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Executive Summary

Introduction
As part of the Stage 2B Environmental Investigation, AECOM Services Pty Limited (AECOM) was
engaged by the Department of Defence (Defence) to undertake a Preliminary ecological risk
assessment (ERA) as part of its response to the detection of per- and poly-fluorinated alkyl
substances (PFAS) impacts associated with historical activities at the Royal Australian Air Force
(RAAF) Base Williamtown, New South Wales (NSW) (‘the Site’) (Figure F1 - in Appendix A).

AECOM was also engaged by Defence to complete the Stage 2B Environmental Investigation (Stage
2B EI) (AECOM, 2016b) that has largely informed this Preliminary ERA.

The Site has been an active airbase since 1941, and is a critical Defence facility.  The Site is
headquarters of the Air Combat Group, which includes several aviation squadrons and support
organisations that conduct training and operational activities on the airbase.  As part of typical airbase
activities, aqueous film forming foam (AFFF) was used at the Site for fire training and emergency
response from around 1976.  3M Lightwater™ was the main AFFF product in use until approximately
2004, and is now known to have contained PFAS, including perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA).  3M Lightwater™ was replaced by Ansulite®, which was reported to
contain significantly lower concentrations of PFOS and PFOA.

Previous environmental investigations, including the Stage 2B EI, have identified the presence of
PFAS, including PFOS and PFOA in soil, groundwater, surface water, sediment, and terrestrial and
aquatic biota.

The Preliminary ERA has utilised a combination of data collected from previous investigations and
data collected to inform the Preliminary ERA to assess the potential for unacceptable risks to
ecological communities both on- and off-Site (within assessment areas as defined in the main body of
the ERA) as a result of the reported PFAS impacts in environmental media. As PFAS are known to
bioaccumulate within both terrestrial and aquatic organisms, the Preliminary ERA provides an
assessment of the risks to ecological receptors across a number of different trophic levels within
identified food webs both on- and off-Site (within assessment areas as defined in the main body of the
Preliminary ERA).

Context of Risk Assessment
The Williamtown Contamination Expert Panel (WCEP) was established under Division 4 of the
Protection of the Environment Administration Act 1991 for the purpose of providing informed scientific
advice to the NSW EPA to assist in developing the NSW Government’s response to Defence in
relation to investigations to characterise and manage the PFAS impacts associated with the Site. The
Preliminary ERA will assist in informing the scientific advice provided by the WCEP to the New South
Wales Environment Protection Authority (NSW EPA).

A phased approach to the assessment of risks has been adopted in consultation with the NSW
EPA.  The phases of the risk assessment reporting process are as follows:

· Preliminary human health risk assessments previously reported by the NSW Government:

- Preliminary Dietary Exposure Assessment – Seafood – Tilligerry Creek and Fullerton Cove,
Williamtown NSW, WCEP dated 3 November 2015 (WCEP, 2015a).

- Preliminary Dietary Exposure Assessment – Commercial Oysters – Tilligerry Creek and
Fullerton Cove, Williamtown NSW, WCEP dated 20 October 2015 (WCEP, 2015b).

- Preliminary PFOS Risk Assessment for Seafood – Hunter River prawns (WCEP, 2015c).

· Off-Site Human Health Risk Assessment (HHRA), RAAF Base Williamtown Stage 2B
Environmental Investigation (in preparation), which will:

- represent multiple pathway HHRA to evaluate the potential human health risks to identified
receptors within the Stage 2B Investigation Area from PFAS contamination
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- include consideration of direct contact exposures to environmental media (e.g. soil,
groundwater, surface water, sediment) as well as secondary exposures via dietary intakes,
including seafood and home-grown plant and animal produce

- assess potentially complete exposure pathways identified through community surveys.

· Preliminary Ecological Risk Assessment, RAAF Base Williamtown Stage 2B Environmental
Investigation (this report):

- assesses the potential risk from PFAS impacts to ecological receptors present in habitats in
the Stage 2B Investigation Area

- assesses the potential for wider ecosystem impacts to result from the accumulation of PFAS
in terrestrial and aquatic organisms exposed to PFAS impacts in environmental media.

ERA is an iterative process that can be refined following collection of new data, and enables data
collection to focus on areas of most concern. This Preliminary ERA is therefore intended to inform
future sampling, risk assessment and management approaches and is not intended to provide a
‘final conclusion’ about risks to all ecological receptors at the Site and surrounds.

The areas investigated to inform the risk assessments described above (hereafter referred to as
the Stage 2B Investigation Area) include the Site and off-Site areas, both within the NSW EPA
Investigation Area and surrounds (refer to Section 1.3, Figure F2 in Appendix A and Appendix
B).

Objectives of the Preliminary ERA
The overall objectives of the Preliminary ERA are as follows:

· To assess the potential for reported PFAS in soil across the Site, and in sediment and surface
water within on-Site waterways, to pose unacceptable risks to ecological receptors that utilise
ecological habitats present at the Site.

· To assess the potential for PFAS reported to be present in off-Site environments (terrestrial and
aquatic) to pose unacceptable risks to ecological receptors identified to inhabit the area
surrounding the Site.

· To assess the potential for risks to higher order organisms (e.g. piscivorous birds, terrestrial
mammals and birds of prey) from the accumulation of PFAS in terrestrial and aquatic organisms
exposed to PFAS impacts in environmental media.

ERA Framework and Methodology
The Preliminary ERA was undertaken in accordance with guidelines established by the Australian
Government; Australia New Zealand Environment Conservation Council (ANZECC), and the National
Environment Protection Council (NEPC), which are recognised by the NSW EPA. The risks to
ecological receptors of concern (ROC) within relevant trophic levels have been estimated following a
methodology that is representative of industry accepted practice in accordance with both Australian
and International guidance.

Australian ecological risk assessment guidance does not currently provide sufficient detail about
methods that can be adopted to assess risks associated with bioaccumulative compounds in
environmental media. For the purposes of this Preliminary ERA, and in the absence of Australian
specific guidance, quantitative food web modelling has been undertaken based on guidance provided
by the United States Environmental Protection Agency (US EPA). Adopted methods are considered
appropriately conservative and robust to provide an assessment of potential risk driving pathways and
to enable recommendations as to further investigation and implementation of management measures.
There are limitations associated with adopting methods from the US EPA given the differences in
environmental conditions between the USA and Australia. However, the Preliminary ERA is not
intended to provide definitive answers with regards to risk, but it is intended to guide further
investigation and risk assessment works in the Detailed ERA. Therefore, the methods and exposure
parameters adopted from the US EPA are considered appropriate for this Preliminary ERA.



AECOM Preliminary Ecological Risk Assessment

Revision 1 – 09-Dec-2016
Prepared for – Department of Defence – ABN: N/A

The Preliminary ERA has used a combination of qualitative and quantitative methods to assess the
potential for toxic effects of PFAS to ecological receptors (plants and animals) which inhabit the Site
and the surrounding assessment areas (within the NSW EPA Investigation Area and adjacent
waterbodies). Risks to animals which have been directly exposed via surface water and sediment
(aquatic animals and plants) have been assessed through qualitative comparison of reported
concentrations in environmental media and tissue samples with screening benchmarks
(concentrations considered to be acceptable such that no or low risk is posed to ecological receptors).

Where animals are considered likely to be exposed as a result of intake from multiple exposure
pathways (ingestion of food, water and soil/sediment), quantitative food web modelling has been
undertaken to assess the total amount of PFAS to which these animals would be exposed. This total
exposure has then been compared to toxicity reference values to assess whether exposure is likely to
result in potential for adverse effects.  It should be noted that it is not feasible to undertake a risk
assessment that evaluates exposure and resultant risk for all ecological species that may be present
at the Site or in the surrounding assessment areas. Therefore, a review of the available information
with regard to the habitat, environmental values and sensitive species (defined as threatened or
endangered) has been conducted and risks have been assessed for a range of relevant indicator
species which represent potential exposures and risks to broader animal groups.

The Preliminary ERA was undertaken assuming that PFAS concentrations at the point of exposure
would not increase or decrease with time. The combination of reasonable maximum assumptions for
exposure and statistical assessment of exposure point concentrations (EPC) within the risk
assessment process are expected to result in a conservative estimation of potential or adverse risks to
ecological receptors in each assessment area (including on-Site).

Conclusions
On the basis of the available data, and with consideration of the uncertainties associated with the risk
assessment process and the data limitations and uncertainties identified, the following conclusions are
provided:

· Overall, the outcomes of the Preliminary ERA indicate that there is potential for unacceptable
risks to ecological receptors which may inhabit both terrestrial and aquatic environments on the
Site and in areas surrounding the Site, specifically areas surrounding Dawsons Drain and Moors
Drain which receive impacted water from the Site.

· The results of the Preliminary ERA indicate that there is a need for additional data collection to
further characterise potential risks to ecological receptors on and surrounding the Site. The
following is a summary of the data collection considered necessary as part of future investigations
as part of the Detailed ERA:

- Collection of additional sediment, surface water and pore water samples from Dawsons
Drain and Moors Drain;

- Targeted sediment and surface water sampling in areas adjacent to PFAS sources (e.g.
outlets from Dawsons Drain and Moors Drain to adjacent wetland environments) within Area
D and Area E.

- Collection of additional earthworm samples from on-Site locations both within and away from
major source zones, and additional earthworm samples from off-Site areas (within Area A –
C);

- Collection of aquatic plants, benthic invertebrate and fish samples from Dawsons Drain and
Moors Drain; and

- Collection of additional rabbit (and other pest mammal species (e.g. foxes)) from on-Site
areas. These animals are targeted as part of a Site-wide eradication program and so
opportunistic sampling will be undertaken as part of this program.
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