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Executive Summary 

Senversa Pty Ltd was engaged to undertake a Human Health and Ecological Risk Assessment 
(HHERA) of per- and poly-fluoroalkyl substances (PFAS) impacts which have been identified on and in 
the vicinity of Robertson Barracks. The HHERA forms part of the Department of Defence’s response 
to the detection of PFAS in the environment which may be associated with the historic use of aqueous 
film-forming foam (AFFF) at the site. The overall objective of the HHERA was to assess risk to human 
health and the environment due to the presence of PFAS at Robertson Barracks and in the 
surrounding area (the investigation area). The HHERA was conducted in accordance with guidance 
provided in the National Environment Protection (Assessment of Site Contamination) Amendment 
Measure (‘the NEPM’) and other relevant Australian guidance.  

The first phase of the detailed environmental investigation, the Sampling and Analysis Quality Plan 
(SAQP) included the preliminary site investigation (PSI) components. The SAQP provided a review of 
historical contamination sources and activities at the site and the site’s environmental setting. The 
SAQP identified areas of potential interest and data gaps in the understanding of the preliminary 
conceptual site model (CSM) for further environmental investigation in a Detailed Site Investigation 
(DSI), The DSI identified a number of PFAS exposure pathways for which additional assessment was 
required, due to exceedance of adopted screening criteria (or because no relevant screening criteria 
are available). On this basis, the DSI recommended that this HHERA be undertaken to provide a 
detailed evaluation of risks.  

As part of this HHERA, additional sediment, surface water and pore water sampling was completed by 
Senversa. An Ecological Desktop Survey was also completed by Eco Logical to evaluate key aquatic 
environments. A Tier 1 screening level assessment of the available data from the DSI and additional 
sampling was completed. Based on the Tier 1 assessment, several pathways were identified as 
requiring additional evaluation and a Tier 2 assessment was completed. The conclusions of the Tier 1 
and Tier 2 assessment are presented below:  

Based on the Tier 1 screening, the risks associated with following pathways were assessed to be low 
and acceptable 

Tier 1 Assessment Conclusions

Human Health - Robertson Barracks

Residents in the accommodation areas on Robertson Barracks

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater and sediment exposure

Users of the childcare facility on Robertson Barracks

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater and sediment exposure

Commercial workers on Robertson Barracks

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater and sediment exposure
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Human Health - Close Training Area (CTA), Markmanship Training 
Range (MTR) and southern drainage channel

Intrusive workers at the southern drainage channel, CTA, and MTR 

• Soil concentrations below Tier 1 criteria
• Groundwater, surface water and sediment concentrations below Tier 1 criteria

Recreational users of the southern drainage channel, CTA and MTR (excluding fishing)

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater exposure
• surface water and sediment concentrations below Tier 1 criteria

Commercial workers and intrusive workers outside the investigation area

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater surface water and sediment exposure

Residents beyond the investigation area

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater surface water and sediment exposure

Users of water supply bores on the MTR and Thorak Regional Cemetery

Human Health - Outside the investigation area

Commercial workers and intrusive workers outside the investigation area

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater surface water and sediment exposure

Residents beyond the investigation area

• Soil concentrations below Tier 1 criteria
• Incomplete pathway for groundwater surface water and sediment exposure

Users of water supply bores at Shoal Bay Receiving Station (SBRS)

• Borewater concentrations below the drinking water guidelines  

• Borewater concentrations below the drinking water guidelines  
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The Tier 1 evaluation identified several potentially complete exposure pathways that required further 
evaluation in a detailed (Tier 2) assessment. The conclusions regarding these pathways are as 
follows: 

The estimated risk for an intrusive worker (maintenance and construction) associated with PFAS in 
groundwater at Robertson Barracks is low and acceptable. This includes when potential cumulative 
exposure to PFAS in soil is considered. This conclusion is based on conservative assumptions in the 
assessment including the use of maximum soil and groundwater concentrations identified on 
Robertson Barracks. This conclusion is also applicable to incidental contact with surface water in the 
drainage system and Milners Creek across the investigation area. The estimated risk levels were more 
than an order of magnitude below the acceptable levels.  

The potential risks to terrestrial ecological receptors associated with the measured concentrations of 
PFAS in the investigation area are considered low and acceptable. This conclusion is applicable to 
risks associated with both direct contact with PFAS in environmental media, and bioaccumulation of 
PFAS through the food chain.  

The available data suggests that the risk due to consumption of recreationally caught crustacea are 
likely to be low, however elevated exposure due to consumption of finfish and molluscs cannot be 
ruled out. Further information (such as biota sampling) would be required to better characterise this 
potentially elevated exposure. In the absence of additional information, management measures to 
restrict the access to likely fishing spots in the southern drainage channel are recommended. 

Ecological

Flora and Fauna - Direct contact and uptake of contaminants from surface soil in the 
southern drainage channel, CTA and MTR

• Soil concentrations below Tier 1 criteria

Tier 2 Assessment Conclusions

Human Health - Risk associated with exposure to shallow groundwater by intrusive 
workers on Robertson Barracks

Ecological - Risk to terrestrial flora and fauna in the investigation area (Robertson 
Barracks, CTA and southern drainage channel) from PFAS in soil, sediment and 
groundwater (Robertson Barracks only)

Human Health - Risk associated with consumption of recreationally caught fish and 
molluscs from the CTA and southern drainage channel 

Ecological - Ecological risk to aquatic flora and fauna in Milners Creek and Milners Swamp 
with associated sediment and surface water exposure
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Potential for elevated exposure to PFAS by aquatic ecosystems in the key habitat area (Milners Creek 
and Milner Swamp) cannot be excluded given the habitat value of this area and the known presence 
of PFAS. Potential risks to lower order organisms directly exposed to PFAS within surface water and 
sediment are assessed to be low and acceptable. However, potential elevated exposure to higher-
order biota due to PFAS bioaccumulation in the food chain cannot be excluded based on the available 
data. Further consideration should be given to management measures to reduce exposure and/or to 
more detailed assessment. 

The identification of potentially elevated exposure does not necessarily indicate that there will be 
adverse effects, but instead that management of exposure and/or further investigation/assessment 
may be warranted. Based on the currently available data potentially elevated exposures cannot be 
excluded for: 

• Consumption of recreationally caught fish and molluscs.
• Aquatic flora and fauna in Milners Creek and Milners Swamp due to PFAS bioaccumulation.

Overall, the assessment has been conducted utilising conservative assumptions, and the conclusions 
could be refined through the collection of biota data to better understand the level of exposure and 
risk. More detailed assessment could include more a definitive ERA and assessment of human 
consumption of recreationally caught fish and molluscs supported by biota sampling. However, 
measures to manage or reduce exposure should also be explored as it is not clear that additional biota 
investigations would impact upon the management options selected for the site.  

It is also noted that it is considered unlikely that a pragmatic biota sampling program would allow 
elevated exposure and risks to be entirely excluded, given the need to assess potential PFAS 
exposure at different trophic levels and over different seasons, and the fact that some key sampling 
locations may be inaccessible at times. Where additional investigation and assessment are 
considered unlikely to impact upon the overall conclusions and the requirement for management, such 
works are unlikely to be warranted. 

Given the understanding of the risks, it is understood that Defence has committed to identify and 
prioritise management actions to address the health and environmental issues arising from the 
identified PFAS impacts that can be implemented in the short, medium and long term. This is the next 
step in the investigation program and management actions will be presented in a PFAS Management 
Area Plan developed for the site. 

Next Steps




