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Executive summary 

Introduction and background 

The Australian Department of Defence (Defence) commissioned GHD Pty Ltd (GHD) to 

undertake an Ecological Risk Assessment (ERA) associated with an environmental investigation 

of the impacts of per- and poly-fluoroalkyl substances (PFAS) on and around RAAF Base 

Pearce in Bullsbrook, Western Australia (the Site, Figure 1). 

This report is subject to, and must be read in conjunction with, the limitations set out in Section 

1.5 and the assumptions and qualifications contained throughout the ERA report. 

The investigation undertaken by GHD included sampling and analysis of soil, sediment, surface 

water, groundwater and biota not only from RAAF Base Pearce, but also from the surrounding 

areas. For the purposes of this ERA: 

 “the Site” was defined as RAAF Base Pearce. 

 “the Investigation Area” was defined as comprising the Site, plus a number of surrounding 

(off-Site) waterways and privately owned and leased properties; including residential 

premises (refer to Figure 1).  

The primary objective of the ERA is to evaluate the potential long-term risks to terrestrial and 

aquatic ecology from exposure to PFAS in soil, sediment, surface water, groundwater and biota.   

The ERA utilises data presented within GHD’s Consolidated DSI report (GHD 2018a) and also 

draws upon information from ecological surveys, food web modelling and scientific studies 

completed by others. It has been completed in accordance with the Human Health and 

Ecological Risk Assessment Plan and Methodology report (GHD 2017b) – which was based on 

the process outlined in Schedule 5a (Guideline on Ecological Risk Assessment) of the National 

Environment Protection (Assessment of Site Contamination) Amendment Measure 2013 (No. 1) 

(NEPC 2013).  

Data presented in the DSI report (GHD 2018a) identified PFAS compounds: 

 in soils across some localised areas, predominantly where PFAS is known to have been 

historically used;  

 in surface water within Ellen and Ki-it Monger Brooks; and 

 in lower order biota samples including fish, crustacean, terrestrial invertebrate and flora 

samples. 

Sensitive ecological receptors (including higher order consumers such as birds, reptiles and 

mammals) were identified in three areas where PFAS concentrations in soil and/or water and 

lower order biota exceeded the ecology based assessment guidelines presented in the PFAS 

National Environmental Management Plan (NEMP 2018), namely: 

 Source Area A (a fire training area on the Site); 

 Source Area B (a former fire training area on the Site); and 

 Within Ki-it Monger and Ellen Brooks, including Ellen Brook Nature Reserve and Twin 

Swamps Nature Reserve which are home to the critically endangered Western Swamp 

Tortoise. 

An ERA was thereby required to assess any resultant risk to higher order ecological consumers 

within the three aforementioned areas.  
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Risk characterisation  

Published ecotoxicity studies suggest that the PFAS concentrations recorded in the surface 

water in Ellen and Ki-it Monger Brooks are unlikely to adversely affect macroinvertebrate and 

plant populations. The potential exists however for impacts on some sensitive fish, insect and 

crustaceans, for which the reported toxicity endpoints are of a similar order of magnitude to the 

reported literature concentrations.  PFAS concentrations in soils from Source Area A and 

Source Area B could also results in adverse effects to sensitive plants and soil dwelling 

invertebrates. 

The table below summarises the results of the risk characterisation for each of the higher order 

consumers (birds, reptiles, amphibians and mammals) that were assessed, based upon the 

results of an exposure assessment, toxicity assessment and risk characterisation that included 

food web modelling. The species assessed are considered suitably representative of the various 

trophic niches present within the Investigation Area and provide a sufficient understanding of 

the level of PFAS exposure to higher order consumers within the impacted areas. 

Summary of risk characterisation for higher order consumers 

Source Area A Source Area B Ellen and Ki-it Monger Brook 

Birds 

Pacific Black Duck Yellow-rumped Thornbill Straw-necked Ibis 

Australian Magpie Willie Wagtail Australian White Ibis 

Banded Lapwing Weebill Pacific Black Duck 

Willie Wagtail Grey Fantail Wood Duck 

Singing Honeyeater Tree Martin Great Egret 

 Horsfield's Bronze Cuckoo White-faced Heron 

 Mudlark  

 Black-faced Cuckoo-shrike  

 Black-shouldered Kite  

 Australian Magpie  

 Nankeen Kestrel  

 Western Wattlebird  

 Brown Honeyeater  

 Galah  

Reptiles and amphibians 

Clicking Frog Dugite Oblong tortoise  

 Common Dwarf Skink Western Swamp Tortoise 
(Ellen Brook Nature Reserve) 

 Shingleback Western Swamp Tortoise 
(Twin Swamps Nature 
Reserve) 

 Clicking Frog Dugite  

  Black-headed Monitor  

  Squelching Frog  

Mammals 

House Mouse Fox Fox 

Chuditch (male) Rabbit Horse 

Chuditch (female) Western Grey Kangaroo Cattle 

 Southern Brown Bandicoot Chuditch (male) 

 German Shepherd (police 
dog) 

Chuditch (female) 

 Chuditch (male)  
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Source Area A Source Area B Ellen and Ki-it Monger Brook 

 Chuditch (female)  

Colour coding: 

Green shading – The estimated risk of adverse chronic effects to the species from PFAS exposure is low and 

acceptable. 

Yellow shading – The estimated exposure level exceeds the level at which no adverse chronic effects are expected, 

however is below the lowest levels at which effects have been reported. The potential for elevated exposure cannot be 

ruled out however measurable and ecological relevant adverse effects are considered unlikely. 

Orange shading – The estimated exposure scenario exceeds levels at which adverse effects have been calculated. The 

magnitude of any adverse effects cannot, however, be reliably estimated given the significant degree of uncertainty 

involved in the screening and modelling process. 

The table indicates that there is an estimated elevated risk of chronic effects to some species 

that reside within the impacted areas, particularly insectivorous birds and the Clicking Frog. 

However, it is important to note that the species identified as being at an elevated risk (i.e. those 

shaded as orange in the risk characterisation table) are generally common and widespread and 

on this basis, the estimated elevated risks are considered to be of low significance with respect 

to overall populations.  

Neither the endangered Baudin’s Black Cockatoo nor the Carnaby’s Black Cockatoo were 

observed during the 2017 ecological survey, but it is possible that these species would utilise 

the areas opportunistically. However, the risks to the Galah (which was identified within the 

Investigation Area and hence assessed as part of the ERA) are considered likely to also be 

reasonably representative of the risk profile associated with the Black Cockatoos, as the Galah 

is known to feed at Source Area B. Indeed, the Black Cockatoos would typically feed on seeds 

present in the canopy, whereas the Galahs feed mainly on the ground and will therefore have a 

potentially higher exposure due to soil ingestion. The use of the Galah as a representative 

granivorous avian is therefore considered to provide a relatively conservative estimate of 

potential PFAS exposure to Black Cockatoo species (if such species were indeed ultimately 

present). The conservative food web modelling assessment indicates that the potential for 

elevated exposure cannot be ruled out but ecological relevant adverse effects are considered 

unlikely. 

The PFAS exposures estimated for a number of bird species that forage in Ellen and Ki-it 

Monger Brooks also exceeded the levels at which no adverse effects have been reported. 

These results indicate the potential for elevated exposure to PFAS by birds which feed 

exclusively or predominantly within the Brooks, however it is considered unlikely that a large 

number of individuals within populations of these species would be affected.  

The conservative food web modelling assessments of the critically endangered Western Swamp 

Tortoise in both Twin Swamps Nature Reserve and the Ellen Brook Nature Reserve indicate 

that the estimated risk of PFAS bioaccumulation is low and acceptable.  

Potential management actions 

Management and remediation options will ultimately be informed with consideration to the 

findings of this ERA as well as the Human Health Risk Assessment (GHD 2018b), through 

consultation with Defence and affected stakeholders and the development of a PFAS 

Management Area Plan (PMAP).  

While the identified elevated risks are generally considered to be of low significance with 

respect to broader populations of the species, the level of risk to the local populations residing 

in Source Areas A and B could be reduced through measures such as remediation of impacted 
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soils and sediments to reduce exposure to PFAS. This would also serve to reduce surface water 

impact to Ellen and Ki-it Monger Brook as a result of run-off and thus, reduce the level of 

exposure to the species that inhabit the Brooks.   

It is recommended that periodic monitoring of PFAS surface water concentrations in Ellen Brook 

and Ki-it Monger Brook be undertaken to ascertain whether any trends emerge that may have a 

bearing on the risk profile to ecological receptors. This would form part of the Ongoing 

Monitoring Program for the Site.  
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