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Executive summary 

Department of Defence (Defence) is undertaking a national program to investigate, manage and mitigate impacts 

of per- and poly-fluoroalkyl substances (PFAS) on, and in the vicinity of its bases around Australia. As part of this 

program, Defence has engaged Dr. Peter Beck of GHD as the Technical Advisor (TA) for the program 

implementation at Robertson Barracks, Holtze Northern Territory 0829 (the base). 

The program is guided by information presented in the current PFAS Management Area Plan (PMAP) published 

for the base in November 2018. The PMAP developed for the base was based on the findings of site investigation 

and characterisation work to identify and assess: 

– Sources of PFAS on the base. 

– Contamination migration mechanisms and pathways by which PFAS mass may be discharged to the 

environment from the identified sources. 

– Receptors (both human and ecological) which may be impacted by PFAS emanating from the site via the 

identified migration pathways.  

– The level of risk posed to those receptors by PFAS.  

The role of the TA is to conduct a critical and independent review of the investigation works and the management 

and mitigation measures implemented as part of ongoing investigations and monitoring, as well as provide 

independent input to the program at the base. This report summarises the TA’s independent review of the data 

and information provided for review, as prepared by Defence’s consultants for the base, including: 

– A summary of the TA’s opinion in relation to the level of risk posed by residual PFAS contamination with 

respect to known contaminant transport pathways and receptor exposure. 

– A summary of the TA’s opinion on how residual PFAS contamination is being managed at the base. 

– The TA’s opinion on how the PMAP actions have been addressed. 

The investigation and characterisation work concluded that: 

– PFAS detections in soil corresponded to identified source areas with respect to the onsite surface drainage 

network. A spatial relationship between PFAS sources and PFAS distribution was subsequently identified.  

– PFAS were detected in groundwater samples collected from and down gradient of the identified source areas.  

– A human health and ecological risk assessment (HHERA) was undertaken with respect to the results of 

investigation work. The majority of exposure pathways relating to PFAS originating from Robertson Barracks 

to human and ecological receptors were considered low and acceptable. Potentially elevated contamination 

exposure scenarios were identified in the HHERA, as follows:  

• Consumption of fish and molluscs caught from Milners Creek and the southern drainage channel. 

• Potential for PFAS exposure 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. 

The PMAP was developed by Defence to manage exposure regarding the presence of PFAS contamination on 

and emanating from the base. The mechanisms used to manage PFAS exposure included: 

– Ongoing monitoring of surface water, sediment and groundwater 

– Completion of further investigation works 

– Continued implementation of exposure/receptor controls 

The TA has undertaken an assessment of the robustness and defensibility of the data generated by the 

management and mitigation measures undertaken as part of PMAP implementation. Based on the critical and 

independent assessment documented in this report, and with respect to PMAP requirements, the TA’s opinion is 

that sufficient data has been collected to understand the distribution and extent of PFAS contamination originating 

from the base to inform an assessment of risk to human health and the environment at the base. All PMAP actions 

outlined in the following table are considered to have been addressed.  
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The TA understands that PFAS will continue to be monitored and managed at the base in alignment with PMAP 

actions which are 'ongoing' in nature. This includes continuation of the OMP and implementation of administrative 

controls such as the PFAS Construction and Maintenance Framework.  

This report is subject to, and must be read in conjunction with, the limitations set out in Section 1.4 and the 

assumptions and qualifications contained throughout the report. 
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1. Introduction 

Department of Defence (Defence) is undertaking a national program to investigate, manage and mitigate impacts 

of per- and poly-fluoroalkyl substances (PFAS) on, and in the vicinity of its bases around Australia. The goal of the 

program is to support affected communities and Defence capability by managing PFAS contamination through the 

adoption of best available science and practicable remedial/management approaches to restore or reduce impacts 

to Environmental Values. 

1.1 Background 
The approach taken to manage PFAS contamination at each base is outlined in a PFAS Management Area Plan 

(PMAP). Each PMAP is developed with respect to base-specific information and details the approach adopted by 

Defence to manage the risk of harm to human health and the environment and impacts to Environmental Values 

from PFAS contamination associated with the base. 

A tailored approach is taken for each base due to the bespoke nature of PFAS contamination with respect to 

potential sources, transport/migration pathways and receptors and the resultant risks and impacts to 

Environmental Values.  

In 2018, a PMAP (Defence 2018) was developed for Robertson Barracks which incorporated the base and a 

portion of the Closed Training Area (to the east of the base), collectively defined as the ‘PMAP Monitoring Area’. 

The PMAP is titled Robertson Barracks, PFAS Area Management Plan, November 2018 (the PMAP) and can be 

found on the Defence website (https://www.defence.gov.au/about/locations-property/pfas/pfas-management-

sites/robertson-barracks). 

The PMAP was informed by the outcomes of detailed site investigations and reflects the low risk identified. The 

PMAP recommended that monitoring of PFAS be undertaken on and around Robertson Barracks through 

sampling of surface water, groundwater and sediment biannually. Treating or removing PFAS from the area was 

not a recommendation of the PMAP due to the low risk profile. 

For each site, Defence engages a Technical Advisor (TA) whose role is to provide independent input on the 

management and mitigation measures to be implemented through the PMAP and to critically and independently 

review work undertaken by Defence’s consultants and contractors.  

Where risks to human health and the environment are low and acceptable and Environmental Values are not 

adversely impacted by defined PFAS contamination (i.e., in the case of Robertson Barracks), the TA is requested 

to provide an opinion on the final condition of the PMAP Monitoring Area in relation to the objective of the work 

undertaken as part of the PMAP. 

This report provides the TA’s opinion on the final condition of the PMAP Monitoring Area in relation to the activities 

completed as part of addressing specific PMAP actions (presented in Section 7.1 of the PMAP). 

1.2 Report purpose 
This report has been prepared with respect to the investigation work undertaken to assess the nature and extent of 

PFAS contamination at Robertson Barracks, accessed from Thorngate Road, Holtze Northern Territory 0829 

(further referred to as the ‘base’). The purpose of this report is to provide a summary of the TA’s independent 

review of the reports and information provided for review, as prepared by Defence’s consultants for the base, 

including: 

– A summary of the TA’s opinion on the final condition of the PMAP Monitoring Area in relation to the level of 

risk posed by residual PFAS contamination with respect to known contaminant transport pathways and 

receptor exposure. 

– A summary of the TA’s opinion on how residual PFAS contamination is being managed on the PMAP 

Monitoring Area. 

– The TA’s opinion on how the PMAP actions have been addressed. 



 

GHD | Defence | 12642904 | Final Site Condition Robertson Barracks 2 

 

1.3 Report objectives 
The objectives of this report are for the TA to provide an opinion as to whether: 

– Sufficient robust and reliable data was collected to inform a defensible conceptual site model (CSM), identify 

any complete source, pathway and receptor linkages, establish applicable Environmental Values and support 

an assessment of risk to human health and the environment. 

– The assessment of risk to human health and the environment and impacts to Environmental Values is robust 

and defensible enough to identify any elevated risks to human health and the environment and impacts to 

Environmental Values. Where risks were identified as low and acceptable and no detrimental impacts to 

Environmental Values were identified, assess whether sufficient information was available to support the 

decision to not undertake any active remediation to reduce that risk. 

– Management and mitigation measures (i.e. ongoing monitoring) demonstrate that PFAS concentrations are 

stable and that no further work is required to characterise the potential presence of other source areas. 

– Empirical evidence that the PFAS mass discharge from the base to the surrounding environment is stable or 

declining with respect to the management and mitigation measures undertaken. 

– Risks posed by residual PFAS impacts that remain on-base are low and acceptable or should further reduce 

over time. 

– Passive ongoing management and mitigation measures are suitable to continue to prevent or minimise 

exposure to residual PFAS contamination. 

– PMAP actions have been adequately addressed to transition the PMAP to an ongoing monitoring program. 

1.4 Limitations 
This report: Final site condition HMAS Robertson Barracks – PFAS Investigation and Management has been prepared by GHD 

for Defence and may only be used and relied on by Defence for the purpose agreed between GHD and Defence as set out in 

Section 1.2 of this report. 

GHD otherwise disclaims responsibility to any person other than Defence arising in connection with this report. GHD also 

excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report 

and are subject to the scope limitations set out in the report. 

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information 

reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this report to account for 

events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described in this 

report (refer Sections 5, 6, and 8.2 of this report). GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report based on information provided by Defence and others who provided information to GHD 

(including Government authorities), which GHD has not independently verified or checked beyond the agreed scope of work. 

GHD does not accept liability in connection with such unverified information, including errors and omissions in the report which 

were caused by errors or omissions in that information. 

GHD recognises that some documentation that contained information requiring the TA’s verification was not available for 

review. GHD does not accept liability in connection with such unverified information and all opinions and conclusions in this 

report are made with the omission of this information. 

  









 

GHD | Defence | 12642904 | Final Site Condition Robertson Barracks 6 

 

3. Decision-making framework 

3.1 TA considerations regarding PFAS movement 
When conducting the critical and independent review of the site characterisation, risk assessment, remediation, 

management and monitoring documentation for a site that emits PFAS to the environment, the TA considers: 

– how PFAS moves from the source to the receptor, with respect to the movement of PFAS mass.  

– the speed at which the mass moves; and  

– the amount of mass that moves.  

In the context of the source, pathway and receptor (SPR) linkages, PFAS mass movement can be divided into the 

following key flux and discharge components, as set out in (Diagram 1): 

– Source Mass Discharge (SMD): Emission of PFAS from primary and secondary sources lead to PFAS 

entering the environment. Primary SMD occurred when PFAS containing products, such as AFFF foam used 

during training and active firefighting, discharge onto infrastructure and soils, which then becomes PFAS 

containing secondary sources. Secondary SMD occurs when PFAS is emitted from impacted infrastructure 

and soils etc. into the environment.  

– Therefore, understanding where on a site SMD occurs is a critical step in managing and mitigating PFAS 

discharge into the environment. Management and mitigation of SMD can be divided into: 

• Monitor source(s), as active management and mitigation is not practicable due to the requirement for 

maintaining capability and capacity of the infrastructure on the site. 

• Manage source(s), through treatment of source materials to decrease SMD. SMD management typically 

involves containing the source (e.g., covering or encapsulating) or stabilising the source (e.g., activated 

carbon addition, etc.). 

• Mitigate source(s), through removal of source material to decrease SMD. SMD mitigation typically 

involves removal of the source material either through excavation and disposal at a suitable facility or 

excavation and treatment (e.g., thermal destruction, soil washing, etc.), followed by either disposal or 

reuse of the treatment material. 

– Pathway Mass Flux (PMF): Movement of PFAS occurs along pathways that transmit PFAS from the source 

into the environment. Common pathways include sediment transport, surface water flow and groundwater 

movement. Understanding the circumstances regarding PFAS movement along a pathway is an important 

consideration when assessing risks regarding PFAS mass discharge to the environment. For this site, surface 

water flow is the primary PMF. 

– Pathway Mass Discharge (PMD): PMF along pathways leads to PFAS mass discharge from the source into 

the environment. Understanding the PFAS PMD is an important consideration when assessing risks regarding 

PFAS mass discharge to the environment. 

– Total Mass Discharge (TMD): TMD is the total mass of PFAS that discharges from the site into the 

environment and is a combination of SMD and PMD. Understanding TMD sets a baseline prior to undertaking 

any management and mitigation actions (i.e. such as remediation activities, if required) and using TMD as a 

measurement of their success after implementation. 
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Diagram 1 Conceptualisation of mass flux and mass discharge in the context of the source, pathway and receptors linkage 

3.2 TA workflow and decision process 
To conduct an efficient and effective, critical and independent review of the investigation, management and 

mitigation actions, the TA mapped the general workflow and decision process. This mapping was done to identify 

the key gateway and decision points. At these points, the TA was requested to provide interim advice on whether 

the workflow can move forward. 

The workflow and decision process set out in Diagram 2 and further explained in Table 2, provides the main work 

phases and decision points considered necessary to progress a site with suspected PFAS impacts to a reasonable 

and practicable endpoint.
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Diagram 2 Conceptualisation of workflow and decision process 
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– Environment Protection Act, 2017 (the ‘Act’) 

– Environment Protection Regulations, 2021 (the ‘Regulations’) 

– Environment Reference Standard, 2021 (the ‘ERS’) 

The adoption of these jurisdictional requirements is considered reasonable noting both NT EPA and EPA Victoria 

implement a risk-based approach for the assessment of contaminated land to ensure the protection of human 

health and the environment, as follows:  

– In Victoria, there is a legislated general environmental duty (GED) requiring each Victorian and all businesses 

to manage activities to reduce the risk of harm to human health and the environment from pollution or waste. 

This includes the ‘Duty to Manage’ and ‘Duty to Notify’ contamination, which include identifying and assessing 

contamination, implementing measures to minimise risks, and providing relevant information to parties that 

might be affected (including notification to EPA Victoria if certain thresholds are met). 

– In NT under the Waste Management and Pollution Control Act (WMPC Act) 1998, known or suspected 

contamination must be reported to the NT EPA. The NT EPA can then require assessment, and if necessary, 

remediation, to treat, contain, remove or manage the contamination.  

The risk-based approach adopted by NT EPA and EPA Victoria aligns to the requirements of the National 

Environment Protection (Assessment of Site Contamination) Measure 1999 (amended in 2013) (ASC NEPM). The 

ASC NEPM was developed by the National Environment Protection Council (NEPC) under the National 

Environment Protection Council Act 1994 to be a nationally consistent framework to assess contaminated land and 

the risk it poses to human health and the environment.  

The ERS, which forms part of subordinate legislation of the Act, defines the Environmental Values. The 

Environmental Values concept describes the uses, attributes and functions of the environment that people value. 

This includes elements associated with the land environment, surface water, groundwater, ambient air, ambient 

sound and sediments. The ERS sets the objectives for supporting different uses of the environment, and indicators 

that can be measured to establish whether those objectives are being met. The indicators and objectives provide a 

basis for assessment and reporting on environmental conditions with respect to the ASC NEPM. 

Restoration and/or maintenance of Environmental Values can be achieved through prevention, management 

and/or mitigation of unacceptable/elevated risks posed to the Environmental Values.  

It is recognised that all or some Environmental Values may not be able to be restored within a foreseeable 

timeframe even with active intervention. In such cases the legislated standards cannot be met due to 

impracticalities posed by one or more site characteristics, such as technical, logistical, financial and also 

sustainability considerations. However, efforts should be made to restore the Environmental Values to the extent 

practical. Risk of harm to Environmental Values is the primary driver for active remediation. If there is no 

unacceptable risk of harm posed to Environmental Values, then no remediation is required.  

In the case of Robertson Barracks, the DSI (Senversa, 2018a) and HHERA (Senversa, 2018b) did not identify any 

elevated risks to Environmental Values posed by PFAS contamination on the base. Robertson Barracks operates 

on Commonwealth land, therefore State and Territory legislation is not enforceable on the base. Nevertheless, 

Defence has an obligation to all personnel and communities to manage and reduce risks of harm to human health 

and the environment where practical. So, although active remediation was not required, Defence implemented a 

proactive management and mitigation program through the PMAP and associated ongoing monitoring 

requirements to confirm the ongoing risk of harm to be low and acceptable with respect to the findings of the DSI 

and HHERA. 
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4.2 Topographical setting 
The PMAP Monitoring Area is slightly undulating and low lying, with wetlands and swamps sloping towards the 

east. The PMAP Monitoring Area elevation ranges between approximately 37 metres above Australian Height 

Datum (m AHD) in the northwest and 19 m AHD in the northeast. The surrounding area slopes to the northeast 

towards Shoal Bay. 

 

4.3 Climate  
The PMAP Monitoring Area is within the monsoonal tropic area of northern Australia. The area experiences two 

distinct seasons, a warm, Dry season from approximately May to September and a hot, monsoon and tropical 

cyclone Wet season from approximately October to April with rainfall predominantly falling during the Wet season. 

Significant monsoon and tropical cyclone events during January to March are relatively common, occurring 

throughout the Wet season and are likely to cause localised flooding. 

 

4.4 Hydrology 
Robertson Barracks is situated adjacent to and resides on part of a wetland area within the Kings Creek 

Catchment. Generally, surface water diverts around the perimeter of Robertson Barracks in open drainage 

channels (both lined and unlined) before discharging along points on the eastern, western and southern 

boundaries. The drainage channels follow the local topographic low areas and divert surface runoff through and off 

Robertson Barracks, as follows: 

– The drainage lines in the central portion of Robertson Barracks discharge to a drain that runs underneath 

Thorngate Road to the east and into the western tributary of Milners Creek. 

– The drainage lines in the western and southern portion of Robertson Barracks drain along the western base 

boundary and discharge into the southern drainage channel, which is an unlined drain located outside of 

Robertson Barracks that runs parallel to the southern base boundary. The southern drainage channel 

discharges into the southern tributary of Milners Creek which flows northwards through the CTA.  

In addition to the drainage channel network, two surface water features are present in low lying areas in the 

northeastern and western portions of Robertson Barracks that likely collect surface water run-off during high 

rainfall events. These features are likely to be associated with former water courses such as creeks and swamp 

systems. The swamp area along the western portion of Robertson Barracks is predominantly inundated year-

round, while the northeastern area only becomes inundated during high rainfall events. The TA understands the 

water from these lakes is not used for any purpose by Defence, however, note the water may be used by 

ecological receptors (particularly birds). 

The tributaries of the Milners Creek flow system converge within the CTA to the east, with Milners Creek then 

flowing to the northeast and into the area known as Milners Swamp. Milners Creek and the tributaries are 

ephemeral, with surface water flows largely dependent on rainfall events and groundwater levels. 

Surface water from Milners Swamp then flows into Kings Creek which, in part, transitions through the Noogoo 

Swamp before entering Shoal Bay. Milners Swamp and Noogoo Swamp to the north and northeast are permanent, 

freshwater swamps (although portions of these swamps are dry and therefore discontinuous during the Dry 

season). These swamps are reported to support significant breeding populations of waterbirds, which may include 

Rajah Shelducks, Magpie Geese, Brolga and other species that are regionally important. However, no regular, 

significant waterbird breeding colonies have been identified in this area of NT (Chatto, 2006). 

The TA considered that the reports prepared for the Site provided adequate information to clearly and 
unambiguously identify the Base, its location and ownership. The primary uses of the land occupied by the 
base were considered to have been adequately identified and described. 

The TA considered that the topography of the base and surrounding area was adequately described. 

The TA considered that the climatic conditions that prevail on and around the base was adequately described. 
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Kings Creek ultimately flows to the far north of the PMAP Monitoring Area and discharges into Shoal Bay, 

northeast of Darwin Harbour. The Shoal Bay area is listed as being of ‘International Significance’ according to the 

Northern Territory Government Department of Environment and Natural Resources (DENR, 2017) with the area 

predominantly comprising conservation reserves and protected areas, consisting of extensive mud and sand flats 

with much of the area exposed during low tide. The tidal flats provide an important roosting area for up to 5,000 

migratory waterbirds which aggregate on small freshwater wetlands within inland areas, and more broadly the area 

of conservation significance contains approximately 14 threatened species with international significance. 

 

4.5 Geology and groundwater 
The PMAP Monitoring Area is underlain by various geological formations, summarised below: 

– Bathurst Island Formation: typically comprises radiolarian claystone, sandy claystone, clayey sandstone, 

quartz sandstone, glauconitic sandstone and basal conglomerate up to 50 m in thickness. 

– Wildman Siltstone Formation: comprises siltstone, silty sandstone and minor quartzite encountered 

between 50 m to over 1,000 metres below ground level (m bgl). 

– Acacia Gap Quartzite Member: comprises quartzite, commonly pyritic sandstone with interbedded siltstone. 

The upper water table aquifers of the Bathurst Island Formation are discontinuous and unconfined, occurring as 

localised aquifers within the surface fluvial sand, silts and gravel beds of this predominantly fine sediment 

dominated units. Groundwater levels in the upper water table vary considerably between the Wet season and Dry 

season, with measurements ranging from being recorded at ground level to over 10 m below ground level (m bgl).  

The upper water table aquifer is recharged during the Wet season by infiltration of rain and flood water and river 

leakage and bank storage with significant seasonal variations reported between the Dry and Wet seasons. In 

some areas, it is likely that the upper aquifer discharges to the on-base drainage network and nearby 

creeks/rivers, with the pattern of recharge and discharge relationships between the upper aquifers and rivers is 

seasonal in many areas. This likely has implications with respect to contamination fate and transport, particularly 

the potential movement of contamination between groundwater and surface water environments.  

Groundwater monitoring wells were installed within deeper portions of the Bathurst Island Formation at depths 

between 27 and 30 m bgl. Measured depths to groundwater in the deeper portion of the aquifer were also variable; 

but less so when compared to wells installed at shallower depths.  

The vertical hydraulic gradient was calculated with respect to the measured depth to groundwater to estimate the 

vertical flow component between the ‘shallow’ and ‘deeper’ portions of the water table aquifer within the Bathurst 

Island Formation. It was concluded that there was likely a downward vertical flow component between the shallow 

and deeper portions of the water table aquifer; notwithstanding that the deeper portions were likely semi-confined 

due to the presence of discontinuous layers of predominantly cohesive soils at depth.  

Groundwater flow direction in the northern and central portions of Robertson Barracks is inferred to the east-

northeast. Groundwater flow direction in the southern portion of Robertson Barracks is inferred to the south-

southeast which is likely to be influenced by the southern drainage channel leading into the Milners Creek. Figure 

8 (Appendix A) prepared by the LC (Tetra Tech Coffey, 2025d) presents the inferred groundwater flow direction, 

measured in April 2025. 

Groundwater hydraulic gradients across the PMAP Monitoring Area were generally consistent ranging between 

0.0116 m/m and 0.0138 m/m. Apart from some minor spatial and temporal variations, the hydraulic gradients 

reported for the Wet season compared to the Dry season were relatively similar. This suggests that groundwater 

recharge to the underlying aquifers is relatively uniform across the study area with no evidence of preferential 

recharge zones. The average calculated seepage velocities vary by an order of magnitude between the upper (silt) 

aquifer (from 46 m/year in the Dry season to 77 m/year in the Wet season) and the lower (siltstone) aquifer 

(approximately 2 m/year).  

The TA considers that sufficient effort has been made to understand characterise the hydrological setting and 
associated surface water flow in the area to support robust and defensible data collection for this migration 
pathway in the context of assessing the fate and transport of PFAS contamination emanating from the base. 
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As a result of the difference in surface topography between Roberson Barracks and the CTA, groundwater is 

generally encountered at more shallow depths within the CTA. In some areas of Milners Creeks, including in the 

south of the CTA and immediately adjacent to the east of Robertson Barracks, the creek channel is shallow and 

not likely to be in hydraulic continuity with groundwater during the Dry season until further down gradient closer to 

Milners Swamp. During the Wet season, however, groundwater levels rise almost to the ground surface within the 

CTA in proximity of Milners Creek as well as above the drainage lines in some areas within Robertson Barracks 

with groundwater and surface water both contributing to areas of high-water flow and/or areas of inundation. 

 

 

   

The TA considered the hydrogeological regime that prevails on the Base and surrounding area to represent a 
key transport and migration pathway for PFAS. Sufficient effort was considered to have been made to 
understand the geological conditions and associated groundwater movement of the area to support robust and 
defensible data collection for this pathway. 
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5. Summary of PFAS characterisation and 
management response 

5.1 Historical investigations 
Defence commenced site investigation works at the base in June 2017 to identify the nature and extent of PFAS 

on, and in the vicinity of, the base as a result of the historical use of legacy Aqueous Film Forming Foams (AFFF). 

A PMAP was subsequently developed based on the outcomes of historical investigation works. The following 

reports are the principal reference documents regarding historical investigation methodologies and outcomes: 

– Detailed Site Investigation, Robertson Barracks, prepared by Senversa Pty Ltd for Defence  

(31 May 2018)  

– Human Health and Ecological Risk Assessment, Robertson Barracks – Per- and Polyfluoroalkyl Substances 

(PFAS) Investigations, prepared by Senversa Pty Ltd for Defence (30 August 2018) Revision 3 

– Site Audit Close Out Report, Robertson Barracks – Per- and Poly-fluoroalkyl Substances (PFAS) 

Investigations, prepared by AECOM Australia Pty Ltd for Defence (28 November 2018) Revision R01 (Ref: 

60547196) 

– PFAS Management Area Plan – Robertson Barracks, prepared by Defence, November 2018 

Senversa reported the DSI was based on the findings of a PSI, which involved reviewing historical contamination 

sources and potentially contaminating activities at the base. A Sampling Analysis and Quality Plan (SAQP) was 

developed with respect to Areas of Potential Concern (AoPC) and site-specific DQOs for the collection of soil, 

sediment, surface water and groundwater samples. No potential AoPC or unacceptable risks to sensitive receptors 

were identified in off-base areas in the PSI, as such investigations were limited to Defence managed land. 

The result of investigation works confirmed the coincident nature of identified impacts within the identified AoPC, 

indicating that legacy AFFF was unlikely to have been used across most of the base. PFAS was primarily detected 

within three AoPC1 as follows: 

– AoPC 1: the former Emergency Response Squadron (ERS) compound within Building 137 and immediate 

surrounds (Contaminated sites register (CSR) number – CSR_NT_000162) 

– AoPC 2: 17 Combat Service Support BDE Elements where the ERS parked their trucks prior to moving to 

Building 137 (CSR number – CSR_NT_000133, CSR_NT_000165 and CSR_NT_000245). 

– AoPC 3: Wash down bays and refuelling areas within the southern portion of Robertson Barracks. The 

drainage network also culminates in this area of Robertson Barracks (CSR number – CSR_NT_000241 and 

CSR_NT_000108). 

The location of each AoPC is shown on, prepared by the LC (Tetra Tech Coffey, 2025d) in Appendix A.  

The nature and extent of PFAS contamination at the base was assessed with respect to the development of a 

CSM which identified contamination transport, migration, and receptor exposure pathways with respect to each 

AoPC. This SPR approach to preparing the CSM is further discussed in Section 6 and the following dot points 

provide a high-level summary of PFAS occurrence in soil, groundwater and sediment at the base: 

– Soil: PFAS detections in soil were mostly associated with AoPC 1 and AoPC 2 & AoPC 3. Where detected 

outside of these AoPC, PFAS detections in soil were noted to correlate to areas in proximity to the drainage 

network, or areas subject to inundation during the Wet Season. This was suggestive of a spatial relationship 

between PFAS sources and subsequent distribution as a result of contaminant transport and migration by 

surface water flow/runoff.  

 

 

 
1 The TA notes that a total of five (5) AoPC were identified in the DSI however only those presented in the PMAP have been considered for the 
purpose of this report. The TA has therefore adopted the AoPC naming convention presented in the PMAP for the purpose of this report, noting 
that AoPC 3 within the PMAP (Defence, 2018) corresponds to AoPC 5 within the DSI (Senversa, 2018).  
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In essence, the PMAP set out a plan for Defence to manage elevated contamination exposure scenarios regarding 

the presence of PFAS contamination on and emanating from the base with respect to the findings of the historical 

investigation work, notably, the HHERA with respect to: 

– Consumption of fish and molluscs caught from Milners Creek and the southern drainage channel. 

– Potential for PFAS exposure by aquatic ecosystems in the key habitat area (Milners Creek and Milner 

Swamp) cannot be excluded given the high habitat value of this area and the known presence of PFAS. 

The PMAP noted that the presence of potentially elevated exposure scenarios did not necessarily mean that 

adverse effects were unavoidable; rather, that management of risks and/or further work to investigate and assess 

the risk may be required. The PMAP was prepared with respect to the requirements of the PFAS National 

Environmental Management Plan2 (NEMP). Defence consulted with NT EPA through the PMAP development 

process, which incorporated a comparative analysis process to consider three main management options to 

minimise potential exposure to PFAS contamination, including:  

– Source control may include management of soil and/or sediment that are impacted by PFAS to remove or 

contain on-going sources of PFAS to the environment. 

– Pathway management may include treatment of groundwater and/or surface water to reduce the movement 

of PFAS though the environment. 

– Exposure/receptor control can include measures to minimise the exposure of receptors to PFAS such as 

restricting access to impacted areas, implementation of occupational health and safety (OH&S) measures or 

advisory consumption notice. 

Based on consideration of the technical applicability, logistical requirements, Defence/Stakeholder considerations 

and the relative risk reduction benefits, the continued implementation of exposure/receptor controls was the 

management option considered most likely to provide the most significant environmental benefits to manage any 

elevated exposure scenarios.  

An Ongoing Monitoring Plan (OMP) was subsequently incorporated into the PMAP to provide: 

– Information on changes in PFAS contamination originating from a Defence base to inform risk management 

decisions by Defence and State/Territory agencies to protect human health and the environment. 

– Data on changes in the distribution, concentration, transport (pathways and flow rates) and transformation of 

the contaminants and assessment against appropriate guideline values. The monitoring works will provide 

trend data for groundwater, surface water and sediment concentrations to assess trends in PFAS 

concentrations, including the effectiveness of ceasing the use of AFFF and other management measures. 

 

5.3 PMAP OMP  
An OMP was prepared and included as Attachment 1 to the PMAP. The following sections summarise the 

sampling requirements specified within the OMP, the investigation works completed, and a high-level assessment 

of data quality and completeness with regard to the PMAP requirements. 

 

 
2 Noting that the 2018 version of the NEMP was relevant at the time of PMAP development.  

The TA considered that risks to human health and the environment were sufficiently characterised and 
understood to inform adoption of robust and defensible management and mitigation strategies to maintain risk 
at sufficiently low and acceptable levels under current conditions and guidance, without the need for active 
clean-up actions. 

Whilst the TA was not required to endorse the OMP, contextual review was undertaken to understand the basis 
for how the monitoring requirements were developed. The TA considered that the PMAP OMP provided an 
appropriate means to guide collection of monitoring data with respect to the objectives of the PMAP as they 
relate to risks to human health and the environment. 
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– Consideration of the findings of the Supp DSI in the context of an updated risk assessment with respect to the 

following secondary contamination sources identified as follows: 

• PFAS-impacted soils were identified beneath interlocking pavers at AoPC 1, with PFOS+PFHxS 

concentrations up to 0.532 mg/kg. However, as these soils were located beneath hardstand surfaces, 

they were considered to be practically inaccessible to Human and Terrestrial flora and fauna receptors, 

apart from soil dwelling organisms that may be present beneath the pavement. 

• Concrete pavements at AoPC 1 and AoPC 3 were confirmed to contribute PFAS to surface water runoff, 

with an estimated annual mass discharge of ~28 grams and ~0.7 grams PFOS+PFHxS, respectively. 

• Sediments in drainage networks contain low levels of PFAS but were not considered a significant 

ongoing source, based on the conditions at the time of the assessment. 

The primary contamination transport mechanism for PFAS migration at the base was via surface water runoff. 

Although also contaminated with PFAS, groundwater was considered to be largely disconnected from surface 

water systems (except in isolated areas during the Wet season) and therefore offered a minor contribution to 

PFAS mass-flux to surface water environments. This conclusion was based on: 

– The short flow distances from the source areas to surface water drains (i.e. which are in the order of <10 

metres). 

– The presence of pavement across most of the source areas which limits direct infiltration into the soil.  

– The shallow near surface impacts of PFAS in the soil. 

– The relatively low PFAS concentrations seeping from the laterite (based on results of lysimeter testing, 

reported in the Supp DSI) compared to that detected in water samples collected from nearby drains.  

Receptors considered relevant included: 

– Current and future Defence personnel, contractors, employees and residents stationed or living at the base 

– Construction or maintenance workers who may encounter contaminated soil, groundwater or surface water 

during ground disturbance, infrastructure works, or other site activities 

– Ecological receptors (both aquatic and terrestrial), which may be exposed to PFAS directly or indirectly 

through bioaccumulation and biomagnification, particularly higher-order predators such as fish-eating birds 

inhabiting surface water bodies including Milners Creek and Milners Swamp 

Recreational users and consumers of fish or crustaceans from the CTA or Southern Drainage Channel were 

previously identified as potential receptors. However, due to restricted access to the CTA, and the limited 

presence of surface water in the Southern Drainage Channel, it is unlikely that these areas support significant 

aquatic biota to sustain fishing activities. As such, these receptors were not considered relevant. 

Groundwater users were a potential receptor that may be exposed to PFAS. However, there are no groundwater 

abstraction bores within the PFAS plume within the PMAP Management Area, and groundwater users were not 

considered to be a relevant receptor. 

 

The TA considered that the documentation provided to support the PMAP transition recommendation was 
sufficient to allow for critical and independent review of the information and data that underpins the transition 
decision. The TA considered that the transition decision was supported by sufficient data to assess the risk 
associated with identified Source, Pathway, and Receptor (SPR) linkages and to demonstrate with an 
acceptable level of confidence that the risks associated with these SPR linkages are understood. 
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The PFAS DWG were derived using a threshold approach with respect to revised health-based guideline values 

(HBGVs) for each of these compounds. The HBGV represent the level of exposure (dose) below which no 

appreciable health risk to humans is expected across a lifetime of repeated exposure at the rate of water ingestion 

assumed (generally 2L per day). HBGVs are derived from toxicological studies, with various safety factors applied.  

The NHMRC (2025) DWG are not mandatory or legally enforceable. Their adoption, implementation and 

integration into legislative frameworks are at the discretion of each state and territory. Notwithstanding, the 

enHealth (2012) Environmental Health Risk Assessment Guidelines designates the NHMRC as a Level 1 source 

of toxicological data and state that it should be given preference in the environmental health risk assessment 

process.  

From a toxicological perspective, all relevant sources of exposure should be considered when evaluating the 

extent to which a HBGV is reached or exceeded. HBGVs form the basis of the health-based guideline values that 

are used in the Tier 1 screening assessment process of samples collected during contaminated site assessments 

(as presented in the PFAS NEMP 3.0) and to support detailed (Tier 2/Tier 3) human health risk assessments 

(HHRA) and resultant public health advisories. The establishment of revised HBGVs by the NHMRC (2024) 

therefore has significant potential implications for PFAS investigation and risk assessment projects in general, the 

nature and extent of which are not yet clear.  

Whilst the TA acknowledges the presence of the updated DWG presented within NHMRC (2025), the adoption of 

these for the purpose of the PMAP transition decision is not considered necessary, noting: 

– Drinking water is not an exposure pathway of concern for the base and therefore revised DWG are not 

directly applicable in this context. This is discussed further in subsequent sections of this report. 

– Ongoing controls to manage potential exposure pathways are still required (including to ecological receptors), 

notwithstanding the objective of this report with respect to transitioning the base from PMAP to a long-term 

management program. Concluding remarks have been made in this regard in Section 8.2 of this report, noting 

that the risk profile for PFAS discharges from the base into downstream receiving environments should be 

reassessed once guidance has been provided from NT EPA regarding how the revised HBGVs should be 

considered as part of an ongoing long-term management program.  

 

5.6.2 Summary of sampling results 
A high-level summary of the reported analytical results is presented in Table 14 with respect to Figure 3A, Figure 

3B, Figure 3C, Figure 3D, Figure 4A, Figure 4B, Figure 5, Figure 6 and Figure 7 which were prepared by the LC 

(Tetra Tech Coffey, 2025d) and are shown in Appendix A.  

The TA notes criteria exceedances for groundwater and surface water samples with respect to the PFAS NEMP 

3.0 – Freshwater ecosystems 99% level of protection criterion of 0.00023 ug/L. Due to the laboratory LOR being 

higher than the criteria, PFOS may theoretically exist at a concentration below the laboratory LOR but above the 

criterion. To manage uncertainty with respect to the presence of PFOS at such low concentrations, a detect based 

approach was adopted in accordance with note ‘c’ beneath Table 8 of the PFAS NEMP 3.0.  

The TA considers that in the context of the Source, Pathway and Receptor (SPR) linkages and associated risks 
an appropriate set of Tier 1 risk screening criteria was adopted to support the PMAP transition decision. While 
NHMRC have recently (June 2025) updated the Australian Drinking Water criteria for key PFAS compounds, 
the drinking water ingestion route was not considered a relevant SPR linkage. On that basis, the TA considers 
the updated drinking water criteria as not relevant at the time of the PMAP transition decision. However, should 
there be any changes to Tier 1 risk screening criteria adopted for relevant SPR linkages there is the potential 
for further clean-up action becoming necessary at some point in the future. This potential must be considered in 
the context of the long-term management strategy and any triggers for active clean-up action adjusted 
accordingly.  
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6. Conceptual site model 

A CSM is an analytical tool which identifies contamination sources, transport mechanisms, exposure pathways 

and receptors and the linkages between these aspects with respect to risk. The development of a CSM is an 

essential part of all contamination site assessments and provides the framework for identifying how a site became 

contaminated and how potential receptors may be exposed to contamination, either in the present or the future. 

In preparation of the CSM to support the PMAP transition decision and using the PMAP as the principal guidance 

document for PFAS management at the base, it is important to note for a risk to be present, there must be a 

complete SPR linkage as shown in Diagram 3 below. If any one element (source, pathway or receptor) is missing 

then the linkage is incomplete and therefore no risk can materialise. In that context, if a source of contamination is 

identified along with a potential receptor, but there is no transport mechanism or exposure pathway connecting 

them, then a complete SPR linkage doesn’t exist and therefore there is unlikely to be a risk.  

 

Diagram 3 Source-Pathway-Receptor linkage model 

Review of various documents indicates numerous CSMs have been developed and iterated upon with respect to 

the findings of investigation works carried out to assess the presence and distribution of PFAS contamination. The 

acquisition and integration of data obtained throughout the assessment has refined the conceptual understanding 

of PFAS occurrence at the base using a multiple-lines-of-evidence approach (as appropriate). In this way, the TA 

acknowledges the CSM as being a dynamic and evolving analytical tool in the context of understanding potential 

risks associated site-derived contamination.  
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Using the CSM in this way allows for it to provide a platform to inform decision making on whether further 

investigation or management is necessary in the context of a risk-based approach. In this way, with respect to the 

assessment and decision-making flow chart, the CSM assists to demonstrate that there were no drivers for active 

remediation to decrease risk to human health and the environment, or for the restoration of Environmental Values. 

The first key decision point (No Active Remediation Action Required) outcome was ‘yes’, as shown in Diagram 4. 

As no voluntary clean-up has been undertaken, based on the absence of a complete SPR linkage on-base with an 

unacceptable level of risk, the base can therefore transition to long-term management and monitoring. Any 

potential clean-up actions required in the future will be on a voluntary basis with respect to the findings of future 

investigations and will aim to further reduce PFAS mass discharge into the environment, rather than to manage 

and mitigate risks and/or restore impacted Environmental Values. 

 

Diagram 4 Conceptualisation of assessment and decision process for this Site 

The CSM developed to support the PMAP transition decision is presented in Table 15 with respect to base-derived 

PFAS contamination and is to be read in conjunction with the subsequent discussion presented in Section 7.
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7. PMAP final site condition 

A summary of the final site condition at the point of the PMAP transition decision is provided in this section with 

respect to: 

– Environmental Values relevant to human health and the environment 

– The results of monitoring work carried out as part of the PMAP OMP  

– The TA’s conceptual understanding of PFAS contamination occurrence, fate and transport, and exposure 

pathways at the base based on review of available reports.  

7.1 Contamination sources 
At the time of the PMAP transition, the available data was deemed sufficient, having been appropriately compiled 

to characterise historical AFFF use, storage and movement, along with drainage flows and soil/sediment transport, 

to identify PFAS impacts to soil, surface water and groundwater. The available data identified the sources of PFAS 

mass discharge into the environment at the base and were sufficiently characterised to inform future management 

and mitigation measures to address PFAS impacts.  

The information with respect to the characterisation of the source areas at the time of this report included: 

– PFAS has been detected in soils beneath paved areas within AoPC 1 with some minor detections in shallow 

soils beyond the compound area.  

– The estimated PFAS mass within soils at AoPC 1 was: 

• Sum of PFOS + PFHxS: between 0.25 kg and 0.36 kg 

• Total PFAS: between 0.26 kg to 0.4 kg 

– The estimated PFAS mass leaving AoPC 1 from the pavement in surface water was estimated to be: 

• Sum of PFOS + PFHxS: 0.028 kg/year 

• Total PFAS: 0.0488 kg/year 

– The estimated PFAS mass leaving AoPC 2 & AoPC 3 from the pavement in surface water was estimated as: 

• Sum of PFOS + PFHxS: 0.0007 kg/year 

• Total PFAS: 0.01 kg/year 

– In general, the majority of detections in soil/sediment were: 

• Below the adopted health investigation levels for a commercial/industrial land use  

• Below the ecological direct exposure criteria 

• Confined to identified source areas (AoPC 1 and AoPC 2/AoPC 3) 

• In areas typically located beneath pavement or hard stand, limiting the potential for direct contact 

exposure pathways to be realised  

• Within shallow soils which may become inundated during periods of high surface water flow.  

• The PFAS profile in surface water runoff from AoPC 3 differed from AoPC 1, with higher levels of 

perfluoroalkyl carboxylic acids (e.g., perfluoro butanoic acid (PFBA), perfluoro hexanoic acid (PFHxA)), 

suggesting a different AFFF product may have been used (e.g. AnsuliteTM) along with more recent usage 

– Limited exceedances of the ecological indirect criteria were reported, including:  

• One PFOS exceedance was noted from location BH254 beneath intact pavement, where it is not 

accessible to identified receptors.  

• PFOS in AoPC 1, AoPC 2 / AoPC 3 and the CTA required calculation of the 95%UCLAVERAGE.  

– Within AoPC 1, the 95%UCLAVERAGE concentration was indicated to be above ecological criteria.  

– Within AoPC 2 & AoPC 3 and the CTA the 95%UCLAVERAGE concentration was below ecological 

criteria.  
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– The presence of low-level PFOS in soil/sediment in AoPC 1, AoPC 2 & AoPC 3 (including the CTA) are 

considered likely to be an ongoing source of PFAS contamination to surface water and groundwater.  

– The majority of surface water detections were: 

• Below the adopted recreational and drinking water guidelines from the PFAS NEMP (noting where 

limited exceedances were reported that potential exposure to receptors to which these criteria apply are 

likely low/negligible in context of the identified contaminant migration and transport pathways at the 

base). 

• Above the 99% level of protection criteria for freshwater ecosystems, noting that the laboratory LOR of 

<0.02 µg/L was above the criteria.  

• The occurrence of surface water contamination was most likely associated with: 

– Leaching of impacts from soil/sediment within AoPC 1 and AoPC 2 & AoPC 3, and 

– Interaction with groundwater during periods of high rainfall/recharge  

– The majority of groundwater detections were: 

• Below the adopted recreational and drinking water guidelines. Exceedances of the criteria from some 

samples collected within the PMAP Management Area are acknowledged; however, in the context of the 

identified contaminant transport pathways and receptors are not considered to negatively impact 

exposure risks. 

• Above the 99% level of protection criteria for freshwater ecosystems, noting that the laboratory LOR of 

<0.02 µg/L was above the criteria.  

• The occurrence of groundwater contamination was associated with: 

– Leaching of impacts from soil/sediment within AoPC 1 and AoPC 2 & AoPC 3, and 

– Interaction with surface water during periods of high rainfall/recharge.  

 

7.2 Migration and exposure pathways 
The information collected with respect to the migration pathways for dissolved phase and sorbed sediment bound 

PFAS, primarily comprised of the drainage infrastructure, hydrology and hydrogeology that can impact surface 

water and groundwater was used to support the PMAP transition decision. The on-base drainage network and 

offsite steams/creeks provides the primary pathway for PFAS total mass discharge off-base. Groundwater is likely 

to be a lesser pathway noting that some of the PFAS mass in groundwater will likely enter the surface water 

pathway during periods of high rainfall/recharge during the Wet season. It is noted that groundwater is likely be 

discharging into Milners Swamp all year round, which is to the very far north-east of the base.  

No active management and/or mitigation measures with respect to the surface water and groundwater PFAS 

pathways was undertaken as part of the PMAP OMP. The primary lines of evidence with respect to the key 

contamination migration and exposure pathways at the time of PMAP transition decision are: 

– The presence of PFAS within shallow soils suggests potential exposure via inhalation (including dust), 

ingestion and/or dermal contact could occur, acknowledging that exposure impacts via this pathway are likely 

to be negligible given the absence of Tier 1 criteria exceedances for a commercial/industrial land use. Whilst 

potential exposure risks are negligible, adopting a precautionary approach is considered reasonable should 

interaction with the soil be required (i.e. intrusive maintenance).  

– Leaching of PFAS from shallow soils/sediment and potential exposure to on-base terrestrial ecosystems. It is 

noted that the extent of on-base terrestrial ecosystems is low with respect to the presence of high trophic 

organisms to which the indirect ecological criteria apply. So, whilst the potential exposure to on-base 

terrestrial ecosystems via leaching of PFAS is noted, the likely absence of on-base receptors suggests the 

SPR linkage may not be complete which indicates the potential receptor exposure risk via this pathway to be 

low.  

The TA considered that the investigation works conducted at the Site provided sufficient data and information 
to identify key PFAS sources and characterise the PFAS SMD and PMD to the environment. On that basis the 
TA considered that adequate robust and defensible data on SMD and PMD was available to inform migration 
and exposure risks with respect to the PMAP transition. 
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– PFOS concentrations in Milners Creek one to two orders of magnitude lower compared to those used to 

develop the food-web model for RAAF base Darwin.  

– Comparison of surface water concentrations in Milners Creek against screening criteria for freshwater fish 

from the RAAF base Darwin ERA (Tetra Tech Coffey, 2025d) showed PFOS concentrations from the most 

downgradient location (SW091) were below both the adopted fish screening criteria of 0.3 μg/L and general 

ecological screening criterion of 0.13 μg/L. As a result, risk from potential impacts resulting from PFAS 

exposure for freshwater fish were considered low and acceptable.  

A qualitative assessment of the risk to higher trophic species was undertaken using the RAAF base Darwin food-

web model. This involved the application of a simplified order-of-magnitude reduction in PFOS concentrations (i.e. 

based on those from the base) to estimate the potential intake dosage for various species. Comparison of the 

revised intake dosage for the higher trophic species considered as part of the assessment indicated total daily 

intake (TDI) thresholds were unlikely to be exceeded, except for some carnivorous bird species. The presence of 

some TDI threshold exceedances for some species was not unexpected given the food-web model was not 

adjusted to discount exposure pathways that are not present at the base (i.e. soil PFAS exposure to terrestrial 

insects and reptiles was retained although this pathway is unlikely to be realised on-base).  

 

  

The TA acknowledges the adopted approach is high-level and that uncertainties exist with respect to the 

simplified methodology applied to modify the RAAF Base Darwin food-web model for the purpose of 

contextualising potential ecosystem exposure risks to Milners Creek and Milners Swamp. Uncertainties include:  

– The inclusion of additional exposure pathways which may not be realised suggests the model may not be 

appropriately calibrated to on-Site conditions.  

– The absence of biota samples does not allow for the model to be validated with respect to actual exposure 

potential within the Milners Creek and Milners Swamp areas.  

– The food-web model used international toxicological reference values in the development of TDS 

thresholds that may not reflect local species sensitivities to PFOS.  

Notwithstanding the uncertainties, the TA considers the use of the RAAF Base Darwin food-web model 

reasonable at the Site because: 

– PFOS concentrations at Robertsons Barracks are significantly lower than at RAAF Base Darwin.  

– PFOS concentrations at the most downgradient surface water sampling location (SW091) are: 

• Generally reducing over time.  

• Below the fish screening criteria and general ecological screening criterion adopted within the RAAF 

Base Darwin ERA.  

– The estimated PFOS intake doses for the majority of higher trophic species likely to be present were 

below revised, high level TDI thresholds. 

Overall, the TA considered that the off-Site exposure risk assessment was sufficiently robust and defensible to 
support the PMAP transition decision. 
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7.5 Concentration trends and plume stability 
An assessment of PFOS+PFHxS concentration trends at surface water and groundwater monitoring locations was 

undertaken by Tetra Tech Coffey (2025d) using data collected from February 2018 to March 2024. A combination 

of statistical methods was used to inform the trend assessments, including linear regression analysis and Mann-

Kendall analysis, in conjunction with a qualitative/visual appraisal of graphs. The results of these trend analyses 

were used to support the PMAP transition decision 

 

  

The TA identified a number of concerns in regard to the robustness and defensibility of the trend analysis as 
documented by Tetra Tech Coffey (2025d). As a result, the TA conducted an independent verification of the 
trend analysis using the available monitoring data. 

Based on the TA review and independent verification of the of the trend assessment, the following was noted: 

– Sufficient data was used to inform the trend assessment. 

– Notwithstanding, the TA noted the trend assessment to be technically limiting with respect to how various 

metrics were interpreted. Therefore, the TA undertook independent analysis of the surface water data to 

clarify and confirm the outcome for the purpose of this report, noting that off-Site ecological exposure via 

surface water transport of PFAS was the primary transport and migration pathway driving risk at the Site.  

– Based on the independent analysis of surface water data from locations relevant to source areas AoPC 1 

and AoPC 2 & AoPC 3, the TA generally agrees with the outcome of the assessment work reviewed, 

which indicated PFOS + PFHxS concentrations to be either stable or decreasing over time with respect to 

data collected from surface water and groundwater monitoring locations relevant to source areas AoPC 1 

and AoPC 2 & AoPC 3.  

– The TA notes the following: 

• Throughout various reports reviewed, it was concluded that a seasonal correlation existed with PFAS 

concentrations in surface water. Review of the data by the TA did not identify a significant correlation 

between the reported concentration of PFOS + PFHxS in surface water with respect to the time 

sampling was undertaken. Further, it is noted that the interpretation of what constituted the start/end 

of the Wet season varied between reports. Clarity obtained by the TA indicated the start of the Wet 

season to relate to samples collected between October and January and the end of the wet season 

data related to samples collected between February and May.  

• The application and interpretation of various statistical methods was inconsistent between reports, 

and the statistical assessments did not distinguish between meaningful and non-meaningful 

differences in the dataset. For example, whilst linear regression analysis was undertaken, the 

distribution of the datasets was not considered to identify if potential data outliers could exist. As 

such, the presence and significance of minor variations was also not acknowledged in the context of 

the data, so, in instances where a non-favourable trend was identified or an erroneous result may 

have been present, there was no mechanism available to reasonably justify why this may or may not 

be problematic.  

– On this basis, and with respect to future monitoring rounds, robust statistical assessment should be 

incorporated to enable trend analysis to better contextualise to potential off-Site ecological risks and 

impacts.  

Nevertheless, based on the outcome of the statistical analysis undertaken with respect to concentration trends 

over time, the PFAS concentration discharged from the base is considered stable. In the context of the 

concentration trend and concentration stability, the TA considers that the extent of PFAS impacts associated 

with PFAS discharge from the Site is adequately understood.  

On that basis the TA considers that sufficient robust and defensible trend analysis was available to support the 
PMAP transition decision. 
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7.6 Risks to human health and the environment 
The available investigation, monitoring data, CSM and SPR linkage assessment were utilised to evaluate the risk 

to human health and terrestrial and aquatic flora and fauna associated with PFAS impacts and discharge from the 

base. The risk assessment found that exposure to PFAS for receptors where SPR linkages were complete 

represented a low and acceptable risk. On that basis the risk form PFAS impacts was considered such that PMAP 

transition to long term management can occur. 

 

  

Based on the available information and risk assessment outcomes, the TA agrees that the risks associated with 

PFAS impacts to human health and the environment to be low and acceptable at the time of PMAP transition 

decision. Therefore, the TA believes that ongoing monitoring, administrative controls and contingency actions 

for the PFAS impacts will be sufficient to ensure the uninterrupted operation of Defence on the Site within the 

anticipated variance in environmental conditions. These monitoring, management and response actions can be 

documented in and implemented through a long-term management strategy for the base. 
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