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GLOSSARY  
 
AEP  Annual Exceedance Probability  

AFFF  Aqueous film forming foam  

AHD Australian Height Datum 

AS Australian Standard 

ANZECC Australian and New Zealand Environment and Conservation Council 

Base A defined physical locality or geographical area from which Defence-
related activities, operations, training or force preparations are 
managed, conducted, commanded or controlled.  

bgl  Below ground level 

btoc Below top of casing  

BoM Bureau of Meteorology  

CBD  Central Business District  

cm  Centimetre  

CSM Conceptual Site Model 

DSI Detailed Site Investigation 

DQI Data Quality Indicators 

DQO Data Quality Objectives 

EPAV Environment Protection Agency Victoria 

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999  

FTS  Fluorotelomer sulfonates  

h Hour  

HEPA Heads of EPAs Australia and New Zealand  

HHERA Human Health and Ecological Risk Assessment 

kg Kilogram 

km  Kilometre 

L Litre 

LOR Limit of Reporting 
The lowest concentration level that the laboratory is able to measure in 
a sample with a reasonable degree of certainly 

LPG  Liquified petroleum gas  

m Metre 

Management Area The geographical area subject to Defence response actions  

mg Milligrams 

mL Millilitre 
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MNES Matters of National Environmental Significance 

mV Millivolts 

NATA National Association of Testing Authorities  

NEPM 2013  National Environment Protection (Assessment of Site Contamination) 
Measure 1999 (Amendment 1, 2013)  

NHMRC  NHMRC  

NTU  Nephelometric turbidity units  

Off-Site Off-Base 

OMP Ongoing Monitoring Plan 

On-Site On-Base 

°C Degrees Celsius  

PFAS Per- and polyfluoroalkyl Substances 

PFAS NEMP PFAS National Environmental Management Framework 2020 
developed cooperatively between Australian jurisdictions  

PFOA Perfluorooctanoic acid 

PFOS Perfluorooctane sulfonic acid 

PMAP PFAS Management Area Plan 

Project site A defined site for construction and maintenance works within a Base 

QA Quality Assurance 

QC Quality Control 

QSM  Quality Systems Manual   

RAAF Royal Australian Air Force 

Remediation Action Plan 
(RAP) 

Defines the purpose and objectives of the remediation, evaluates and 
determines the remediation options, and sets out performance 
measures. 

Response actions Actions identified as recommended or potential options to address 
potential risks 

S Second  

SAQP Sampling and Analysis Quality Plan  

Site Current extents of RAAF Williams (Laverton) 

Source area An area within the Management Area that is, or has the potential to be, 
a source of contamination 

SW Surface water 

µg/L Micrograms per Litre 

µS Microsiemens 

WWTP  Wastewater Treatment Plant 

4:2 FTS  4:2 Fluorotelomer sulfonic acid  
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6:2 FTS  6:2 Fluorotelomer sulfonic acid  

8:2 FTS  8:2 Fluorotelomer sulfonic acid  

10:2 FTS  10:2 Fluorotelomer sulfonic acid  
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1 INTRODUCTION 
 

1.1 Background  

Per- and poly-fluoroalkyl substances (PFAS) are a group of synthetic (i.e. ‘man-made’) compounds 
which include, but not limited to, perfluorooctane sulfonate (PFOS), perfluorohexane sulfonate 
(PFHxS), and perfluorooctanoic acid (PFOA). PFAS have been widely used around the world since 
the 1950s to make products that resist heat, stains, grease and water. These include hydraulic fluid, 
stain resistant applications for furniture and carpets, packaged food containers, waterproof clothing, 
personal care products and cleaning products. 

Due to its effectiveness in extinguishing liquid fuel fires, PFAS was also an ingredient in legacy 
aqueous film forming foam (AFFF) used extensively worldwide by both civilian and military authorities 
from about the 1970s. Older formulations of AFFF contained a number of PFAS now known to be 
persistent in the environment and in humans. 

Most people living in developed nations will have some level of PFAS in their body due to their 
widespread use. In June 2019, the Environmental Health Standing Committee (enHealth)1, published 
guidance statements advising that although the scientific evidence in humans is limited, reviews and 
scientific research to date have provided fairly consistent reports of an association with several health 
effects. The health effect reported in these associations are generally small and within normal ranges 
for the whole population. There is also limited to no evidence of human disease or other clinically 
significant harm resulting from PFAS exposure at this time2. 

PFAS contamination on and in the vicinity of the Defence estate arises primarily because of the 
historic use of AFFF for training purposes or incident control. 

1.1.1 The nature of PFAS 

PFAS has many qualities that combine to present particular challenges in locating, containing and 
remediating PFAS contamination: 

• Water is the prime method of PFAS contamination transferring from a source to a receptor - a 
person, animal, plant, eco-system, property or a waterbody. 

• PFAS is highly soluble and mobile and can rapidly leach through soils or disperse in 
waterways, travelling long distances. This may sometimes reduce the level of contamination 
of the original source material. 

• PFAS can permeate some solid surfaces. This includes concrete and other building materials, 
particularly used in storage tanks, fire training grounds and other large surface areas. 

• PFAS is very chemically and biologically stable and has a low vapour pressure, so it is 
resistant to breakdown and evaporation. However, some longer chain PFAS do break down in 
the environment, and are precursors to forming PFOS, PFHxS or PFOA. 

• Some PFAS (including PFOS and PFOA) are environmentally persistent and bioaccumulate. 
This means that some plants may be susceptible to PFAS, uptaking it through soil and water. 

 

 

1 enHealth is a subcommittee of the Australian Health Protection Principal Committee, and is responsible for 
providing agreed environmental health policy advice. Its membership includes representatives from the Health 
portfolios of Australian and New Zealand governments. 
2 http://www.health.gov.au/internet/main/publishing.nsf/content/health-pubhlth-publicat-environ.htm 
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It then bio-accumulates and becomes a part of the food chain. The same process applies to 
some animals and fish. 

1.2 Objective  

Ongoing monitoring will be performed in order to assess the performance of the current management 
systems and monitoring changes in PFAS contaminant distribution. The objectives of ongoing 
monitoring program as set out in this OMP are to: 

• Implement a program of surface water and groundwater monitoring to continue to assess 
changes in risk from PFAS within the environment, focusing on where there is an identified 
potential risk requiring management under the PFAS Management Area Plan (PMAP); 

• Assess the seasonal effects of PFAS concentrations in surface water and groundwater, 
including during or immediately following extreme or high rainfall events 

Data on changes in the distribution, concentration, transport (pathways and flow rates) and 
transformation of the contaminants and assessment against appropriate guideline values provides: 

• An evidence base for targeted and effective risk management of PFAS contamination to 
protect human and environmental receptors. 

• An early warning that additional management of PFAS contamination may be warranted in 
areas not currently affected by PFAS. 

1.3 Scope  

The scope of the monitoring as set out in the OMP is for RAAF Williams (Laverton) (the Site) and 
includes:  

• Evaluate any changes in risk from PFAS in groundwater and surface water associated with 
Site sources of PFAS derived from AFFF;  

• Measure the seasonal effects of PFAS concentrations in surface water and groundwater, 
including during, or immediately following, extreme or high rainfall events; 

• Monitor the migration of PFAS in groundwater and surface water from the sites; 
• Evaluate the nature and extent of PFAS impact in surface water and groundwater; 
• Provide confirmation of the current understanding of risk; 
• Provide supporting data for assessment of management actions, where relevant. 

This OMP also details the site setting at RAAF Williams (Laverton) and surrounds, as well as 
providing data quality objectives and the sampling program, as follows:  

Site Setting Includes property description of the Base, Management Area, Site 
setting to provide context to the monitoring program. 

Data Quality Objectives 
and Sampling Program 

Includes sampling locations, analytical methodology and sampling 
frequency. 

1.4 Document review 

The science of understanding PFAS impacts and ways of managing PFAS contamination are 
constantly evolving. There is still a lot that is not established about the behaviour or impacts of PFAS 
contamination on human health and the environment.  
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This OMP has been prepared based on information available at the time of writing and relies on the 
findings of the DSI (Aurecon 2020), DSI Addendum (Aurecon, 2022a), Ecological Risk Assessment 
(Aurecon, 2022b) and Human Health Risk Assessment (EnRiskS 2022) and strategic management of 
risks assessed in the PMAP. Defence recognises that there may still be gaps in information that will 
be progressively addressed while impacted sites are being managed. 

This document will be reviewed and updated in accordance with the strategy detailed in Section 5.  

1.5 Constraints and assumptions 

This document has been developed on the basis of the current understanding of the PFAS conditions 
at the Site, behaviours of PFAS in the environment and impacts on human health and the 
environment. 
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2 SITE SETTING  

2.1 Site description 

2.1.1 Management Area Overview 

RAAF Williams (Laverton) is located 18 km west-southwest of the Melbourne central business district 
(CBD) and occupies an area of approximately 150 ha. It is within the local government area of 
Wyndham City Council and borders Hobsons Bay City Council. The original extent of the Base 
(including the airfield) when it was established by the Royal Australian Airforce (RAAF) in 1921 was 
approximately 430 ha. Following closure of the airfield in 1996, the western half of the former Base 
comprising the former airfield was sold and subsequently redeveloped as the mixed use (primarily 
residential) precinct. The portion of land that was sold is known as Williams Landing; the majority of 
which has now been primarily developed for residential use.  

The term 'Management Area' in this PMAP is applied to two distinct areas: 

1. On-Site Management Area, which relates to the current extents of RAAF Williams (Laverton) 

2. Off-Site Monitoring Area, which includes private properties and public land to the west 
(former Base extents), south-west and south of the Site, and waterbodies and adjacent land 
situated hydraulically downgradient of the Site, including Skeleton Creek and Sanctuary 
Lakes. Activities to be implemented in the Off-Site Management Area will be focussed on 
ongoing monitoring. 

The two distinct Management or Monitoring Areas are represented on Figure 1 of the PMAP. The off-
Site Management Area includes these off-Site areas that were identified in the DSI, DSI Addendum 
and/or HHRA/ERA to contain migration pathways for PFAS to move from Site (e.g. through 
stormwater runoff and/or groundwater). The land is a mix of commercial and industrial, residential, 
transport, and public open space. 

It is understood from a water use survey that town water connection is currently in use at all 
respondent properties within the Management Area. The overall Management Area is connected to 
town water supplied by Greater Western Water. There have been no indications of residents or 
Council using bore water for any purpose at residential properties within the Management Area.  

2.1.2 RAAF Williams (Laverton) Land Uses 

The main activities at RAAF Williams (Laverton) over time have included flight training, flight 
programs, general aircraft testing, air surveys and air shows. In recent times, operations at RAAF 
Williams (Laverton) have reduced with the main functions now being related to (non-flight) training 
facilities, storage, maintenance and administration buildings, temporary accommodation, a childcare 
centre and sporting facilities, see Figure 9 of the PMAP (attached). 

Site accommodation comprises unit and dormitory style facilities for individual personnel or visiting 
persons. The Site is connected to town water supplied by Greater Western Water and bore water is 
not used in the operation of the Site.This water is sourced from Melbourne’s established water supply 
catchment and reservoir system, which is managed by Melbourne Water, with drinking water being 
supplied from either Silvan Reservoir, Sugarloaf Reservoir or Greenvale Reservoir.  
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2.2 Site setting 

2.2.1 Climate 

Climate data for the Site available from 1991-2020 from the nearest station on-Site, at Laverton RAAF 
(#087031) (Bureau of Meteorology (BOM) 2020). Mean annual rainfall is 480.2 mm. March is on 
average the driest month with an average rainfall of 31.3 mm, while November is on average the 
wettest month with average rainfall of 53.6 mm.  

Mean annual maximum temperature is 20.1°C with a range of 14.1°C in July to 28.0°C in January, 
while the annual mean minimum temperature recorded at the Site is 9.7°C with a range of 5.6°C in 
July to 14.7°C in February (BOM 2020). 

Mean annual wind speed recorded at 0900 hours is 16.7 km/h, while mean annual wind speed 
recorded at 1500 hours is 22.1 km/h (BOM 2020). Wind speeds show some variation throughout the 
year, with wind speeds in spring being up to 7.0 km/h greater than autumn winds. 

2.2.2 Topography 

RAAF Williams (Laverton) ranges in elevation between 8 and 20 m Australian Height Datum (AHD) 
with a gentle slope to the south-east, in the direction of the coastline (Port Phillip Bay). A mound 
occurs in the north-west of Site that is partially constructed of fill material. The Site is also cut by 
Laverton Creek and Doherty’s Drain, which run across the north and north eastern corner of the 
property. This general slope to the south-east is reflective of the regional topography and topography 
of the Management Area, refer to Figure 4 of the PMAP (attached). 

This topography significantly influences the hydrology and hydrogeology of the Site. Both surface 
water and groundwater flow in either a south-easterly direction towards Skeleton Creek and then to 
Port Phillip Bay. 

2.2.3 Regional and local geology 

The Geological Survey of Victoria (1974) 1:63,360 Melbourne geological map shows the Site as 
underlain by the Quaternary-Tertiary Newer Volcanics. The Newer Volcanics formation consists of 
olivine basalt and olivine labradorite basalt, and is light to dark grey in colour, coarsely vesicular in 
places, and can include minor interbedded silty sand and baked soil. Individual basalt flows can be 
separated by clayey palaeosols, see Figure 5 of the PMAP (attached). 

Surface geology comprises predominantly volcanic rocks assigned to the Pliocene-Pleistocene Newer 
Volcanics and localised deposits of recent alluvium along drainages. In the Laverton area, the Newer 
Volcanics consist of a stack of up to approximately 50 m of mainly basaltic lava flows and some scoria 
beds that erupted from fissures and cones north of the Site. The geological sequences comprise an 
upper layer of fill (poorly sorted clay / sand / gravels) overlying residual basaltic soils and clays which 
are typically high plasticity brown clays, sometimes with minor calcareous gravels. The residual clays 
are typically in the range of 0.5 to 1.5 m thick and overlie basalts of the Tertiary age Newer Volcanics 
Group.  

This upper basalt varies in thickness and weathering profile across the Site, generally from 2 to 8 m 
thick, and is typically dry at shallower intervals. Across the Site, the upper basaltic unit is underlain by 
a red/brown baked clay palaeosol of varying thickness, which is typically soft and moist to wet. 
Another layer of basalt is present beneath the baked clay paleosol, which is considered to represent 
an older flow sequence of the same Newer Volcanic Group.  

At most locations, the Newer Volcanics sequence persisted to the maximum depth of drilling (typically 
up to 25 m bgl), however, at one location near the northern boundary (GWA/1), sands and clays were 
encountered at a depth of 23 m bgl which are most likely representative of the Tertiary Age, Brighton 
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Group sedimentary sequence. This lower clay layer was not encountered at GWE/1, which terminated 
at 25 m bgl.  

2.2.4 Regional and local hydrogeology 

RAAF Williams (Laverton) is located within the Werribee River basin, which covers an area of 
1,991 km2, including much of the western area of Melbourne. Groundwater within RAAF Williams 
(Laverton) is part of the Port Phillip and Westernport Catchment Management Authority (CMA) 
Groundwater Flow System, which ultimately flows towards Port Phillip Bay, see Figures 6 and 7 
(attached).  

Regionally, the uppermost aquifer at the Site is the Newer Volcanics Aquifer (NVA), a fractured rock 
aquifer that extends across most of western Victoria. The NVA is a multi-layer fractured rock aquifer 
system with sheet-like basalt aquifers separated by clay layers. The uppermost aquifer is more 
vesicular, fractured and weathered, and is unconfined with a shallow water table. Deeper aquifers are 
confined to semi-confined. Brackish groundwater is typically present in the fracture zones, joints and 
the vesicular flow tops and bottoms. In the Laverton area, the water table in the NVA is encountered 
between 8 m bgl and 9 m bgl. Regional groundwater is generally inferred to flow towards the south-
east and to Port Phillip Bay (Aurecon, 2020; Lane Piper, 2009). The water table discharges locally to 
rivers, streams and wetlands. 

The local hydrogeology is broadly defined by the presence of two basalt aquifers separated by an 
intervening clay aquitard, where present. The upper basalt is generally unconfined whilst the lower 
basalt aquifer is semi-confined to confined. The encountered thicknesses of the upper basalt aquifer 
varied significantly (between 2.7 m and 13.7 m), while the total thickness of the lower basalt unit was 
12 m in the north of the Site (at GWA/1). Depth to groundwater for on-Site wells averaged 5.1 m bgl, 
whilst average groundwater depths for off-Site wells downgradient of the Site and former Base extent 
(Williams Landing) were 4.2 m bgl (reducing towards Skeleton Creek) and 5.6 m bgl, respectively. 
Groundwater at the Site is defined as ‘Segment C’ (Victorian Government 2021), with a typical salinity 
concentration range of 3,101 mg/L to 5,400 mg/L total dissolved solids (TDS). 

At the Site, the geometry of the aquifer is such that, in places, the potentiometric surface can be 
below the top of the inter-basalt clay and the upper aquifer can be dry (Golder Associates 2017). 
Generally, the upper aquifer was shown to be absent across the northern half of the property and 
groundwater exists primarily in the lower (confined to semi-confined) aquifer. In the southern half of 
the property groundwater exists in both the upper and lower NVA. This groundwater flow underlying 
the Site occurs horizontally in a general southerly to south-easterly direction and is understood to also 
discharge into Skeleton Creek, which acts as a significant barrier to further southerly flows in the 
upper NVA.  

Ultimate discharge from the NVA occurs predominantly into Port Phillip Bay, where the NVA extends 
to adjacent wetlands (such as Cheetham Wetlands) and offshore. Hydraulic testing conducted at the 
Site by SMEC in 2005 reported hydraulic conductivities ranging from 0.003 m/s to 0.26 m/s. 

A review of registered groundwater bores surrounding RAAF Williams (Laverton), including further 
details of groundwater quality parameters, is provided in the DSI report (Aurecon, 2020). 

2.2.5 Surface water 

Doherty’s Drain and Laverton Creek 

Two main surface water drainage lines cross the northern half of the property; Doherty’s Drain and 
Laverton Creek. Doherty’s Drain and Laverton Creek are highly modified surface water bodies, and 
both primarily receive stormwater from urban areas, see Figure 8 (attached). 
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Doherty’s Drain enters property below ground in the north western corner of the property and 
discharges to a series of three shallow (<1 m deep) engineered ponds from west to east across the 
property. The first (westernmost) dam on Doherty’s Drain is referred to as the Ornamental Lake. The 
second and third dams are positioned further east along Doherty’s Drain and serve primarily as water 
features and water hazards for the golf course. Construction of a central dam wall divides the two 
ponds and extends their length along the course of Doherty’s Drain. When actively flowing, Doherty’s 
Drain flows from west to east across the property connecting the three dams via concrete lined drains 
and underground pipes (under roadways) prior to merging with Laverton Creek. 

Laverton Creek is a permanent watercourse that enters the property to the north east and flows south 
across the eastern portion of the Site. The confluence of Laverton Creek and Doherty’s Drain is near 
the eastern boundary of the Site. Laverton Creek is considered a generally gaining surface water 
system with a high potential for groundwater interaction (VVG 2019). This is based on topographic 
profile and the measured depth to water table (approximately 2 m AHD). 

There are potential upgradient off-Site source areas outside the Management Area including potential 
storage, use and spills of AFFF in the Laverton Industrial Estate to the north and east of site (as 
background concentrations were measured in surface waters upstream of the Site and downstream 
background connecting drains). 

Skeleton Creek 

Skeleton Creek is another highly modified surface water body that receives stormwater from urban 
areas passing approximately 800 m south of the Site, see Figure 8 (attached). Skeleton Creek 
originates near the Western Freeway (Truganina), and passes through Hoppers Crossing, Seabrook 
and Point Cook before discharging to Port Phillip Bay via the Cheetham Wetlands. Skeleton Creek 
and discharges to the south-east through Cheetham Wetlands into Port Phillip Bay.  

Skeleton Creek in the area immediately south of the Site is considered to be a gaining system based 
on groundwater elevations (i.e. groundwater is inferred to seep into Skeleton Creek). The 
groundwater elevation is 3.5 m AHD immediately north of creek compared to surface water 
elevations, which are approximately 2.5 m AHD. 

There are potential upgradient off-Site source areas outside the Management Area including potential 
storage, use and spills of AFFF in the Hoppers Crossing industrial area to the north and west of the 
Site (as background concentrations were measured in surface waters upstream from the Site). 
Surface water from Laverton RAAF Swamp flows via the southern section of Forsyth Road Drain into 
Skeleton Creek. There is also an intermittent connection between the Site and Skeleton Creek during 
high rainfall events as stormwater is directed from the Western Finger via overland flows to Skeleton 
Creek. 

Cheetham Wetlands / Port Phillip Bay  

Port Phillip Bay is a large bay that is shallow for its size, but mostly navigable to ships. It covers an 
area of 1,930 km², with a coastline length of 264 km. The deepest portion is only 24 m, and half the 
region is shallower than 8 m. The estimated volume is around 25 km³. The contribution of Skeleton 
Creek and Laverton Creek to Port Phillip Bay is relatively small with all of Melbourne’s major streams 
and rivers (e.g. Yarra, Maribyrnong, Werribee) draining to the Bay. The largest is the Yarra River, 
which drains about 52% of the Port Phillip Bay catchment (Leonard, 1979). 

The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula features six distinct Ramsar sites 
that include Point Cook/Cheetham, Werribee/Avalon, Point Wilson/Limeburners Bay, Swan Bay, Mud 
Islands, and the Lake Connewarre complex. The nearest is Point Cook/Cheetham (Cheetham 
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Wetlands), which is located approximately 4 km south-east of RAAF Williams (Laverton), refer to 
Figure 1 of the PMAP. 

Cheetham Wetlands is made up of lagoons and saltmarsh at different salinity levels, which were 
created through the activities of the former Cheetham Saltworks . The intentional filling of several 
relatively shallow ponds created an environment that attracts birds that feed on vegetation, insects, 
larvae and other small fauna in the water and on the pond floor. The Ramsar Site Management Plan 
(DELWP 2018) reports that the hydrology of the Cheetham wetlands is artificially maintained in 
accordance with required specifications. In spring, 3% of ponds should be dry, 67% should be shallow 
and suitable for migratory shorebirds, and 30% should be deeper for longer legged shorebirds. Parks 
Victoria have responsibility for managing these wetlands. 

Laverton RAAF Swamp and Williams Landing Constructed Wetlands 

There is a larger natural wetland (Laverton RAAF Swamp) within a nature conservation area in the 
south-west corner of the former Base extents, which receives surface water from the Ashcroft 
Wetland and Forsyth Road Drain, refer Figure 1.  

There are also several constructed wetlands located in Williams Landing (Addison, Ashcroft and 
Kingwell Wetlands, and a Bioretention Pond). These generally serve for community stormwater 
retention or visual amenity. 

Sanctuary Lakes 

Sanctuary Lakes is located 4 kms downstream of the Site, and is connected hydraulically by an 
intermittent pumped connection from the Skeleton Creek Tidal Pond (refer Figure 1). According to the 
Sanctuary Lakes Resort (the ‘Lake’) website, the Lake is a 60 ha artificial water body and considered 
to be the largest artificial water body in Greater Melbourne (Sanctuary Lakes Resort 2021). The Lake 
Management Plan indicates that the western half of Sanctuary Lake (30 ha, 1.5 m deep) was filled in 
1999 and the eastern half was filled in 2005 (30 ha, 1.5 m deep). The pumped connection with the 
Skeleton Creek tidal pond started in 2000 and was modified in 2002 into a network of pipes to assist 
recirculation, as well as maintaining salinity above 10,000 mg/L and water level above the weir height. 
This discharge extends all of the way to Cheetham Creek at the Point Cook Road culvert (west of the 
Lake). The pumping between Skeleton Creek and Sanctuary Lakes occurs on an ad hoc basis when 
needed to increase salinity and water level. 

Environmental values and water quality 

Environmental values for urban waterways, such as Skeleton Creek, Laverton Creek and Doherty’s 
Drain, include use for aquatic ecosystems, human consumption of aquatic food, primary recreation, 
secondary recreation, visual recreation and cultural and spiritual values. The environmental values for 
Laverton RAAF Swamp and Cheetham Wetlands also include aquatic ecosystems.  

These surface water bodies are not water supply areas set out in Schedule 5 of the Catchment and 
Land Protection Act 1994 or the Safe Drinking Water Act 2003. 

It is noted that the health of urban waterways is affected by many factors, not just the presence or 
absence of PFAS. The industrial, commercial and residential nature of the catchment areas for the 
creek have potentially impacted the environmental conditions other than PFAS, including impacts to 
general water quality. 

Details of the surface water quality results are provided in the DSI (Aurecon, 2020). 
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2.2.6 Management Area drainage 

The engineered surface/storm water drainage system of the Site consists of concrete drains and pipe 
networks, which direct surface runoff from buildings, roads and ‘hard stand’ areas. A small portion of 
the Site is concrete and/or asphalt sealed areas, including the former Wet Testing Area and Western 
Finger, see Figure 8 of the PMAP (attached). At the Site, there are several discharge points from the 
engineered drainage network to Doherty’s Drain, to the grassed area north of the International School 
of Languages and an off-Site discharge in the south-west corner of the Western Finger. This off-Site 
discharge is intermittent and, when flowing, surface water flows via a channel under the rail line and 
Princes Freeway to marshy area in Altona Meadows, prior to entering Skeleton Creek. Based on 
multiple site inspections, flows only occur during high rainfall events. 

Stormwater in the southern and western areas of the former Base (Williams Landing) are 
predominantly captured by large concrete pavement areas and storm water drains. These drains flow 
towards the western perimeter into the adjacent sub-development and ultimately into a wetland area 
to the south-west which is the natural low point of the suburb, which then flows into Skeleton Creek 
via the southern section of Forsyth Road drain. 

There are also numerous stormwater connections to Skeleton Creek from the surrounding residential, 
commercial/industrial and major roadways. Activities such as car washing, unsecured garden waste 
and incorrect disposal of domestic refuse have all been identified as potential concerns that could 
decrease the quality of urban stormwater runoff (EnRiskS 2021). 

2.2.7 Vegetation 

The southern half of the Site is a significantly developed and modified area consisting of lawns, paved 
areas, roads, carparks and buildings. Grassed road reserves, lawns and garden beds exist across the 
southern half of the property and are well maintained. The northern half of the property, while less 
developed with buildings and paving, has also undergone significant disturbance, particularly during 
construction of the golf course and periodic alterations to the watercourses throughout the property’s 
history. Laverton Creek crosses the north- eastern segment of the property and consists of marshland 
with most large vegetation absent along its length. 

The area downstream of the Site is largely urbanised, with one Wetland of International Significance 
(RAMSAR Site) – the Western Shoreline of Port Phillip Bay and Bellarine Peninsular, located 
approximately 8 km off-Site to the south. Also downstream are nationally important wetlands at the 
former Cheetham Saltworks Site (Cheetham Wetlands), discussed in Section 2.2.5. 

 

Details of sensitive ecological receptors are provided in the ERA (Aurecon, 2022). 

2.2.8 Land Uses Surrounding RAAF Williams (Laverton) 

Land surrounding the Site is currently used for the purposes detailed in Table 2.1. It is envisaged that 
future land uses in the Management Area will remain relatively constant. 

Table 2.1 Surrounding land uses 

Details Comment 

North Land directly the north of the Site includes Laurie Emmins Reserve, a public open space 
comprising a picnic area, recreational lake and scout hall. Doherty’s Drain and Laverton Creek flow 
into the northern portion of the Site.  

East The land immediately to the east of the Site contains private residential properties in the suburb of 
Laverton. There is a mix of land used for residential, educational land uses and public open spaces. 
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Details Comment 

South The land south of the Site includes a railway corridor, train station (Aircraft station) and light 
industrial and commercial area. There are some private residential properties in the suburbs of 
Laverton and Altona Meadows. Skeleton Creek is located a further 1 km to the south, which 
eventually flows through the Cheetham wetlands (4 km south east) and discharges to Port Phillip 
Bay. 

West The former RAAF Williams airfield was located west of the Site and has been developed into the 
Williams Landing development area. This includes residential properties, sporting fields, wetlands, 
and a commercial precinct in the Town Centre. 

 

2.2.9 Current and projected land uses surrounding the Management Area 

Land surrounding the Management Area is generally zoned as commercial and industrial, residential 
and environmentally sensitive areas. Land uses of properties within the surrounding area include: 

• Urban / residential suburbs 

• Other intensive uses (i.e., commercial 
businesses) 

•  Conservation and natural environment 
(including Ramsar Wetlands) 

• Special Purpose (rail corridor) 

• Mixed Use 

2.3 Extent of contamination 

2.3.1 General 

The Conceptual Site Model (CSM) for RAAF Williams (Laverton) is provided in Appendix C of the 
PMAP to identify sources (primary and secondary), migration pathways, exposure routes and 
receptors (current and future). This is based on the DSI (Aurecon, 2020), DSI Addendum (Aurecon, 
2022a), HHRA (EnRiskS, 2022) and ERA (Aurecon, 2022b). 

2.3.2 PFAS Source Areas 

The DSI (Aurecon, 2020) identified a total of 31 possible PFAS source areas across RAAF Williams 
(Laverton) and the former Base. These areas of the Site were typically used for fire training activities, 
with selected areas also used for the waste disposal of AFFF products. Of these, the DSI (Aurecon, 
2020) concluded that 20 areas were unlikely to be sources of PFAS impacts. 

Due to the refined understanding of site history and result of field investigations, the 31 possible 
PFAS source areas were reduced to 11 potential PFAS source areas, see Figures 10 and 11 of the 
PMAP (attached). As the geographical extents of some of these sources overlap and the off-Site 
areas of historical AFFF use have since been dispersed by development activities and are no longer 
discrete source areas, they were consolidated into the following four source areas. Figure 11 of the 
PMAP (attached) provides an overview of their locations: 

• Source Area 1 (SA 1) – Wet Testing Area (extends partially off-Site) 

• Source Area 2 (SA 2) – Western Finger Area (extends partially off-Site) 

o Air Movements 

o Fire Truck Maintenance Shed (Building 123) 

o Former Chemical Storage (Buildings 81 and 155) 
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o Electroplating areas (Building 7) 

o Former Electrical Workshop (Former Building 88) 

• Source Area 3 (SA 3) - Former Secondary Fire Training Area 

o Former fire training area 

o Historical landfill / dumping sites 

• Source Area 4 (SA 4) – Former GEMS Compound (now off-Site and extends partially on-Site) 

The highest on-Site concentrations of PFAS in soils, sediment, surface water and groundwater were 
generally identified within and adjacent to source areas. This indicated that while the use of AFFF 
within each of these areas has ceased, the soils and sediment within the source areas are continuing 
to act as a source of PFAS identified within the on-Site and off-Site Skeleton Creek and Laverton 
Creek catchments. 

Other areas of AFFF use in the former Base extents have been dispersed by development activities 
and not considered as discrete source areas in the PMAP. 

There are other potential upgradient off-Site source areas outside the Management Area including 
potential storage, use and spills of AFFF including but not limited to; 

• The Laverton Industrial Estate to the north and east of Site, which have potentially impacted 
Kayes Drain and subsequently Laverton Creek; and 

• The Hoppers Crossing industrial area to the north and west of Site, which have potential 
contributed to impacts observed in Skeleton Creek 

These potential background contributions are based on desktop review and  background PFAS 
concentrations that were measured in surface waters upstream from the Site. 

2.3.3 Migration pathways and exposure routes 

Stormwater runoff from the Site and former Base is a key migration pathway, with PFAS detected 
from the stormwater outlet in the Western Finger and the overland drain connection between Laverton 
RAAF Swamp and Skeleton Creek (refer Figure 8 of the PMAP). Skeleton Creek flows through 
Cheetham Wetlands into Port Phillip Bay, noting that there is also a pumped connection between 
Skeleton Creek and Sanctuary Lakes. 

Groundwater within the source areas is considered a secondary source of PFAS contamination, with 
horizontal migration through groundwater another potentially significant migration pathway. PFAS is 
likely migrating to the south and discharging to Skeleton Creek, contributing to the PFAS mass flux in 
Skeleton Creek. 

Migration pathways include: 

• Leaching of PFAS from impacted soils into groundwater and surface water 
• Overland transport of particulate and dissolved PFAS into stormwater drains 
• Stormwater captured and discharged through stormwater outlets 
• Overland transport of particulate and dissolved PFAS to Doherty’s Drain, Laverton Creek and 

Skeleton Creek 
• Uptake of PFAS in surface water by biota 
• Vertical migration of dissolved PFAS to shallow groundwater aquifer 
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• Transport of PFAS via groundwater to surface water (Skeleton Creek) 
• Transport of particulate and dissolved PFAS via surface waters of Skeleton Creek and 

Laverton Creek to downstream water bodies, including Cheetham Wetlands, Sanctuary Lakes 
and Port Phillip Bay. 

Exposure routes include: 

• Direct contact with surface water and/or groundwater for human and ecological receptors 
• Incidental ingestion of surface water/or groundwater for human and ecological receptors 
• Ingestion of water (currently no known consumers and considered unlikely to occur) (human 

receptors only) 
• Ingestion of biota (e.g. fish / eels) (human receptors only) 
• Bioaccumulation – uptake from soil by biota (ecological receptors only) 
• Bioaccumulation – uptake from sediment and water by biota (ecological receptors only) 
• Bioaccumulation – ingestion of terrestrial and aquatic biota by higher order terrestrial and 

migratory and non-migratory avian fauna (ecological receptors only) 

2.3.4 Sensitive receptors 

Potential current and future receptors on Site include Defence personnel, contractors, Base childcare 
attendees, golf course users and site visitors, while off Site, potential current and future receptors 
include residents at neighbouring properties, consumers of home grown produce, terrestrial and 
aquatic ecosystems, recreational users of surface water (including recreational fishers), as well as 
land users and environments down gradient of groundwater. 

2.4 Groundwater use 

2.4.1 On-Site  

The DSI indicated that no water extraction bores are currently or were historically used on the Site. 

2.4.2 Off-Site  

A water use survey was issued to neighbouring residents in the Williams Landing estate, residential 
area immediately east of the Site boundary and residential / commercial area immediately south of 
the Site boundary to determine water use and land use activities on properties within the former Base 
boundary and immediately down hydraulic gradient of known source areas. Additional information on 
water use was obtained during site visits throughout the investigation and during community 
information sessions.  

Property types are predominantly residential but also include commercial and industrial properties. A 
town water connection is currently in use at all responding properties. To date, there have been no 
indication of residents using bore water for any purpose.  

An in-person water use survey (WUS) interview was conducted on 22 August 2019 with the registered 
bore water owner (WRK960196) to understand whether the bore is still in operation. The interview 
confirmed that bore water continues to be used for flood irrigation of grass at the front of the 
commercial property. This flood irrigation (or surface irrigation) involves the application of irrigation 
water to the entire surface of the lawn in front of the property until the water is ponded, which is 
allowed to soak into the soil. 

The regional groundwater is saline and has been classified in previous investigations and the current 
investigation as being Segment C (3,101 - 5,400 mg/L TDS). The average off-Site salinity from the 
current investigation was 4,100 mg/L TDS and ranged from 640-7,900 mg/L TDS (where lower TDS 
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was recorded near suspected mains leak and not reflective of general groundwater conditions). As 
such, this groundwater quality is not suitable for drinking water or irrigating home-grown produce. 

Further details on groundwater use, including drinking water salinity tolerance levels, is provided in 
the DSI (Aurecon, 2020) and DSI Addendum (Aurecon, 2022a).  

2.5 Drivers and constraints 

Key drivers and constraints impacting upon delivery of the OMP may include: 

• Access to sampling locations, which requires approval from landowners or land managers 
including Wyndham City Council, Hobsons Bay City Council, Melbourne Water and Sanctuary 
Lakes resort. Consent has been provided at the time of this publication. 

• Any future maintenance or development activities, which may impact upon proposed 
sampling locations. 

• Weather conditions, which may impact safe access to proposed sampling locations and 
presence of water to sample. 

2.6 Communications 

The following will be shared with relevant State authorities: 

• OMP (this document) 
• Monitoring data collected during the implementation of the OMP. 
• Decisions made in response to the data collected during implementation of the OMP. 
• Changes to the OMP in response to incoming data over the implementation period. 

2.7 Related management actions 

One or more specific remediation action plans (RAP) may be developed for the Management Areas. 
Any RAP will contain specific on-going monitoring actions to assess and validate the impact of that 
remediation plan.  
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3 ONGOING MONITORING PROGRAM 
The Management Area ongoing monitoring plan (OMP) monitors changes to the PFAS contaminated 
plume and surface water contamination characteristics.  

Changes may result from the specific or cumulative impact of remediation or containment actions, 
existing transportation trends, changes to hydrogeology, or weather events. 

All PFAS Management Area plans have included an OMP as a mandatory response action.  

3.1 Sampling, Analysis and Quality Plan 

An SAQP will be developed prior to implementation of the OMP. The document will be prepared by 
the lead consultant and reviewed by Defence prior to commencement of works to ensure consistency 
with the program in line with any changes in documentation, including ongoing review of the OMP and 
PMAP. 

The SAQP should be reviewed prior to the commencement of each monitoring event to ensure 
consistency with the program with any changes in policies and guidance documents (e.g. PFAS 
NEMP). The SAQP should be developed in accordance with Schedule B2 of the National 
Environment Protection (Assessment of Site Contamination) Measure 1999 (Amendment 1, 2013) 
(NEPM 2013). The SAQP also should consider the following guidance documents (as amended from 
time to time): 

• Heads of EPA Australia and New Zealand (2020), PFAS National Environmental 
Management Plan (PFAS NEMP). The Heads of EPA (HEPA) in Australia released the 
update to the initial 2018 version of the NEMP in 2020, although this 2020 publication is not 
currently publicly endorsed by the Victorian government3. Consistent with the DSI, DSI 
Addendum, and HHERA works, this OMP reserved the right to utilise more current practices 
listed under PFAS NEMP V2 (2020). 

• National Health and Medical Research Council (NHMRC) (2019) Guidance on Per and 
Polyfluoroalkyl substances (PFAS) in Recreational Water  

• WA Department of Environment Regulation (2017), Interim Guideline on the Assessment and 
Management of Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) 
 

Further guidance is provided in Appendix B for development of a site specific SAQP. 

3.2 Data Quality Objectives and Indicators 

Data Quality Objectives (DQOs) are qualitative and quantitative statements derived from the outputs 
of the first six steps of the seven step DQO process that: 

• Clarifies the study objective 
• Defines the most appropriate collection of data as relevant to the study objective 
• Determines the conditions from which to collect data 
• Specifies tolerable limits on decision errors, which will be used as the basis for establishing 

the quantity and quality of data, needed to support the decision 

 

 

3 https://environment.gov.au/protection/publications/pfas-nemp-2 
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The DQOs for this investigation have been prepared in line with the DQO process outlined in US 
Environmental Protection Agency (EPA) (2006) and NEPM 2013 (Schedule B2) and are presented in 
the seven-step DQO approach in Table 3.2. 

Table 3.2 Data quality objectives 

Process Description 

Step 1: State the 
problem 

Previous investigations have identified that PFAS associated with the use, storage and 
disposal of AFFF at the Site have impacted soil, surface water, sediment, biota and 
groundwater within the Management Area. Ongoing surface water and groundwater 
monitoring is required to be undertaken within the Monitoring Area to assess the spatial 
and temporal variation in PFAS concentrations and to provide supporting data for 
assessment of management actions in reducing the mass of PFAS in surface water and 
groundwater. 

Step 2: Identify 
the decision/ goal 
of the study  

The principle study question is: 
Do the analytical results and field observations allow for the interpretation of the 
spatial and temporal variation in PFAS concentrations in the Management Area 
and do these trends warrant a re-evaluation of management options in the 
PMAP? 

The alternative actions of the principal study question are: 
 The analytical results and field observations allow for interpretation of the spatial and 

temporal variation in PFAS concentrations, and warrant a re-evaluation of 
management options. 

 The analytical results and field observations allow for interpretation of the spatial and 
temporal variation in PFAS concentrations, and do not warrant a re-evaluation of 
management options. 

Step 3: Identify 
the information 
inputs 

 Objectives and scope of works of this OMP 
 Findings from the DSI (Aurecon, 2020), Addendum to the DSI (Aurecon, 2022a), Off-

Site ERA (Aurecon, 2022b), HHRA for Williams Landing (EnRiskS, 2022) 
 CSM, including potential sources, pathways and receptors 
 Potential contaminants of concern (PFAS) 
 Field methods, such as sampling, sample storage and preservation, laboratory 

methods, quality control (QC) and quality assurance (QA) 
 Media to be sampled (including surface water and groundwater), and location of 

samples (on/off-Site, up/down-hydraulic gradient, up/down-stream)Adopted 
assessment criteria will be from the PFAS National Environmental Management Plan 
V2.0 (Heads of EPA 2020 or as amended) where available 

 Field data (including water quality parameters and visual/olfactory observations) and 
results from the laboratory analysis 

 Data from other sources (ESdat) such as data collected for the design or assessment 
of remediation activities  

Step 4: Define the 
boundaries of the 
study 

The OMP comprises sampling locations at RAAF Williams (Laverton) and surrounds to 
assess variation in PFAS concentrations over time and provide supporting data for 
assessment of any potential management actions. The sampling will include surface 
water and groundwater, including locations both on and off-Site, up/down-hydraulic 
gradient and up and downstream, as well as surface water flow estimation.  
The vertical boundary of the investigation will be the depth of the shallow groundwater 
aquifer. 
The temporal boundary is from the date of publishing this OMP for an initial two-year 
timeframe. 
The sampling unit for surface water and groundwater will be assessed and collected in a 
HDPE bottle. All sampling containers will be laboratory supplied. 

Step 5: Develop 
the analytical 
approach/decision 
rules 

The decision rules can be defined as: 
 All samples analysed for the full PFAS suite and suitability of data assessed to 

ensure the laboratory QA/QC is within acceptable ranges. 
 Comparison of PFAS concentrations in surface water and groundwater against the 

drinking water and recreational water health based guideline values and the 
ecological guideline values 
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Process Description 
 Comparison of PFAS concentrations in surface water and groundwater against 

previous results to determine any temporal or spatial trends or variations in 
concentrations 

Assessment of any trends (such as temporal or seasonal trends) may inform decision 
making to consider whether further monitoring may be reduced or continued following 
the initial implementation period.  
The decision on the acceptance of analytical data should be made on the basis of data 
quality indicators (DQIs) as detailed below 

Step 6: Specify 
performance or 
acceptance 
criteria 

Acceptance limits on field and laboratory data collected for this investigation will be in 
accordance with NEPM 2013, NEMP (2020) and the Western Australia Department of 
Environment Regulation (2017) Interim Guideline on the Assessment and Management 
of Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS).  
The acceptable limits on decision errors to be applied in the investigation and the 
manner of addressing possible decision errors have been developed based on the DQIs 
of precision, accuracy, representativeness, comparability and completeness, and are 
presented below. 
The potential for major decision errors will be minimised by completing a robust QA/QC 
program and by completing an investigation that has an appropriate sampling and 
analytical density and sufficient flow measurement accuracy for the purposes of the 
investigation. 
To determine potential adverse impacts on sensitive receptors and the appropriate 
response measures, the baseline condition has been established as, ‘concentrations are 
above the Tier 1 screening criteria or LOR (whichever is relevant)’, while the alternative 
condition is, ‘the concentrations are below the Tier 1 screening criteria or LOR 
(whichever is relevant)’. The statistical hypotheses are then: 

H0: the maximum contaminant concentration in all media is at or above the Tier 1 
screening criteria or LOR (whichever is relevant) 
H1: the maximum contaminant concentration in all media is below the Tier 1 
screening criteria or LOR (whichever is relevant) 

The acceptable limits on the likelihood of making decision errors are: 
Type I error: α ≤ 0.05 (represents the probability of determining that the media is 
uncontaminated, when it is in fact contaminated) 
Type II error: β ≤ 0.2 (represents the probability of determining that the media is 
contaminated, when it is in fact uncontaminated) 

Step 7: Develop 
the plan for 
obtaining data 

The OMP was developed in accordance with relevant guidelines through a targeted 
approach to produce a resource-effective design that targets known and potential 
sources, pathways and receptors at RAAF Williams (Laverton). 
Samples will be analysed by a National Association of Testing Authorities (NATA) 
accredited laboratory within approved sample holding times. The recommended holding 
time for PFAS is 14 days. 
Surface water flow measurements are to be obtained using the Float Method over a 
length of at least 10 m, where possible. Alternatively, publicly available flow data from 
Melbourne Water (or equivalent) will be obtained. 

 
The data quality indicators for the assessment are presented in Table 3.3. 
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Table 3.3 Data quality indicators 

Field Laboratory Acceptability limits 

Completeness 
 Appropriate sampling procedures to be 

used for each individual media, as 
outlined in NEMP (2020) and the Interim 
Guideline on the Assessment and 
Management of Perfluoroalkyl and 
Polyfluoroalkyl Substances (PFAS) 
(Department of Environment Regulation 
2017) 

 Suitably qualified field team to 
undertake investigation, led by suitably 
qualified person 

 Surface water flow measurements 
completed at all sample locations 

 Correct documentation to be completed 
(e.g. chain of custodies) 

 All required samples analysed in 
accordance with the SAQP, where 
practicable 

 Appropriate laboratory methods to 
be employed in accordance with 
the US Department of Defence 
(2017) Quality Systems Manual 
(QSM) Version 5.1 

 Appropriate limits of reporting 
(LORs) 

 Sample documentation correct (eg 
chain of custodies, sample receipt 
notification etc) 

 Sample holding times in 
compliance (14 days for PFAS) 

All required data must 
be obtained for critical 
samples and 
chemicals of concern 
to meet the objectives 
Acceptability limits as 
per NEPM 2013 and 
Department of 
Defence QSM 5.3 

Comparability 
 Correct sample and flow rate estimation 

procedures used at each location 
 Experienced field team, led by the 

suitably qualified person 
 Same type (medium, volume and 

sampling technique) of samples 
collected in accordance with laboratory 
requirements, NEMP (2020) and 
Western Australia Guidelines 
(Department of Environment Regulation 
2017) 

 Same analytical methods used 
between laboratories (US 
Department of Defence QSM 5.3) 

 Appropriate LORs 
 Primary samples submitted to the 

same NATA accredited laboratory 
 Analytical data is presented in the 

same unit 

As per NEPM 2013, 
NEMP (2020), 
Department of 
Defence QSM 5.3 and 
Western Australian 
Guidelines 
(Department of 
Environment 
Regulation 2017) 

Representativeness  
 Appropriate media sampled 
 All media identified (ie surface water, 

groundwater) sampled 
 Samples collected must be 

homogenous and appropriately 
collected, handled, stored and 
preserved to reflect the field conditions 

 Same method of obtaining flow data is 
used each time (unless previous rounds 
indicate the method used was not 
adequate) 

 All required samples analysed in 
accordance with the SAQP 

As per NEPM 2013, 
NEMP (2020) and 
Department of 
Defence QSM 5.3 

Precision 
 Correct sample and flow rate estimation 

procedures used at each location 
 Collection of appropriate QA/QC 

samples, including rinsate samples, as 
per NEPM 2013 and the NEMP (2020) 

Analysis of: 
 Intra- and inter-laboratory samples 

(1 per 10 samples collected, per 
sample type) 

 Laboratory duplicate samples 

RPDs of 30-50% 
RPDs may exceed this 
range where: 
 Results are <10x 

the LOR, or 
 Results are <20x 

the LOR and the 
RPD is <50% 
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Field Laboratory Acceptability limits 

Accuracy 
 Sampling and surface water flow 

measurement procedures appropriate 
and complied with 

 Collection of appropriate QA/QC 
samples, including rinsate samples from 
sampling equipment, once per 10 
samples 

 

Analysis of: 
 Rinsate samples 
 Method blanks 
 Laboratory surrogate spikes 
 Laboratory control samples 
 Reference material 
 Matrix spikes 
 Matrix spike duplicates 
 Surrogate spikes 

Acceptance limit 
between 50-150% for 
percent recovery of 
laboratory control 
samples, matrix spikes 
and surrogate spikes. 
All others have an 
acceptance limit of 
non-detect for PFAS 

3.3 Proposed monitoring intervals 

The primary migration pathways for PFAS from RAAF Williams (Laverton) and the former Base 
extents are surface water and groundwater, as such, the OMP focuses monitoring efforts on these 
media. The initial implementation period of the OMP will be two years during the implementation of 
management measures and to establish seasonal and spatial trends through biannual sampling. 
Following the initial implementation period, those monitoring data will be incorporated into a process 
to update the conceptual site model (as presented currently in the PMAP, Appendix C), and an 
assessment of the implications for off-Site impacts, and potential for exposures by human and 
ecological receptors. On the basis of this review, an extended implementation period of the OMP will 
be considered. The review will be based on the data collected including established trends, behaviour 
of the plume and revision of risk. The review will address the extent of the monitoring network and the 
frequency of monitoring. The proposed monitoring intervals for the initial implementation period of the 
PMAP is summarised in Table 3.4 below.  

Table 3.4 Proposed monitoring intervals 

Matrix Location Interval1 Monitored parameters 

Surface water Surface water on and off-Site 
Biannual: 
 Winter and summer 

Field: Physical parameters2 
Laboratory: PFAS suite 

Groundwater Groundwater on and off-Site 
Biannual: 
 Winter and summer 

Field: Groundwater level 
Field: Physical parameters2 
Laboratory: PFAS suite 

Table note: 1 Individual Remediation Action Plans may alter the frequency of monitoring 
  2 Physical parameters include pH, electrical conductivity, DO, temperature and redox potential 

3.4 Monitoring locations 

Overall monitoring location rationale 

The key PFAS migration pathways were identified in the DSI and DSI Addendum as being surface 
water connections from the Site and former Base extents to Skeleton Creek, and groundwater 
discharging to Skeleton Creek, which are then transported via surface water in Skeleton Creek to 
downstream connected surface water bodies, including Sanctuary Lakes and Cheetham Wetlands. To 
a lesser extent, the PFAS migration by surface water runoff into Laverton Creek also requires 
monitoring to assess any changes in the risk profile. 

The overall approach for both surface water and groundwater monitoring is to provide long term 
monitoring of PFAS concentrations at locations that are upgradient (i.e. background), at the source 
area, and downgradient of identified sources, where possible. 
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Surface water monitoring 

Long term surface water monitoring will be conducted to provide ongoing information on PFAS 
concentrations migrating off-Site into Skeleton and Laverton Creeks. The sampling objective is to 
assess the spatial and temporal trends in PFAS concentrations at the stormwater outlets and the 
potential effectiveness of any stormwater management options implemented.  

Surface water monitoring locations on and around RAAF Williams (Laverton) are detailed in Table 3.5 
and shown on Figure 1 (attached). 

Table 3.5 Surface water monitoring locations 

Sample 
ID 

Location Description Rationale 

Latitude Longitude 

SW05 -37.85746107 144.7670646 Doherty's Drain / 
Laverton Creek 
intersection  

Surface water monitoring location 
downstream of Former Secondary 
FTA. 

SW06 -37.85218107 144.7675763 Laverton Creek 
upstream  

Surface water monitoring location 
upstream of the Former Secondary 
FTA. Background monitoring point. 

SW08 -37.85476068 144.753019 Doherty's Drain 
upstream  

Surface water monitoring location 
upstream of the Former Secondary 
FTA. Background monitoring point. 

SW12 -37.87597003 144.7651415 Skeleton Creek 
downstream  

Off-Site location. Surface water 
monitoring location downgradient of 
main source areas near the Site. 

SW13 -37.87363827 144.7619379 Skeleton Creek 
midstream   

Off-Site location. Surface water 
monitoring location downgradient of 
main source areas near the Site. 

SW15 -37.85830879 144.7704261 Laverton Creek 
off-Site 

Off-Site location. Surface water 
monitoring location downgradient of 
Former Secondary FTA. 

SW20 -37.87443058 144.7590605 Skeleton Creek 
midstream   

Off-Site location. Surface water 
monitoring location downgradient of 
main source areas on the pathway to 
Cheetham Wetlands. 

SW24 -37.88484013 144.7671928 Skeleton Creek 
downstream  

Off-Site location. Surface water 
monitoring location downgradient of 
main source areas on the pathway to 
Cheetham Wetlands. 

SW27 -37.86456207 144.7392175 Williams Landing 
(bio retention 
pond area) 

Off-Site location. Elevated PFAS 
concentrations consistently recorded in 
this surface water body and firefighting 
training had previously occurred. 
Upstream of Laverton RAAF Swamp. 

SW30 -37.86551513 144.7395749 Williams Landing 
(bio retention 
pond area) 

Off-Site location. Elevated PFAS 
concentrations consistently recorded in 
this surface water body and firefighting 
training had previously occurred. 
Upstream of Laverton RAAF Swamp. 

SW34 -37.86499726 144.7581983 Wet testing area 
drain (south) 

Elevated PFAS concentrations 
recorded in this stormwater drain 
location and firefighting training had 
previously occurred. 
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Sample 
ID 

Location Description Rationale 

Latitude Longitude 

SW41 -37.87676425 144.7336376 Skeleton Creek 
upstream  

Off-Site location. Surface water 
monitoring location upstream of the 
former Site. Background monitoring 
point. 

SW42 -37.87236169 144.7441629 Forsyth Road 
Drain 

Off-Site location. Surface water 
monitoring location downstream of 
Laverton RAAF Swamp prior to 
discharge to Skeleton Creek. 

SW43 -37.8684278 144.7519104 Western Finger 
Area Drain 

Elevated PFAS concentrations 
recorded in this location and firefighting 
training had previously occurred. At 
point of discharge from the Site. 

SW45 -37.86254936 144.7320272 Forsyth Road 
Drain upstream 

Off-Site location. Surface water 
monitoring location upstream of 
Laverton RAAF Swamp. Background 
monitoring point. 

SW49 -37.88659946 144.7744865 Skeleton Creek 
off-Site 
downstream  

Off-Site location. Surface water 
monitoring location downgradient of 
main source areas on the pathway to 
Cheetham Wetlands. 

SW52 -37.89834309 144.7565044 Cheetham Creek 
upstream 

Off-Site location. Surface water 
monitoring location upstream of 
Sanctuary Lakes. Background 
monitoring point. 

SW73 -37.87474054 144.7549926 Skeleton Creek 
midstream   

Off-Site location. Surface water 
monitoring location downgradient of 
main source areas on the pathway to 
Cheetham Wetlands. 

SW78 -37.89519008 144.7798323 Skeleton Creek 
downstream  

Off-Site location. Surface water 
monitoring location downgradient of 
main source areas on the pathway to 
Cheetham Wetlands. 

SW85 -37.90106012 144.7652697 Sanctuary Lakes Off-Site location. There is an 
established connection between 
Skeleton Creek and Sanctuary Lakes. 
A limited dataset with no seasonal 
variation assessed in the DSI. 

SW86 -37.89836882 144.7697066 Sanctuary Lakes Off-Site location. There is an 
established connection between 
Skeleton Creek and Sanctuary Lakes. 
A limited dataset with no seasonal 
variation assessed in the DSI. 

SW87 -37.8988842 144.7740807 Sanctuary Lakes Off-Site location. There is an 
established connection between 
Skeleton Creek and Sanctuary Lakes. 
A limited dataset with no seasonal 
variation assessed in the DSI. 

SW88 -37.90242747 144.7789438 Sanctuary Lakes Off-Site location. There is an 
established connection between 
Skeleton Creek and Sanctuary Lakes. 
A limited dataset with no seasonal 
variation assessed in the DSI. This is 
the point of overflow back to Skeleton 
Creek or the South Moat (south of 
Cheetham Wetlands). 
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Groundwater monitoring 

The groundwater well network will be monitored in the long term to provide ongoing measurement of 
PFAS concentration within groundwater, in addition to the quality (physical parameters) of 
groundwater.  

A selection of the RAAF Williams groundwater bore network (26 groundwater wells) and targeted off-
Site locations (9 groundwater wells) are proposed to be monitored under this ongoing monitoring plan. 
Groundwater monitoring locations have been determined based on the following: 

• Locations that will provide sufficient coverage to assess PFAS migration and spatial/temporal 
variations 

• Locations where groundwater is a known secondary source of PFAS (i.e. contains higher PFAS 
concentrations) 

• Where existing monitoring locations and data points are present. 

Groundwater monitoring locations at RAAF Williams (Laverton) are detailed in Table 3.6 and shown 
on Figure 2 (attached). 

Table 3.6 Groundwater monitoring locations 

Sample 
ID 

Alternate 
ID 

Location Rationale 

Latitude Longitude 

Target Area – Wet Testing Area (Source Area 1) 

MW105 MW105 -37.866329 144.759508 Southern boundary of the Site downgradient of on-
Site sources 

MW107 MW107 -37.865562 144.761036 Southern boundary of the Site downgradient of on-
Site sources 

MW109 MW109 -37.865167 144.763659 Southern boundary of the Site downgradient of on-
Site sources 

MW117 MW117 -37.861377 144.756968 Groundwater well located directly adjacent to Wet 
Testing Area 

MW118 MW118 -37.862503 144.756985 Groundwater well located directly adjacent to Wet 
Testing Area 

MW163 GW34/1 -37.862949 144.758152 Groundwater well consistently contained highest 
PFAS concentrations and directly downgradient of 
Wet Testing Area 

MW207 GWAM/4 -37.864693 144.758072 Groundwater well located downgradient of Wet 
Testing Area 

MW208 GWAM/5 -37.863308 144.758241 Groundwater well located directly adjacent to Wet 
Testing Area 

MW211 GWB/2 -37.859615 144.756820 Upgradient of Wet Testing Area 

MW228 MW228 -37.870576 144.764085 Off-Site location. Groundwater well located 
downgradient of on-Site sources 

Target Area – Western Finger (Source Area 2) 

MW102 MW102 -37.865516 144.756868 Groundwater well located downgradient of Wet 
Testing Area in the Western Finger 

MW103 MW103 -37.866747 144.757313 Elevated PFAS concentrations consistently 
recorded and firefighting training and chemical 
storage had previously occurred 

MW120 MW120 -37.865894 144.754708 Groundwater well located adjacent to Air 
Movements 
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Sample 
ID 

Alternate 
ID 

Location Rationale 

Latitude Longitude 

MW152 GW155/6 -37.868361 144.752153 Elevated PFAS concentrations consistently 
recorded and firefighting training and chemical 
storage had previously occurred 

MW155 GW2/2 -37.866799 144.754052 Elevated PFAS concentrations consistently 
recorded and firefighting training and electroplating 
activities had previously occurred 

MW182 GW7/15 -37.867566 144.755804 Southern boundary of the Site downgradient of on-
Site sources 

MW185 GW7/5 -37.866631 144.754542 Elevated PFAS concentrations consistently 
recorded and firefighting training and electroplating 
activities had previously occurred 

MW192 GW81/3 -37.868044 144.752772 Elevated PFAS concentrations consistently 
recorded and firefighting training and chemical 
storage had previously occurred 

MW200 GW90/2 -37.866607 144.755918 Elevated PFAS concentrations consistently 
recorded and firefighting training and chemical 
storage had previously occurred 

MW121 MW121 -37.873788 144.755622 Off-Site location. Groundwater well located 
downgradient of on-Site sources assessing 
discharge to Skeleton Creek 

MW123 MW123 -37.873332 144.761047 Off-Site location. Groundwater well located 
downgradient of on-Site sources assessing 
discharge to Skeleton Creek 

MW124 MW124 -37.869168 144.753149 Off-Site location. Groundwater well located 
downgradient of on-Site sources 

MW126 MW126 -37.868884 144.757838 Off-Site location. Groundwater well located 
downgradient of on-Site sources 

Target Area – Secondary Fire Training Area (Source Area 3) 

MW115 MW115 -37.855272 144.757394 Upgradient of sources associated with the Site 
where elevated PFAS concentrations were 
recorded 

MW144 GW130/1 -37.861404 144.762796 To provide sufficient coverage of the Site 

MW146 GW130/3 -37.860111 144.760806 To provide sufficient coverage of the Site 

MW217 GWGA01 -37.857576 144.757289 Groundwater well located adjacent to Former 
Secondary Fire Training Area 

Target Area – Former GEMS Compound (Source Area 4) 

MW110 MW110 -37.863648 144.766171 South eastern corner of the Site adjacent to Former 
GEMS Compound where elevated PFAS 
concentrations consistently recorded 

MW138 MW138 -37.864629 144.766033 South eastern corner of the Site downgradient of 
soil impacts adjacent to the Former GEMS 
Compound where elevated PFAS concentrations 
consistently recorded 

MW139 MW139 -37.863822 144.765593 South eastern corner of the Site adjacent to Former 
GEMS Compound where elevated PFAS 
concentrations consistently recorded 

MW140 MW140 -37.862843 144.766133 Upgradient of Former GEMS Compound 

MW229 MW229 -37.867553 144.766660 Off-Site location. Groundwater well located 
downgradient of on-Site sources 

Target Area – Off-Site sources 
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Sample 
ID 

Alternate 
ID 

Location Rationale 

Latitude Longitude 

MW130 MW130 -37.863910 144.738415 Off-Site location. Groundwater well located 
adjacent to Former Primary Fire Training Area 
where elevated PFAS concentrations were 
recorded 

MW131 MW131 -37.863775 144.735501 Off-Site location. Groundwater well located at 
Former Primary Fire Training Area where elevated 
PFAS concentrations were recorded 

MW137 MW137 -37.861356 144.734950 Off-Site location. Upgradient of sources 
associated with the former Base where elevated 
PFAS concentrations were recorded 

Groundwater wells that are proposed to be gauged prior to sampling are presented in Table 3.8 and 
shown on Figure 3 (attached). 

Table 3.7 Groundwater gauging locations 

Area Existing well IDs 

On-Site GW130/1, GW130/2, GW130/3, GW155/6, GW2/1, GW2/2, GW2/4, GW2/6, GW34/1, GW36/1, 
GW514/1, GW582/2, GW582/5, GW582/7, GW598/1, GW7/1, GW7/14, GW7/15, GW7/5, GW7/6, 
GW7/8, GW81/1, GW81/3, GW81/5, GW81/7, GW88A/1, GW90/2, GW90/3, GWA/1, GWAM/3, 
GWAM/5, GWAM/6, GWB/2, GWC/1, GWD/1, GWE/1, GWG/1, GWH/1, GWK/1, GWSTP/1, 
MW100, MW101, MW102, MW103, MW104, MW105, MW106, MW107, MW108, MW109, MW110, 
MW111, MW112, MW113, MW114, MW115, MW116, MW117, MW118, MW119, MW120, MW138, 
MW139, MW140 

Off-Site MW121, MW122, MW123, MW124, MW125, MW126, MW127, MW128, MW130, MW131, MW132, 
MW133, MW134, MW135, MW136, MW137, MW228, MW229, MW230 

This data will be used to evaluate whether any significant changes had occurred in the flow direction 
of groundwater. 

Summary 

An overall summary of the monitoring locations with regards to the relevant catchments is 
summarised in Table 3.8. Off-Site monitoring locations will require the agreement of the 
landholder/leaseholder. A stakeholder engagement plan will be prepared to manage this process. 
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Table 3.8 Proposed ongoing monitoring locations 

Catchment/Waterway  Surface Water  Groundwater  Target Area Justification 
Biannual Biannual   

On-Site locations     
Engineered drainage 
system 

SW34  Wet Testing Area, 
Source Area 1 

Locations target surface water and sediment within and downgradient of the 
source area. 

SW43  Western Finger, 
Source Area 2 

Locations target surface water and sediment at discharge from Site. 

Doherty’s Drain / 
Laverton Creek 

SW05 
SW06 
SW08 

MW115 
MW144 (GW130/1) 
MW146 (GW130/3) 
MW217 (GWGA01) 

Former Secondary 
FTA, Source Area 3 

Locations target surface water and groundwater upgradient, within and 
downgradient of the source area. 

Skeleton Creek  MW117 
MW118 
MW163 (GW34/1) 
MW207 (GWAM/4) 
MW208 (GWAM/5) 
MW211 (GWB/2) 

Wet Testing Area, 
Source Area 1 

Locations target groundwater upgradient, within and downgradient of the 
source area. 

 MW105 
MW107 
MW109 

Wet Testing Area, 
Source Area 1 

Locations monitor changes in groundwater concentration at the point of 
migration off Site. 

 MW102 
MW103 
MW120 
MW152 (GW155/6) 
MW155 (GW2/2) 
MW182 (GW7/15) 
MW185 (GW7/5) 
MW192 (GW81/3) 
MW200 (GW90/2) 

Western Finger, 
Source Area 2 

Locations target groundwater upgradient, within and downgradient of the 
source area. 

 MW110 
MW138 
MW139 
MW140 

Former GEMS 
Compound, Source 
Area 4 

Locations target groundwater upgradient, within and downgradient of the 
source area. 

Off-Site locations     
Laverton Creek SW15  Former Secondary 

FTA, Source Area 3 
Location targets surface water downgradient of the source area in an 
accessible location near the point of migration off-Site. 

Skeleton Creek SW12 
SW13 
SW20 

MW123 
MW126 
MW228 

Wet Testing Area, 
Source Area 1 

Locations target groundwater downgradient of the source area near the point of 
discharge to Skeleton Creek. 
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SW24 
SW49 
SW73 
SW78 
 

MW121 
MW124 
 

Western Finger, 
Source Area 2 

Locations target groundwater downgradient of the source area near the point of 
discharge to Skeleton Creek. 

 MW229 Former GEMS 
Compound, Source 
Area 4 

Locations target groundwater downgradient of the source area. 

SW41   Location targets surface water up stream of the of the former Site. Background 
monitoring point. 

Laverton RAAF 
Swamp 

SW27 
SW30 
SW42 
SW45 

MW130 
MW131 
MW137 

Secondary off-Site 
sources 

Locations target groundwater upgradient, within and downgradient of the 
source area. 

Sanctuary Lakes SW52 
SW85 
SW86 
SW87 
SW88 

  Locations target groundwater upgradient, within and downgradient of the 
source area. 
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3.5 Sample analysis  

Samples should be analysed for PFAS in accordance with the PFAS Suite for Defence PFAS 
Investigation and Management as provided in Attachment 1.  

Samples are to be analysed for the extended suite of PFAS with a standard laboratory sensitivity of 
water. The analytes to be tested and their analytical limit of reporting are included in Table 4-9.  

Table 4-9 Analytical suite LORs 

Target analytes 
Limits of reporting 

Ground water 
(Standard) (µg/L) 

Surface water 
(Standard) (µg/L) 

Perfluoroalkane sulfonic acids  
Perfluorobutane sulfonic acid (PFBS) 0.01 0.01 
Perfluoropentane sulfonic acid (PFPeS) 0.01 0.01 
Perfluorohexane sulfonic acid (PFHxS) 0.01 0.01 
Perfluoroheptane sulfonic acid (PFHpS) 0.01 0.01 
Perfluorooctane sulfonic acid (PFOS) 0.01 0.01 
Perfluorodecane sulfonic acid (PFDS) 0.01 0.01 
Perfluoroalkane carboxylic acids 
Perfluorobutanoic acid (PFBA) 0.05 0.05 
Perfluoropentanoic acid (PFPeA) 0.01 0.01 
Perfluorohexanoic acid (PFHxA) 0.01 0.01 
Perfluoroheptanoic acid (PFHpA) 0.01 0.01 
Perfluorooctanoic acid (PFOA) 0.01 0.01 
Perfluorononanoic acid (PFNA) 0.01 0.01 
Perfluorodecanoic acid (PFDA) 0.01 0.01 
Perfluoroundecanoic acid (PFUnDA) 0.01 0.01 
Perfluorododecanoic acid (PFDoDA) 0.01 0.01 
Perfluorotridecanoic acid (PFTrDA) 0.01 0.01 
Perfluorotetradecanoic acid (PFTeDA) 0.01 0.01 
Perfluoroalkyl sulfonamides 
Perfluorooctane sulfonamide (FOSA) 0.05 0.05 
N-Methyl perfluorooctane sulfonamide (MeFOSA) 0.05 0.05 
N-Ethyl perfluorooctane sulfonamide (EtFOSA) 0.05 0.05 
N-Methyl perfluorooctane sulfonamidoethanol (MeFOSE) 0.05 0.05 
N-Ethyl perfluorooctane sulfonamidoethanol (EtFOSE) 0.05 0.05 
N-Methyl perfluorooctane sulfonamidoacetic acid 
(MeFOSAA) 

0.05 0.05 

N-Ethyl perfluorooctane sulfonamidoacetic acid 
(EtFOSAA) 

0.5 0.5 

(n:2) Fluorotelomer sulfonic acids  
4:2 Fluorotelomer sulfonic acid (4:2 FTS) 0.01 0.01 
6:2 Fluorotelomer sulfonic acid (6:2 FTS) 0.05 0.05 
8:2 Fluorotelomer sulfonic acid (8:2 FTS) 0.01 0.01 
10:2 Fluorotelomer sulfonic acid (10:2 FTS) 0.01 0.01 
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The laboratory is required to use NATA accredited methods based on NEPM, US EPA, Table B 15 of 
the US Department of Defence/Department of Energy (US DOD/DoE) and American Society for 
Testing and Materials (ASTM) methods as appropriate.  

Quality control and quality assurances processes will be outlined within the SAQP (refer Appendix B). 

In addition to PFAS, all surface water and groundwater samples will include field measurement of 
water quality parameters such as pH, electrical conductivity, redox potential, dissolved oxygen, 
temperature, total dissolved solids, and salinity (and turbidity, where feasible).   
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4 REPORTING REQUIREMENTS  
4.1 Guidance documents 

Adopted screening criteria references national guidance in the form of the PFAS National 
Environmental Management Plan, Defence estate and environmental strategies, and Defence PFAS-
specific strategies and guidance. 

• Australian Standard AS5667.1 1998, Water Quality – Sampling. Part 1: Guidance on the Design 
of Sampling Programs, Sampling Techniques and the Preservation and Handling of Samples 

• ANZG 2018, Australian and New Zealand Guidelines for Fresh and Marine Water Quality, August 
2018 

• Department of Defence 2019, Contamination Management Manual, August 2019 
• Environment Protection Authority Victoria, 2000. Publication 669: Groundwater Sampling 

Guidelines. Environment Protection Authority. State Government of Victoria. 
• Environment Protection Authority Victoria (EPAV), 2009. Industrial Waste Resource Guidelines 

(IWRG) Publication IWRG701: Sampling and Analysis of Waters, Wastewaters, Soils and Wastes  
• Environment Protection Authority Victoria (EPAV), 2020. Publication 1669.4: Interim position 

statement on PFAS, October 2020 
• Environment Protection Authority Victoria (EPAV), 2020. Publication 1836: PFAS and EPA: A 

quick reference guide from Victoria’s environmental regulator 
• National Environment Protection Council (NEPC) 1999 Amended, National Environment 

Protection (Assessment of Site Contamination) Amendment Measure 2013 (No. 1) 
• Heads of EPA 2020, PFAS National Environmental Management Plan V2.0, January 2020. 
• WA Department of Environment Regulation (DER) 2017, Interim Guideline on the Assessment 

and Management of Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS), Contaminated Sites 
Guidance, Version 2.1, January 2017. 

4.1.1 PFAS National Environmental Management Plan 

The PFAS NEMP provides the guiding framework for the management of PFAS. For further 
information, see: https://environment.gov.au/protection/publications/pfas-nemp-2. 

The NEMP aims to provide governments with a consistent, practical, risk-based framework for the 
environmental regulation of PFAS-contaminated materials and sites. The NEMP has been developed 
collaboratively by the Heads of EPAs Australia and New Zealand and the Commonwealth Department 
of Environment and Energy (DoEE) and has been endorsed by the Commonwealth Government. 

The PFAS Response Management Strategy and the requirements of the OMP template and guidance 
conform to the NEMP.  

4.2 PFAS screening criteria 

Screening criteria for the OMP have been selected in accordance with the PFAS NEMP (2020) and 
apply to monitoring at RAAF Williams (Laverton) and the Management Area.  

For surface water and groundwater, the screening criteria will be from the PFAS NEMP (2020) for the 
protection of aquatic ecosystems (95% species protection) and from the Guidance on Per and 
Polyfluoroalkyl (PFAS) in Recreational Water (National Health and Medical Research Council 2019) 
for protection of human health from recreational water use (refer Table 4.9). The surface water and 
groundwater are not suitable for drinking water and a screening criteria in relation to drinking water is 
not considered appropriate.  

https://environment.gov.au/protection/publications/pfas-nemp-2
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Table 4.10 Screening criteria for water 

Selected screening criteria PFOS PFOS+PFHxS PFOA 

Recreational water quality guideline - 2 μg/L 10 μg/L 

Interim marine water (95% species 
protection - slightly to moderately disturbed 
systems) 

0.13 μg/L - 220 μg/L 

4.3 Reporting 

After each monitoring event, the information and laboratory data collected as part of the works will be 
documented and reported to Defence.  

The data set will be reviewed at the end of each 12-month monitoring period. A factual report is to be 
prepared for after each monitoring round and an annual interpretative report is to be drafted, including 
recommendations for any potential changes in the location and frequency of sampling, with 
consideration to the points contained in Section 5.2. 

4.3.1 Stakeholder engagement 

Analytical results from each monitoring round will be provided to Environment Protection Authority 
Victoria, including the factual and annual interpretative reports.  
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5 REVIEW AND UPDATE 
This section of the OMP details uncertainties in investigation, monitoring and management that may 
require consideration of contingency measures and/or reassessment of risk with changes in 
conditions (e.g. unexpectedly higher concentrations, incidental spill etc). Additional investigations to 
further delineate PFAS or for the implementation of management measures may be required. 

5.1 Triggers for OMP Review 

Updates to the OMP may be required for several reasons. 

Data on changes in the distribution, concentration, transport (pathways and flow rates) and 
transformation of the contaminants and assessment against appropriate guideline values provides an 
evidence base for targeted and effective risk management of PFAS contamination to protect human 
and environmental receptors currently impacted by PFAS. 

Data collected during the OMP is reviewed against historical concentrations after each sampling 
event, and annually, to support an assessment for potential changes in the factors outlined above.  
Changes in our understanding of these risks, triggered by this data assessment may provide an early 
warning that additional management of PFAS contamination may be warranted in areas not currently 
affected by PFAS. Changes detected through the implementation of the OMP may inform a number of 
risk-management decisions including: 

• additional investigations or consideration of the requirement for additional sampling such as 
sediment or biota 

• one or more remediation or containment actions 
• changing risk management actions at receptor level (e.g.  provision or cessation of alternate 

drinking water supplies) 

An update to the OMP may also be triggered by policy changes or through stakeholder engagement 
activities including:  

• changes to State advice on types of exposure-minimisation behaviours (e.g., consumption of 
home produce or seafood) 

• changes to State advice on boundaries of a designated management area  
• changes or refinements to the monitoring network, frequency and parameters 
• feedback and information received as a result of on-going community consultation; 
• any significant changes of land use which may occur in the area within the Management Area 

or adjoining land. 
• changes to Defence’s strategic approach to managing PFAS contamination. 

5.2 Monitoring potential future risks 

Findings from the ongoing monitoring will be used to evaluate whether changes have occurred to the 
risk posed by PFAS contaminated groundwater and surface water across the Management Area. This 
may be achieved through: 

• Comparison of our current understanding of the nature and extent of the plume as presented 
in the DSI, DSI Addendum and CSM.  

• This may trigger evaluation of the monitoring program and an updated scope of works.  
• Include relevant site-specific considerations, such as potential changes in known 

concentrations within receiving environments or ecological receptors. 
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• Consideration of the management measures currently in place, including fishing advisory 
signs, and the during the primary implementation period of the PMAP and extended 
implementation period (if appropriate).   

5.3 Document review frequency 

The OMP will be reviewed regularly. The review frequency will be based on Site specific 
characteristics and the existing data trend available. The review frequency may be revised during the 
implementation period as more data becomes available. 

Based on the current understanding and existing data, this OMP should be implemented for an initial 
two-year period, and subsequently revised if the monitoring reports trigger this change.  

5.3.1 Existing knowledge 

The document has been developed on the basis of existing knowledge, current government policy 
settings, and available scientific methodologies and technology at the time of publication. PFAS 
management is a field that is rapidly evolving.  

Over the primary implementation period of the PFAS Management Area Plan, Defence will review and 
update (where necessary) the PMAP at intervals of 12 months to ensure that the document is current, 
and its recommendations are valid. 

The OMP should be subsequently updated in light of the considerations outlined in Section 5 as well 
as reviews and updates to the PMAP to ensure the document is current and its recommendations 
valid. 
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APPENDIX B: SAQP Guidance 
The objective of the SAQP is to outline the monitoring locations, data quality assurance procedures 
and justify sampling methods and procedures to be used during the monitoring events based on the 
technologies available at the time of monitoring.  

Some text below has been provided for consideration to allow for consistency across the Defence 
program when drafting site specific SAQPs. 

Other standard information may be included within the development stage of the SAQP rather than 
within this OMP, such as decontamination procedures, sample identification, preservation, and 
appropriate record keeping.  

The SAQP will be a stand-alone document that details, at a minimum, the following:  

• Introduction including background and summary of previous investigations; 
• Site setting and conceptual site model; 
• Data Quality Objectives as detailed within the Ongoing Monitoring Plan, and a description of 

any inclusions or deviations from the objective or scope; 
• Field work sampling methodology, equipment and laboratory analysis; 
• Waste management; 
• Quality Assurance/Quality Control procedures; and  
• Fieldwork Documentation. 

Laboratory analysis 

Within the SAQP, the primary contaminants of concern are defined as PFAS and referenced in 
Guidance Document E – Standard PFAS Analytical Suite for Detailed Site Investigations (Department 
of Defence, 2018a).  

Other contaminants of potential concern are defined as those listed as non-PFAS compounds and are 
not considered as part of this investigation, unless determined necessary to supplement new and 
existing data.   

Laboratory sampling analysis is to be conducted using NATA certified laboratories which will 
implement a quality control plan in accordance with NEPM (1999). 

Sampling methodology 

Sampling and monitoring should be undertaken in accordance with the Heads of EPAs Australia and 
New Zealand (HEPA), 2020, PFAS National Environmental Management Plan V2.0 and with 
requirements contained in AS5667.11:1998 Water Quality Sampling Part 11: Guidance on Sampling 
of Groundwaters and Schedule B2 of the ASC NEPM (2013). 

Groundwater sampling 

Prior to sampling, groundwater wells are to be gauged with an interface water level probe to 
determine depth to water level below top of casing. The location and elevation of groundwater wells is 
to be recorded to inform our current understanding of groundwater flow direction.  

Groundwater samples will be collected from each well with the method consistent with previous 
investigations to allow for comparison of data for trend analysis and evaluation, such as through either 
a low/high flow pump purging or via a Hydrasleeve grab sampler.   
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Physical indicators such as the presence (and percentage) of suspended solids, colour, the 
presence/absence and nature of odours and the presence/absence of slicks or sheens on water 
sampled will be recorded on field sheets. 

Surface water sampling 

Surface water samples should be collected in accordance with PFAS NEMP (2020) guidelines.  

Surface water samples should be collected from either mid-way through the water column or 
approximately 0.5 m below the surface (if possible), without disturbing the bottom of the surface water 
body. Samples should be collected without capturing any surface film.   

Quality Control and Quality Assurance Processes 

Both field and laboratory QA/QC processes should be undertaken in accordance with the most recent 
state or national guidance.  
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Analytical laboratories analyse a range of PFAS which includes a small subset of all possible PFAS.  

These analytical suites vary between laboratories and over time as new chemical standards become 

available. The minimum suite required for Defence PFAS investigations and management is listed in 

Table 1. 

Table 1 Minimum PFAS analytical suite for Defence PFAS investigations and management 

Group Acronym Chemical Compound CAS No. 
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PFBS Perfluorobutane sulfonic acid 375-73-5 

PFPeS Perfluoropentane sulfonic acid 2706-91-4 

PFHxS Perfluorohexane sulfonic acid 355-46-4 

PFHpS Perfluoroheptane sulfonic acid 375-92-8 

PFOS Perfluorooctane sulfonic acid 1763-23-1 

PFDS Perfluorodecane sulfonic acid  335-77-3 
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PFBA Perfluorobutanoic acid  375-22-4 

PFPeA Perfluoropentanoic acid 2706-90-3 

PFHxA Perfluorohexanoic acid  307-24-4 

PFHpA Perfluoroheptanoic acid  375-85-9 

PFOA Perfluorooctanoic acid 335-67-1 

PFNA Perfluorononanoic acid  375-95-1 

PFDA Perfluorodecanoic acid  335-76-2 

PFUnDA Perfluoroundecanoic acid  2058-94-8 

PFDoDA Perfluorododecanoic acid  307-55-1 

PFTrDA Perfluorotridecanoic acid  72629-94-8 

PFTeDA Perfluorotetradecanoic acid  376-06-7 
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FOSA Perfluorooctane sulfonamide  754-91-6 

MeFOSA N-Methyl perfluorooctane sulfonamide  31506-32-8 

EtFOSA N-Ethyl perfluorooctane sulfonamide  4151-50-2 

MeFOSE 
N-methyl perfluorooctane 
sulfonamidoethanol  

24448-09-7 

EtFOSE N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 

MeFOSA
A 

N-methyl perfluorooctane sulfonamidoacetic 
acid 

2355-31-9 

EtFOSAA 
N-ethyl perfluorooctane sulfonamidoacetic 
acid 

2991-50-6 
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4:2 FTS 4:2 Fluorotelomer sulfonic acid  757124-72-4 

6:2 FTS 6:2 Fluorotelomer sulfonic acid 27619-97-2 

8:2 FTS 8:2 Fluorotelomer sulfonic acid 39108-34-4 

10:2 FTS 10:2 Fluorotelomer sulfonic acid 120226-60-0 
 

 



 
 

The minimum PFAS analytical suite is based on consideration of analytical capability and the 

dominant PFAS that are likely to be present in environmental media due to legacy contamination from 

AFFF used by Defence.  In specific instances, for example analysis of AFFF concentrates, it may be 

necessary to use other methods such as the TOP and/or TOF assays.  In these cases, the analytical 

methods need to be established by data quality objectives (DQOs) for the project. 

The laboratory is required to use NATA accredited methods for PFAS quantification based on 

guidance in the PFAS National Environmental Management Plan (NEMP, 2020). 
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