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RAAF Base Williamtown

Offsite open channel

Assessment Area A

Assessment Area B

Assessment Area C1

Assessment Area C2

Assessment Area D

Assessment Area E

Extent of the
Management Areas

Media
Potential for Unacceptable Exposure Risks*

On-
Base

Area 
A

Area 
B

Area 
C1

Area 
C2

Area 
D

Area 
E

Conclusions based on comparison of media data to screening benchmarks

Soil – potential for toxicity to 
terrestrial organisms Yes Yes Yes Yes Yes N/A N/A

Sediment – potential direct 
toxicity to aquatic organisms Yes Yes Yes Yes Low Low Low

Surface Water – potential 
direct toxicity to aquatic 
organisms 

Yes Yes Yes Yes Yes Low Yes

Fish – potential toxicity to fish 
as a result of bioaccumulation Yes Yes Yes Low Low Low Low

Aquatic Organisms – potential 
toxicity to higher order 
organisms as a result of 
bioaccumulation

Yes Yes Yes Yes Yes Yes Yes

Ecological Assessment Areas
To assess potential PFAS exposure to native plants and animals, 
the Management Area was divided into six off-Base Ecological 
Assessment Areas based on:
• Land-use and presence of sensitive ecological habitats; 
• Source(s) of contamination and potential pathways for 

exposure; and
• The quantity of data collected from these areas.
The Management Area largely encompasses the land surrounding 
the Base and was designed to assist with management of human 
exposure to PFAS. The Ecological Assessment Areas encompass 
the Management Area as well as relevant sensitive ecological 
habitat identified surrounding the Base. 
The map over the page shows the Ecological Assessment Areas:
• On-Base – the current RAAF Base Williamtown and Newcastle 

Airport. This area comprises: commercial land, open-managed 
grassland areas, remnant vegetation patches and Lake Cochran, 
at the southern boundary of the Base. The environment provides 
grazing opportunities and habitat for a range of native plants and 
animals. Lake Cochran provides habitat for aquatic flora and fauna 
which may be potential food sources for mammals and birds that 
inhabit the area. 

• Area A – extends west and south of the Base, but is north of 
Cabbage Tree Road, and includes a section of Dawsons Drain. 
This area is largely within the Tilligerry State Conservation Area, 
with the exception of the rural-residential properties along Cabbage 
Tree Road. The environment is considered to provide high quality 
habitat, which is likely home to a range of sensitive native plants and 
animals. The main water source for animals in this area is Dawsons 
Drain and the connected drainage channels. 

• Area B – extends east from the boundary of the Base to Lemon 
Tree Passage Road and north of Nelson Bay Road, and includes 
Moors Drain. This area is largely within the Tilligerry State 
Conservation Area, there is also a mixture of rural-residential 
properties and farms. Moors Drain is considered to be a major 
water source for native plants and animals in this area.

• Area C – extends south of Cabbage Tree Road and Nelson Bay 
Road, and includes Tilligerry Creek, Fourteen Foot Drain, and the 
southern section of Dawsons Drain, between Cabbage Tree Road 
and Fullerton Cove. This area comprises rural-residential properties; 
agricultural land uses and pastures; and open-managed grassland. 
Both Tilligerry Creek and the network of drainage channels, which 
have been diverted or intersected, provide water for a range of 
agricultural land uses in this area.
For the purposes of the 2018 ERA, this area has been divided into 
two sub-areas: 
- Area C1 – the area west of Nelson Bay Road and south of 

Cabbage Tree Road. This area also contains the southern 
section of Dawsons Drain, the western portions of Fourteen Foot 
Drain and Ten Foot Drain, and the Fullerton Cove Ring Drain.

- Area C2 – the area south and east of Nelson Bay Road. This 
area also contains the eastern sections of Fourteen Foot 
Drain and Ten Foot Drain, and the freshwater reaches of 
Tilligerry Creek. 

• Area D – part of the Hunter Wetlands National Park, which includes: 
Fullerton Cove, the Tomago Wetlands (including the restoration 
area), the Kooragang Wetland and the southern reaches of the 
Hunter River (excluding the southern portions of Kooragang Island). 
This area includes a Ramsar-listed wetland and is considered to 
contain sensitive estuarine and marine habitat. 

• Area E – the estuarine areas of Tilligerry Creek to Lemon Tree 
Passage. This area is considered to consist of sensitive estuarine 
and marine habitat. 

Receptor Species
As it is not possible to assess the risks to every animal species 
which inhabit environments in the Management Area, the 2018 ERA 
identified a range of indicator species. Indicator species are species 
that are representative of a larger group of animals, with similar food 
and habitat requirements. These species are likely to be exposed to 
PFAS in the same ways within the Management Area. 
Indicator species were selected from the following broad animal 
groups (indicator species can be found in the 2018 ERA):
• Land based animals:

-  Mammals that eat plants, insects and animals;
-  Birds that eat plants (this group also includes semi-

aquatic birds);
-  Birds that eat insects, or plants and animals/insects;
-  Predatory reptiles;

• Water based animals:
-  Birds that eat insects/aquatic invertebrates, or plants and 

animals;
-  Birds that eat fish;
-  Reptiles that eat fish; 
-  Aquatic mammals that eat fish. 

Exposure pathways
The 2018 ERA identified the main exposure pathways for animal 
species living in the Management Area are: 
• Direct exposure through incidental ingestion of PFAS in soil, 

surface water and sediment;
• Direct exposure through ingesting PFAS in surface water;
• Ingesting PFAS accumulated in terrestrial plants and animals, 

as part of their diet (bioaccumulation); and
• Ingesting PFAS accumulated in aquatic plants and animals, as 

part of their diet (bioaccumulation). 
Exposure pathways for different indicator species vary depending 
on the food they eat, the habitat they live in and the way they interact 
with the environment. For example, fish-eating birds living near local 
waterways are likely to be exposed differently to migratory birds, that 
are only accessing parts of the Management Area for parts of the year.
An assessment of the relevant exposure pathways for each 
indicator species was used to estimate the total amount of PFAS 
entering the animal.

Exposure assessment
Direct-contact exposure to PFAS contaminated soil, sediment or 
surface water, was considered for native plants and animals in the 
Ecological Assessment Areas, by comparing PFAS concentrations 
in soil, sediment and surface water samples against Australian and 
international screening benchmarks. 
Direct-contact exposure does not account for exposure as a result 
of accumulation of PFAS (bioaccumulation) in the food chain. 
Bioaccumulation occurs when the animal absorbs PFAS at a rate faster 
than it leaves the animal. The potential for adverse effects  to native 
plants and animals was assessed by estimating dietary intakes of PFAS 
and comparing them against relevant toxicity reference values.

Summary of Risks
Food web modelling was undertaken to assess the total amount 
of PFAS animals are likely to be exposed to. The amount of PFAS 
likely to be ingested by the indicator species was compared with 
the exposure concentrations considered acceptable, in order to 
determine the risk to that animal group. 
The 2018 ERA presented the following conclusions with regard 
to risks to native plants and animals, within the Ecological 
Assessment Areas, based on media and animal group.

Risks to animal groups

Animal Group
Potential for Unacceptable Exposure Risks*

On-
Base Area A Area B Area 

C1 Area C2 Area 
D

Area 
E

Conclusions based on the outcomes of food web modelling

Herbivorous 
Terrestrial 
Mammals

Yes Yes Low Yes Low N/A N/A

Herbivorous 
Terrestrial Birds Yes Yes Low Yes Low N/A N/A

Invertivorous 
and Omnivorous 
Mammals

Yes Yes Low Yes Low N/A N/A

Invertivorous and 
Omnivorous Birds Yes Yes Yes Yes

Yes – for 
smaller birds 
(i.e. <0.5 kg) 
only

N/A N/A

Predatory 
Terrestrial 
Mammals

Yes Yes Yes Yes Yes N/A N/A

Predatory 
Terrestrial Reptiles Yes Yes Yes Yes Yes N/A N/A

Predatory 
Terrestrial Birds Yes Yes Yes Yes Yes N/A N/A

Invertivorous 
and Omnivorous 
Aquatic Birds

Yes Yes Yes Yes Yes Yes Yes

Fish eating 
(Piscivorous) 
Aquatic Reptiles

Yes Yes Low Yes Low Low Low

Fish eating 
(Piscivorous) 
Aquatic Mammals

Yes Yes Yes Yes Yes Low Low

Fish eating 
(Piscivorous) 
Aquatic Birds

Yes Yes Yes Yes Yes Yes Yes*Potential for unacceptable exposure risks:
- For direct exposures to environmental media: Yes = reported concentrations in 
environmental media above the screening benchmark; Low = reported concentrations 
in environmental media below the screening benchmark.
- For risks to animal groups: Yes = estimated exposures are greater than adopted 
toxicity values; Low = estimated exposures are less than adopted toxicity values.

Direct Exposure of Animals to Environmental Media




