.

 AFFF waste disposal (i.e. the disposal or discharge of AFFF and/or AFFF packaging) is understood to
potentially occurred within one of the five historical landfills identified on site, as well as historic discharge
to the historic sewerage treatment plant, and the burial of organic matter (sourced from the clearing of the
channel within Hanns Inlet) within the sullage pit.

 Other sources of PFAS include potential historical AFFF sourced PFAS present within recycled water
provided by South-East Water and used to irrigate sporting fields within the Site.

DSI Findings – nature and extent of AFFF PFAS impacted 
media  
The DSI results show that the main primary PFAS soil source areas are: 

The Fire Ground 

 Wetlands nearby to the Fire Ground straddling South Creek (South Creek wetlands), which historically
received PFAS discharges from the Fire Ground.

A lesser primary PFAS source area of impacted soil and sediment is at the Fire Station and nearby 
Ornamental Lake. 

Minor soil source areas were identified at: 

 Former STP and associated settling lagoons

 Sports fields irrigated with Class C recycled water

 Sullage Pit

An isolated area of PFAS soil impact near the north-eastern land boundary was identified in a region near to 
bushfires in the 1990’s where AFFF residue may have been present in firefighting equipment.  

While not contributing significantly to the PFAS load to receptors, other minor sources (based on elevated 
surface water or groundwater results) were identified at the closed Rifle Range Road landfill, closed outdoor 
swimming pool landfill, stormwater drain piping, some of the aboveground or underground petroleum storage 
tanks, the former dry-cleaning facility, coal loading area, and the Fire Ground Water Filter Wash-down Area.  

Samples from the remainder of the Site reported non-detect to negligible PFAS concentrations in soil that 
were not indicative of source areas.  

The nature and extent of PFAS-impacted media reflects migration of PFAS away from the identified source 
areas via surface water and groundwater. The lateral and vertical extents of detected PFAS was generally 
defined around each source area except for the primarily vertical extent of impact below the Fire Ground 
lagoon where access for intrusive investigations beneath the lagoon was limited due to access restrictions. 
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The principal PFAS component of these soil impacts is PFOS, where the total interpolated PFOS mass in 
soil is an order of magnitude above PFHxS total mass and three orders of magnitude above PFOA total 
mass. Most of this mass is contained in shallow soils around the Fire Ground and nearby wetlands.  

All results for soil samples recovered during the Aurecon DSI and the prior Golder works programs were 
below the Tier 1 screening level for PFOS for the relevant land use scenarios, except for exposure to 
intrusive workers and ecosystems. For the objectives and purposes of the DSI, it is considered that adequate 
delineation of the extent of PFAS impact at each of the main sources of PFAS at the Site has been achieved. 

The interpolated volumetric mass of total PFAS in Site soils as defined by the extent of the analytical data set 
is estimated as: 

 Total PFOS in soil = approximately 60 kg in 750,000 m3 of soil

 Total PFOA in soil = approximately 0.06 kg in 6,000 m3 of soil

 Total PFHxS in soil = approximately 3 kg in 160,000 m3 of soil

- Total PFOS in groundwater = approximately 2 kg in 9,800,000 m3 of water

- Total PFOA in groundwater = approximately 0.1 kg in 2,700,000 m3 of water

- Total PFHxS in groundwater = approximately 2 kg in 21,850,000 m3 of water

With regards to the distribution of PFOS between soil and groundwater, of the total PFOS mass in soil, 19% 
of this is residing in the saturated zone, and of the PFOS mass in the saturated zone 20% of that is the total 
PFOS mass in dissolved in groundwater. This is consistent with the relatively slow movement of PFOS in 
groundwater that has been observed and the confinement of the PFOS plume to the western section of the 
base. Without source area abatement these impacts are likely to continue, however the results indicate 
migration in groundwater is slow and the extent of physical attenuation could be high.  

The majority of the observed PFOS and PFHxS is present within the unsaturated (vadose) zone soils 
(~80%), whilst the majority of the PFOA is observed in the saturated zone soils (~66%). 

The Site is situated at the bottom of the local water catchment. Hence, from the higher portions of the water 
catchment surrounding the Site, both surface water and groundwater pass through the Site before 
discharging to either Site drainages or directly into Hanns Inlet.  

Groundwater impacted by Site derived PFAS sources is not migrating towards off-Site groundwater wells 
located east, west and north of the Site. These areas are located hydraulically up- or cross-gradient from the 
Site sources of PFAS. Therefore, a complete groundwater pathway does not exist between Site sources of 
PFAS and groundwater users located west and north of the Site. 

The lateral and vertical extent of PFAS-impacted groundwater has been defined up to discharge points into 
surface waters either within the Site creek systems or directly to Hanns Inlet. The PFAS plume originating at 
the Fire Ground migrates towards and discharges into the creek south of the Fire Ground. At the Fire Station 
and Ornamental Lake, PFAS-impacted groundwater discharges into Hanns Inlet. In the marina area, a 
source of PFAS, which may originate from the Sports Fields that historically received Class C recycled water, 
has impacted groundwater that is migrating through both the fill aquifer and the uppermost saturated interval 
of the Brighton Group aquifer, which discharges into Hanns Inlet. Visualisation of the plume (refer to Section 
11) highlighted potential minor sources including the Sullage Pit, closed Rifle Range Road landfill, closed
outdoor swimming pool landfill, some of the fuel storage areas, and the former dry-cleaning facility. These
areas were identified as potential minor sources during data visualisation due to PFAS detects in the
groundwater above anticipated levels in the groundwater plume. However, there is no evidence of AFFF
storage or use in these areas from desktop review and interviews. Overall, these are minor contributions to
the PFAS mass loading.

PFHxS groundwater impacts originating from the identified source areas are forming a contiguous plume 
across the Site, whilst PFOS groundwater impacts are confined to a plume covering the western extent of 
the base infrastructure with two smaller isolated plumes in the eastern area of the base adjacent to Hanns 
Inlet. PFOA groundwater impacts are confined to a small contiguous plume between the Fire Ground and the 
wetlands straddling South Creek near the Fire Ground. 

The interpolated volumetric mass of total PFAS in Site groundwater as defined by the extent of the analytical 
data set is estimated as: 
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Surface water within the Site is primarily impacted with Site-derived PFAS, however PFAS impacted surface 
water was reported entering the Site from unknown off-Site source(s) at two locations along the northern and 
western Site boundaries. In response to local rain events, the calculated approximate flux of total PFAS 
entering the Site from these unknown off-Site source(s) is approximately 0.12 gm/day (120 mg/day). 
Impacted Site surface water discharges to tidal creeks that drain to Hanns Inlet or directly into Hanns Inlet 
through the storm-water system and outflows. The calculated flux of total PFAS discharging into the tidal 
creeks or directly to Hanns Inlet is approximately 0.8 g/day (800 mg/day). 

Surface water in the western and central portions of Hanns Inlet is impacted by PFOS. Results for samples 
collected from the water column in these areas exceeded the Tier 1 direct toxicity screening level for PFOS 
for 99% species protection in marine ecosystems. PFAS was not detected in the eastern portion of Hanns 
Inlet (at the opening of Hanns Inlet into Western Port Bay). 

Overall the findings of the DSI identify a relatively low but diffuse total mass of PFAS predominantly within 
the soil, surface water and groundwater at the Site. 

DSI Findings – risk to human health and the environment 
Based on the findings of the DSI, the following conclusions are made in respect of risk to human health and 
the environment: 

Human Health 

 The investigation and sampling of groundwater indicates that there is no evidence of a complete pathway
between Site sources of PFAS to off-Site groundwater users (considered to be east, north, west and
south-west of the Site) from Site-derived PFAS impacts. Consequently, there is no potential risk to human
health

 There is no realistic potential for PFAS-impacted groundwater and surface waters to discharge and
impact upon on-Site permanent residential areas and the Child Care Centre

 There is no evidence of adverse risk to consumers of edible fish caught within the confines of Hanns Inlet,
although it is identified that access to these wasters for fishing purposes is strictly prohibited

 There is no evidence of any adverse risk to on-Base non-intrusive workers or Site visitors.

 Intrusive/maintenance workers:

− Reported residual PFAS impacts in soils at the Fire Ground and South Creek wetlands, surface water
at the Fire Ground lagoon, and groundwater at the Fire Ground/South Creek pose an unacceptable 
risk to workers undertaking intrusive works. 

− Note that the residual risk would be low and acceptable because intrusive/maintenance works would 
be undertaken under standard Defence OHS and construction environmental management plans.  

− These administrative controls would manage the risk posed by intrusive works across the Site 
including works conducted within the key PFAS source areas (Fire Ground and wetlands, Fire Station / 
Ornamental Lake and Former STP) and address any uncertainty of PFAS impact in other areas at the 
Site.  

Environment 

 There is evidence of potential risk to the environment (on-Site receptors) by direct exposure and
bioaccumulation / secondary poisoning to PFAS-impacted soils and surface waters at the Fire Ground,
creek system and neighbouring wetlands, Fire Station / Ornamental Lake, and the former STP

 There is evidence of potential risk to the environment (on-Site receptors) by direct exposure and
bioaccumulation / secondary poisoning to PFAS-impacted groundwater discharging to wetlands

 The primary driver of risk is discharge of PFAS-impacted waters and groundwater to the receiving marine
environment within Hanns Inlet, and the potential for adverse impacts to marine biota, although Aurecon
notes no adverse risk to consumers of edible fish caught within the confines of Hanns Inlet was identified.
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Victorian beneficial uses of land, surface water, and groundwater 

Based on exceedances of respective screening levels the following beneficial uses are precluded: 

 Land SEPP:  Maintenance of ecosystems (MoE) On-Site

 Land SEPP: Human health – Intrusive / Maintenance Workers On-Site

 Groundwater SEPP: Maintenance of ecosystems (MoE) (99% species protection) On-Site

 Groundwater SEPP: Agriculture, parks and gardens On-Site

 Groundwater SEPP: Stock watering On-Site

 Groundwater SEPP: Industrial water use On-Site

 Water SEPP: Aquatic plants and animals (99% species protection) On-Site

 Water SEPP: Water suitable for aquaculture and edible seafood On-Site

 Water SEPP: Water-based recreation

Next steps 
Based on the characterisation of the key source areas it is considered that there is sufficient information to 
devise risk-based remediation strategies without the need to pursue further and more detailed site-specific 
assessment of risk to human health and/or ecological receptors.  

Consistent with the protocols developed by Defence, the findings of the DSI will be used in the preparation of 
a PFAS management area plan (PMAP), and as part of the PMAP an ongoing monitoring plan (OMP) will be 
developed. The primary focus of the PMAP will be on the implementation of appropriate measures to 
address the risk posed by ongoing discharge of Site-derived PFAS into Hanns Inlet. In addition, potential 
management options, such as a combination of engineering and administrative controls, will be set out in the 
PMAP to mitigate the Site conditions that have precluded beneficial uses of land, surface water, and 
groundwater.  

The PMAP and OMP will also address the data gaps and material areas of uncertainty identified by the DSI. 
Aurecon is currently developing the PMAP, which will be endorsed by the appointed Environmental Auditor 
and EPA Victoria prior to implementation.  




