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Executive Summary
The Department of Defence (Defence) commissioned Jacobs Group (Australia) Pty Ltd (Jacobs) to undertake a
Comprehensive Investigation of Per- and Polyfluoroalkyl Substances (PFAS) conditions at Blamey Barracks,
Kapooka Military Area (the Base) in New South Wales (NSW) (the Project). The investigation follows the
recommended general process for the assessment of site contamination outlined in Schedule A of the National
Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPM) (NEPC 2013) and also
considers the guidance provided in the PFAS National Environmental Management Plan (PFAS NEMP) (HEPA,
2018).

The first stage of the Project involved desktop studies and interviews with Base personnel to develop a
Preliminary Conceptual Site Model (CSM). The Preliminary CSM described potential PFAS sources, PFAS
transport pathways and the potential for human and environmental exposure. The model was then used to
develop a Sampling, Analysis and Quality Plan (SAQP) to guide a Detailed Site Investigation (DSI) involving
sampling and laboratory analysis of soil, surface water, sediment, groundwater and biota on the Base and in the
surrounding area. The DSI also included the collection of additional soil and water quality data as well as
hydrogeological testing to help characterise conditions in the area.

The DSI was completed between November 2018 and March 2019. This report presents the work completed on
the Project to date including the findings of the desktop study, the Preliminary CSM and SAQP, the DSI scope
of works, investigation findings, conclusions and recommendations for the next stages of the Project. These
next stages of the project will include a Human Health and Ecological Risk Assessment (HHERA) to further
assess risks identified in the DSI and a PFAS Management Area Plan (PMAP) which will set out actions for
risks requiring management.

Background

The Base was established by Defence in 1951 as a training facility. Prior to this, the land was used for
agriculture. The majority of the buildings on Base were erected in the 1960’s. Fire-fighting foam which contained
PFAS as active ingredients were used at the Base from the 1970’s. From 2004, Defence transitioned to a more
environmentally safe product and also made changes to the way it uses fire-fighting foam, including changes to
on Base fire training and reduction in use of Aqueous Film Forming Foam (AFFF).

PFAS are persistent chemicals that can bioaccumulate in humans and animals. Their high solubility and mobility
in surface water and groundwater can mean that PFAS can travel long distances. Outside of the workplace,
exposure to PFAS can occur from food, water (ground and surface water) and various consumer products.
Dermal (skin) contact with PFAS is not considered a significant exposure pathway (DoH, not dated).

Sources of PFAS contamination

Of the identified source areas on Base, those with the highest level of impact are the Fire Station, fire training
areas, buried waste areas south of the Wastewater Treatment Plant (WTP) and the fire training pad. These
areas are all on the eastern side of Base and surface water runoff from these areas feeds into Kapooka Creek.
Leachability testing of soil indicated the potential for discharge of PFAS to surface water and groundwater from
these areas.

Extent of PFAS contamination

Geology at the Base and in the surrounding area consists of three main units including metasedimentary
bedrock (shale, siltstone etc) in the east, granite bedrock in the west and colluvial sedimentary deposits in the
north adjacent to the Murrumbidgee River. Within these units, a fractured rock hosted regional aquifer is present
on Base within siltstone and granite. This aquifer flows in a north westerly direction towards the Murrumbidgee
River where it transitions into the colluvial sedimentary deposits.  Up to three separate aquifers are observed in
the existing information within the interbedded sands, gravels and clays of the colluvial deposits adjacent to the
Murrumbidgee River. Some potential or vertical connectivity between these aquifers may be present.
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Perched water is present on Base around the WTP and off Base along the Kapooka Creek flow path. Perched
water in the Study Area is not laterally continuous.

PFAS has been detected in perched water and in one regional groundwater well on Base (MW008). At these
locations, PFAS is detected above the human health drinking water guidelines. All other regional groundwater
wells tested as part of the DSI (including Riverina Water town water supply bores) have no detection of PFAS
above the LOR.

Vertical mobility of PFAS from soils and perched water into the regional aquifer has not been observed with the
exception of the area around MW601 near the former Commandant’s hut in the north of Base. Generally, the
total concentration of PFAS reduces with depth in soils. A strong linear relationship between total concentration
of PFOS, PFOA and PFHxS in primary samples and the calculated mass release of each analyte through
leaching was observed.

There are two surface water drainage pathways from the Base; drainage to the east to Kapooka Creek, and
drainage to the west to Sandy Creek. Both of these water ways are ephemeral flows which drain to the north
into the Murrumbidgee River. The primary transport pathway of PFAS away from source areas on Base is
through surface water and sediment movement along Kapooka Creek. Localised minor transport is observed in
on Base flow paths towards Sandy Creek from the former quarry and former commandants hut. However,
transport of PFAS in these locations is limited and no detections of PFAS are observed in Sandy Creek. One
minor detection of PFAS is present in sediment in the Murrumbidgee River downstream of Kapooka Creek.

Some sampling of PFAS in plant biota was completed as part of the DSI. Where tested (in areas of irrigation
with potentially PFAS impacted groundwater off Base and in areas irrigated using treated effluent on Base) no
DSI biota samples had detections of PFAS above the laboratory limits of reporting. However, there is a
possibility of PFAS migration, and biomagnification, into biota as a result of use of surface water from Kapooka
Creek. Further assessment of these potential pathways is recommended as part of a Human Health and
Ecological Risk Assessment (HHERA).

Potential risks to human health and the environment

Concentrations of PFAS in the samples collected were compared to investigation criteria. These criteria were
adopted from guideline values presented in the PFAS National Environmental Management Plan (HEPA, 2018).
Where concentrations exceed these criteria, further assessment is required to understand whether there is an
unacceptable risk to human health or the environment.

Potential unacceptable risks identified in this DSI include:

· Human health risks to construction and maintenance workers a result of direct contact with soil or perched
water in impacted source zones

· Human health risks to off Base residents as a result of consumption of home grown produce irrigated with
impacted surface water from, and near to, Kapooka Creek. Some preliminary precautionary advice has
been provided by NSW government agencies to individual properties.

· Human health risks for recreational fishers due to consumption of fish and yabbies’ from Kapooka Creek,
Sandy Creek and the Murrumbidgee River

· Direct and indirect exposure of ecological receptors to impacted surface water, sediment and soil

· Exposure of terrestrial groundwater dependant ecosystems to PFAS impacted groundwater and perched
water

It is noted that these are potential current risks which require further assessment to determine if management
actions are required.

Changes in conditions and behaviours which may lead to potential future risks and will require further
assessment include:

· Future use of impacted groundwater on-Base for drinking water supply

· Future use of impacted groundwater off-Base for drinking water and/or irrigation of home consumed food
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· Future home consumption of livestock agisted on Base

Conclusions and recommendations

The DSI identified primary source areas of PFAS contamination on Base. This contamination is migrating from
the source areas in surface water runoff to Kapooka Creek. Concentrations of PFAS along Kapooka Creek
gradually reduce with increased distance from on Base source areas. PFAS concentrations are present in
perched water on Base, in one regional groundwater well on Base (MW008) and in one off Base perched water
well (MW601). All other groundwater wells sampled have no detection of PFAS above the LOR.

The data obtained from the DSI will now be used to inform the next stages of the Project that will further refine
understanding of risk and the management actions available to control potential unacceptable risks. Based on
the investigation conclusions recommendations for the next stages of the program can be summarised as
follows:

· Conduct a Human Health and Ecological Risk Assessment (HHERA) to further understand potential
current and future risk to human health and the environment identified in the DSI. Additional sampling
will be required for the assessment.

· A PFAS Management Area Plan (PMAP) will be developed as part of this Project and will outline
options for managing any unacceptable risks that may be identified as part of the HHERA. The PMAP
will include an Ongoing Monitoring Plan (OMP) to assess the future migration of PFAS and trigger
revision of risk assessment should conditions change.

· In addition to the items listed above, the following measures are also recommended as part of the
PMAP:

· A requirement that a specific assessment of risks to construction and maintenance workers
should be undertaken prior to commencement of any future works in identified PFAS source
areas. This assessment should also consider measures to ensure appropriate storage, handling
and disposal of any PFAS impacted materials that may be encountered

Relevant management measures may include a recommendation to reinforce existing NSW Government dietary
advice regarding consumption of home grown produce, where applicable.




