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Executive summary 

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

undertake a Human Health Risk Assessment (HHRA) associated with the historical use of 

aqueous film forming foam (AFFF) containing perfluoroalkyl and polyfluoroalkyl substances 

(PFAS) at RAAF Base Pearce in Bullsbrook, Western Australia (the Site, Figure 1).  

Defence will continue its commitment to manage risks to avoid or minimise exposure of PFAS 

from Defence properties to human health and ecological receptors. This will be achieved by 

implementing practicable solutions to prevent or minimise the migration of PFAS beyond the 

Defence property boundary, and working to protect the community from exposure while 

management actions addressing source areas and/or migration pathways are underway. This 

includes ongoing monitoring to provide information on changes in PFAS contamination 

originating from a Defence property, to inform risk management decisions by Defence and State 

Agencies.  

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

water, groundwater and biota not only from RAAF Base Pearce itself, but also from a number of 

surrounding waterways and properties. For the purposes of this HHRA report: 

 “the Site” is defined as comprising RAAF Base Pearce. 

 “the Investigation Area” is 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). 

Three stages of investigation have been completed, namely:  

 Stage 1/Preliminary Site Investigation (PSI): A preliminary program of off-site 

groundwater sampling and analysis from accessible bores surrounding the Site. The 

findings of the PSI are presented in the GHD RAAF Base Pearce PFAS Investigation 

Preliminary Site Investigation Report (GHD 2016c). 

 Stage 2/Detailed Site Investigation (DSI): A detailed program of on- and off-Site soil, 

sediment, surface water, groundwater and biota sampling and analysis. The findings of 

the DSI are presented in the GHD Consolidated DSI report entitled RAAF Base Pearce 

PFAS Investigation Consolidated Detailed Site Investigation Report (GHD 2018). 

 Stage 3/Human Health and Ecological Risk Assessment (HHERA): Human health and 

ecological exposure and toxicity assessment to evaluate the long-term risks to identified 

receptors. 

This report contains the HHRA component of Stage 3 of the investigation. The other 

component of Stage 3, the Ecological Risk Assessment (ERA), is presented as a separate, 

stand-alone report. 

Health risk assessments in Australia follow the methodology outlined in Schedule B4 of the 

National Environment Protection (Assessment of Site Contamination) Measure 1999, as 

amended in 2013 (NEPC 2013) and the enHealth (2012) Environmental Health Risk 

Assessment, Guidelines for Assessing Human Health Risks from Environmental Hazards. 

Objectives and scope 

The objective of the HHRA is to assess the potential health risks for sensitive receptors on-Site 

and off-Site from exposure to soil, sediment, biota, surface water and groundwater impacted by 

PFAS. 
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The key steps in the health risk assessment are summarised as follows: 

 Issues identification: An evaluation of the data collected as part of the PSI (GHD 2016c) 

and DSI (GHD 2018).  

 Toxicity assessment: A review of toxicological information on PFAS including key health 

effects and the possible effects at various levels of exposure. 

 Exposure assessment: A review of the Conceptual Site Model (CSM) developed as part 

of the DSI (GHD 2018) to establish the ways that people within the Investigation Area can 

be exposed to PFAS (also known as ‘exposure pathways’). 

 Risk characterisation: This step brings together the information from the toxicity 

assessment and the exposure assessment to establish the likelihood of adverse health 

effects occurring through the identified exposure pathways.  

Risk characterisation results 

It is important to note that the PFAS Expert Health Panel established by the Australian 

Government Department of Health (DoH) has concluded that based on the information currently 

available; “there is mostly limited, or in some cases no evidence, that human exposure to PFAS 

is linked with human disease”. However, given the ability of PFAS to persist in humans and the 

environment, the DoH recommends that exposure to PFAS be minimised. This is consistent 

with the Heads of Environmental Protection Authorities Australia and New Zealand (2018) PFAS 

National Environmental Management Plan (NEMP), which recommends adoption of the 

‘precautionary principle’, whereby a lack of full scientific certainty should not be used as a 

reason for postponing management measures.  

The risk characterisation undertaken as part of this HHRA has identified the pathways that may 

result in an increased exposure to PFAS and therefore, the pathways that should be managed 

to reduce PFAS exposure.  

For each exposure pathway, a ‘typical’ exposure level and ‘upper’ exposure scenario was 

assessed. The typical exposure scenario represents the most likely, or average, level of 

exposure whereas the upper exposure scenario represents the ‘worst case’ level of exposure. 

The exposure pathways that were assessed are summarised in the table below, along with the 

results of the risk characterisation for both the typical and upper exposure scenarios.  
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Summary of risk characterisation  

Exposure pathway Risk characterisation Discussion 

Typical Upper 

Groundwater (off-Site)  

Drinking groundwater Low and acceptable Elevated (for bores 

with PFAS above 

drinking water 

guidelines) 

The risk assessment is conservatively based on the highest recorded bore water concentration. The 

results indicate that exposure to this concentration of PFAS through drinking bore water is within 

acceptable levels, based upon typical water consumption habits.  

Even under the upper exposure scenario, which assumes daily consumption of water from the 

same source for 29 years, adverse health effects may not necessarily occur, as the calculated 

exposure level is not significantly higher than acceptable levels.   

As a precautionary approach however, it is recommended that all bores with PFAS concentrations 

in excess of the NEMP (2018) drinking water guidelines are managed (e.g. through provision of 

alternative water or treatment of bore water, as determined by the PFAS Management Area Plan1). 

Domestic groundwater 

use, other than drinking 

Low and acceptable Low and acceptable Exposure to PFAS from using groundwater for showering, irrigation, playing in sprinklers and filling 

swimming pools is within acceptable levels. The assessment is conservatively based on the highest 

recorded PFAS bore water concentration.  

Groundwater (on-Site)  

Incidental ingestion of 

perched groundwater by 

sub-surface 

maintenance workers  

Elevated Elevated Exposure levels are elevated for both the typical and upper exposure scenarios. The assessment is 

conservatively based on the highest recorded on-Site groundwater PFAS concentration, which was 

recorded in perched groundwater of Source Area A (fire training area), and assumes that workers 

accidentally ingest half a mouthful of water (10 mL) each time they conduct sub-surface work.  

Control measures could be implemented to limit exposure to workers during sub-surface works.  

Food consumption   

Eating crustaceans from 

the local Brooks 

Low and acceptable Low and acceptable Exposure to PFAS from eating crustaceans caught in Ellen and Ki-it Monger Brooks is within 

acceptable levels. The assessment is conservatively based on the highest recorded crustacean 

PFAS concentration.  
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Exposure pathway Risk characterisation Discussion 

Typical Upper 

Eating chicken eggs Low and acceptable Low and acceptable Exposure to PFAS from eating eggs from chickens fed bore water containing PFAS is within 

acceptable levels. The assessment is conservatively based on the highest recorded egg PFAS 

concentration. 

Eating fruit and 

vegetables 

Low and acceptable Low and acceptable PFAS was not detected in fruit and vegetable samples at concentrations above the limit of 

reporting.  

Even if it is conservatively assumed that PFOS plus PFHxS (the most commonly detected PFAS) 

are present in fruit and vegetables at the limit of reporting (2 µg/kg), exposure levels are low and 

acceptable.   

Eating meat from 

chickens exposed to 

bore water containing 

PFAS 

Not assessed   GHD is aware of one resident that consumes meat from chickens that have been fed bore water 

containing PFAS. The PFAS uptake rates in chicken meat are uncertain and therefore not possible 

to model.  

Given that the PFAS concentrations recorded in the residents bore water are above the NEMP 

(2018) drinking water guidelines, the resident’s bore water should be managed (such as via 

provision of alternative water or water treatment as determined by the PFAS Management Area 

Plan1) and this would effectively manage exposure to PFAS from consumption of impacted chicken 

meat.  

Surface water   

Swimming in the local 

Brooks 

Low and acceptable Low and acceptable Exposure to PFAS from swimming in Ellen and Ki-it Monger Brooks is within acceptable levels. This 

is based on the highest recorded PFAS surface water concentration in the Brooks.  

Working in the on-Site 

drainage channels 

Low and acceptable Elevated Under the upper exposure scenario, the level of exposure marginally exceeds the acceptable level. 

This is based on the highest recorded surface water concentration in the on-Site drainage channels 

and assumes that a worker accidentally swallows water from the drains each day for 60 days per 

year, for 30 years, which is highly conservative.  

Control measures could be implemented to limit exposure to workers during drainage channel 

maintenance works.    
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Exposure pathway Risk characterisation Discussion 

Typical Upper 

Soil  

Children (and adult 

workers) exposed to soil 

at the on-Site childcare 

centre 

Low and acceptable Low and acceptable Exposure to PFAS in soil at the on-Site childcare centre is within acceptable levels. This is based 

on the highest PFAS concentration recorded in soil at the childcare centre.  

Base workers exposed 

to soil within Source 

Areas A, B and C. 

Low and acceptable Low and acceptable Exposure of PFAS in soil within Source Areas A (fire training area), B (former fire training areas) 

and C (Hangar 93) to Base workers is within acceptable levels. This is based on the highest PFAS 

concentrations recorded in these areas.  

Base workers exposed 

to soil within Source 

Area D (grounds 

maintenance area). 

Low and acceptable Elevated Under the upper exposure scenario, the level of exposure marginally exceeds the acceptable level. 

This is based on the highest recorded soil concentration in Source Area D (grounds maintenance 

area) and assumes that a worker is exposed to these soils daily for 30 years, which is considered 

conservative.   

Control measures could be implemented to limit exposure to workers in this area.  

Sub-surface 

maintenance workers 

exposed to soil within 

Source Areas A, B and 

C. 

Low and acceptable Low and acceptable Exposure of PFAS in soil within Source Areas A (fire training area), B (former fire training areas) 

and C (Hangar 93) to sub-surface workers is within acceptable levels. This is based on the highest 

PFAS concentrations recorded in these areas. 

Sub-surface 

maintenance workers 

exposed to soil within 

Source Area D. 

Elevated Elevated Exposure levels are elevated under the both the typical and upper exposure scenarios, though only 

marginally exceed the acceptable level under the typical exposure scenario. This is based on the 

highest recorded soil concentration in Source Area D (grounds maintenance area) and assumes 

that a worker is exposed to these soils daily for 30 years, which is considered conservative.   

Control measures could be implemented to limit exposure to sub-surface workers in this area.     
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Exposure pathway Risk characterisation Discussion 

Typical Upper 

Combined exposure scenarios  

Drinking bore water, 

swimming in the Brooks, 

eating crustaceans and 

chicken eggs 

Low and acceptable Not assessed At typical exposure levels, exposure to PFAS through these combined exposure pathways is within 

the acceptable level.   

For combined exposure scenarios, only the typical exposure level has been considered. 

Consideration of the combined scenarios under the upper exposure level is considered to be 

unrealistic and overly conservative (as it is highly unlikely that one individual would be exposed 

through multiple scenarios more than the average Australian). 

1. The PFAS Management Area Plan (PMAP) is a document which provides a roadmap for response management by Defence in relation to potential risks arising from exposure to PFAS associated 

with RAAF Base Pearce and the surrounding areas. 
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Recommendations  

Based on the findings of this HHRA, the following recommendations are made:  

 Exposure to PFAS from drinking bore water may not necessarily result in adverse health 

effects, especially at typical exposure levels. However, as a precautionary approach, it is 

recommended that all bores with PFAS concentrations in excess of the NEMP (2018) 

drinking water guidelines are managed by precluding the use of those bores as a source 

of drinking water. 

 Management to reduce PFAS exposure (e.g. through remediation or other controls) by 

the following exposure pathways is recommended:  

o Exposure of Site workers and intrusive-maintenance workers to soil in Source Area D. 

o Exposure of intrusive-maintenance workers to perched groundwater. 

o Exposure of Site workers to surface water in the Site drainage channels.  

 Methods for remediation and management will ultimately will be selected with 

consideration to the results of the ERA (presented separately), through consultation with 

a range of stakeholders and development of a PFAS Management Area Plan (PMAP). 

Potential remediation and management options include: 

o Provision of alternative water, or treatment of bore water, at properties that have 

bores with PFAS concentrations above drinking water guidelines.  

o Removal of the most heavily impacted soil from the on-Site Source Areas (particularly 

Source Areas A and D) and the sediment from the drainage channels to minimise 

ongoing groundwater and surface water impacts. 

o Ongoing periodic testing of groundwater and surface water to establish whether PFAS 

concentrations are stable, increasing or decreasing.   

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 Report. 
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