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Executive Summary
AECOM Australia Pty Ltd (AECOM) was engaged by Department of Defence (Defence) to undertake a
Detailed Site Investigation (DSI) at Singleton Military Area (SMA), located at Range Road, Singleton,
NSW. The DSI also included the investigation of surrounding off-Site areas. The Investigation Area
(IA) comprises SMA and the surrounding off-Site Areas and is presented on Figure 1 and Figure 2 in
Appendix A.

SMA, established in 1939, is a large and important military base which houses the Australian Army
School of Infantry and Special Forces Training Centre. As part of routine activities, aqueous film
forming foam (AFFF), known to have contained per-and poly- fluoroalkyl substances (PFAS), was
used at the SMA for fire training and emergency response.

The objectives of the DSI where to derive environmental data that will enable:

· Evaluation of the extent of PFAS presence at identified source areas at SMA and in off-Site areas
within the IA.

· Assessment of the nature and possible extent of PFAS presence arising from SMA, and whether
background sources (not related to SMA) may exist and could be contributing towards the PFAS
impacts.

· Refinement of the Conceptual Site Model (CSM) presented in the Preliminary Site Investigation
Report (AECOM, 2019a).

· Generation of data to assist in scoping and planning of PFAS management options.

The scope of work performed during the DSI involved the following:

· Installation of 57 groundwater monitoring wells.

· Advancement of 14 additional boreholes for soil sampling.

· Excavation of seven test pits.

· Analysis of 238 soil samples.

· Analysis of five concrete samples.

· Sampling and analysis of 107 groundwater samples.

· Sampling and analysis of 51 surface water samples and 65 sediment samples.

The works completed as part of the DSI have identified PFAS the following source areas at SMA:

· Former Cantonment Fire Station.

· DNSDC Compound.

· Alternate Landing Ground (ALG).

· Dochra Airfield.

· Helicopter Landing Ground (HLG).

A number of potential off-site PFAS sources have been identified within and surrounding the IA,
including a sewage treatment plant, Whittingham Airstrip, various mine sites, fire and rescue service
facilities and power plants.

Detectable concentrations of PFAS measured in soil samples collected from the potential source
areas at SMA were all less than the adopted human health and ecological criteria with the section of
one sample collected from the former fire station. In some source areas, PFAS has migrated vertically
into the regional aquifer. The spatial distribution of PFAS detections in groundwater is limited and, in
some cases isolated, and it is considered unlikely that groundwater migration is a significant transport
mechanism off-site.
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Surface water run-off from the source areas has resulted in the detectable concentrations of PFAS
flowing into catchment drainage lines, as well as absorbing into soils and sediments in the
drains/creeks. Detectable concentrations of PFAS were measured in surface water and sediment
samples collected from creek lines within SMA. Detections were also found at locations where surface
water discharges from the Site.

The CSM has been updated based on the analytical results and the information received from the
water use surveys. Within the IA, bore water is used for a range of purposes including household
purposes, irrigation and livestock watering. Surface water is used for recreational purposes as well as
irrigation and livestock watering. These pathways have been considered in the CSM.

The CSM and data generated from the DSI will be used to inform scoping and planning for future
management options for the Site.
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1.0 Introduction
AECOM Australia Pty Ltd (AECOM) has prepared this Detailed Site Investigation (DSI) Report as part
of the Lead Consultant Services for Detailed Environmental Investigations of per- and poly-fluoroalkyl
substances (PFAS) package of works at Singleton Military Area (SMA) (the Site) and the surrounding
area. The SMA comprises the Lone Pine Barracks (the Cantonment) and the Singleton Training Area
(STA). The Investigation Area (IA) comprises SMA and surrounding off-site area and is presented on
Figure 1 and Figure 2 in Appendix A. The focus of the DSI is the IA.
An independent NSW Environment Protection Authority (EPA) Site Auditor, Tony Scott of Coffey (the
Site Auditor), was engaged by Defence to review work related to the works package undertaken by
AECOM.

1.1 The Site
SMA is a large and important military base located at Range Road, Singleton, in the Hunter Valley
region of New South Wales.  SMA is located approximately 3 km south-west of the Singleton township
and covers an area of approximately 14,375 hectares. SMA was established in 1939 and houses the
Australian Army School of Infantry and Special Forces Training Centre.

1.2 Objectives and Scope
During previous investigations by others and a Preliminary Site Investigation (PSI) (AECOM, 2019a),
the presence of PFAS were confirmed in soil (surface scrapes and shallow test pits), groundwater,
surface water and sediment sampled at several anticipated source areas (where historical aqueous
film forming foam [AFFF] use was noted or inferred) on the Cantonment and STA.

PFAS including perfluorooctane sulfonate (PFOS), perfluorooctanoic acid (PFOA) and
perfluorohexanesulphonic acid (PFHxS) were reported at concentrations greater than the adopted
health screening criteria (outlined in Section 4.0) at several locations both on and off-site. Where
historical data were available, reported PSI PFAS concentrations were typically comparable to
historical concentrations.

The objective of the DSI is to build upon the data set generated in the PSI and:

· Further evaluate the extent of PFAS presence at identified source areas on-site, and in off-site
areas within the IA.

· Assess the nature and possible extent of PFAS presence arising from the Site, and whether
background sources (not related to the Site) may exist and could be contributing towards the
PFAS impacts identified both on and off-site.

· Refine the CSM for the Site and off-site IA describing Source-Pathway-Receptor (S-P-R) linkages
by:

- Improving the understanding into the historical use of AFFF at identified source areas at the
Site, and at surrounding off-site source areas.

- Refining the current understanding of PFAS migration mechanisms both on and off-site.

- Identify the extent of PFAS concentrations greater than the laboratory Limit of Reporting
(LOR), on and off-site to assist in identifying the potentially exposed human and ecological
receptors and evaluate likely exposure pathways.

· Assess whether PFAS pose a potential or actual risk to human health and the environment.

· Increase the data set to assist in the scoping and planning of PFAS management options.

To complete the project objectives, the scope of work is summarised in Table 1.



AECOM Singleton Military Area- PFAS Investigation
Detailed Site Investigation
Commercial-in-Confidence

Revision 0 – 28-Nov-2019
Prepared for – Department of Defence – ABN: 68706 814 312

2

Table 1 Scope of works summary

Item SMA Off-Site IA
Installation of groundwater monitoring
wells 50 7

Advancement of boreholes 14 0

Excavation of test pits 7 0

Collection of soil samples 208 30

Collection of concrete samples 5 0

Gauging of groundwater wells
64 (50 newly installed and
14 existing monitoring
wells)

7

Collection of groundwater samples 81 26

Collection of surface water samples 33 18

Collection of sediment samples 48 17

Hydrogeological testing (slug tests) 9 0

The detailed scope of works, data quality objectives (DQOs), and the sampling, analysis and quality
plan (SAQP) are provided in Section 3.0.
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2.0 Site Identification and Background

2.1 Singleton Military Area
SMA is divided into the Lone Pine Barracks (the Cantonment) which is comprised of accommodation,
maintenance and training facilities, and the Singleton Training Area (STA) which is comprised of a
number of former and active ranges for weapons firing, vehicle training and explosives testing.
Support activities undertaken primarily at the Cantonment include vehicle maintenance, storage and
distribution of fuels, equipment wash-down and firefighting training. A fire station was operational at
the Cantonment between 1963 and 1994. There are no known stores of AFFF remaining at SMA and
firefighting training is not known to have occurred since the closure of the fire station. Firefighting
services to the SMA are now understood to be undertaken by Fire and Rescue NSW Singleton station.

During the PSI (AECOM, 2019a) a review of site activities and the historical use of AFFF at SMA was
undertaken to identify potential source areas for investigation during preliminary sampling. Further
information of AFFF usage at the SMA is presented in Section 2.3.  The site is zoned “SP2
Infrastructure” for the purposes of Defence under the Singleton Local Environment Plan 2013.

Historical activities also included the burial of waste materials in shallow landfills across the
Cantonment and STA.

2.2 The Investigation Area
The IA boundary is shown in Figure2, Appendix A, and comprises of:

· Heuston Lane, Cemetery Lane, Newington Lane and Haggarty’s Lane to the north.

· Putty Road and the western boundary of the STA to the west.

· The southern boundary of the STA to the south.

· The eastern boundary of the STA, Main Northern Railway, the New England Highway and several
cadastral boundaries to the east.

· Major surface water drainage including:

- Mudies Creek, Emigrant Creek and Overingham Creek, Nine Mile Creek and/or Loder Creek,
ultimately discharging to the Hunter River.

- Doughboy Hollow Creek, which, does not appear to discharge to the Hunter River except
possibly under flood conditions.

- Monkey Creek and Peachtree Creek to the south-east and south-west of the STA, and
ultimately discharging to Wollombi Brook.

2.3 Historical AFFF use
A review of site activities and the historical use of AFFF at SMA to identify potential source areas was
conducted during the PSI (AECOM 2019a). The review involved an inspection of current site
infrastructure, review of previous environmental investigations, and interviews with a number of current
and former SMA personnel who worked at the Site in military or non-military roles. A summary of
pertinent findings from the site inspections and personnel interviews as presented in the PSI Report
(AECOM, 2019a) is provided in Table 2.
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Table 2 Historical AFFF Use

Site Area
(Contaminated
Site Record
[CSR] ID)1

Description of Activities

Cantonment

Fire Station
(CNN0018)

The Fire Station was operational between 1963 and 1994 and used for the storage
of AFFF and firefighting equipment, and for firefighting training activities.

Typical quantities of AFFF stored during times of operation are unknown. At the
time of inspection in mid-2018 two 20 L containers of AFFF were stored in the
building. The source of these 20 L containers is unknown it is unlikely that they
have been stored at the Site since the fire station ceased operation.

Firefighting training involved the excavation of shallow pits up to 1 metre below
ground surface (m bgs), followed by ignition of solid fuels and extinguishment using
AFFF formulations. Firefighting training was conducted on a concrete pad to the
south of the Fire Station building, and in shallow pits (unsealed ground) to the west
of the building.

Fire truck service pumps were also tested by pumping water from a large diameter
well located in the hardstand behind the Fire Station building. Although it is
unknown if the large diameter well is lined, it is likely that a conductor casing would
have been installed to keep the unconsolidated material from caving in the well,
which is standard practice in large diameter well construction. Depth to
consolidated material in CNN0018_GW03 is 10 m bgs. Hoses used to pump
groundwater may have introduced AFFF to the well.  It is noted that AFFF was
discharged to the ground, not into the well.

Excess foam was disposed to ground to the south of the building with runoff
draining overland to the south-west. Fire trucks were also washed down with AFFF
to the west of the building.

Defence
National
Storage and
Distribution
Centre
(DNSDC)
(CNN0039)

Storage and maintenance facility constructed in 1963. Activities include the storage
of fuels, oils and other chemicals, incineration of waste fuels, and maintenance on
vehicles and equipment. Previous emergency response and firefighting training
activities are unknown.

AFFF discharged from fire trucks during maintenance was drained to the creek to
the east of the compound.

Anecdotal information suggests AFFF was periodically discharged to ground
surface adjacent to a tree in the central compound as part of non-military activities
by personnel. Personnel recall an area of approximately 3 x 5 m would be covered
with AFFF. Liquids would drain to the creek east of the compound.

Alternate
Landing Ground
(ALG)

The ALG is used sporadically by the Army and Royal Australian Air Force. Units
that use the airfield are responsible for providing their own firefighting capabilities
and exact quantities and types of AFFF used at the airfield unknown.

Anecdotal information suggests AFFF was likely discharged during line testing on
fire trucks prior to aircraft landing, and during potential emergency responses
activities. Line testing was conducted adjacent to the wind sock to the north of the
airstrip.

Helicopter
Landing Ground
(HLG)

The HLG operated in the open space behind the current Q Store. The helicopter
landing area was used for re-fuelling and training until the mid-1990s. Anecdotal
information suggests a portable tank containing AFFF was permanently stationed

1 Contaminated Site Records (CSRs) describe sources areas of contamination. Each CSR has a unique identifier. Some source
areas of contamination are yet to have a CSR ID assigned.
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Site Area
(Contaminated
Site Record
[CSR] ID)1

Description of Activities

here during operation.

Fuel Point
(CNN0229)

Bulk quantities of petrol and diesel are stored in five underground storage tanks in
the area. Potential historical AFFF use during training or emergency response
activities is not known.

Former Asset
Services
Compound
(CNN0229)

Constructed between 1963 and 1974. Bulk storage of petroleum and diesel in two
15 kL USTs and oils in several 210 L drums prior to demolition in 1990. Fire
suppression infrastructure and history of emergency firefighting activities is
unknown.

North-west Site
Boundary -
Matilda Drive

An unnamed tributary of Doughboy Hollow Creek drains off-site in the vicinity of the
Cantonment entrance gate. The tributary originates downgradient of the ALG and is
considered to receive runoff from several potential AFFF source areas including the
ALG, Fire Station, Former Asset Service Compound and the Fuel Point.

Former Landfill
and
Flamethrower
Range
(NSW1143)

Former training range used for flamethrower training exercises. Historical
information suggests hydrocarbon propellants were stored at or close to the range.
Potential AFFF use is considered low. Fires were extinguished with fire blankets.

Landfill Areas
(Various)

A number of former shallow waste burial areas are located across the Cantonment
and were used for the disposal of demolition waste materials, refuse from historic
base operations and domestic activities.

Previous investigations of waste burial areas indicate metal drums, USTs pieces
and fire extinguishers have been identified on the surface and in excavated test
pits.

The historical practice of crushing and burning landfill material may also have
required the use of AFFF to put out fires. Several landfills are located close to the
Fire Station and are considered to have a higher probability of receiving Fire
Station-related wastes historically.

Centre Ridge
Honey Pot Area
(S033)

Sewage and surplus liquid wastes disposal area located at the Centre Ridge
accommodation compound. Sewage was typically stored in personal containers by
SMA personnel during training exercises conducted at the STA. The containers,
colloquially called “Honey Pots” were emptied at the area following completion of
exercises. The exact location and typical volumes of liquid disposed of at the area
are unknown. Potential AFFF use is considered very low.

STA

Dochra Airfield
(NSW1164)

The airfield is used sporadically by the Army and Royal Australian Air Force. The
gravel runway was rebuilt approximately two years ago following surface damage
by an aircraft but has not been used since this time.

Units that use the airfield are responsible for providing their own firefighting
capabilities meaning exact quantities and types of AFFF used at the airfield are
unknown.

Anecdotal information suggests AFFF was likely discharged during line testing on
fire trucks prior to aircraft landing, and during potential emergency responses
activities. Most activity was concentrated at the northern and southern aprons and
airstrip runoff areas.

Mudies Creek and Emigrant Creek flank the Airfield and are thought to receive
runoff from the area via overland flow.
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Site Area
(Contaminated
Site Record
[CSR] ID)1

Description of Activities

Demolition
Range 1
(CNN0029)

Demolition Range 1 is the most active on-site and considered representative of
activities and conditions expected at other former and active demolition ranges.
Used for explosives training and munitions disposal with multiple large craters
observed.

AFFF is unlikely to have been used historically to extinguish fires in and around the
ranges ignited by demolition activities. Anecdotal evidence suggests most fires are
small and controlled by broom sweeping and smothering with a knapsack.

Anecdotal evidence supplied by the STA Range Control Officer indicated the
potential for AFFF use associated with demolition range activities was low.

Landfill Areas
(Various)

A number of former waste burial areas are located across the STA. Previous
investigations of waste burial areas and landfills indicate metal drums, USTs pieces
and fire extinguishers have been identified on the surface and in excavated test
pits.

The historical practice of crushing and burning landfill material may also have
required the use of AFFF to put out fires.

2.4 Environmental Setting
2.4.1 Topography
SMA is located approximately 40 kilometres east of the Great Dividing Range and is dominated by
moderate to gently sloping hills, with the foothills of the Brokenback Ranges rising steeply at the
southern extent of the STA.

The topographic zone assigned to the majority of the off-Site IA is the Central Lowlands, which are
located along the Hunter River and typified by undulating to rolling hills on weak sedimentary rocks.
The topography of the SMA and surrounding area is presented on Figure 3 (Appendix A).

2.4.2 Climate
The climate at SMA is characterised as temperate, with cool winters and warm summers. Winter
months (May – October) are typically drier than summer months (November – April).  Rainfall has
been monitored on-site at Bureau of Meteorology (BOM) Station 61430 since 2017. Average annual
rainfall measured at the BOM Station with a long record at Broke (Station number 61100) is
approximately 7 km away from the SMA. Additional rainfall information is provided in Section 5.3.

2.4.3 Geological and Hydrogeological Information
The SMA is located within the northern part of the Sydney Basin which is characterised by Permian
and Triassic aged sedimentary rocks. The sediments are predominately fresh water with some marine,
terrestrial and coal deposits. The predominant lithology underlying the SMA is the Narrabeen Group,
which is composed of sandstone with some conglomerate, claystone and shale. Other rocks present
include quartzose sandstone of the Hawkesbury Sandstone, siltstone and tuff. Coal measures are also
extensive consisting of black coal interbedded with sandstone, shale mudstone, conglomerate with
minor chert and tuff.

The SMA is covered by a diverse range of soil types, as identified from the Soil Landscapes of
Singleton 1:250,000 sheet, (Kovac, M. and Lawrie J. 1991). The soils within low-lying parts of the SMA
and the off-site IA consist principally of alluvial soils, yellow and red podzolic soils. In the more
elevated areas to the south the soil profiles are thinner and are classified as shallow soils. Quaternary
alluvial deposits of gravel, sand and silt and clay are most pronounced along the floodplain of the
Hunter River.

The Geology and Soil Landscape is presented on Figure 4 and Figure 5 (Appendix A). Notable
groundwater units across the SMA and immediately down gradient are summarised in Table 3 below.
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Table 3 Notable Groundwater Units

Groundwater unit Details
Perched
Groundwater unit
Unconfined
discontinuous perched
zone within the
material flanking
creeks

Groundwater is present within discontinuous alluvium/colluvium flanking
major water courses across the SMA. The groundwater is perched and
recharged by rainfall in the catchment, though storage is extremely limited
due to the shallow and narrow nature of the alluvial/colluvial material. The
zone of saturation would periodically dry out following extended periods of
low rainfall and is susceptible to contamination due to its unconfined nature
and transmissive properties (see Section 0).

Alluvial Groundwater
unit
Unconfined aquifer
within the Hunter
valley alluvium

Groundwater is present in the low-lying part of the SMA and off-Site IA within
the alluvial sediments of the Hunter River floodplain. Groundwater is
predominantly recharged from surface water and from the Hunter River and
its tributaries, and locally enhanced by rainfall runoff and infiltration.

High yields of good quality water can be pumped from the aquifer making it a
resource for beneficial uses including irrigation, agriculture and farming.

Shallow
Groundwater unit
Shallow perched
groundwater within
weathered zone of
bedrock

A perched zone within weathered zone of the Permian bedrock. Groundwater
is ephemeral with its presence being reliant on rainfall. The groundwater
becomes perched above zones of low hydraulic conductivity such clay or
shale lenses within the clayey lithology. The presence of groundwater is
dependent upon structures within the geological sequence where water can
become perched groundwater levels are highly variable. Additionally, local
variations in relief (i.e. dip direction of the bedding) at the soil/bedrock
interface may add further complexity to groundwater mobility and flow
direction.

Groundwater quality is expected to be poor due to the leaching of salts from
the Permian bedrock.

Deep Groundwater
unit
Groundwater within
fractured bedrock

The dominant bedrock aquifer across the SMA; forms the regional aquifer.
Groundwater flow through the aquifer is highly variable depending primarily
on rock porosity and interconnection of void space between grains of the
rock, and secondarily on structural features such as joints, fractures, bedding
layers and shear zones. Groundwater flow through the aquifer is highly
variable depending on the lithological conditions and the degree of fracturing.

The coal layers contain a large volume of groundwater. Groundwater quality
is generally poor, with salts leaching from the sedimentary rocks.

Previous investigations GHD (2012b) indicate groundwater generally flows to the north, from upland
areas to the south of the STA, towards the Hunter River.

2.4.4 Surface Water Features
The local surface water features are shown on Figures 6A to 6C, Appendix A. To assess the
drainage patterns at the Cantonment, this area has been divided into three sub-catchments as
detailed in Section 5.6 and presented on Figure 7 (Appendix A). During the DSI sampling program,
the drainage lines across SMA were observed to be ephemeral and typically require moderate to
heavy rainfall to generate flow.

2.4.5 Local Groundwater Use
A review of groundwater bores registered with Water NSW database identified 117 registered bores at
the SMA and within a within an approximate 2 km radius of the SMA boundary. Registered bores have
been constructed for a variety of water supply purposes including supply for stock, farming and
domestic use, irrigation or for monitoring purposes. Registered bore locations and on-site monitoring
wells are provided in Figure 8, Appendix A.
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A Water Use Survey has been distributed to the residents within the Investigation Area and the wider
surrounding areas including the townships of Singleton, Broke, Pokolbin, Mount Thorley, Glenridding
and Whittingham. The Water Use Survey aims to find out more about water use near the SMA. As of
the 6 June 2019, a total of 126 completed Water Use Surveys have been returned and the results are
summarised in Table 4 below.
Table 4 Bore Water Usage - Water Use Survey

Bore Water Uses Number of Respondents

Connected to house – Drinking water 2
Connected to house – Household purposes:
· Cooking
· Washing up
· Bathing/Showering
· Laundry
· Flushing Toilets

9
· 3
· 3
· 4
· 5
· 9

Not connected to house – Outdoor/other purposes (e.g. lawn watering,
washing cars, machinery, paths) 10

Connected to rainwater tank/s 2 (1)

Not connected to rainwater tank/s
· Fill/top up tank/s 4 (2)

Fill/top up swimming pool/spa 2

Fill temporary wading pool or sprinkler play 3

Stored in dam/s 4

Irrigate crops not for human consumption (e.g. stockfeed) 11

Water and/or wash livestock/horses (e.g. stud cattle, race horses) 6

Water food crops (e.g. vegetable gardens, fruit trees/vines) 6
Water livestock (e.g. cattle, goats, sheep) for human meat or milk
consumption 9

Water poultry (e.g. chickens, ducks, geese) for human meat or egg
consumption 3

Notes:
1. Of the two properties within the IA which have selected bore water, one of these properties uses tank
water for household purposes.
2. Of the four properties within the IA which have selected rainwater tanks are filled/topped up with bore
water, two of these properties use tank water for household purposes.

It is considered that largescale open cut mining operations to the south-west and north-west of the
SMA have the potential to influence the local groundwater flow regime within the fractured bedrock
unit through significant disturbance of the lithological profile and dewatering activities.

2.4.6 Groundwater Dependent Ecosystems
Groundwater dependent ecosystems (GDEs) are communities of plants, animals and other organisms
whose extent and life processes are dependent on groundwater, such as wetlands and rivers
recharged by groundwater, and terrestrial vegetation communities that rely on the presence of
groundwater.

The presence or absence of GDEs within or near to the SMA has been determined following a review
of National Atlas of Groundwater Dependent Ecosystems (BOM). No significant GDEs have been
identified that are supported by the fractured rock bedrock aquifer (Shallow and Deep Groundwater
Units). A lack of potential GDEs exist in off-site areas surrounding the SMA, noting these areas have
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been largely cleared of deep-rooted native vegetation that would typically rely on the presence of
groundwater.

Two potential aquatic GDEs were identified within the alluvium of the Hunter River down gradient of
the SMA to the west. No highly dependent endangered ecological communities with groundwater
dependence have been identified on the alluvial floodplains along the Hunter River.

Nine potential GDEs have been identified down gradient from the SMA along the Hunter River,
however these are also down gradient of Singleton and are more likely to be impacted by discharges
from the immediate township (e.g. stormwater runoff) rather than runoff from the SMA. Groundwater
dependent ecosystems are presented on Figure 9, Appendix A.

2.5 PFAS Characteristics
2.5.1 Key PFAS Migration Processes
PFAS are moderately to highly soluble, depending on the individual PFAS chemical structure and can
be readily dissolved/leached by infiltrating rainwater, groundwater or surface water.

Identified key migration processes for PFAS affected water include:

· The groundwater system (vertically and laterally).

· Surface water drainage lines in the form of piped networks and open, unlined, channels (on- and
off-site).  While the relationship between the piped networks and channels is not fully mapped,
areas of ultimate discharged have been addressed with the sampling conducted in the DSI.

· Trade waste network (influent on- and off-site). It is noted that the sewer from the SMA flows to
the Sewage Treatment Plant, located within the IA.

Some PFAS leach from soils and pavements under neutral water conditions. Consequently, the
infiltration of water through the soil profile may mobilise some PFAS adsorbed onto and situated within
the pore spaces of soil particles (although the rate of mobilisation can be impacted by the soil
chemistry and the PFAS chain length and ionic composition). PFAS precursors may also degrade to
generate PFOS and PFOA and other shorter chained PFAS in certain physiochemical environments
down-gradient of identified sources.

2.5.2 Physical and Chemical Properties of PFOS, PFOA and PFHxS
The five general processes used to describe the fate and transport of contaminants in groundwater
(Domenico and Schwartz, 1990) are:

1. Advection – transport in groundwater flow

2. Diffusion – molecular diffusion in aquifer, independent of flow

3. Dispersion – hydrodynamic spreading of contaminant

4. Adsorption and desorption

5. Degradation – biodegradation of long-chain fluorocarbons.

Some PFAS appear to have little contaminant transport retardation (i.e. adsorption or degradation)
based on the extent of observed contaminant plume and properties of identified PFAS at other sites.
This is likely the result of the hydrophilic properties (affinity for water) of the functional end groups of
some PFAS. These and other physiochemical properties will, in some instances, prevent PFAS from
adsorbing to most soil particles. An exception to this is some metal oxyhydroxides (Gao and Chorover
2012) and organic carbon (Zareitalabad et al. 2013) which have been shown to increase sorption of
PFOS and PFOA.

Biodegradation of PFOS and PFOA has not been observed, although breakdown of longer chain
‘precursor’ PFAS compounds (including perfluorinated carboxylates and sulfonates) can lead to
PFOS, PFOA and PFHxS formation.

As PFAS are being transported with water, the concentrations will generally decrease with distance
due to the processes of advection, diffusion and dispersion. The environmental fate of the PFAS
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contaminant mass is expected to be significantly influenced by groundwater movement, extraction and
surface water drainage away from a source.

While data are limited, based on a literature review, it is generally considered that PFOS, PFOA and
PFHxS are persistent contaminants in the environment, and PFOS has been listed as a persistent
organic pollutant (POP) under Annex B of the Stockholm Convention since 2009. PFOA has been
recommended for listing as a POP, while PFHxS is under review.

A fact sheet, developed by the US Environmental Protection Agency’s (USEPA) Federal Facilities
Restoration and Reuse Office (FFRRO) (2017), provides a brief summary of the physical and chemical
properties of PFOS and PFOA. The summary is reproduced in Table 5 below. AECOM has also
included physical and chemical properties for PFHxS, derived from publicly available publications.
Table 5 Physical and chemical properties of PFOS, PFOA, and PFHxS

Property PFOS PFOA PFHxS

CAS Number 1763-23-1 335-67-1 355-46-4
Physical description
(physical state at room
temperature and
atmospheric pressure)

White powder
(potassium salt)

White powder/waxy
white solid

White crystalline
powder

Molecular weight
(g/mol) 500 (free acid) 414 400.12

Water solubility (mg/L
at 25 °C) 680 9.5 x 103 (purified) 2.3 x 103

Melting point (°C) No data 54 272 - 274

Boiling point (°C) 258-260 192 114.7
Vapour pressure at 25
°C (mm Hg) 0.002 0.525 0.442

Air water partition
coefficient (Pa.m3/mol) < 2 x 10-9 Not available -2.38

Octanol-water partition
coefficient (log Kow) Not measurable Not measurable 5.17

Organic-carbon
partition coefficient (log
Koc)

2.57 2.06 1.78

Half-life

Atmospheric: 114 days
Water: > 41 years (at
25º C)
Photolytic: > 3.7 years
Sonolysis: 20 to 63
minutes

Atmospheric: 90 days
Water: > 92 years (at
25º C)
Photolytic: > 349 days
Sonolysis: 20 to 63
minutes

Atmospheric: 76.4 days
Water: no data
Photolytic: negligibly
degraded via photolysis
Sonolysis: no data

Notes:  g/mol – grams per mole; mg/L – milligrams per litre; °C – degree Celsius; mm Hg – millimetres of mercury; Pa
m3/mol – pascal-cubic metres per mole; atm m3/mol – atmosphere-cubic metres per mole

Sources: ATSDR 2009; Brooke et al. 2004; Cheng et al. 2008; EFSA 2008; USEPA 2002; UNEP 2006; FSANZ (2017); Wang
et al. 2011; European Chemicals Agency, 2015

Literature values for solubility (in purified water) for PFOS and PFOA are 570 mg/L and 9,500 mg/L,
respectively (USEPA, 2014). However, the solubility of PFOS decreases in natural waters that contain
high amounts of dissolved solids such that the solubility of PFOS in salt water is approximately
25 mg/L. The solubility of PFOA in water is higher than PFOS.

Literature values for the soil organic carbon-water partition coefficient (Log KOC) for PFOS and PFOA
are approximately 2.57 and 2.06, respectively (USEPA, 2014). The soil organic carbon-water
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partitioning coefficient is the ratio of the mass of a chemical that is adsorbed in the soil per unit mass
of organic carbon in the soil per the equilibrium chemical concentration in solution. KOC values are
useful in predicting the mobility of organic soil contaminants; higher KOC values correlate to less
mobile organic chemicals, while lower KOC values correlate to more mobile organic chemicals. In this
regard, the literature values of KOC suggest that PFOS is less mobile than PFOA (although it is
recognised that use of literature KOC values can lead to under or over estimation in the natural
environment).

2.5.3 PFAS Analysis and Data Interpretation Issues
The following points provide an overview of some of the issues that have been considered in validating
analytical results and interpreting the results of environmental testing.

· Accurate analytical techniques for identifying and quantifying PFAS are relatively new. The
USEPA standard method was published in 2009 and Australian NATA certified commercial
analysis services also became available in 2009.

· Analytical proficiency in Australia is continuing to improve, with limits of detection lowering and
the range of detectable PFAS increasing. The use of laboratory standard reference materials has
also been improved to better address issues including the quantitation of linear and branched
PFAS compounds. As a consequence, some differences in analysis results can be expected
when sample locations are retested using more recent analytical techniques or where samples
are split (for quality control purposes) between different laboratories. These issues are considered
in the data quality assurance and data validation processes that have been used in the
investigation (refer to Section 3.1).

· Low screening concentrations - At sub part-per-billion (ppb) and part-per-million (ppm)
concentrations, very minor changes on environmental conditions can lead to seemingly large
relative differences in PFAS results between adjoining sample locations or in repeat sampling
events. However, the actual concentration differences may only be very small in terms of absolute
concentrations.

· Fluctuation of results and long-term trends at individual testing locations - It will take repeated
sampling of individual monitoring wells or surface water sampling locations over time (potentially
years) to develop an understanding of the range of typical variations in concentration and longer
term trends (if any).

· Different analytical methods for different media - PFAS have been detected as being present in
almost all media tested within the SA including soil, sediment, surface water and groundwater. It
is noted that different media (soil/sediments, waters, etc.) all have different sample preparation
and analysis processes.

· Background concentrations and cross contamination - The widespread use of PFAS in industrial
processes and products (including manufacture of water and grease resistant coatings, metal
plating, paints, cement additives, food packaging and numerous other applications [USEPA,
2017]) over decades and its resistance to breakdown in the environment, means PFAS are being
detected throughout the environment and in human blood serum from sources other than AFFF
usage. Consequently, there is a potential for PFAS cross contamination of samples (e.g. from the
Teflon liners in sample container lids, Teflon tubing often used in groundwater sampling – it is
noted that these items were not used during the DSI) that must be controlled to reduce the
potential for false positive results.
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2.6 Summary PFAS Contamination Sources
Potential primary PFAS sources, all associated with the use of historical formulations of AFFF, are
summarised in Table 6 and Table 7 below and presented on Figure 10 and Figure 11, Appendix A.

2.6.1 Potential Primary Sources – SMA
Table 6 Summary of Sources of Contamination

Potential PFAS Source Area
(CSR ID)

Potential Historical AFFF use

Cantonment Fire Station and
fire training pits (CNN0018)

· Historical use of AFFF at the Cantonment fire station and fire
training pits.

· Spills/leakage during storage and handling.
· Anecdotally fire trucks were washed with AFFF in the grassed

areas to the west of the Fire Station.
· Former large diameter well, located in the hardstand behind the

Fire Station used to test fire truck pumping rates.
Fuel Point (CNN0229) · AFFF use associated with training and emergency use
Landfill and former flame
thrower range (NSW1143)

Potential AFFF use associated with range activities, for example
extinguishment of:

· Deliberate fires set as part of live flamethrower training
exercises (ignition of materials and makeshift structures).

· Extinguishment of incidental fires caused by live training
exercises.

Potential AFFF use is considered low as fires were extinguished with
fire blankets.

DNSDC (CNN0039) · AFFF use associated with maintenance activities, emergency
and ad-hoc use at the Compound.

· Anecdotally AFFF was distributed on the ground surface as a
birthday tradition and the discharge of the AFFF lines from fire
trucks was tested in the creek line during maintenance.

ALG AFFF use associated with aircraft accidents and training emergency
response activities.

Dochra Airfield AFFF use associated with aircraft accidents and training emergency
response activities.

HLG AFFF use associated with aircraft accidents and training emergency
response activities.

Sewage overflows and “Honey
Pot” disposal area (S033)

Disposal of potentially AFFF-laden wastewater and sewage by SMA
Personnel following training exercises at the STA.

The containers, colloquially called “Honey Pots” were emptied at the
area following completion of exercises. The exact location and typical
volumes of liquid disposed of at the area are unknown. Potential
AFFF use is considered very low.

Demolition Ranges
Demolition Range 1 at STA
(Sector 4) (CNN0029)

Demolition Range at STA
(Sector 5) (CNN0181)

Former Demolition Range 1 at
STA (Sector) (CNN0028)

Historic Demolition Range   at

AFFF use associated with potential emergency response activities,
for example, the extinguishment of small fires resulting from:

· Live training exercises involving deliberate ignition of
combustible materials (by explosives).

· Incidental ignition of surrounding organic matter by explosives
fallout.

Anecdotal evidence supplied by the STA Range Control Officer
indicated the potential for AFFF use associated with demolition range
activities was low.
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Potential PFAS Source Area
(CSR ID)

Potential Historical AFFF use

STA (Sector 2) (CNN0186)

Former Demolition Range at
STA (Sector 4) (S022)

Landfill Areas
Disused landfill at Cantonment
(CNN0017)

Cantonment former main
landfill South (CNN0021)

Cantonment former main
landfill North (NSW1174)

Landfill and Flamethrower
Area at Cantonment
(NSW1143)

Landfill – Sector 4 at STA
(NSW1165)

Rubbish tip – Sector 2 at STA
(NSW1168)

· Potential burial of AFFF impacted materials and storage units,
potential fire extinguishing activities following in-situ waste
incineration.

Note: AECOM’s historic review has identified 10 landfills, five waste
burial areas, five areas where fill mounds are present and 13 areas
where stockpiled materials are currently or have been historically
located. Six of these sites were prioritised for preliminary sampling
based on proximity to identified PFAS sources, site boundaries and
surface water bodies.

During the PSI, PFAS were detected in soil at the Disused Landfill
(CNN0017) and Former Main Landfill South (CNN0021) both located
close to the Fire Station. The findings are consistent with accounts
by former personnel that indicated disposal of PFAS waste was most
likely to have occurred at landfills located closest to the Fire Station.
As part of the DSI, further assessment is proposed for several
smaller Cantonment landfills located further away from the Fire
Station to further verify personnel accounts and close out all landfills,
with the exception of the two above, as potential AFFF sources.

2.6.2 Secondary Sources – SMA

· PFAS impacted shallow soil from surface runoff/flooding.

· Infiltration of surface water containing PFAS through fire training areas (e.g. pits or permeable
hardstand/soft stand areas) other areas of historic AFFF discharge, and unlined swales/drains to
groundwater.

· Soil in the saturated zone with sorbed PFAS.

· PFAS impacted sediments in drains.

· PFAS that have leached into concrete hardstand areas where AFFF was historically discharged
or stored. Concrete hardstand surrounding the former Fire Station (CNN0018) and DNSDC
(CNN0039) are of principal concern.

· Residual PFAS concentration in the large diameter well in the former Fire Station (CNN0018).

2.6.3 Potential Off-Site Sources
A number of potential off-site sources of PFAS exist, both inside and outside the IA, and are
summarised in Table 7.
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Table 7 Potential Off-Site Sources of PFAS

Potential Source Location
from SMA Notes Rationale

Hunter Valley
Mines Rescue
Facility -
Singleton Heights

North-west
(approx. 7
km)

Located Approximately 2 km
north-west of the Hunter River

EPA listed PFAS-impacted site.
PFAS has been previously
detected on and off-site.

Singleton
Wastewater
Treatment Plant
(within IA)

North
(Approx. 1
km)

Discharges into Doughboy
Hollow Creek, which flows into
the Hunter River. No information
is currently available on typical
discharge volume. The
Singleton Sewage Treatment
Plant (STP) is located within,
and discharges treated water to,
alluvial/floodplain deposits
associated with Doughboy
Hollow Creek and the Hunter
River.

STP receives wastewater from
both the SMA and wider
Singleton township. Therefore,
wastewater from an unknown
number of domestic and
industrial facilities that may
contribute PFAS to the sewage
inflow. PFAS concentrations in
wastewater are currently
unknown.

Fire and Rescue
NSW, Singleton
Station

North
(approx. 4
km)

Located within Singleton CBD,
approximately 500 m south-east
of the Hunter River.

Likely historic storage of AFFF
and discharge to ground during
training exercises, emergency
response and maintenance
activities.

Former Council
sullage tip
(within IA)

North East
(approx.
100 m)

A property that borders the
SMA, north east of the
Cantonment

The volume and nature of waste
received by the tip are
unquantified. Potential for
PFAS-impacted waste (similar
to that received by the STP) to
have historically been received
by the tip.

Anecdotal
evidence of
vehicle incidents
on the highway
surrounding the
Base

Unknown
AFFF containing PFAS may
have been used in emergency
response situations.

AFFF discharged at the scene
of vehicle accidents would likely
migrate to soil, surface water
drainage lines and groundwater
and act as an ongoing
secondary source.

Coal mine
operations Various

Bulga and Mt Thorley mines
border the western boundary of
the STA.
Extensive coal mine operations
in the Hunter Valley within the
catchment of the Hunter River.

Potential for storage and use of
AFFF during routine firefighting
training and migration from the
sites via surface water and
groundwater.

Whittingham
Airstrip
(within IA)

North-east
(approx.
1.3 km)

Low traffic, private airstrip
servicing light aircraft.

Potential storage of AFFF and
use during training and/or
emergency response activities.

Whittingham Fire
Station
(within IA)

North-east
(Approx.
1km)

Operational, Council-owned fire
station located on Range Road.

Potential storage of AFFF, and
use during training exercises,
emergency response and
maintenance activities.

NSW Rural Fire
Service

West
(Approx. 11
km)

Operational fire station located

Potential historic storage of
AFFF, and use during training
exercises, emergency response
and maintenance activities.



AECOM Singleton Military Area- PFAS Investigation
Detailed Site Investigation
Commercial-in-Confidence

Revision 0 – 28-Nov-2019
Prepared for – Department of Defence – ABN: 68706 814 312

15

Potential Source Location
from SMA Notes Rationale

Extracted
groundwater and
or surface water

Off-site
areas
within the
IA

Extraction of groundwater and
diversion of surface water from
creeks and other waterbodies by
residential, recreational and
commercial users.

From the Water Use Survey,
groundwater and surface water
are known to be used for a
variety of purposes.

Surface water
recharge of
groundwater

On and Off-
site areas
in the north
of the IA

Recharge of shallow and
perched groundwater present in
alluvial deposits by surface
water and groundwater
containing PFAS.

From the Water Use Survey,
groundwater is known to be
used for a variety of purposes.

Off-site sources have the potential to contribute PFAS-impacted water to local surface water drainage
lines, and shallow groundwater that may be abstracted by other users for irrigation, domestic or
potable use.
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2.7 List of Previous Investigations

A summary of previous investigations undertaken at the SMA is presented in Table 8 below.

Table 8 Previous Investigations

Investigations Scope Findings
GHD (2012) Singleton
Military Area, NSW Stage 2
Environmental Investigation,
December 2012

A Stage 2 Environmental
Investigation was
undertaken by GHD at the
Site and comprised soil,
sediment, groundwater
and surface water
sampling at 59
contaminated site record
(CSR) locations

Soil
PFOS concentrations ranged from 0.0046 mg/kg to 3.4 mg/kg. Concentrations were below the
adopted human health criteria (20 mg/kg) for soil. PFOA concentrations ranged from non-detect
to 0.0029 mg/kg, below the adopted criteria value of 50 mg/kg.
Groundwater
PFOS concentrations ranged from 0.031 µg/L to 2.8 µg/L. PFOS concentrations at
CNN0018_GW03 (2.8 µg/L) at the former fire station were reported above the adopted
groundwater (drinking water) criteria (0.07 µg/L) and surface water (recreational) criteria (0.7
µg/L).
PFOA concentrations ranged from non-detect to 0.24 µg/L. No concentrations were reported
above the adopted groundwater (drinking water) criteria (0.56 µg/L) or surface water
(recreational) criteria (5.6 µg/L).
PFOS was detected at the Landfill and former flame thrower range in S021_GW03 (0.063 µg/L)
below the adopted assessment (drinking water) criteria.
PFOA was not detected above LOR. The LOR was noted to be sufficiently low to enable
meaningful comparison against the adopted criteria value (0.56 µg/L).
Surface Water
Two surface water samples were collected from the Former Grenade Range (S005) and the
Landfill and former Flamethrower Range (NSW1143) respectively. PFOS/PFOA concentrations
were not detected above the LOR at the sampled surface water locations. The LORs were noted
to be sufficiently low to enable meaningful comparison against the adopted criteria values.
Sediment
Two sediment samples were collected form the Landfill and Former Flamethrower Range
(NSW1143). PFOS/PFOA concentrations were not detected above the LOR in sampled sediment
locations. The LORs were noted to be sufficiently low to enable meaningful comparison against
the adopted human health criteria values (for soil).
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Investigations Scope Findings
Cardno (2016) Water Quality
Monitoring, Singleton Military
Area DEHP-ID-158, July
2016.

A programme of surface
and groundwater
monitoring was
undertaken by Cardno in
2016 to monitor the
impacts of site activities
on local surface and
groundwater systems.
Cardno (2016) presented
a limited amount of data
relating to PFAS impacts
at the Site

Groundwater
PFOS concentrations were reported at 146 μg/L; above the adopted drinking water and
recreational criteria.
PFOA concentrations were reported at 3.12 μg/L; above the adopted drinking water and
recreational criteria.
Both concentrations were significantly higher than concentrations detected previously by GHD
(2012).
Surface Water
PFOS concentrations were detected in sample SMA8 – Unnamed watercourse (approximately
0.5 km north of CNN0018) (0.47 μg/L) and SMA13 – Doughboy Hollow Creek (0.35 μg/L). Both
concentrations were below the adopted recreational surface water criteria.
SMA8 also reported concentrations of Perfluorohexane sulfonic acid (PFHxS) (0.29 μg/L, below
the adopted surface water criteria) and Perfluorohexanoic acid (PFHxA) (0.03 μg/L).

AECOM, 2019a. Preliminary
Site Investigation Report,
Singleton Military Area -
PFAS Investigation DRAFT,
January 2018

Preliminary Site
Investigation in order to
assess the
presence/absence of
PFAS at targeted areas
on the Site, and gather
information to refine the
CSM
Scope included
installation of an
additional groundwater
monitoring well in the
north-western corner of
the site and completion of
two seasonal GMEs (April
and November 2017).

PFAS were identified in soil, groundwater, surface water and sediment at the Site in several areas
where historical Aqueous Film Forming Foam (AFFF) use was reported. Detections of PFAS were
identified at the:
Defence National Storage and Distribution Centre (DNSDC) (CNN0039).
Fuel Point (CNN0229).
Fire Station (CNN0018).
Alternate Landing Ground (ALG).
Helicopter Landing Ground (HLG).
Landfill and Flamethrower range (NSW1143).
Two other former landfill areas on the Cantonment (CNN0017 and CNN0021).
Dochra Airfield.
Secondary PFAS sources are inferred to exist at these locations, however further investigation is
required to determine the nature and extent of these impacts, if present.
The result tables from the PSI are presented in Appendix C.
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2.8 Status of Potential SMA Source Areas
Based on the potential source areas presented in Section 2.6 and the results of the previous investigations presented in Section 2.7, the status of each area and focus of the DSI is presented in Table 9.
Table 9 Status of Source Areas

Potential PFAS Source Area (CSR
ID) Potential AFFF Usage Result Summary Pre-DSI Data Gaps Pre-DSI Status

Cantonment Fire Station and fire
training pits (CNN0018)

· Historical known use of AFFF at the Cantonment
fire station and fire training pits

· Spills/leakage during storage and handling
· Anecdotally fire trucks were washed with AFFF

in the grassed areas to the west of the Fire
Station.

· Former large diameter well, located in the
hardstand behind the Fire Station used to test
fire truck pumping rates (but not discharge
AFFF).

Results from GHD (2012b) indicate PFAS was
detected in:
· Soil samples at concentrations lower than

the residential screening criteria and greater
than the ecological criteria.

· Groundwater at concentrations above the
adopted drinking water and recreational
criteria.

Results from Cardno (2016) indicate PFAS was
detected in:
· Groundwater at concentrations above the

adopted drinking water and recreational
criteria.

· Surface water at two locations down
gradient of the former fire station at
concentrations greater than the drinking
water criteria.

Results from the PSI (AECOM, 2019a) indicate
PFAS was detected in:
· Surface soil samples at concentrations

greater than the residential screening
criteria and ecological criteria.

· Groundwater samples greater than the
drinking water and recreational guidelines.

· One sediment sample at concentrations
greater than the LOR.

The following data gaps have been identified:
· Lateral and vertical extent of PFAS soil impacts

(preliminary sampling included surface soil
scrapes only).

· Lateral impacts of PFAS in groundwater (only
three existing monitoring wells were available to
sample in PSI).

· Surface water was not available for sampling at
the time of the PSI.

· Sediment location potentially unrepresentative of
normal hydrological regime as sample collected
from dry drainage line.

· No sampling of PFAS concentrations in concrete
in areas where AFFF has been stored.

· Limited temporal information.

Additional investigation
required

Landfill and former flame thrower
range (NSW1143)

Potential AFFF use associated with range activities,
for example extinguishment of:
· Deliberate fires set as part of live flamethrower

training exercises (ignition of materials and
makeshift structures)

· Extinguishment of incidental fires caused by live
training exercises

Results from GHD (2012b) indicate PFAS was
detected in:
· Groundwater at concentrations below the

adopted drinking water and recreational
criteria.

Results from Cardno (2016) indicate PFAS was
not detected in groundwater samples collected
>LOR.

Results from the PSI (AECOM, 2019a) indicate
PFAS was detected in:
· Soil samples at concentrations greater than

the LOR.
· One surface water sample greater than the

LOR.

One sediment water sample greater than the
LOR.

· Surface water sample potentially unrepresentative
of normal hydrogeological regime, noting location
was dry for an extended period prior.

· Some sediment locations potentially
unrepresentative of normal hydrological regime as
sample collected from dry drainage line.

· Limited temporal information.

Additional investigation
required
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Potential PFAS Source Area (CSR
ID) Potential AFFF Usage Result Summary Pre-DSI Data Gaps Pre-DSI Status

DNSDC (CNN0039) and Fuel Point
(CNN0229)

· Known AFFF use associated with maintenance
activities, emergency and ad-hoc use at the
Compound

· Anecdotally AFFF was distributed on the ground
surface as a birthday tradition and the discharge
of the AFFF lines from fire trucks was tested in
the creek line during maintenance

· AFFF use associated with training and
emergency use

Results from the PSI (AECOM, 2019a) indicate
PFAS was detected in:
· Surface soil samples at concentrations

greater than the ecological criteria.
· Groundwater samples greater than the

drinking water and recreational guidelines.
· Surface water samples greater than the

drinking water guidelines.
· Sediment samples at concentrations greater

than the LOR.

· Lateral and vertical extent of PFAS soil impacts
(preliminary sampling included surface soil
scrapes only).

· Lateral and vertical extent of PFAS groundwater
impacts (detections identified at existing
groundwater locations that target both inferred
shallow and deep groundwater).

· Some sediment locations potentially
unrepresentative of normal hydrological regime as
sample collected from dry drainage line.

· Limited temporal information.

Additional investigation
required

Alternate Landing Ground Known AFFF use associated with aircraft accidents
and training emergency response activities

Results from the PSI (AECOM, 2019a) indicate
PFAS was detected in:
· Surface soil samples at concentrations

greater than the residential criteria.
· One sediment sample at concentrations

greater than the LOR.

· Lateral and vertical extent of PFAS soil impacts
(preliminary sampling included surface soil
scrapes only).

· No existing monitoring wells to assess
groundwater conditions.

· Surface water was not available for sampling at
the time of the PSI.

· Sediment location potentially unrepresentative of
normal hydrological regime as sample collected
from dry drainage line.

· Limited temporal information.

Additional investigation
required

Dochra Airfield Known AFFF use associated with aircraft accidents
and training emergency response activities

Results from the PSI (AECOM, 2019a) indicate
PFAS was detected in:
· Surface soil samples at concentrations

greater than the residential criteria and
ecological criteria.

Sediment concentrations greater than the LOR.

· Lateral and vertical extent of PFAS soil impacts
(preliminary sampling included surface soil
scrapes only).

· Only one existing groundwater monitoring well
available to sample.

· Surface water was not available for sampling at
the time of the PSI

· Sediment location potentially unrepresentative of
normal hydrological regime as sample collected
from dry drainage line.

· Limited temporal information.

Additional investigation
required

Helicopter Landing Area Known AFFF use associated with aircraft accidents
and training emergency response activities

Results from the PSI (AECOM, 2019a) indicate
PFAS was detected in:
· Surface soil samples at concentrations

greater than the residential criteria.
· One sediment sample at concentrations

greater than the LOR.

· Lateral and vertical extent of PFAS soil impacts
(preliminary sampling included surface soil
scrapes only).

· No closely located monitoring well locations to
characterise conditions.

· Surface water was not available for sampling at
the time of the PSI.

· Sediment location potentially unrepresentative of
normal hydrological regime as sample collected
from dry drainage line.

· Limited temporal information.

Additional investigation
required
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Potential PFAS Source Area (CSR
ID) Potential AFFF Usage Result Summary Pre-DSI Data Gaps Pre-DSI Status

Sewage overflows and “Honey Pot”
disposal area (S033)

Disposal of potentially AFFF-laden wastewater and
sewage by SMA Personnel following training
exercises at the STA.

No sampling conducted here to date. - Additional investigation
required

Demolition Ranges Potential AFFF use associated with potential
emergency response activities, for example, the
extinguishment of small fires resulting from:
· Live training exercises involving deliberate

ignition of combustible materials (by explosives).
· Incidental ignition of surrounding organic matter

by explosives fallout

Anecdotal evidence supplied by the STA Range
Control Officer indicated the potential for AFFF use
associated with demolition range activities was low.

Four active and former demolition ranges were
investigated at the STA as part of the PSI
(AECOM, 2019a).

PFAS were not detected greater than the LOR in
any surface samples collected at the ranges
indicating historical AFFF use was limited or
potentially not undertaken.

The results agree with anecdotal accounts of fire
management protocols at demolition ranges
provided by SMA personnel.

- Closed out – no additional
investigation required

Landfill Areas · Potential burial of AFFF impacted materials and
storage units, potential fire extinguishing activities
following in-situ waste incineration.

Note: AECOM’s historic review has identified 10
landfills, five waste burial areas, five areas where fill
mounds are present and 13 areas where stockpiled
materials are currently or have been historically
located. Six of these sites were prioritised for
preliminary sampling based on proximity to identified
PFAS sources, site boundaries and surface water
bodies.

During the PSI (AECOM, 2019a), six former
landfill areas at the Cantonment and STA were
investigated to assess the relative likelihood of
AFFF impacts to be present in burial areas on-
site.

PFAS were detected at two Cantonment landfill
areas; the Disused Landfill (CNN0017) and
Former Main Landfill South (CNN0021) only. The
results appear to confirm accounts from SMA
personnel that indicated PFAS waste was
preferentially disposed in landfills close to the
Fire Station.

At Disused Landfill (CNN0017) and Former Main
Landfill South (CNN0021):
· Lateral and vertical extent of PFAS soil impacts.
· No closely located monitoring well locations to

characterise conditions.

Additional investigation
required at Disused Landfill
(CNN0017) and Former Main
Landfill South (CNN0021):

The remaining landfill areas
are considered closed out - no
additional investigation
required
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