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Executive Summary 

Background 

Cardno (now Stantec) were engaged by the Australian Department of Defence (Defence) to carry out the 
per- and poly-fluoroalkyl substances (PFAS) Ongoing Monitoring Plan (OMP) (Department of Defence, 
2021a) at Blamey Barracks Kapooka, New South Wales (“the Base”). 

The OMP outlines the rationale and scope for the monitoring of the concentrations and extent of PFAS in 
groundwater, surface water and sediment originating from the Site. The monitoring program consists of 
biannual monitoring events.  

The objective of the OMP is to assess the changes in the nature and extent of PFAS within the environment. 
The OMP used the monitoring network developed as part of the PFAS Management Area Plan (PMAP) 
(Department of Defence, 2021b) to monitor the extent of PFAS leaving the Base through groundwater, 
surface water or sediment. The PMAP was designed to target areas where there is a potential risk to a 
receptor (for example, people or an ecological environment) associated with Defence’s historical use of 
legacy Aqueous Film Forming Foam (AFFF). 

The OMP includes sampling and analysis of the Management Area (MA), comprised of both On-Base and 
Off-Base areas. The On-Base MA incorporates a portion of the Base including the eastern built-up (or 
developed) area from the Former Quarry in the south to the Wastewater Treatment Plant (WTP) in the north. 
It extends as far west as the natural ridgeline that runs north to south through the middle of the Base and to 
the east to include the Kapooka Creek flow pathway. The Off-Base MA consists of the public land where 
Kapooka Creek flows, as well as the private properties that the creek flows through.  

Monitoring Program 

The scope of work comprised monitoring of nine groundwater wells, 16 surface water locations and 11 
sediment locations, as specified in the OMP. Works were conducted in general accordance with the 
Sampling and Analysis Quality Plan (SAQP) (Cardno, 2021).  

The annual monitoring period for the OMP was completed between July 2021 and June 2022 and included 
biannual monitoring events in October 2021 (end of winter), and April 2022 (end of summer). Sampling 
under these different climatic conditions provides a better understanding of the movement and 
concentrations of PFAS in the environment. 

Interpretive Assessment 

Groundwater Flow Direction 

Groundwater consistently flows west to northwest toward the Murrumbidgee River, which is important to 
understand as movement of PFAS contamination in groundwater generally correlates with the direction of 
groundwater flow. No significant changes in the groundwater flow regime have occurred over time.  

Groundwater elevations typically varied across the monitoring period by less than half a metre (0.5 m), with 
lower levels observed during October 2021 (E1) when compared to April 2022 (E2). Higher elevations may 
be from above mean monthly rainfall recorded between 
November 2021 and January 2022. Groundwater 
elevations and associated trends will continue to be 
confirmed during subsequent biannual monitoring 
events. 

Groundwater PFAS Concentrations  

During the April 2022 sampling event, a first-time 
detection of perfluorooctanoic acid (PFOA) occurred at 
MW107. This is an On-Site monitoring well located within 
the WTP sampling area and screened within the perched 
water layer. Other PFAS analytes have been reported at 
this location historically. This detection is not considered 
to be associated with a new source or an impact to any 
receptors, as MW107 is downgradient of the WTP which 
is known to contain PFAS.  

> PFAS results around the Former Commandants 
House sampling area support results reported within 

What is an ‘order of magnitude’? 

This refers to something decreasing or 
increasing by multiples of ten. For instance, 
an increase from 10 to 100 is one order of 
magnitude increase. When assessing 
changes in PFAS concentrations at an 
individual location, all concentrations are 
considered when determining trends, but 
order of magnitude changes are discussed 
separately as they represent a significant 
change in concentrations from what was 
reported in the previous event.  

If a change is close to established health or 
environmental criteria, it will also be 
considered significant. 
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the PSI (Golder, 2017), and DSI (Jacobs, 2019), that the extent of any PFAS contamination and 
migration in groundwater within this area is currently limited.  

> Results within the Kapooka Creek sampling area are consistent with pre-OMP monitoring, indicating 
PFAS migration from the perched water layer into the regional aquifer is currently limited.   

Surface Water PFAS Concentrations  

A first-time detection of both Perfluorooctane sulfonic acid + Perfluorohexane sulfonic acid (PFOS+PFHxS), 
and Perfluorooctane sulfonic acid (PFOS) occurred at SW149, an On-Site monitoring location within the 
Sewer sampling area during the April 2022 event.  

One Off-Site monitoring location in the Kapooka Creek flow pathway (SW614) reported a new exceedance of 
adopted drinking water human health guideline values for PFOS+PFHxS, and an increase of an order of 
magnitude in concentration from the preceding monitoring event. Further monitoring is required to determine 
if this is indicative of an increasing trend or is anomalous. It is noted that an additional surface water 
sampling location within a nearby farm dam has been added to the OMP after the April 2022 monitoring 
event and will be monitored in future events to provide additional data for surface water within the Kapooka 
Creek flow pathway. No exceedances of the adopted assessment criteria for PFOA were reported along 
Kapooka Creek.  

Sediment PFAS Concentrations  

> A first-time detection of PFOA occurred at SD106, an On-Site monitoring location in the Overland 
Drainage Pathways On-Base sampling area, during the April 2022 event.  

> All sediment samples collected from the On-Site drainage channels reported PFOS+PFHxS and PFOS 
concentrations above the LOR.  

An order of magnitude increase was reported at an On-Site monitoring location in the Overland Drainage 
Pathways On-Base sampling area (SD136), during the April 2022 event.  

Upstream sediment locations (On-Site) within the Kapooka Creek flow pathway reported increases in PFAS 
concentrations during E1 compared to pre-OMP levels. Concentrations decreased in the following event 
(E2). 

CSM and Risk Profile 

The October 2021 and April 2022 monitoring events did not identify any changes to the risk profile as 
described in the 2021 PMAP (available online at defence.gov.au/environment/pfas/Kapooka) for the MA.  

The Conceptual Site Model (CSM) was reviewed for any changes in potential exposure pathways for human 
health and ecological receptors compared to those identified during the DSI (Jacobs 2019). Although some 
concentration changes were observed over the monitoring period, no new PFAS sources, new pathways, or 
new receptors were identified, and therefore no changes to the current CSM were required. The reported 
increases in concentration at select locations were mostly reported at locations near known source areas or 
within proximity to drainage channels and are not considered to change the overall risk profile based on the 
available data.  

Conclusions  

The October 2021 and April 2022 monitoring events met the objective of the OMP and were carried out in 
general accordance with the SAQP. As only two monitoring events have been completed, trends are difficult 
to identify given the limited dataset. Overall, there is insufficient evidence to suggest any changes in the 
current risk profile. Further monitoring as part of the OMP is required to reliably determine any potential long-
term trends. 
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1 Introduction 

Cardno, now Stantec (Cardno) was engaged by the Australian Department of Defence (“Defence”) to carry 
out the per- and poly-fluoroalkyl substances (PFAS) Ongoing Monitoring Plan (OMP; Department of 
Defence, 2021a) at Blamey Barracks, Kapooka (“the Base”)The Site is located in Kapooka (Wagga Wagga), 
New South Wales, as shown in Figure 1, Appendix A. 

The OMP was carried out in accordance with the scope and limitations presented in Cardno’s Sampling and 
Analysis Quality Plan (SAQP): 

> Cardno, (2022), PFAS Ongoing Monitoring Plan Sampling and Analysis Quality Plan (SAQP) Blamey 
Barracks Kapooka (Rev 3), Reference: DEF19008, October 2022. 

For the purposes of this report: 

> The “On-Base Management Area” is defined as a portion of the Base including the eastern built-up 
(developed) portion of the Base from the Former Quarry in the south to the Wastewater Treatment Plant 
(WTP) in the north. It extends as far west as the natural ridgeline that runs north to south through the 
middle of the Base and to the east to include the Kapooka Creek flow pathway (Figure 1, Appendix A); 

> The “Off-Base Management Area” includes the Kapooka Creek flow pathway on public land and all 
private properties which have some portion of the flow pathway passing through them. This area 
stretches from the Base, north all the way to the Murrumbidgee River (Figure 1, Appendix A); 

> The “Management Area” (MA) is comprised of the “On-Base Management Area” and the “Off-Base 
Management Area” (Figure 1, Appendix A). 

> The “Monitoring Area” is defined as the Base and the surrounding Off-Base areas that collectively 
encompasses the network of OMP monitoring locations (Figure 3, Appendix A). 

1.1 Purpose and Objective 

The objective of the OMP is to assess the changes in the nature and extent of PFAS in groundwater, surface 
water and sediment within the Monitoring Area, specifically where there is an identified potentially elevated 
risk to a receptor or a potential future risk to a receptor, associated with Defence’s historical use of Aqueous 
Film Forming Foam (AFFF). The OMP will also provide confirmation of our current understanding of risk, 
which has been formed by previous investigations including the PSI (Golder, 2017), DSI (Jacobs, 2019) and 
HHERA (Jacobs, 2021).  

The purpose of this PFAS OMP Ongoing Monitoring Report (OMR) is to present and evaluate OMP data 
from the monitoring period (July 2021 to June 2022) within the context of the PFAS Management Area Plan 
(PMAP), historical monitoring data (PSI, DSI and HERRA), and other ancillary information, to achieve the 
following objectives: 

> Assess changes in the distribution, concentration, and transport of PFAS; 

> Confirm or update the current understanding of risk for the purpose of protecting human health and 
environmental receptors; and 

> Provide supporting data for the PMAP delivery and evaluation of management actions, where relevant. 

1.2 Scope 

Cardno carried out the following tasks to satisfy the purpose and objectives of this assessment: 

> Reviewed monitoring data from the October 2021 (E1) and April/May 2022 (E2) OMP sampling events, 
and available data from the Preliminary Site Investigation (PSI), Detailed Site Investigation (DSI) and 
Human Health and Ecological Risk Assessment (HHERA); 

> Undertook qualitative analysis of PFAS concentration trends; and 

> Prepared this report to provide findings relevant to the objectives of the assessment. 

Note that the OMR does not: 

> Provide recommendations for changes to state or territory precautionary advice.  

> Recommend changes or amendments to remediation measures or activities. 
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> Provide health advice, such as recommendations to limit PFAS exposure through food consumption. 

1.3 Relevant Guidelines 

This assessment has been undertaken in general accordance with applicable industry standards for a site 
investigation for the purpose, objectives and scope identified in this report. These standards are set out in: 

> Australian and New Zealand Guidelines, (2018), Australian and New Zealand Guidelines for Fresh and 
Marine Water Quality. 

> Australian Standard AS 4482-2005, Guide to the investigation and sampling of sites with potentially 
contaminated soils, Part 1 – Non-volatile and semi-volatile compounds. 

> Department of Defence, (2019), Contamination Management Manual (DCMM), August 2019. 

> Department of Defence, (2019b), Pollution Prevention Management Manual – Annex 1L: Pollution 
Prevention Guidance – Routine Water Quality Monitoring.  

> EPA NSW, (2002), The NSW State Groundwater Dependant Ecosystems Policy, April 2002. 

> EPA NSW, (2004), Approved Methods for the Sampling and Analysis of Water Pollutants in New South 
Wales, Publication 1669.2, March 2004 

> NSW EPA, (2016), Designing Sampling Programs for Sites Potentially Contaminated by PFAS. 

> Heads of Environmental Protection Authority’s Australia and New Zealand (HEPA), (2020), PFAS 
National Environmental Management Plan (NEMP), Version 2.0, January 2020. 

> National Environment Protection Council (NEPC), (1999), National Environmental Protection 
(Assessment of Site Contamination) Measure (as amended 2013) (ASC NEPM). 

> National Health and Medical Research Council (NHMRC), (2019), Guidance on Per and Polyfluoroalkyl 
Substances (PFAS) in Recreational Water, August 2019. 

> Standards Australia, (1998), AS/NZ 5667:1998, Water quality – sampling. 

> U.S. Environmental Protection Agency (EPA), (2000), Guidance for the Data Quality Objectives Process 
(EPA QA/G-4).  

> USEPA, (2002), Guidance on Environmental Data Verification and Data Validation (EPA QA/G-8). 
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2 Site Setting 

A detailed description of the Base is provided in the OMP (Department of Defence, 2021a), which is 
summarised below. 

The Base is located approximately 5 km to the west of Wagga Wagga and 160 km west of Canberra. The 
Base is bound between the Sturt Highway to the north and the Olympic Highway to the east and south. 
Churches Plain Road runs along the western boundary. 

The Base is owned by the Commonwealth of Australia and comprises an area of approximately 1,990 ha. 
The Army Recruit Training Centre (ARTC) is located on the Base, providing training to 3,500 Army regular 
and 2,000 Army Reserve recruits annually (KBR, 2013), in addition to providing specialist training for the 
Army and other battalions. Recruits are housed On-Base at Blamey Barracks, which comprises a range of 
functions and amenities. The Base includes approximately 220 buildings and accommodation for up to 1,800 
staff (Golder, 2017). A private lease has been held for stock agistment across grassed areas of the Base for 
the purposes of fire vegetation management for approximately 20 years. The Base comprises the following 
areas (as shown in Figure 1, Appendix A): 

> Range Complex, which includes 3 Open Ranges, 1 Categorisation Range, 2 Marksmanship Ranges, 1 
Grouping and Zeroing Range, a Range Danger Area, and campsites (Jacobs, 2019). 

> Field Training Areas, primarily used for movement exercises. 

> Cantonment, including accommodation and administrative facilities, the WTP and Fire Station. 

> Disused features, which include the Former Quarry, former informal Fire Training Areas and Fire Training 
Pad, Former Commandant’s House, Former Incinerator, and Buried Waste Areas.  

2.1 Site Description 

2.1.1 Surrounding Land Uses and Zoning 

Land surrounding the Base is zoned ‘Primary Production (RU1)’, ‘General Residential (R5)’, ‘Conservation 
(E2)’ and ‘Public Recreation (RE1)’ in the Wagga Wagga City Council municipality (City of Wagga Wagga, 
2018). The surrounding land uses are outlined in Table 2-1. 

Table 2-1 Current and Previous Surrounding Land Uses 

Direction Historical Land Use Current Land Use 

North 

▪ Off-Site: The earliest aerial 
imagery is from 1966 which 
shows the Sturt Highway as 
consistent with its present-day 
layout. Land is largely 
undeveloped. Limited 
residential development 
occurred from 1979 to present.  

▪ RU1 – Primary Production, around the Base and north of the 
Sturt Highway, consisting of cleared grassland with intermittent 
houses and farm dams, with primary agricultural activities 
identified as cattle, sheep and grain farming. 

▪ R5 – Large Lot Residential, including San Isidore which is 
immediately adjacent to the north-eastern boundary of the 
Base. In addition to large, rural residential properties, it also 
contains a rural fire station, sporting field and church. 

▪ RE1 – Public Recreation, at Pomingalarna Reserve to the 
north of Sturt Highway, north-east of Base. 

West 

▪ Off-Site: Aerial imagery from 
1966 shows that land to the 
west was relatively 
undeveloped, with only 
farmhouses. No substantial 
changes are considered to 
have occurred to the present 
day.  

▪ RU1 – Primary Production, west of the Base towards 
Yarragundry, primarily consisting of cleared grassland with 
intermittent houses and farm dams, with primary agricultural 
activities identified as cattle, sheep and grain farming. 

East 

▪ On-Site: Aerial imagery shows 
that the layout of the Olympic 
Highway to be similar to the 
present day. Land underwent 
residential development 
between 1966 and 1986.  

▪ C2 – Environmental Conservation, a strip which aligns with 
forested areas on the ridge to the east of the Base, between 
the Base and the City of Wagga Wagga. 

▪ R1 – General Residential, approximately 3.6 km from the 
eastern boundary of the Base, where the westernmost suburbs 
of the City of Wagga Wagga are located. 
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Direction Historical Land Use Current Land Use 

South 

▪ Off-Site: Aerial imagery from 
1966 shows the land as 
generally undeveloped, 
excavations occurred between 
1986 and 1995, however, it is 
unclear as to what the purpose 
was.  

▪ RU1 – Primary Production, south of the Base towards 
Uranqunity with intermittent housing, cultivated areas and 
irrigated pastures.  

 

2.1.2 Environmental Setting 

Key details defining the site are summarised in Table 2-2. See Figure 1, Appendix A for key features. 

Table 2-2 Key Site Details 

Setting Description 

Climate 

Climate indicators have been recorded at nearby Wagga Wagga Aeronautical Meteorological 
Office (AMO) (072150) since 1941. Mean maximum temperatures range from 12.8°C in July to 
31.9°C in January. Mean annual rainfall at this station in this period is 574.1 mm, with rain falling 
relatively evenly across the months of the year. The minimum mean monthly rainfall occurs in 
February with 39.7 mm, and the maximum in October with 56.8 mm. The prevailing wind 
direction in the morning (9 am) is from the east while in the afternoon (3 pm) the prevailing winds 
are from the west and, to a lesser extent, the south-west1.   

The Bureau of Meteorology (BoM) Kapooka Defence station (074272) has been operational 
since September 2017, representing a record of only five years. The mean maximum 
temperature in the last five years at this station is 14.2°C in July and 38.7°C in January. This is 
slightly warmer compared to mean maximum temperatures of 13.8°C in July and 33.5°C in 
January over the same period at Wagga Wagga AMO (September 2017 to present). Within the 
recorded five year period, the highest average volume of rainfall typically occurs during the 
month of November (97.3 mm) with lower falls in July (28.2 mm) recorded at the Defence 
074272 station. In the same timeframe (2017 to present), the Wagga Wagga AMO station has 
recorded its lowest mean monthly rainfall in February (19.1 mm) with its highest in November 
(84.2 mm). Between the E1 and E2 events Kapooka experienced two of its wettest months since 
the Kapooka Defence Station began operating, being November 2021 (234.8 mm) and January 
2022 (196.4 mm)2.  

Topography 

The regional topography comprises ridges and tablelands stepping down westwards and 
breaking into detached hills with intervening alluvial valley floors. Locally, a ridgeline intersects 
the Base through the middle from north to south, comprising rocky outcrops, small hills and 
valleys. Elevations across the Base range from 190 m AHD at the northern extent to 370 m AHD 
at the peak towards the centre. To the east of the ridge, developed areas including the Barracks 
drop from approximately 270 m AHD to 230 m AHD from west to east (Jacobs, 2019).  

Geology 

Geology at the Base and surrounding areas consists of four main units including basement 
Ordovician aged metamorphic and sedimentary rock and Silurian aged Collingullie Granite. 
These basement lithologies are overlain by colluvial soils On-Base and to the south and alluvial 
sands and gravels interbedded with clay layers in the north associated with historical meanders 
of the Murrumbidgee River (Department of Defence, 2021b). 

Acid Sulfate Soil 

A review of the Acid Sulfate Soils (ASS) mapping, available on the Australian Soil Resource 
Information System (ASRIS)3 online database indicates that there is no known occurrence of 
acid sulfate soils for the majority of the property with the exception of a small section of the 
eastern portion of the property which has a low probability of acid sulfate soil occurrence. 

Hydrology 

Watershed from rain is controlled by the central north to south trending ridgeline On-Base. To 
the east of the ridge, surface water drains from west to east in localised channels and feeds into 
Kapooka Creek. Kapooka Creek is ephemeral and begins in the south-eastern portion of Base 
as an unlined channel and runs in a northerly direction towards the Murrumbidgee River. Flow in 
the creek only occurs during heavy rain fall. Through San Isidore, Kapooka Creek transitions to a 
series of dams and low-lying areas. North of the Sturt Highway (near where the geology 
transitions from colluvial soils to alluvial deposits associated with the Murrumbidgee River), 
Kapooka Creek fans out and becomes discontinuous. Further to the east of Kapooka Creek is 
another north to south trending ridge line that forms the eastern extent of the valley in which the 
eastern portion of Base and San Isidore sit.  

Surface water from areas to the west of the central north to south trending ridge On-Base, 
including the Former Quarry and Former Commandants House, drain west towards Sandy 
Creek. Sandy Creek is also ephemeral and comprises a flow channel with intermittent farm 
dams. During heavy rainfall, Sandy Creek flows northwards and drains into the Murrumbidgee 
River approximately 7.5 km downstream (i.e. to the west) of Kapooka Creek. The Murrumbidgee 
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Setting Description 

River is a major river in the area flowing year-round from east to west and is approximately 80 m 
in width (Department of Defence, 2021b). 

Hydrogeology 

Hydrogeological units at the Base and surrounding areas can be grouped into the following: 

▪ Perched water On-Base surrounding the WTP, hosted in clay with some silt. Findings in the 
DSI indicate this perched water isn’t laterally continuous and is likely related to the adjacent 
WTP ponds (Department of Defence, 2021b). 

▪ Perched water identified in MW601 along the Kapooka Creek flow path Off-Base. Water in 
MW601 is hosted in colluvial soils at 13.0 mBGL associated with Kapooka Creek. The 
Department of Defence (2021b) notes that ”below this is a consistent clay layer from 25.0 to 
30.0 mBGL, which is sufficiently continuous to act as an aquiclude preventing migration of 
PFAS impacted perched water from Kapooka Creek downwards into regional groundwater”. 
However, it is Stantecs opinion that this clay layer is more likely to act as an aquitard rather 
than an aquiclude. This is primarily due to the geophysical investigation being ‘carried out in 
a small area of Kapooka Creek’ (Jacobs, 2021), with insufficient data for the clay layer to 
conclusively be defined as an aquiclude.  

▪ Regional groundwater is hosted in fractured rock aquifers to the south of the MA and On-
Base. Groundwater wells in this unit are hosted in granite, shale and siltstone (Department of 
Defence, 2021b). 

▪ Regional groundwater is hosted in alluvial deposits in the north of the Management Area, 
where the geology transitions to interbedded alluvial sandy gravels and clays associated with 
the Murrumbidgee River (Department of Defence, 2021b). 

Surface Water and Groundwater Connection – Although existing groundwater information is 
sparse, it is inferred that regional groundwater flows north towards the Murrumbidgee River, 
localised flow driven by topography is also possible. This is consistent with the inferred 
groundwater flow direction observed from E1 and E2. 

Groundwater Use – Regional groundwater is known to be used for domestic, residential and 
agricultural purposes (primarily for stock watering).  

As detailed within the DSI, 46 registered Off-Base bores exist within the MA. Bores are 
registered for the following purposes:  

▪ Water supply: 11 bores 

▪ Domestic, stock: 10 bores 

▪ Dewatering (Abandoned): One bore 

▪ Exploration: Four bores 

▪ Recreational: Two bores 

▪ Monitoring: 13 bores 

▪ Irrigation: Seven bores 

▪ Unknown: One bore 

A review of Australian Groundwater Explorer indicates that no additional bores have been 
constructed since the DSI was published in 20194.  

Environmental 
Sensitive Areas 

Sensitive receptors in the area include the following threatened species and communities (but 
are not limited to): 

▪ Mammals including the Eastern Bentwing-bat (Miniopterus schreibersii oceanensis), and the 
Squirrel Glider in the Wagga Wagga Local Government Area (Petaurus norfolcensis, 
endangered population) 

▪ Birds including the Grey-crowned Babbler eastern subspecies (Pmatostomus temporalis 
temporalis), the Rainbow Bee-eater (Merops ornatus), the Magpie Goose (Anseranas 
semipalmata), and the White-bellied Sea-Eagle (Haliaeetus leucogaster) 

▪ Reptiles including the Southern Bell Frog (Litoria raniformis), and Sloane’s Froglet (Crinia 
sloanei) 

▪ Semi-aquatic & aquatic biota including Murray Cod (Maccullochella peelii) & Trout Cod 
(Maccullochella macquariensis) 

▪ Grass, trees & other vegetation including the Lower Murray River aquatic ecological 
community, Grey Box (Eucalyptus microcarpa), Grassy Woodlands and Derived Native 
Grasslands of south-eastern Australia (Department of Defence, 2021b) 

1. Bureau of Meteorology, 072150, 1941 to 2022 (BoM, 2022) http://www.bom.gov.au, accessed (07/03/2023) 
2. Bureau of Meteorology, 072150, 2017 to 2022 (BoM, 2022) http://www.bom.gov.au, accessed (07/03/2023) 

3. Australian Soil Resource Information System, http://www.asris.csiro.au/mapping/viewer.htm, accessed (07/03/2023) 
4. Australian Groundwater Explorer, http://www.bom.gov.au/water/groundwater/explorer/map.shtml, accessed (07/03/2023) 

http://www.bom.gov.au/
http://www.bom.gov.au/
http://www.asris.csiro.au/mapping/viewer.htm
http://www.bom.gov.au/water/groundwater/explorer/map.shtml
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2.2 Management Area  

The OMP includes sampling and analysis not only from the Base, but also from Off-Base locations situated 
on public land. The Base and these surrounding areas which collectively encompasses the network of OMP 
monitoring locations, is referred to as the “Monitoring Area” (Cardno, 2021), as defined in Section 1. This has 
been based upon the management area description provided within the PMAP (Department of Defence, 
2021b).  

The ‘On-Base Management Area’ is defined as a portion of the Blamey Barracks Kapooka (“the 
Base”)including the eastern built-up (or developed) portion of the Base from the Former Quarry in the south 
to the WTP in the north. It extends as far west as the natural ridgeline that runs north to south through the 
middle of the Base and to the east to include the Kapooka Creek flow pathway. The ‘Off-Base Management 
Area’ includes the Kapooka Creek flow pathway on public land and all private properties which have some 
portion of the flow pathway passing through them. This area stretches from the Base, north all the way to the 
Murrumbidgee River.  The ‘Management Area’ is defined as comprising the On-Base Management Area, 
and the Off-Base Management Area. 

The Management Area boundaries are presented in Figure 1, Appendix A. 

2.3 Source Areas 

The Site has been the subject of numerous PFAS investigations, as detailed in section 1.2.  

Historical use of firefighting foam products occurred at the Base until approximately 2008. The majority of 
primary source areas relate to storage or testing of firefighting foam equipment, including the Fire Station, 
Fire Training Pad, Fire Training Areas, the Parade Ground and the Former Quarry. Primary source areas 
also include several areas related to waste disposal including the Enhanced Land Force (ELF) Stockpiles 
and Buried Waste Areas. Two other primary source areas relate to singular or less frequent discharges of 
firefighting foam products including using firefighting foam on a waterslide at annual Christmas parties from 
1995 and 2003, and in response to a fire at the Former Commandant’s House in 2006. 

Secondary source areas are related to waste treatment and discharge of treated effluent, including the WTP 
and grassy areas On-Base irrigated with treated effluent (Reused Effluent Irrigation Areas). 

There are several Source Areas where PFAS has been detected in soil or groundwater at concentrations 
exceeding the adopted assessment levels (HEPA, 2020; outlined in Section 5). These have been detailed 
within the PMAP (2021b), and are shown in Figure 2, Appendix A, and include the following: 

2.3.1 Primary Sources 

> Fire Station (RMV0050-3) 

> Former Fire Training Area #1 (RMV0050-3) and Inactive Incinerator (RMV0122) 

> Former Fire Training Area #2 / Inactive Grenade Range (RMV0058) 

> Buried Waste Area #3 (RMV0054) 

> ELF Stockpiles 

> Parade Ground 

> Christmas Party Use Area 

> Fire Training Pad 

> Former Quarry (RMV0117) 

> Former Commandants House 

2.3.2 Secondary Sources 

> Reused Effluent Areas 

> WTP (RMV0051) 

2.4 OMP Monitoring Locations 

The network of On- and Off-Site groundwater locations sampled as part of the OMP (Department of Defence, 
2021a) is summarised in Table 2-3 and shown in Figure 3, Appendix A. 
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Table 2-3 Blamey Barracks Kapooka Groundwater Monitoring Network 

Sampling 
Area  

Frequency 

Location 
(On-
Base/ 
Off-
Base) 

Monitoring 
Well / Bore ID 

Justification (from the OMP; Department of 
Defence, 2021a) 

Wastewater 
Treatment 
Plant (WTP) 

Once every 
six months 

On-Base 
MW103, 
MW104, 
MW107 

MW103 and MW104 are adjacent to the WTP. 
MW104 is located on the northern boundary of the 
WTP. MW103 and MW104 are installed within the 
regional aquifer, and MW107 is installed within the 
perched water layer. 

Former 
Commandants 
House 

On-Base 
MW008, 
MW109, 
MW110 

MW008 near the Former Commandants House has 
had consistent detections of PFAS above laboratory 
LOR. MW109 and MW110 to be monitored to confirm 
extent of PFAS in groundwater associated with 
impacts detected at MW008. 

Off-Base MW625 

MW625 is located Off-Base and will be monitored to 
confirm extent of PFAS in groundwater associated 
with impacts detected at MW008 and potential for 
future migration down-gradient to the north-west. 

Kapooka 
Creek flow 
pathway 

Off-Base 
MW601, 
MW624 

MW601 installed in perched water associated with 
Kapooka Creek and has reported PFAS 
concentrations with an apparent increasing trend that 
needs to be assessed further.  

MW624, adjacent to Kapooka Creek, is screened in 
shale in the regional aquifer and has not reported 
PFAS above the laboratory LOR. Ongoing monitoring 
is required to monitor for the potential migration of 
PFAS from the perched water into the regional 
aquifer. 

The network of On- and Off-Site surface water and sediment locations sampled as part of the OMP 
(Department of Defence, 2021a) is summarised in Table 2-4 and shown in Figure 3, Appendix A. 

Table 2-4 OMP Surface Water and Sediment Monitoring Locations and Frequency 

Sampling 
Area 

Frequency 

Location 
(On-
Base/Off-
Base) 

Monitoring 
locations 

Justification (from the OMP; Department of 
Defence, 2021a) 

Overland 
drainage 
pathways On-
Base 

Once every 
six months 

On-Base 

SW/SD136 

SW/SD103 

SW/SD106 

SW/SD107 

SW/SD118 

These sample locations are in surface water 
pathways on the eastern side of the Base that feed 
into Kapooka Creek. SW/SD136 and SW/SD103 are 
downstream near the Fire Station.  SW/SD107 is also 
downstream of the Fire Station and is located in a 
retention basin, which has been considered for use as 
part of potential management actions in the PMAP. 
SW/SD106 is in the drainage pathway from treated 
effluent irrigation areas just prior to Kapooka Creek. 
SW/SD118 is near Kapooka Creek On-Base. These 
sampling locations provide an overview of the 
concentrations in surface water feeding into Kapooka 
Creek as a result of source areas on the eastern 
portion of the Base. 

Kapooka 

Creek 
On-Base SW/SD121 

Risks identified Off-Base in the HHERA are all 
associated with Kapooka Creek. The three proposed 
sampling locations include SW/SD121 in an On-Base 
dam just prior to Kapooka Creek flowing Off-Base into 
San Isidore and two Off-Base locations on public 
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Sampling 
Area 

Frequency 

Location 
(On-
Base/Off-
Base) 

Monitoring 
locations 

Justification (from the OMP; Department of 
Defence, 2021a) 

Off-Base 
SW/SD614 

SW/SD677 

land, approximately evenly spaced between the Base 
and the Murrumbidgee River. The two Off-Base 
locations (SW/SD614 and SW/SD677) are unlikely to 
have water present unless there has been recent rain. 
Therefore, it is proposed as a minimum that sediment 
samples are collected from these locations to assist 
with monitoring variability in PFAS levels along 
Kapooka Creek. 

Sewer On-Base 

SW140 

SW144 

SW148 

SW149 

Sewer samples SW140 and SW148 are adjacent to 
former Fire Training Areas. SW144 and SW149 are 
included as these locations are immediately upstream 
and downstream of SW148. Similar sampling 
locations are not available for SW140. Sewer 
sampling locations are grab samples of the effluent, 
and are taken from existing access pits along the 
sewer network, If results in the OMP are found to be 
consistent with those in the DSI, these sampling 
locations may be reviewed and possibly removed 
from future OMP monitoring rounds. 

Wastewater 
treatment plant 
ponds 

Once every 
six months 

On-Base 
SW/SD108 

SW/SD111 

The results from previous sampling rounds have 
shown a slight decreasing trend in PFOS + PFHxS 
concentration. The objective of these sampling 
locations is to assess this trend. As with the sewer 
samples, the need for sampling beyond the first OMP 
round should be reviewed based on results. 

Overland 
drainage 
pathways – 
Former Quarry 

On-Base SW/SD127 

Surface water and sediment sampling point 
downstream of the Former Quarry in the south-west 
area of the Base. The DSI identified that PFAS from 
the Former Quarry is considered to be localised and 
not migrating towards Sandy Creek to the west. The 
objective of this sampling point is to monitor this over 
time and provide a trigger for review if concentrations 
of PFAS increase and/or decrease over time. 
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3 Sampling and Analytical Methodology 

3.1 Sampling and Analysis Methodology 

The sampling and analysis methodology is outlined in the SAQP, presented in Appendix E. 
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3.2 Deviations from OMP SAQP 

Deviations from the SAQP are summarised in Table 3-1.  

Table 3-1 Deviations from the SAQP 

Location 
Sampling 

Event 
Deviation Comments 

Impact on Existing Dataset & Program 

Groundwater 

MW107 E1 Not sampled Well dry, groundwater could not be detected. While 
gauging well, the expected bottom of casing depth (16.21 
mBTOC) could not be reached – refusal met at 14.045 
mBTOC, no wet mud observed on end of interface probe 
(IP). It is possible the well has a blockage or a large silt 
build-up has occurred since the monitoring by Jacobs 
(2019) as part of the DSI.  

This is considered to be a potential data gap as MW107 is 
immediately down-gradient of the WTP, and there are no 
additional wells targeting the perched aquifer further down-
gradient near the local community. Jacobs 2019 results show 
PFHxS + PFOS was equivalent to the adopted drinking water 
criteria.  

This well was subsequently redeveloped and sampled in E2, 
with substantial plant root growth found to be present within the 
well likely causing obstruction during E1. 

Surface Water 

SW106 E1 Not Sampled Location Dry This is considered to have negligible impact on the investigation 
as the downstream location SW121 was sampled. 

SW118 E1 Not Sampled Location Dry This is considered to have negligible impact on the investigation 
as the downstream location SW121 was sampled. 

SW677 E1 Not Sampled Location Dry This is considered to have some impact on the investigation as 
there are no OMP sampling locations downstream (towards the 
Murrumbidgee River). However, sediment data is available. 

SW106 E2 Not Sampled Location Dry This is considered to have negligible impact on the investigation 
as the downstream location SW121 was sampled in this event. 
The location was not sampled in the previous event during 
October 2021 as it was also dry. 

SW614 E2 Not Sampled Location Dry Minimal impact - Location last sampled in the October 2021 
sampling event. Upstream location has been sampled in this 
event, but the downstream location (SW677) was dry and not 
sampled. Sediment data is available. 

SW677 E2 Not Sampled Location Dry This is considered to have some impact on the investigation as 
there are no OMP sampling locations downstream (towards the 
Murrumbidgee River). The location was not sampled in the 
previous event during October 2021 as it was also dry. However, 
sediment data is available. 
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Location 
Sampling 

Event 
Deviation Comments 

Impact on Existing Dataset & Program 

SW107 & 
SW108 

E2 Water quality 
meter not 
recalibrated 

During the E2 event EC results from one of the water 
quality meters did not pass the bump test on 02/05/2022 
yet the instrument was not re-calibrated. 

The impact is considered minimal as EC data from the E1 event 
for Kapooka has been compared against the EC values recorded 
at the SW locations sampled on 02/05/2022. Only two surface 
water locations (SW107 and SW108) were sampled on this day 
at Kapooka with the EC values for SW108 considered to be 
consistent with those recorded in the E1 event and as such are 
representative. Values for SW107 vary between the two events 
and are not considered consistent, however, other parameters 
recorded (which passed the bump test) indicate a change in 
conditions between the two events - which may be a result of 
seasonal variation. 

Sediment 

Interlaboratory 
duplicate (split) 
samples for 
sediment  

E1 No split 
samples for 
sediment 

Split samples submitted to primary laboratory were lost 
during the process of forwarding onto the secondary 
laboratory. The primary laboratory asserts that they have 
forwarded the samples, whilst the secondary laboratory 
asserts that they have not received them. 

This is considered to have negligible impact on the investigation 
as split samples for groundwater and surface water were 
analysed. The relative percent difference (RPD) results for these 
two media indicate that the differences between the primary and 
secondary laboratories are within acceptable limits and do not 
affect the validity of the results. 

 

Changes to the monitoring network were reported, and have been documented in the relevant factual reports provided within Appendix C and Appendix D.
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4 Quality Assurance and Quality Control 

4.1 Data Validation Process 

A critical aspect of site assessments is the demonstration of the quality of the data used as the basis for the 
assessment. This is achieved through a Data Validation process which includes a review of the following 
Data Quality Indicators (DQIs), as described in the SAQP, presented in Appendix E: 

> Quality Assurance documentation. 

> Bias. 

> Data Representativeness. 

> Data Precision & Accuracy. 

> Laboratory Performance. 

> Data Comparability. 

> Data Set Completeness. 

4.2 QA/QC Summary 

The primary laboratory has undertaken different quality control (QC) measures in all sets of sample analysis 
which validate the accuracy of their techniques. The laboratories are appropriately certified (NATA) for 
environmental sample analysis. It is considered that the analytical results are accurate and reliable for the 
purposes of this assessment.  

Field quality assurance and quality control (QA/QC) was recorded on field sheets, and laboratory QA/QC 
were reported with sample results and reviewed in the Factual Report Data Quality Reviews. Standard 
sampling methods, handling, preservation and transport procedures were complied with as detailed in the 
SAQP. Quality control samples comprising blind replicate (duplicate or intra-laboratory sample), triplicate 
(inter-laboratory sample), rinsate blanks and trip blanks were collected during each field event, in 
accordance with the frequency outlined in the SAQP. Standard procedures and qualified personnel were 
used for each sampling event.  

Field Chain of Custody forms are included in the Factual Reports and demonstrate sample integrity. The 
data collected is considered comparable for each sampling event and can be used for the assessment. 

The data validation process (refer to the E1 and E2 factual reports in Appendix C and Appendix D) has 
concluded that there are no significant systematic errors in the data collection process or laboratory QC 
testing. Therefore, the data set used as the basis for this assessment is considered valid and complete.  
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5 Assessment Criteria 

5.1 Groundwater and Surface Water 

The assessment levels adopted for groundwater and surface water in this OMR are based upon the PFAS 
screening criteria specified in the OMP (Department of Defence, 2021a), which were adopted based on the 
guidance in the PFAS NEMP (HEPA, 2020). The adopted assessment criteria for groundwater and surface 
water are detailed in Table 5-1. 

Table 5-1 PFAS Criteria for Groundwater and Surface Water 

Exposure Scenario 

Adopted Assessment Criteria 

Guidance PFHxS / PFOS4 PFOA4 

µg/L 

Human Health - Surface Water 
Recreational 

22 10 HEPA 2020 

Human Health - Drinking Water 
Quality Guideline1 

0.072 0.56 HEPA 2020 

Ecological – Freshwater direct 
toxicity, slightly to moderately 
disturbed ecosystems (95% species 
protection)  

0.133 220 HEPA 2020 

1. Drinking Water screening guidelines have been adopted for screening purposes for Industrial Water use, Stock Water use and 
Agriculture/Parks/Gardens Water use. 

2. Combined PFOS and PFHxS. 
3. PFOS only. 
4. Limit of reporting (LOR) 0.01 µg/L. 

5.2 Sediment 

There are currently no Australian regulatory endorsed assessment levels for risk posed to ecology or human 
health by PFAS in sediment. 
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6 Contextual and Ancillary Information 

In consultation with Base Management, events which have occurred within the MA over the monitoring 
period (July 2021 to June 2022) were identified. These have been assessed and are not considered to have 
influenced the monitoring results. Projects include: 

> Project J0090: National CBRND Gas training (tear gas) facilities have been constructed on the southern 
side of the containment area and at the time of this report has been in progress for 18 months.  

> Project EST3335: Company Head Quarters building refurbishment works (e.g. patching, painting and 
floor surfaces) have been undertaken as a result of white ants and mould issues, in addition to the 
demolition of Military Police compound buildings and other structures.  

Neither project is considered likely to influence the monitoring results and as such have been excluded from 
the interpretation of results.  

Higher than average rainfall within January 2022 was noted as having the potential to influence the 
monitoring results and has been captured within the interpretive analysis. As advised by Base, flood 
recording devices were reportedly installed in November 2022 as part of the flood planning project. Mass flux 
assessments are planned for the next monitoring period (July 2022 to June 2023). No remediation projects 
have been completed within the monitoring period or are currently planned at the time of writing this report.  
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7 Monitoring Data Summary 

7.1 Groundwater 

7.1.1 Groundwater Quality Field Parameters  

The groundwater quality field parameters recorded during E1 and E2 monitoring events are summarised in 
Table 7-1 below. 

Table 7-1 Groundwater Quality Field Parameters 

Location Event pH DO (mg/L) EC (μS/cm) TDS1 (mg/L) ORP (mV) 

On-Site 

E1 
(October 

2021) 

6.45 (MW103) – 
7.51 (MW008) 

Slightly acidic to 
slightly basic 

0.46 
(MW110) – 

1.95 
(MW103) 

Generally 
anaerobic 
to aerobic 
conditions 

1,134 
(MW109) – 

4,520 
(MW104) 

737 (MW109) – 
2,938 (MW104) 

Fresh to mildly 
brackish water  

30.8 (MW008) – 
130.8 (MW104) 

Oxidising conditions 

E2 
(April/May 

2022) 

6.24 (MW103) – 
7.35 (MW110) 

Slightly acidic to 
slightly basic 

0.65 
(MW107) – 

3.19 
(MW110) 

Generally 
anaerobic 
to aerobic 
conditions 

1,302 
(MW109) – 

5,057 
(MW104) 

846 (MW109) – 
3,287 (MW104) 

Fresh to mildly 
brackish water 

-102.7 (MW109) -
119.2 (MW008) 

Reducing to 
oxidising conditions 

Off-Site 

E1 
(October 

2021) 

6.43 (MW625) – 
7.20 (MW601) 

Slightly acidic to 
slightly basic 

0.39 
(MW624) – 

2.27 
(MW601) 

Generally 
anaerobic 
to aerobic 
conditions 

766.0 
(MW601) – 

4,294 
(MW624) 

497 (MW601) – 
2,791 (MW624) 

Fresh to mildly 
brackish water 

-158.0 (MW625) – 
141.1 (MW624) 

Reducing to 
oxidising conditions 

E2 
(April/May 

2022) 

6.54 (MW625) – 
7.33 (MW601) 

Slightly acidic to 
slightly basic 

1.08 
(MW625) – 

3.39 
(MW601) 

Generally 
aerobic 

conditions 

476 
(MW601) – 

2,598 
(MW624) 

309 (MW601) – 
1,689 (MW624) 

Fresh to mildly 
brackish water 

-74.0 (MW625) – 
169.4 (MW601) 

Reducing to 
oxidising conditions 

1 EC in μS/cm converted to TDS in mg/L by multiplying by 0.65. 

Groundwater quality field parameters recorded during the groundwater sampling program are presented in 
Table B1, Appendix B. 

In summary, the field parameter results indicate the following: 

> On-Site: pH and Oxidation-Reduction Potential (ORP) were higher during the October 2021 event, 
Dissolved Oxygen (DO), Electrical Conductivity (EC) and Total Dissolved Solids (TDS) were higher during 
the April/May 2022 event. 

> Off-Site: EC and TDS were higher during the October 2021 event while pH, DO and ORP were higher 
during the April/May 2022 event. 

7.1.2 Groundwater Elevation and Flow Directions 

By using gauging records to create groundwater elevation contour plans, groundwater flow was interpreted 
to be generally in a north-westerly direction towards the Murrumbidgee River, consistent with previous 
investigations conducted by Jacobs (2019) and Golder (2017). Contour plans are included in Figures 4A-4B 
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Appendix A. Gauging records are presented in Table B1, Appendix B. A summary of the groundwater 
elevation range encountered during each monitoring event is presented in Table 7-2. 

Table 7-2 Groundwater Elevation Range Summary 

Event Groundwater Elevation Range (mAHD) 

DSI (February 2019) 195.803 (MW104) – 215.726 (MW107) 

E1 (October 2021) 166.202 (MW625) – 200.707 (MW103) 

E2 (April 2022) 166.942 (MW625) – 201.220 (MW103) 

As discussed within Section 2.2, January is typically the month which sees the minimum mean monthly 
rainfall, with the maximum monthly rainfall within October, however, November 2021 and January 2022 each 
saw new rainfall records set at the Kapooka weather station between the E1 and E2 events. This may have 
led to the slightly increased groundwater levels observed during the E2 event.  

As only two events have been completed at Kapooka, groundwater elevations are unable to be compared to 
historical data. Additional monitoring events are required for trends occurring as a result of seasonal 
variation to be established.  

Groundwater elevations from wells which have been incorporated into the OMP were compared to the DSI 
elevations (which occurred within February 2019), with neither event able to be directly compared as the DSI 
elevations was gauged during a different month. Further, MW109, MW110 and MW625 were installed 
following the DSI as part of the HHERA (Jacobs, 2021a), and as such have been included within the 
groundwater elevation range presented within E1 and E2.  

7.1.3 Laboratory Results 

Groundwater sampling locations have been indicatively grouped with respect to major PFAS sampling areas 
across the site: 

> Wastewater Treatment Plant. 

> Former Commandants House.  

> Kapooka Creek flow pathway. 

These locations were used to identify trends in PFAS concentrations laterally along indicative groundwater 
flow paths and vertically from perched water into the deeper aquifer. Justification for the grouping of 
sampling locations into individual sampling areas is provided within the PMAP (Department of Defence, 
2021b). For each sampling area, Table 7-3 through Table 7-5 present the PFOS+PFHxS, PFOS and PFOA 
results from the OMP monitoring period and the range of concentrations from historical results1. Wells are 
generally ordered from hydraulically up-gradient to down-gradient and PFAS concentration changes are 
highlighted where first-time detections, new exceedances, new maximums or new minimums are observed.  

Laboratory analytical results were compared to the adopted assessment criteria, and are presented in Table 
B4, Appendix B. The PFOS+PFHxS concentrations in groundwater from 2017 to 2022 are mapped in 
Figures 5A-5F, Appendix A.  

Laboratory certificates of analysis and chain of custody (COC) documentation are included in the Factual 
Reports, presented in Appendix C and Appendix D. 

7.1.3.1 Wastewater Treatment Plant 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at groundwater monitoring locations 
associated with the WTP sampling area for the monitoring period, and the concentration range across all 
historical monitoring events, are presented in Table 7-3. 

Table 7-3 Wastewater Treatment Plant – Groundwater PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location ID Aquifer Analyte 
Historical 

Concentration 
Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

MW103 PFOS+PFHxS <0.01 <0.01 <0.01 

 

 

1 As this OMR covers the first year of monitoring under the OMP, the only historical results available are from the DSI (Jacobs, 2019) 
and HHERA (Jacobs, 2021a). 
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Location ID Aquifer Analyte 
Historical 

Concentration 
Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

Regional 
Aquifer 

PFOS <0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

MW104 
Regional 
Aquifer 

PFOS+PFHxS <0.01 <0.01 <0.01 

PFOS <0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

MW107 
Perched 
Water 
Layer 

PFOS+PFHxS 0.07 - 0.10 NS 0.14 

PFOS <0.01 - 0.02 NS 0.02 

PFOA <0.01 NS 0.02 

New maximum New minimum New Exceedance First-time Detection 

Notes:  

* Inclusive of QC Results 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.1.3.2 Former Commandants House 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at groundwater monitoring locations 
associated with the Former Commandants House sampling area for the monitoring period, and the 
concentration range across all historical monitoring events, are presented in Table 7-4. 

Table 7-4 Former Commandants House – Groundwater PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location ID Aquifer Analyte 
Historical 

Concentration 
Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

MW008 

Regional 
Aquifer 

PFOS+PFHxS 0.111 – 0.23 0.11 0.10 

PFOS 0.0252 – 0.09 0.03 0.02 

PFOA <0.0005 - <0.01 <0.01 <0.01 

MW109 

PFOS+PFHxS <0.01 <0.01 <0.01 

PFOS <0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

MW110 

PFOS+PFHxS <0.01 <0.01 <0.01 

PFOS <0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

MW625 
(Off-Base) 

PFOS+PFHxS <0.01 <0.01 <0.01 

PFOS <0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

New maximum New minimum New Exceedance First-time Detection 

Notes:  

* Inclusive of QC Results 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.1.3.3 Kapooka Creek Flow Pathway 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at groundwater monitoring locations 
associated with the Kapooka Creek Flow Pathway sampling area for the monitoring period, and the 
concentration range across all historical monitoring events, are presented in Table 7-5. 
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Table 7-5 Kapooka Creek Flow Pathway: Groundwater PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location ID Aquifer Analyte 
Historical 

Concentration 
Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

MW601 

(Off-Base) 

Perched 
Water 
Layer 

PFOS+PFHxS 0.15 – 0.89 0.59 0.65 

PFOS 0.01 – 0.16 0.17 0.20 

PFOA <0.01 – 0.01 <0.01 0.01 

MW624 

(Off-Base) 

Regional 
Aquifer 

PFOS+PFHxS <0.01 <0.01 <0.01 

PFOS <0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.2 Surface Water 

7.2.1 Surface Water Quality Field Parameters  

The stabilised surface water quality field parameters recorded during E1 and E2 monitoring events are 
summarised in Table 7-6 below.  Stabilised water quality field parameters, water colour and turbidity 
observations recorded during the surface water sampling program are presented in Table B2, Appendix B.  

Table 7-6 Summary of Surface Water Quality Field Parameters & Sum of PFAS January 2021 – November 2021 

Location pH DO (mg/L) 
EC 

(μS/cm) 
TDS1 (mg/L) ORP (mV) 

On-Site  

E1 
(October 

2021) 

7.41 (SW103) – 
9.43 (SW108) 

Near neutral to 
slightly alkaline 

conditions 

0.75 
(SW144) – 

11.07 
(SW103) 

Anaerobic 
to aerobic 
conditions 

124.3 
(SW127) – 

1,059.0 
(SW148) 

80.8 (SW127) 
– 688.4 

(SW148) 

Fresh water 

-51.3 (SW144) – 35.5 
(SW136) 

Slightly reducing to slightly 
oxidising conditions 

E2 
(April/May 

2022) 

6.66 (SW103) – 
9.30 (SW108) 

Near neutral to 
slightly alkaline 

conditions 

0.08 
(SW144) – 

8.78 
(SW107) 

Anaerobic 
to aerobic 
conditions 

7.7 
(SW107) – 

1,295.0 
(SW148) 

 

5.0 (SW107) 
– 841.8 

(SW148) 

Fresh water 

-107.8 (SW144) – 252.4 
(SW107) 

Reducing to oxidising 
conditions 

Off-Site 

E1 
(October 
2021)2 

6.77 

Near neutral 
conditions 

6.51 

Aerobic 
conditions 

233.4 
151.7 

Fresh water 

32.9 

Slightly oxidising 
conditions 

E2 
(April/May 

2022)3 
- - - - - 

In summary, the field parameter results indicate the following: 

> On-Site: pH, DO, were higher during the October 2021 E1 event; and EC, TDS and ORP were higher 
during the April 2022 E2 event.  

> Off-Site: As no Off-Site surface water locations contained water during the E2 monitoring event, seasonal 
trends in field parameters are unable to be ascertained.  
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7.2.2 Laboratory Results 

Surface water sampling locations have been indicatively grouped with respect to major PFAS sampling 
areas across the site: 

> Overland drainage pathways On-Base. 

> Kapooka Creek.  

> Sewer. 

> Wastewater treatment plant ponds. 

> Overland drainage pathways – Former Quarry. 

These locations were used to identify trends in PFAS concentrations laterally along indicative surface water 
flow paths, with justification for the grouping of sampling locations into individual sampling areas provided 
within the PMAP (Department of Defence, 2021b). For each sampling area, Table 7-7 through Table 7-11 
present the PFOS+PFHxS, PFOS and PFOA results from the OMP monitoring period and the range of 
concentrations from historical results2. Surface water results are generally ordered from hydraulically 
upstream to downstream and PFAS concentration changes are highlighted where first-time detections, new 
exceedances, new maximums or new minimums are observed.  

Laboratory analytical results were compared to the adopted assessment criteria, and are presented in Table 
B5, Appendix B and summarised in Table 7-7 to Table 7-11 below. The PFOS+PFHxS concentrations in 
surface water from 2017 to 2022 are mapped in Figures 6A-6D, Appendix A. 

Laboratory certificates of analysis and COC documentation are included in the Factual Reports, presented in 
Appendix C and Appendix D.  

7.2.2.1 Overland Drainage Pathways On-Base 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at surface water monitoring locations 
associated with the Overland Drainage Paths On-Base sampling area for the monitoring period, and the 
concentration range across all historical monitoring events, are presented in Table 7-7.  

Table 7-7 Overland Drainage Paths On-Base – Surface Water PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location ID Analyte 
Historical 

Concentration Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SW136 

PFOS+PFHxS 4.15 1.93 0.081 # 

PFOS 1.48 1.20 0.061 # 

PFOA 0.11 0.04 <0.01 

SW103 

PFOS+PFHxS 1.31 1.311 0.28 

PFOS 0.67 1.001 0.19 

PFOA 0.05 0.031 <0.01 

SW106 

PFOS+PFHxS <0.01 NS NS 

PFOS <0.01 NS NS 

PFOA <0.01 NS NS 

SW107 

PFOS+PFHxS 0.65 0.25 0.20 

PFOS 0.43 0.18 0.15 

PFOA 0.03 0.01 <0.01 

SW118 

PFOS+PFHxS 0.07 – 0.67 NS 0.24 

PFOS 0.07 – 0.52 NS 0.18 

PFOA <0.01 – 0.02 NS <0.01 

 

 

2 As this OMIR covers the first year of monitoring under the OMP, the only historical results available are from the DSI (Jacobs, 2019) 
and HHERA (Jacobs, 2021a). 
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Location ID Analyte 
Historical 

Concentration Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 
# Order of magnitude decrease  
1 Duplicate/Triplicate value adopted 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.2.2.2 Kapooka Creek 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at surface water monitoring locations 
associated with the Kapooka Creek sampling area for the monitoring period, and the concentration range 
across all historical monitoring events, are presented in Table 7-8.  

Table 7-8 Kapooka Creek – Surface Water PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location ID Analyte 
Historical 

Concentration 
Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SW121 

PFOS+PFHxS 0.39 0.31 0.21 

PFOS 0.28 0.22 0.16 

PFOA 0.02 0.01 <0.01 

SW614 

PFOS+PFHxS 0.03 0.35^ NS 

PFOS 0.03 0.27 NS 

PFOA <0.01 <0.01 NS 

SW677 

PFOS+PFHxS NS NS NS 

PFOS NS NS NS 

PFOA NS NS NS 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 

^ Order of magnitude increase 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.2.2.3 Sewer 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at surface water monitoring locations 
associated with the Sewer sampling area for the monitoring period, and the concentration range across all 
historical monitoring events, are presented in Table 7-9.  

Table 7-9 Sewer – Surface Water PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location 
ID 

Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SW140 

PFOS+PFHxS 0.25 0.02 0.02 

PFOS 0.03 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

SW144 

PFOS+PFHxS 0.03 <0.01 <0.01 

PFOS 0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 
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Location 
ID 

Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SW148 

PFOS+PFHxS 0.61 <0.01 # <0.01 

PFOS 0.47 <0.01 # <0.01 

PFOA 0.01 <0.01 <0.01 

SW149 

PFOS+PFHxS <0.01 <0.01 0.02 

PFOS <0.01 <0.01 0.02 

PFOA <0.01 <0.01 <0.01 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 
# Order of magnitude decrease 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.2.2.4 Wastewater Treatment Plant Ponds 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at surface water monitoring locations 
associated with the Wastewater Treatment Plant Ponds sampling area for the monitoring period, and the 
concentration range across all historical monitoring events, are presented in Table 7-10.  

Table 7-10 Wastewater Treatment Plant Ponds – Surface Water PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location 
ID 

Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SW108 

PFOS+PFHxS 0.06 0.02 0.04 

PFOS 0.02 0.01 0.02 

PFOA 0.02 <0.01 0.01 

SW111 

PFOS+PFHxS 0.11 0.04 0.04 

PFOS 0.03 0.02 0.02 

PFOA 0.02 <0.01 <0.01 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.2.2.5 Overland Drainage Pathways – Former Quarry 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at surface water monitoring locations 
associated with the Overland Drainage Pathways – Former Quarry sampling area for the monitoring period, 
and the concentration range across all historical monitoring events, are presented Table 7-11. 

Table 7-11 Overland Drainage Pathways – Former Quarry – Surface Water PFOS+PFHxS, PFOS and PFOA Concentrations (μg/L) 

Location 
ID 

Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SW127 

PFOS+PFHxS <0.01 <0.01 <0.01 

PFOS <0.01 <0.01 <0.01 

PFOA <0.01 <0.01 <0.01 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 
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Location 
ID 

Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.3 Sediment 

7.3.1 Summary of Field Observations 

Between E1 and E2 no significant changes to odour or sediment colour were identified, and observations 
were generally consistent across all events. Field observations are presented in Table B2, Appendix B.  

7.3.2 Laboratory Results 

Sediment sampling locations have been indicatively grouped with respect to major PFAS sampling areas 
across the site: 

> Overland drainage pathways On-Base. 

> Kapooka Creek.  

> Wastewater Treatment Plant Ponds. 

These locations were used to identify trends in PFAS concentrations laterally along indicative surface water 
paths, with justification for the grouping of sampling locations into individual sampling areas provided within 
the PMAP (Department of Defence, 2021b). For each sampling area, Table 7-12 through Table 7-15 present 
the PFOS+PFHxS, PFOS and PFOA results from the OMP monitoring period and the range of 
concentrations from historical results3. Sediment results are generally ordered from hydraulically up-gradient 
to down-gradient and PFAS concentration changes are highlighted where first-time detections, maximums or 
minimums are observed.  

National assessment criteria were not established for PFAS in sediment. Laboratory analysis results have 
been compared against historical results, and are presented in Table B6, Appendix B. The PFOS+PFHxS 
concentrations in sediment are presented in Figures 7A-7C, Appendix A. 

Laboratory certificates of analysis and chain of custody (COC) documentation are included in the Factual 
Reports, presented in Appendix C and Appendix D. 

7.3.2.1 Overland Drainage Pathways On-Base 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at sediment monitoring locations 
associated with the Overland Drainage Pathways On-Base sampling area for the monitoring period, and the 
concentration range across all historical monitoring events, are presented in Table 7-12. 

Table 7-12 Overland Drainage Pathways On-Base – Sediment PFOS+PFHxS, PFOS and PFOA Concentrations (mg/kg) 

Location 
ID 

Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SD136 

PFOS+PFHxS - 0.005 0.06311 ^ 

PFOS - 0.0046 0.06061 ^ 

PFOA - <0.0002 <0.005 

SD103 

PFOS+PFHxS 0.0096 0.0146 0.0175 

PFOS 0.0086 0.014 0.0163 

PFOA <0.0002  <0.0002 <0.005 

SD106 

PFOS+PFHxS 0.008     0.0042 0.0042 

PFOS 0.0076 0.0042 0.0042 

PFOA <0.0002 <0.0002 0.0002 

 

 

3 As this OMR covers the first year of monitoring under the OMP, the only historical results available are from the DSI (Jacobs, 2019) 
and HHERA (Jacobs, 2021a). 
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Location 
ID 

Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SD107 

PFOS+PFHxS 0.0149 0.0051 0.0042 

PFOS 0.0142 0.0051 0.0037 

PFOA <0.0002  <0.0002 <0.0002 

SD118 

PFOS+PFHxS 0.0037 0.0045 0.0077 

PFOS 0.0037 0.0045 0.0077 

PFOA <0.0002  <0.0002 <0.0002 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 
1 Duplicate/Triplicate value adopted 

^ Order of magnitude increase 

<0.01 Limit of Reporting 

NS - Not Sampled 

7.3.2.2 Kapooka Creek 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at sediment monitoring locations 
associated with the Kapooka Creek sampling area for the monitoring period, and the concentration range 
across all historical monitoring events, are presented in Table 7-13. 

Table 7-13 Kapooka Creek – Sediment PFOS+PFHxS, PFOS and PFOA Concentrations (mg/kg) 

Location ID Analyte 
Historical 

Concentration Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SD121 

PFOS+PFHxS 0.0246 0.0331 2 0.0009# 

PFOS 0.0238 0.0331 2 0.0009# 

PFOA <0.0002 <0.005 <0.0002 

SD614 

PFOS+PFHxS 0.0097 0.0114 0.0077 

PFOS 0.0094 0.011 0.0075 

PFOA <0.0002 <0.0002 <0.0002 

SD677 

PFOS+PFHxS - 0.00752 0.0068 

PFOS - 0.00752 0.0068 

PFOA - <0.0002 <0.0002 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 
# Order of magnitude decrease 
1 Duplicate/Triplicate value adopted 
2 Result taken from sampling completed in December 2021 to confirm results obtained within the initial October 
2021 E1 sampling event 

<0.01 Limit of Reporting 

NS – Not Sampled 

7.3.2.3 Wastewater Treatment Plant Ponds 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at sediment monitoring locations 
associated with the WTP sampling area for the monitoring period, and the concentration range across all 
historical monitoring events, are presented in Table 7-14. 
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Table 7-14 Wastewater Treatment Plant Ponds – Sediment PFOS+PFHxS, PFOS and PFOA Concentrations (mg/kg) 

Location ID Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SD108 

PFOS+PFHxS 0.0004 <0.0002 <0.0002 

PFOS 0.0004 <0.0002 <0.0002 

PFOA <0.0002 <0.0002 <0.0002 

SD111 

PFOS+PFHxS 0.0045 0.0008 0.0005 

PFOS 0.0041 0.0008 0.0005 

PFOA <0.0002 <0.0002 <0.0002 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 

<0.01 Limit of Reporting 

NS – Not Sampled 

7.3.2.4 Overland Drainage Pathways – Former Quarry 

A summary of the PFOS, PFOA and PFOS+PFHxS concentrations at sediment monitoring locations 
associated with the Overland Drainage Pathways – Former Quarry sampling area for the monitoring period, 
and the concentration range across all historical monitoring events, are presented in Table 7-15.  

Table 7-15 Overland Drainage Pathways – Former Quarry – Sediment PFOS+PFHxS, PFOS and PFOA Concentrations (mg/kg) 

Location ID Analyte 
Historical Concentration 

Range* 

OMP Monitoring 

E1 (Oct 2021) E2 (Apr 2022) 

SD127 

PFOS+PFHxS 0.0007 0.0005 <0.0002 

PFOS 0.0007 0.0005 <0.0002 

PFOA <0.0002 <0.0002 <0.0002 

New maximum New minimum New Exceedance First-time detection 

Notes:  

* Inclusive of QC Results 

<0.01 Limit of Reporting 

NS – Not Sampled 

7.4 Summary 

A summary of the maximum PFOS+PFHxS concentrations historically recorded and the maximum 
concentrations recorded during the monitoring period are presented in Table 7-16 for each media assessed 
and investigation area. 

Table 7-16 Maximum detected PFOS+PFHxS concentrations 

Sampling Area 

PFOS+PFHxS Maximums 

Phase 
Groundwater 

(μg/L) 
Surface Water 

(μg/L) 
Sediment 
(mg/kg) 

Wastewater Treatment Plant 
Historical 0.10 0.11 0.0045 

2021/2022 0.14 0.04 0.0008 

Former Commandants 
House 

Historical 0.23 - - 

2021/2022 0.11 - - 

Kapooka Creek flow pathway 
Historical 0.89 - - 

2021/2022 0.65 - - 

Historical - 4.15 0.0149 
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Sampling Area 

PFOS+PFHxS Maximums 

Phase 
Groundwater 

(μg/L) 
Surface Water 

(μg/L) 
Sediment 
(mg/kg) 

Overland drainage pathways 
On-Base 

2021/2022 - 1.93 0.0631 

Kapooka Creek 
Historical - 0.39 0.0246 

2021/2022 - 0.35 0.033 

Sewer 
Historical - 0.61 - 

2021/2022 - 0.02 - 

Overland drainage pathways 
– Former Quarry 

Historical - <0.01 0.0007 

2021/2022 - <0.01 0.0005 

It is noted that concentration maximums are of the same order of magnitude as historical data with the 
following exceptions: 

> Sewer: the maximum surface water concentration was an order of magnitude lower than the historical 
data.  
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8 Interpretive Analysis 

This section discusses the results of the October 2021 and April 2022 monitoring events in the context of 
observed trends in concentrations or plume migration patterns.  

It should be noted that there is limited temporal data available for the media/locations sampled at this stage.  
However, where possible, data was reviewed and observed from a qualitative perspective, based on results 
presented in Section 7. 

8.1 Groundwater 

8.1.1 Groundwater Quality Field Parameters  

Measurements presented in Table 7-1 indicate that both On-Site and Off-Site groundwater samples are 
generally: 

> Slightly acidic to slightly basic.  

> Fresh to mildly brackish. 

> Reducing to oxidising groundwater conditions.  

Redox measurements were inconsistent with DO readings, which is not uncommon. This likely reflected the 
microbial ecology where complex assemblages of microbes influence the redox conditions at various 
microscales in the pore space of the aquifers. 

8.1.2 Changes in the Groundwater Flow Regime 

Groundwater levels have varied by less than 0.75 m between the two monitoring events. Despite the change 
in groundwater levels there have been no significant changes in the groundwater flow regime, with 
groundwater consistently flowing in a north-westerly direction toward the Murrumbidgee River. Laboratory 
results and field observations obtained and presented within the scope of this OMR are consistent with 
conclusions drawn within the PSI (Golder, 2017), and DSI (Jacobs, 2019), with vertical migration from 
perched water into the underlying regional aquifer currently limited.   

8.1.3 Groundwater PFAS Concentrations Over Time  

Groundwater PFAS concentrations from 2017 to April 2022 are presented in Figures 5A to 5F, Appendix A.  

Overall, PFAS concentrations appeared generally consistent between each monitoring event, with observed 
trends discussed within the following sections. 

As discussed within Section 7.1.3, PFAS results were arranged into three groups based on sampling area: 

> Wastewater Treatment Plant (MW107 starting point). 

> Former Commandants House (MW008 starting point). 

> Kapooka Creek flow pathway (MW601 starting point). 

Each sampling area and inferred down-gradient locations are discussed in the following sections.  

8.1.3.1 Wastewater Treatment Plant 

Upon review of Table 7-3 and the locations of wells adjacent to the WTP, the following evaluations were 
made: 

> Within MW107 (which represents the perched water table to the east of the WTP), in April 2022 
PFOS+PFHxS was detected at a new maximum of 0.14 µg/L, while a first-time detection for PFOA was 
reported at 0.02 µg/L. Increases observed are within the same order of magnitude as historically reported 
results, indicating PFAS concentrations are relatively stable.  

> Due to the proximity of MW107 to the WTP, the observed slight increases in PFAS concentrations may 
be a result of leakage from the WTP, which is understood to be clay lined (Golder, 2017). However, any 
potential for vertical migration between the perched water layer and the regional aquifer is considered to 
be very limited due to the presence of the clay aquitard. This is supported by monitoring results which 
report PFAS below LOR at MW103 and MW104, as well as by differing water quality parameters 
(specifically DO, pH and ORP) observed between the perched water layer and the regional aquifer. The 
perched water layer is considered to be discontinuous and present locally only due to the presence of the 
WTP ponds (Jacobs, 2019). It should however be noted that, it is difficult to be certain about how 
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continuous any such aquitard may be around the WTP. Although drilling works throughout the DSI and 

HHERA were undertaken around the WTP and indicated a lack of connection between perched water and 
the regional aquifer, geophysical surveying was not completed around the WTP (Jacobs,2021). 

> As outlined within the DSI (Jacobs, 2019), PFAS observed within perched water at MW107 may also be a 
result of rainwater infiltration. Further monitoring following periods of lower rainfall will allow for a greater 
understanding relating to how rainwater infiltration may be influencing observed PFAS concentrations.  

> Wells MW103 and MW104 have continuously reported results below LOR for all PFAS analytes since 
2019. As both wells are screened within the regional aquifer, this potentially indicates that migration of 
PFAS from the perched water table located adjacent to the WTP into the underlying aquifer is being 
limited, supporting conclusions drawn within the DSI (Jacobs, 2019). Future monitoring will be conducted 
to confirm this.  

> As MW104 is the northernmost regional groundwater well On-Site, this suggests that PFAS impacts 
around the WTP are currently localised and confined to the perched water layer and is unlikely to extend 
Off-Site. However, additional data would be required to confirm presence/absence of PFAS 
concentrations in groundwater Off-Site, further down-gradient of MW104. 

Results from sampling locations within the Wastewater Treatment Plant sampling area currently indicate that 
PFAS is present within the perched water layer adjacent to the WTP, however, migration into the underlying 
regional aquifer appears to be limited. Additionally, PFAS in groundwater from around the WTP appears to 
be currently localised at this time. Further monitoring is required to determine any long-term trends. 

8.1.3.2 Former Commandants House 

Upon review of Table 7-3 and the locations of wells adjacent to the Former Commandants House, the 
following evaluations were made:  

> MW008 reported new minimum concentrations of PFOS and PFOS+PFHxS (0.02 µg/L and 0.10 µg/L 
respectively) during the E2 event, although still within the same order of magnitude as results from E1 
and pre-OMP monitoring. PFOA concentrations were below the LOR, consistent with historical results.  

> MW109, MW110 and MW625 reported no detections of PFAS above the LOR in either event, consistent 
with pre-OMP (i.e. DSI) monitoring results. As these wells were installed to monitor potential migration of 
PFAS  sourced from MW008, the absence of PFAS in these three wells potentially indicates that the 
extent of any PFAS contamination and migration in groundwater within this area is currently limited, 
supporting results reported as part of the DSI. It is possible that the presence of PFAS at MW008 is a 
result of surface water migration, due to MW008 being an open concrete well one metre in diameter, 
which could allow for surface water infiltration through the well casing as hypothesised within the DSI 
(Jacobs, 2019). Alternatively, PFAS may have migrated through the sand and gravel alluvial deposits 
found to be prevalent within this area from the Former Commandants House and Shed, which are located 
uphill relative to MW008.  

> Overall, PFAS concentrations for all wells were generally consistent with previous monitoring events. 

Results from sampling locations within the Former Commandants House sampling area are consistent with 
PFAS results obtained from the HHERA (Jacobs, 2021), which showed that the extent of PFAS in 
groundwater associated with MW008 is currently limited. Further monitoring is required to assess PFAS 
migration from MW008 towards the north-west.  

8.1.3.3 Kapooka Creek 

Upon review of Table 7-5 and the locations of wells within the Kapooka Creek flow pathway, the following 
evaluations were made: 

> During the E2 event, MW601 (perched water layer) reported a new maximum for PFOS which exceeds 
the adopted ecological criterion. Results indicate a potential increasing trend for PFOS since 2019 when 
monitoring commenced. An increasing trend was noted as occurring for PFOS+PFHxS based on pre-
OMP results, however, results from E1 and E2 appear to be slightly lower than those reported during the 
HHERA (Jacobs, 2021). PFOA results were consistent with historical results across both events. Further 
monitoring is required to determine any long-term trends. 

> MW624 (regional aquifer) reported no detections of PFAS above the LOR in either event, consistent with 
pre-OMP monitoring. 

> Overall, PFAS concentrations were generally consistent with previous monitoring events. The potential 
increasing trend in MW601 will continue to be revisited and assessed during subsequent monitoring 
events. 
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Results from sampling locations within the Kapooka Creek sampling area are consistent with results reported 
within the HHERA (Jacobs, 2021), indicating PFAS concentrations within perched water associated with 
Kapooka Creek are generally stable. No PFAS detections within the regional aquifer were reported, 
consistent with the HHERA (Jacobs, 2021), and indicating that PFAS migration from perched water 
associated with Kapooka Creek into the underlying regional aquifer is currently limited. Ongoing sampling is 
required to monitor for potential future migration. 

8.2 Surface Water 

8.2.1 Surface Water Quality Field Parameters 

Field parameters presented in Table 7-6 indicate that sampled surface water is generally: 

> Near neutral to slightly alkaline.  

> Fresh. 

> Reducing to oxidising.  

Water was freshest within the overland drainage pathways on-Base. Surface water encountered adjacent to 
the WTP and within the sewer network having the highest salinity.  Redox measurements On-Site varied 
between events, with negative redox readings relatively consistent with DO readings. Only one Off-Site data 
point was collected within E1 and E2, as such any understanding of Off-Site surface water quality 
parameters is limited.   

8.2.2 Surface Water – Groundwater Interaction 

Laboratory results and field observations obtained and presented within the scope of this OMR are generally 
consistent with results from the PSI (Golder, 2017), and DSI (Jacobs, 2019), with vertical migration of PFAS 
from surface soils and perched water into the underlying regional aquifer currently limited. Kapooka Creek 
has been identified as a losing system, with downward migration of surface water into the underlying 
perched water aquifer likely occurring. It is noted that a mass flux assessment is currently being undertaken 
across the Site as part of the PMAP actions.  

8.2.3 Surface Water PFAS Concentrations Over Time 

Surface water PFAS concentrations from 2018 to April 2022 are presented in Figures 6A to 6D, Appendix A.  

Overall, PFAS concentrations appeared generally consistent between each monitoring event, with observed 
trends discussed within the following sections. 

As discussed within Section 7.2.2, PFAS results were arranged into five groups based on sampling area: 

> Overland drainage pathways On-Base. 

> Kapooka Creek.  

> Sewer. 

> Wastewater treatment plant ponds. 

> Overland drainage pathways – Former Quarry. 

Each sampling area and inferred down-gradient locations are discussed in the following sections.  

8.2.3.1 Overland Drainage Pathways On-Base 

Upon review of Table 7-7 and the locations of surface water monitoring locations within the Overland 
Drainage Pathways On-Base, the following evaluations were made: 

> SW136, SW103 and SW107 reported results which were relatively consistent with pre-OMP monitoring 
during E1, with SW103 reporting a new maximum concentration for PFOS. SW136, SW103 and SW107 
reported new minimum concentrations for all PFAS analytes during the E2 event, with PFAS 
concentrations at SW103 and SW107 both within the same order of magnitude as pre-OMP results. 
Reported PFOS+PFHxS concentrations at SW103 and SW107 remain in exceedance of the adopted 
drinking water human health criterion, and below recreational water criterion. SW136 reported 
PFOS+PFHxS concentrations above the drinking water criterion and below recreational water criterion in 
E2, despite decreasing by an order of magnitude relative to E1 and pre-OMP results. Despite new 
minimum concentrations reported within the E2 event, SW136 recorded the highest PFAS concentrations 
in surface water within the Management Area during the E1 event, also consistent with pre-OMP results. 
Further monitoring is required to determine any long-term trends.  
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> As SW106 was dry during both the E1 and E2 events it was unable to be sampled. Pre-OMP results 
obtained for this location were below LOR. It is noted that this location is unlikely to have water present 
unless there has been considerable rain in the lead up to sampling, with sediment collected from this 
location to assist with monitoring variability in PFAS levels along Kapooka Creek. See section 8.3.2.2 for 
a discussion of these results. 

> SW118 reported PFAS concentrations which were generally consistent with pre-OMP concentrations. 
The reported concentrations for PFOS and PFOS+PFHxS in E2 have increased from the last round of 
sampling in December 2018, but have decreased from the concentrations reported in November 2018. 
This may be a result of rainfall experienced at the time of sampling, as it is noted that SW118 is the only 
location to have a sample from during dry weather and a heavy rainfall event. Further monitoring is 
required to determine any long-term trends. 

Results from sampling locations within the Overland Drainage Pathways On-Base sampling area generally 
show lower concentrations than those reported pre-OMP. Further monitoring is required to determine any 
long-term trends. 

8.2.3.2 Kapooka Creek 

Upon review of Table 7-8 and the locations of surface water monitoring locations within the Kapooka Creek 
flow pathway, the following evaluations were made: 

> SW121 reported new minimum concentrations for PFOS+PFHxS, PFOS and PFOA during the E2 event, 
although still within the same order of magnitude as results from E1 and pre-OMP monitoring. 
PFOS+PFHxS levels remain in exceedance of the adopted drinking water human health criterion, yet are 
below recreational water criterion.  

> SW614 reported new maximum concentrations and new exceedances of drinking water criterion for 
PFOS+PFHxS (however remained below recreational criterion) and ecological criterion PFOS during the 
E1 event, with an order of magnitude increase from pre-OMP concentrations reported for PFOS+PFHxS. 
As SW614 is located within Kapooka Creek, this may indicate that PFAS is continuing to migrate 
downstream. Another potential factor affecting the difference in concentrations between E1 and DSI 
sampling, is that sampling within the DSI was noted to occur 30 minutes after a heavy rainfall event, 
whilst sampling during E1 was completed when SW614 was a stagnant water body, with no recorded 
rainfall for the previous two days (BoM, 2022). SW614 was unable to be sampled during E2 as the 
location was dry. Further monitoring is required to determine any long-term trends.  

> As SW677 was dry during both the E1 and E2 events it was unable to be sampled. No pre-OMP results 
are available for this location. It is noted that this location is unlikely to have water present unless there 
has been significant rain in the lead up to sampling, with sediment collected from this location to assist 
with monitoring variability in PFAS levels along Kapooka Creek. See section 8.3.2.2 for a discussion of 
these results.  

Results from sampling locations within the Kapooka Creek sampling area saw variable concentrations, with a 
new minimum concentration reported On-Base at SW121 (E2) and a new exceedance Off-Base at SW614 
(E1).   

8.2.3.3 Sewer 

Upon review of Table 7-9 and the locations of surface water monitoring locations within the Sewer network, 
the following evaluations were made: 

> Samples collected from the sewer network reported PFOS+PFHxS, PFOS and PFOA concentrations 
generally below LOR and lower than pre-OMP (sampling undertaken during the PSI, DSI and HHERA) 
levels.  

> SW140 PFOS+PFHxS and PFOS concentrations reported a new minimum concentration, with 
PFOS+PFHxS concentrations being below the adopted drinking water human health criterion since the 
E1 event.  SW148 reported PFOS+PFHxS, PFOS and PFOA concentrations below LOR during both E1 
and E2, decreasing by an order of magnitude from historical pre-OMP levels, a new minimum for all three 
analytes. The Sewer sampling area exhibited elevated PFOS+PFHxS concentrations at SW140 and 
SW148 during the DSI. However, these concentrations decreased by more than an order of magnitude in 
the subsequent E1 and E2 events. The cause of this variation and the source of the increased 
PFOS+PFHxS concentrations in the DSI remain unclear. Further monitoring is necessary to evaluate the 
hypothesis presented in the DSI. 

> SW144 reported a reduction in PFOS+PFHxS and PFOS concentrations by less than an order of 
magnitude to below the LOR in both E1 and E2. Although field observations during the E1 and E2 events 
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noted that there were medium and fast flows respectively, observations during the DSI monitoring event 
indicate that there was ‘no inflow observed from PVC pipe’. As a result, the observed decreases in PFAS 
concentrations may be a result of considerably different flow conditions at the time of sampling. Further 
monitoring is required to determine any long-term trends.  

> SW149 was the only location within the sewer sampling area to report an increase in PFAS 
concentrations, with first-time detections of PFOS+PFHxS and PFOS reported during the E2 event. 
However, results were below the adopted drinking water human health criteria. SW149 was selected as a 
sampling location due to it being directly downstream of SW148, which reported one of the highest PFAS 
concentrations within the DSI. PFAS concentrations at SW148 decreased to below the LOR during both 
E1 and E2. Sampling for SW149 is collected from a PVC inflow pipe which has extremely low flow 
observed during sampling in both events, with the E2 event noting ‘minimal water dripping from pipe’. 
Further monitoring is required to determine any long-term trends or potential mechanisms which may be 
influencing concentrations, as results were not in line with those reported within the DSI. 

Results from sampling locations within the Sewer On-Base sampling area generally saw decreased 
concentrations relative to those recorded pre-OMP, with results inconsistent with those reported in the DSI. 
Further monitoring is required to determine any long-term trends. 

8.2.3.4 Wastewater Treatment Plant Ponds 

Upon review of Table 7-10 and the locations of surface water monitoring within the Wastewater Treatment 
Plant ponds, the following evaluations were made: 

> SW108 and SW111 reported a decrease in PFOS, PFOA and PFOS+PFHxS concentrations to a new 
minimum during the E1 event, although being within the same order of magnitude as pre-OMP 
concentrations. Concentrations at SW108 were observed to increase slightly during the E2 monitoring 
event. Further monitoring is required to determine any long-term trends.  

Results from sampling locations within the Wastewater Treatment Plant Ponds sampling area wereconsistent 
with pre-OMP results. Further monitoring is required to determine any long-term trends. 

8.2.3.5 Overland Drainage Pathways – Former Quarry  

Upon review of Table 7-11 and the location of the surface water monitoring location within the Former Quarry 
Overland Drainage Pathway, the following evaluations were made: 

> SW127 reported PFOS, PFOA and PFOS+PFHxS concentrations below the LOR for both E1 and E2, 
consistent with pre-OMP concentrations. This potentially indicates that there is limited migration of PFAS 
from the Former Quarry via the surface water drainage pathway, supporting results obtained from 
sampling during the DSI (Jacobs, 2018).  

Results from the sampling location within the Overland Drainage Pathways – Former Quarry sampling area 
were consistent with pre-OMP results, indicating that PFAS from the Former Quarry is localised and not 
currently migrating via the surface water drainage pathway to Sandy Creek to the west. Ongoing sampling is 
required to monitor for potential future migration. 

8.3 Sediment 

8.3.1 Sediment Field Observations 

Field observations are presented in Table B3, Appendix B. Overall, sediment samples taken were similar 
between the E1 and E2 event. No visible evidence of contamination was identified, consistent with 
observations during the DSI. No significant changes to odour or sediment colour were identified, when 
compared to historical pre-OMP field observations. 

8.3.2 Sediment PFAS Concentrations Over Time 

Sediment PFAS concentrations from 2018 to April 2022 are presented in Figures 7A to 7C, Appendix A.  

Overall, PFAS concentrations appeared generally consistent between each monitoring event, with observed 
trends discussed within the following sections. 

As discussed within Section 7.3.2, PFAS results were arranged into four groups based on sampling area: 

> Overland drainage pathways On-Base. 

> Kapooka Creek.  

> Wastewater treatment plant ponds. 
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> Overland drainage pathways – Former Quarry. 

Each sampling area and inferred down-gradient locations are discussed in the following sections.  

8.3.2.1 Overland Drainage Pathways On-Base 

Upon review of Table 7-12 and the locations of sediment monitoring locations within the Overland Drainage 
Pathways On-Base, the following evaluations were made: 

> SD136 reported an increase in both PFOS+PFHxS and PFOS concentrations to a new maximum during 
the E2 event, with the increase being an order of magnitude greater than levels reported during the E1 
event. SD103 and SD118 also reported new maximum concentrations of PFOS+PFHxS and PFOS 
during E2. However, increases were within the same order of magnitude as pre-OMP and E1 levels. As 
SW136 and SW103 reported two of the highest concentrations for Sum of PFHxS and PFOS in surface 
water during the DSI, the increase in concentrations at SD136 and SD103 is consistent with historical 
results. Further monitoring of these locations is required to establish potential trends. 

> As SD118 is upstream of Kapooka Creek, the new maximum results reported in E2 potentially indicate 
that migration towards Kapooka Creek is occurring, which is consistent with the CSM as Kapooka Creek 
ultimately receives some of the On-Base stormwater, and is inferred to receive stormwater from various 
source areas. As historical sediment samples from this location have been collected post dry season 
only, this increase may be partially attributable to the large volume of rainfall experienced in the months 
prior to the E2 event, which may have caused a greater mass of PFAS to migrate downstream. Further 
monitoring of this location is required to establish potential trends.  

> The new maximum concentrations observed at SD103, SD118 and SD136 may also be partially 
attributable to the inherent variability associated with sediment sampling, given that samples may be 
collected from a slightly different location each monitoring event and due to the inherent heterogeneous 
nature of the sample matrix.  Further monitoring of these locations is required to establish potential 
trends. 

> SD106 reported an increase in PFOS+PFHxS concentrations, with a first-time detection for PFOA 
reported during the E2 event. Conversely, PFOS concentrations decreased from pre-OMP levels. Further 
monitoring of this location is required to establish potential trends.  

> SD107 reported decreased PFOS+PFHxS and PFOS concentrations in both events, although were within 
the same order of magnitude as pre-OMP concentrations.  

Results from sampling locations within the Overland Drainage Pathways On-Base sampling area generally 
saw increased concentrations of PFOS+PFHxS. Further monitoring is required to determine any long-term 
trends.   

8.3.2.2 Kapooka Creek 

Upon review of Table 7-13 and the locations of sediment monitoring locations within the Kapooka Creek flow 
pathway, the following evaluations were made: 

> SD121 reported PFOS+PFHxS concentrations comparable to pre-OMP concentrations during E1, while 
concentrations reported during E2 decreased by an order of magnitude. This is the most downstream On-
Base location along the Kapooka Creek pathway. While concentrations at SD121 decreased in E2, 
sediment locations upstream of SD121 generally reported increases in PFAS concentrations during the 
monitoring period compared to pre-OMP levels. Further monitoring may provide further insight into the 
extent of any PFAS moving Off-Base, and is required to determine any long-term trends. 

> SD614 reported PFOS and PFOS+PFHxS concentrations comparable to pre-OMP concentrations across 
both events, with a new minimum concentration reported in E2, however, was within the same order of 
magnitude.  

> SD677 reported a decrease of PFOS and PFOS+PFHxS concentrations during the E2 event relative to 
E1, with pre-OMP levels not available. An additional round of sampling was undertaken during December 
2021 to confirm results obtained during E1 sampling, with concentrations generally consistent across all 
events.   

Results from sampling locations within the Kapooka Creek sampling area were generally consistent with 
historical results. Further monitoring is required to determine any long-term trends.   

8.3.2.3 Wastewater Treatment Plant Ponds 

Upon review of Table 7-14 and the locations of sediment monitoring locations within the Wastewater 
Treatment Plant Ponds, the following evaluations were made: 
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> SD108 and SD111 reported decreased PFOS+PFHxS and PFOS concentrations during E1 and E2, 
although were within the same order of magnitude as pre-OMP concentrations, with PFOA concentrations 
remaining below the LOR. SD108 reported all analytes as being below the LOR during the E1 and E2 
sampling events. Historical results obtained pre-OMP showed a slight decreasing trend in PFOS+PFHxS 
concentrations, with results from this sampling round also showing a slight decrease. Further monitoring 
is required to determine any long-term trends.   

Results from sampling locations within the Wastewater Treatment Plant Ponds sampling area showed a 
slight decrease in PFOS+PFHxS concentrations, consistent with historical results. Further monitoring is 
required to determine any long-term trends.   

8.3.2.4 Overland Drainage Pathways – Former Quarry 

Upon review of Table 7-15 and the location of the sediment monitoring location within the Former Quarry 
Overland Drainage Pathway, the following evaluations were made: 

> Concentrations of PFOS+PFHxS and PFOS reported at SD127 decreased from pre-OMP levels over 
both E1 and E2 events, with both analytes below LOR during the E2 event. This potential trend is 
consistent with surface water results and supports the hypothesis outlined within the DSI that PFAS 
contamination from the Former Quarry is currently localised.  

Results from the sampling location within the Overland Drainage Pathways – Former Quarry sampling area 
saw a decrease in PFOS+PFHxS and PFOS concentrations, indicating that PFAS from the Former Quarry is 
localised, with any migration via the surface water drainage pathway to Sandy Creek to the west currently 
limited. Ongoing sampling is required to monitor for potential future migration. 
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9 Discussion 

9.1 Conceptual Site Model 

Jacobs (2019) developed a CSM for the Site as part of the DSI, which has been reviewed by Cardno 
considering the new datasets available.  The following has been considered: 

> Is there evidence of new PFAS source areas? 

> Is there evidence of new pathways via groundwater or surface water? 

> Is there evidence of new receptors? 

9.1.1 New PFAS Source Areas 

A small number of first-time detections and new exceedances of assessment criteria in groundwater and 
surface water have been recorded since the DSI. However, none of these results indicate new PFAS 
sources. New maximums and new minimums were both reported during the monitoring period, as well as 
order of magnitude increases and decreases. 

No new sources were identified from the ancillary information provided by the Base or the Lead Consultant. 

9.1.2 New Pathways 

Although some concentration changes have been observed, these are not considered to indicate new 
pathways of PFAS transport via groundwater, surface water or sediment, and therefore, no new pathways of 
PFAS transport were identified. New maximums and new minimums were both reported during the 
monitoring period, as well as order of magnitude increases and decreases. 

No new pathways were identified from the ancillary information provided by the Base or the Lead Consultant. 

9.1.3 New Receptors 

No new receptors have been identified. 

9.1.4 CSM Revisions 

Based on the lack of new PFAS sources, new pathways, or new receptors, no changes to the current CSM 
are considered required. 

9.2 Risk Profile  

9.2.1 Summary of Risk Profile 

A summary of “elevated” or “unable to be excluded” current and potential risks identified in the HHERA 
report (Jacobs, 2021a) are provided below.  

Current risks:  

> Consumption of fish from private dams by residents.  

> Consumption of home-slaughtered lamb/sheep for meat consumption by residents.  

> Cumulative exposure risk to residents through consumption of multiple produce types.  

> Direct toxicity to lower order species.  

> Bioaccumulation and effects on higher order species.  

Potential risks:  

> Consumption of home-grown duck eggs by residents.  

> Consumption of home-slaughtered pigs for meat consumption by residents.  

> Consumption of milk from dairy cattle raised by residents.  

Potential risk sources have been identified and have been categorised as either Primary or Secondary 
source areas: 
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9.2.1.1 Primary Source Areas  

> Areas where PFAS was detected in soil or groundwater exceeding the adopted assessment levels 
include areas associated with waste disposal including the ELF Stockpiles and Buried Waste Areas; 
areas which relate to the use or testing of firefighting foam equipment, including the Fire Station, Fire 
Training Pad, Former Fire Training Areas, the Parade Ground and the Former Quarry; and two other 
primary source areas which relate to singular or less frequent discharges of firefighting foam, including 
the waterslide at the site of annual Christmas parties from 1995 and 2003, and in response to a fire at the 
Former Commandant’s House in 2006.  

9.2.1.2 Secondary Source Areas  

> Secondary source areas are related to waste treatment and the discharge of treated effluent, including 
the WTP and Reused Effluent Irrigation Areas. 

9.2.2 Consideration of Monitoring Results on Risk Profile 

Assessment of PFAS concentrations from E1 and E2 compared to the DSI indicate results are somewhat 
inconsistent. New maximums and new minimums were reported during the monitoring period, with this 
occasionally occurring at the same sampling location over subsequent events, with order of magnitude 
increases and decreases also reported. It is noted that sampling in the DSI was undertaken at the end of 
both October and January, making direct comparison with some of the OMP results difficult due to potential 
seasonal variation in concentrations. In particular, variability is expected at surface water and sediment 
locations due to either their ephemeral nature or in the case of sewer and WTP locations, affected by Base 
conditions. As such, sampling results, in particular surface water, can vary due to a number of factors at the 
time of sampling or in the lead up to sampling, such as rainfall, surface water flowrate, volume of water 
present, WTP operating conditions and time of the day or day of the week. Additionally, for the majority of 
monitoring locations, there is insufficient data to complete reliable quantitative or qualitative assessment of 
trends at this time. Overall, there is insufficient evidence to suggest any changes in the current risk profile.  

It is generally considered that the existing monitoring network is sufficient to continue monitoring of these 
areas with respect to changes in risk profile. However, an order of magnitude increase was reported within 
surface water in Kapooka Creek, with increases reported in sediment. Further monitoring is required to 
assess and consider any long-term trends and potential changes to the risk profile. It is noted that a new Off-
Base surface water sampling location within a farm dam has been added to the OMP and will be sampled in 
future monitoring rounds to provide additional data for surface water within the Kapooka Creek flow pathway.  

9.3 Assessment of Current OMP 

Cardno assessed the OMP (Department of Defence, 2021a) in consideration of the findings of this 
interpretive report to identify if a review of the OMP is required. As outlined in the Defence Annual 
Interpretive Report Guidance (Defence, 2022), the following are triggers which may require an OMP Review: 

> Policy:  

- Internal or external policy changes.  

- Updates to guidance.  

> Regulations or stakeholder considerations:  

- Changes to regulatory requirements.  

- Changes to regulator advice on exposure-minimisation behaviours e.g. precautionary advice.  

- Feedback and information received as a result of community consultation.  

> Site conditions:  

- Changes or refinements to the monitoring network, frequency and parameters.  

- Interpretive analysis presented in the OMR.  

- Changes to the CSM or risk profile.  

- Significant changes of land use within the Monitoring Area or adjoining land.  

- The impacts of remediation work.  

- The requirements of a post-remediation Site Management Plan.  
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10 Conclusions 

Cardno undertook the October 2021 and April 2022 biannual groundwater, surface water and sediment 

monitoring events at Blamey Barracks Kapooka as part of the PFAS OMP. Results from these events have 

been compared to adopted assessment criteria and historical data to address the objectives of the PFAS 

OMP OMR: 

> To provide a succinct summary of the October 2021 and April 2022 monitoring data; 

> To determine trends in the distribution, concentration, and transport of PFAS; 

> To evaluate the current CSM and understanding of risk; and  

> To provide supporting data for the assessment of management actions, where relevant. 

The October 2021 and April 2022 monitoring and interpretive assessments have met the overall objective of 
the OMP to assess the changes in the nature and extent of PFAS within the environment, specifically where 
there is an identified potentially elevated risk to a receptor or a potential future risk to a receptor associated 
with Defence’s historical use of legacy AFFF. While there have been some deviations from the original OMP 
program as outlined within Section 3.2, monitoring has been carried out in general accordance with the 
SAQP to the extent possible. 

Per the requirements outlined in the Defence Annual Interpretive Report Guidance (Defence, 2021), 
quantitative trend analysis of groundwater, surface water and sediment was not performed.  

10.1.1 Groundwater 

Results from this OMP monitoring period support results reported within the PSI (Golder, 2017) and DSI 
(Jacobs, 2019), that vertical migration of PFAS from surface soils and perched water into the underlying 
regional aquifer adjacent to the WTP is currently limited. 

PFAS results around the Former Commandants House sampling area support conclusions drawn within the 
PSI (Golder, 2017) and DSI (Jacobs, 2019), that the extent of any PFAS contamination and migration in 
groundwater within this area is currently limited. 

Results within the Kapooka Creek sampling area are consistent with pre-OMP monitoring, indicating that 
PFAS migration from the perched water layer into the regional aquifer is currently limited.   

The groundwater results from the monitoring period do not indicate any new PFAS source areas, pathways 
or receptors. Therefore, there is no change to the current conceptual site model and risk profile.  

10.1.2 Surface Water 

Results from sampling locations within the Overland Drainage Pathways On-Base sampling area showed 
lower concentrations than those reported pre-OMP. 

Results from sampling locations within the Kapooka Creek sampling area saw variable concentrations 
throughout the monitoring period. Further monitoring is required to determine any long-term trends. 

PFAS concentrations within the sewer sampling area were generally below the LOR and lower than historical 
concentrations, with the exception of SW149. 

Results from sampling locations within the Wastewater Treatment Plant Ponds sampling area were 
consistent with pre-OMP results.  

Results from the sampling within the Overland Drainage Pathways – Former Quarry sampling area were 
consistent with pre-OMP results, indicating that PFAS from the Former Quarry is localised and not currently 
migrating via the surface water drainage pathway to Sandy Creek to the west. 

Surface water results from the monitoring period do not indicate any new PFAS source areas, pathways or 
receptors. Therefore, there is no change to the current conceptual site model and risk profile.  

10.1.3 Sediment 

Concentrations in overland drainage pathways On-Base reported increased PFAS concentrations during E2.  

Upstream sediment locations reported increases in PFAS concentrations during E1 compared to pre-OMP 
levels within the Kapooka Creek pathway. Concentrations decreased in the following event (E2). 
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Concentrations of PFAS within the WTP remained stable throughout the monitoring period. This is consistent 
with co-located surface water sampling results. 

Concentrations of PFOS+PFHxS and PFOS reported within the Former Quarry Overland Drainage Pathway 
decreased from pre-OMP levels over both E1 and E2 events, with both analytes below LOR during the E2 
event.  This apparent trend is consistent with surface water results and supports the hypothesis outlined 
within the DSI (Jacobs, 2019), that PFAS contamination from the Former Quarry is currently localised.  

While increases and decreases of PFAS concentrations have been observed in sediment results, they do not 
indicate any new PFAS source areas, pathways or receptors. Therefore, there is no change to the current 
conceptual site model and risk profile.  

10.2 Conceptual Site Model & Risk Profile 

The October 2021 and April 2022 monitoring events were carried out in general accordance with the OMP 
and SAQP. Results generally did not identify any substantial changes to the risk profile for the MA. An order 
of magnitude increase was reported within surface water at one location within Kapooka Creek, with 
increases reported in sediment. However, a new Off-Base surface water sampling location within a farm dam 
has been added to the OMP and will be sampled in future monitoring rounds to provide additional data for 
surface water within the Kapooka Creek flow pathway. The October 2021 and April 2022 monitoring results 
were generally within historical ranges or lower than historical data for all media tested. Several localised 
first-time detections/new exceedances of assessment criteria were identified, however, currently do not 
indicate new pathways of PFAS transport.  

As only two monitoring events have been completed, trends are difficult to identify given the limited dataset. 
Overall, there is insufficient evidence to suggest any changes in the current risk profile. Further monitoring as 
part of the OMP is required to reliably determine any potential long-term trends.  
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Table B1: Groundwater Field Data Records PFAS OMP 2022 Ongoing Monitoring Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

Location Event No. Property Easting Northing Monitoring Date
Bore Depth 

(m)
Top of casing (mAHD) SWL (bTOC) Water Colour Turbidity SWL (mAHD) Other Observations on Bore/Site Temp (Co)  DO (mg/L) EC (us/Cm)  TDS  pH  Eh (mV)

MW008 E1 On-site 524926.6 6114754.4 27-10-21 13.5 - 8.740 Clear Low -
Large open well underneath windmill. 1000mm 

diameter.
Sleeve deployed.

22.9 1.05 1640 1066 7.51 30.8

MW008 E2 On-site 524926.6 6114754.4 28-04-22 60 - 7.320 Clear - - Sampled using Low Flow 18.5 2.72 1756 1141 7.02 119.2
MW103 E1 On-site 526845.6 6110958.8 28-10-21 52.14 225.8 25.093 Clear Low 200.707 Well in good condition, sleeve deployed. 20.7 1.95 2275 1479 6.45 111.9
MW103 E2 On-site 526845.6 6110958.8 29-04-22 53.5 225.800 24.580 Cloudy Moderate, cloudy grey 201.220 - 19.7 1.17 2455 1596 6.24 41.5
MW104 E1 On-site 526597.8 6111277.7 28-10-21 53.65 231.87 35.160 Red/brown Moderate 196.710 Well in good condition, sleeve deployed. 20.5 1.85 4520 2938 6.49 130.8
MW104 E2 On-site 526597.8 6111277.7 28-04-22 54.44 231.87 34.820 Cloudy Medium 197.050 Orange to red fines at base of sleeve . 19.7 1.82 5057 3287 6.44 38.2
MW107 E1 On-site 526628.4 6111282.8 25-10-21 15.5 230.54 - - - Well Blocked. - - - - - -
MW107 E2 On-site 526628.4 6111282.8 29-04-22 14.37 230.540 - Cloudy Low - Orange to grey. 18.2 0.65 2698 1754 6.99 -18.1

MW109 E1 On-site 525096.0 6114455.5 27-10-21 34.15 193.62 24.420 Clear Low 169.200
Well in good condition, sleeve deployed. Brown-

grey.
sediment in sleeve.

22.4 0.72 1134 737 7.05 96.9

MW109 E2 On-site 525096.0 6114455.5 27-04-22 35.27 193.62 23.642 Cloudy Low 169.978 Light grey. 18 1.49 1302 846 7.06 -102.7
MW110 E1 On-site 525327.6 6114785.0 27-10-21 21.81 180.29 11.765 Clear Low 168.525 Well in good condition, sleeve deployed. 22.5 0.46 2213 1438 7.06 85.2
MW110 E2 On-site 525327.6 6114785.0 27-04-22 22.3 180.290 10.345 Clear - 169.945 - 17.4 3.19 2527 1643 7.35 -86.3

MW601 E1 Off-site 527164.1 6112666.0 25-10-21 16.825 205.3 8.060 Clear - 197.240
Gattic cover bolts warped and difficult to open, well 
in good condition, sleeve deployed. No parameter 

data has been recorded.
18.2 2.27 766 498 7.20 112.7

MW601 E2 Off-site 527164.1 6112666.0 28-04-22 17.23 205.3 7.670 Brown Medium 197.630 - 18.1 3.39 475.8 309 7.33 169.4
MW624 E1 Off-site 527138.1 6112814.3 26-10-21 52.95 205.92 9.965 Clear Low 195.955 Well in good condition, sleeve deployed. 17.1 0.39 4294 2791 6.79 141.1
MW624 E2 Off-site 527138.1 6112814.3 28-04-22 53.886 205.92 9.635 Brown Medium 196.285 Strong organic odour. 18.3 1.19 2598 1689 6.91 95.9
MW625 E1 Off-site 524517.0 6114881.7 26-10-21 22.22 174.572 8.370 Orange/brown Moderate 166.202 Well in good condition, string in well. 22.4 1.40 1764 1147 6.43 -158.0
MW625 E2 Off-site 524517.0 6114881.7 27-04-22 22.17 174.572 7.630 Cloudy Low 166.942 Grey to orange . 17.6 1.08 2044 1329 6.54 -74
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Table B2: Surface Water Field Data Records PFAS OMP 2022 Ongoing Monitoring Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

Location ID Event No. Property Easting Northing Monitoring Date
Sample Depth 

(m) 
Water Body 
Depth (m)

Flow Rate Water Colour Turbidity Other Observations Temp (Co)  DO (mg/L) EC (us/Cm) TDS (mg/L)  pH  Eh (mV)

SW103 E1 On-Base 526271.4 6110348.6 26-10-21 0 0.15 Low Clear Low Frogs and tadpoles observed in water. No odour. Algae and reeds. 20.4 11.07 239.2 156 7.41 21.5
SW103 E2 On-Base 526271.4 6110348.6 28-04-22 0.1 0.3 Slow Cloudy Medium No flow observed. 18.6 3.32 91.9 60 6.66 153
SW106 E1 On-Base 526717.6 6109926.1 26-10-21 - - - - - Location dry. - - - - - -
SW106 E2 On-Base 526717.6 6109926.1 - - - - - - Not sampled - location dry. - - - - - -
SW107 E1 On-Base 526752.7 6110464.8 26-10-21 0.1 0.2 Low Cloudy Medium Cloudy to brown stagnant water. Organic matter observed. 20.2 8.14 158.6 103 8.48 18.1
SW107 E2 On-Base 526752.7 6110464.8 02-05-22 0.2 0.5 Slow Brown High - 11.7 8.78 7.7 5 7.82 252.4
SW108 E1 On-Base 526719.2 6110895.1 26-10-21 0 1.5 Low Clear Low Aquatic vegetation observed, no odour. 19.3 6.07 768 499 9.43 15.8
SW108 E2 On-Base 526719.2 6110895.1 02-05-22 0.2 1 Slow Green Low - 17.3 5.86 857 557 9.3 184.6
SW111 E1 On-Base 526686.5 6111169.2 26-10-21 0.2 1 Low Clear Low Final overflow dam. Sediment sample, silty clay trace fine sands, trace gravelss, Grey-brown, L-M plasticity, organic matter observed. 18.8 3.02 674 438 7.94 21.9
SW111 E2 On-Base 526686.5 6111169.2 27-04-22 0.1 1 Slow Clear Low - 17.5 3.95 779 506 7.31 -38.3
SW118 E1 On-Base 526946.5 6110587.0 - - - - - - - - - - - - -
SW118 E2 On-Base 526946.5 6110587.0 28-04-22 0.05 0.2 Slow Brown Medium No flow, stagnant puddle. 18.7 5.57 92.6 60 7.31 135.7
SW121 E1 On-Base 527077.5 6111316.7 26-10-21 0.08 0.1 Low Cloudy Medium Stagnant brown cloudy water. Algae and small aquatic life observed. 22.9 6.74 140.7 92 8.02 9
SW121 E2 On-Base 527077.5 6111316.7 28-04-22 0.1 0.3 Slow Brown High Stagnant, dead bugs on water surface. 17.3 4.56 167.5 109 7.71 113
SW127 E1 On-Base 524610.6 6108182.2 25-10-21 0.1 0.5 Low Clear Low Water colour clear to light brown. Sediment sample, brown silty clay, low plasticity, brown, organic matter, with F-M sand. 21.3 5.16 124.3 81 7.86 18.6
SW127 E2 On-Base 524610.6 6108182.2 27-04-22 0.1 0.75 - Brown Medium - 16 4.5 49.7 32 7.08 137.6
SW136 E1 On-Base 526132.2 6110304.8 26-10-21 0.1 0.2 Low Clear Low Yabby observed in water. Algae and reeds in water. 18.7 7.25 296.8 193 7.54 35.5
SW136 E2 On-Base 526132.2 6110304.8 27-04-22 0.1 0.4 Medium Brown Medium - 16.9 5.3 76 49 7.1 169.2

SW140 E1 On-Base 526449.8 6109549.2 27-10-21 0.1 0.8 Low Clear Medium
Sewage pit with white metal removable lid (0.5m radius). North of other sewage pit with concrete lid. Sampled from larger pit inside. Roots 

and rootlets in smaller pit inside.
18 5.34 637 414 7.75 33.2

SW140 E2 On-Base 526449.8 6109549.2 28-04-22 0.1 1 Slow Clear Low No odour. 19.1 1.66 628 408 7.1 21.5
SW144 E1 On-Base 526185.0 6110390.0 27-10-21 0.1 0.2 Medium Brown High Sewerage odour, faeces and corn observed, brown- Grey water. 17.9 0.74 1025 666 8.45 -51.3
SW144 E2 On-Base 526185.0 6110390.0 29-04-22 0.1 0.2 Fast Cloudy Medium Strong sewage odour, decaying food chunks present. 21.8 0 1156 751 8.88 -107.8
SW148 E1 On-Base 526404.5 6110931.5 27-10-21 0.05 0.1 Medium Cloudy Medium Sewerage odour, faecal matter observed. 19.4 1.14 1059 688 8.46 14.4
SW148 E2 On-Base 526404.5 6110931.5 28-04-22 0.02 0.1 Medium Cloudy Medium Sewage odour, toilet paper observed, brown, cloudy. 21 0.21 1295 842 8.31 -82.3
SW149 E1 On-Base 526455.0 6111012.0 27-10-21 0 0 Low Cloudy Medium Sampled from inflow pipe to pit, minimal flow. 18 5.24 975 634 8.7 33.7
SW149 E2 On-Base 526455.0 6111012.0 29-04-22 0.01 0.01 Slow Cloudy Medium Grey. 19.8 1.73 1257 817 8.15 17
SW614 E1 Off-Base 527151.5 6112749.5 27-10-21 0.02 0.05 Low Cloudy Medium Stagnant light brown to cloudy water. High amounts of vegeta to on and sediment. 10.5 6.51 233.4 152 6.77 32.9
SW614 E2 Off-Base 527151.5 6112749.5 - - - - - - Not sampled - location dry. - - - - - -
SW677 E1 Off-Base 526647.3 6114308.7 26-10-21 0 0 No surface water observed within on or surrounding culvert. - - - - - -
SW677 E2 Off-Base 526647.3 6114308.7 - - - - - - Not sampled - location dry. - - - - - -
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Table B3: Sediment Field Data Records PFAS OMP 2022 Ongoing Monitoring Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

Location ID Event No. Property Easting Northing Monitoring Date Other Observations

SD103 E1 On-base 526271.40 6110348.60 26-10-21 Frogs and tadpoles observed in water. No odour. Algae and reeds.
SD103 E2 On-base 526271.40 6110348.60 28-04-22 Dark brown silty clay, moist, moderate plasticity, no odour, no staining.
SD106 E1 On-base 526717.60 6109926.10 26-10-21 Creek bed dry, no surface water sample taken.

SD106 E2 On-base 526717.60 6109926.10 28-04-22
Sediment sample taken from a depth of 0.1m under reed bed. Dark brown, silty clay, organic material present (plant root), low to moderate plasticity, no odour, no 

staining.
SD107 E1 On-base 526752.70 6110464.80 26-10-21 Cloudy to brown stagnant water. Organic matter observed.
SD107 E2 On-base 526752.70 6110464.80 02-05-22 Taken from 0.1m, dark brown silty clay, moderate plasticity, some organic material, no odour, no staining.
SD108 E1 On-base 526719.20 6110895.10 26-10-21 Aquatic vegetation observed. No odour.
SD108 E2 On-base 526719.20 6110895.10 02-05-22 Silty clay with gravels, brown to orange mottled grey, slightly wet, tree rootlets, no odour, no staining.
SD111 E1 On-base 526686.50 6111169.20 26-10-21 Final overflow dam. Sediment sample: silty clay with trace fine sands, grey brown, low to medium plasticity, organic matter observed.
SD111 E2 On-base 526686.50 6111169.20 27-04-22 Silty clay, brown mottled grey,  slightly wet, moderate-high plasticity, trace rootlets, no odour, no staining, water seeping in at 0.1m depth.
SD118 E2 On-base 526946.53 6110587.04 28-04-22 Sediment sampled from 0.1m, light brown gravelly silty clay, slight organic material, moderate plasticity, moist, no odour, no staining.
SD121 E1 On-base 527077.50 6111316.70 26-10-21 Stagnant brown cloudy water. Algae and small aquatic life observed.
SD121 E2 On-base 527077.50 6111316.70 28-04-22 Sediment sampled at 0.1m. Silty clay, reddish brown, moderate plasticity, wet, no odour, no staining. 
SD127 E1 On-base 524610.60 6108182.20 25-10-21 Sediment sample: brown silty clay, low plasticity, brown, organic matter, with fine to medium sand.
SD127 E2 On-base 524610.60 6108182.20 27-04-22 Silty clay, gray mottled brown, wet, moderate plasticity, no odour no staining, taken at 0.2m.
SD136 E1 On-base 526133.00 6110304.10 26-10-21 Yabby observed in water. Algae and reeds in water.
SD136 E2 On-base 526133.00 6110304.10 27-04-22 Dark brown with orange mottle, silty clay, slightly moist, moderate plasticity, no odour, no staining.
SD614 E1 Off-base 527151.50 6112749.50 27-10-21 High amounts of vegetation and sediment.
SD614 E2 Off-base 527151.50 6112749.50 28-04-22 Sediment sampled at 0.1 depth, silty clay, moderately high plasticity, brown with trace rootlets and gravels, no odour, no staining. 
SD677 E2 Off-base 526647.30 6114308.65 28-04-22 Overgrown. Sediment sampled at 0.1m depth, silty clay brown, slightly moist, trace gravels and rootlets, moderate plasticity, no odour.
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Table B4: Groundwater PFAS Analytical Results PFAS OMP 2022 Ongoing Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence
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µg/L µg/L µg/L UG/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L UG/L

0.0003 0.0005 0.0003 0.01 0.0005 0.0005 0.0005 0.0005 0.0005 0.002 0.0005 0.0005 0.01
PFAS NEMP 2.0 Table 1 Health Drinking Water 0.56 0.07
PFAS NEMP 2.0 Table 1 Health Recreational Water 10 2
PFAS NEMP 2.0 Table 5 Freshwater 95% 0.13 220

Location Code Date Field ID Sample Type Lab Report No.

16 Mar 2017 0315_MW008_170316 Normal ES1706394 0.0252 <0.0005 0.111 - 0.0145 0.0088 0.0855 0.0034 <0.0005 0.023 <0.0005 <0.0005 -
0315_MW008_S_181218 Normal ES1838696 0.04 <0.01 0.14 - <0.02 <0.02 0.10 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC102_181218 Field_D ES1838696 0.04 <0.01 0.14 - <0.02 <0.02 0.10 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC104_181218 Field_D ES1838696 0.04 <0.01 0.15 - <0.02 <0.02 0.11 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC202_181218 Interlab_D 635075 0.09 <0.01 0.23 - 0.01 0.01 0.14 <0.01 <0.01 <0.05 <0.01 <0.01 -
0315_MW008_S_200309 Normal ES2008982 0.06 <0.01 0.23 - <0.02 <0.02 0.17 <0.02Table B3 - SD DescriptionsRev1<0.1 <0.02 <0.02 -
0315_QC101_200309 Field_D ES2008982 0.06 <0.01 0.23 - <0.02 <0.02 0.17 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC201_200309 Interlab_D 239048 0.05 <0.01 0.18 - 0.01 <0.01 0.13 <0.01 <0.02 <0.02 <0.02 <0.01 -

28 Oct 2021 0315_MW008_20211028 Normal ES2139229 0.03 <0.01 0.11 - <0.02 <0.02 0.08 <0.02 <0.02 <0.1 <0.02 <0.02 -
28 Apr 2022 0315_MW008_20220428 Normal EM2208205 0.02 <0.01 0.10 - <0.02 <0.02 0.08 <0.02 <0.02 <0.1 <0.02 <0.02 -
20 Feb 2019 0315_MW103_S_190220 Normal ES1905450 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 -
28 Oct 2021 0315_MW103_20211028 Normal ES2139229 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
29 Apr 2022 0315_MW103_20220429 Normal EM2208205 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
20 Feb 2019 0315_MW104_S_190220 Normal ES1905450 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 -
28 Oct 2021 0315_MW104_20211028 Normal ES2139229 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
28 Apr 2022 0315_MW104_20220428 Normal EM2208205 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
30 Jan 2019 0315_MW107_P_190130 Normal ES1902996 <0.01 <0.01 0.10 - <0.02 <0.02 0.10 <0.02 <0.02 <0.1 <0.02 <0.02 -
07 Mar 2019 0315_MW107_P_190307 Normal ES1907492 0.02 <0.01 0.07 - <0.02 <0.02 0.05 <0.02 <0.02 <0.1 <0.02 <0.02 -
29 Apr 2022 0315_MW107_20220429 Normal EM2208205 0.02 0.02 0.14 - 0.02 0.02 0.12 <0.02 <0.02 <0.1 <0.02 <0.02 -
10 Mar 2020 0315_MW109_S_200310 Normal ES2008982 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 -

0315_MW109_20211027 Normal ES2139229 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC105_20211027 Field_D ES2139230 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC205_20211027 Interlab_D 837707 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01
0315_MW109_20220427 Normal EM2208205 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC101_20220427 Field_D EM2208205 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC201_20220427 Interlab_D 889626 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01

10 Mar 2020 0315_MW110_S_200310 Normal ES2008982 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 -
28 Oct 2021 0315_MW110_20211027 Normal ES2139229 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
27 Apr 2022 0315_MW110_20220427 Normal EM2208205 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -

0315_MW601_S_190129 Normal ES1902996 0.01 <0.01 0.15 - <0.02 <0.02 0.14 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC101_190129 Field_D ES1902996 0.01 <0.01 0.15 - <0.02 <0.02 0.14 <0.02 <0.02 <0.1 <0.02 <0.02 -
0315_QC201_190129 Interlab_D 638493 0.01 <0.01 0.1 - 0.01 0.01 0.09 <0.01 <0.01 <0.05 <0.01 0.01 -

18 Feb 2019 0315_MW601_S_190218 Normal ES1905450 0.02 <0.01 0.25 - <0.02 <0.02 0.23 <0.02 <0.02 <0.1 0.02 0.02 -
12 Mar 2020 0315_MW601_P_200312 Normal ES2008982 0.16 0.01 0.89 - 0.06 0.08 0.73 0.03 <0.02 <0.1 <0.02 0.04 -
27 Oct 2021 0315_MW601_20211027 Normal ES2139235 0.17 <0.01 0.59 - 0.03 0.03 0.42 <0.02 <0.02 <0.1 <0.02 0.03 -
28 Apr 2022 0315_MW601_20220428 Normal EM2208229 0.20 0.01 0.65 - 0.03 0.04 0.45 0.02 <0.02 <0.1 <0.02 0.03 -
11 Mar 2020 0315_MW624_S_200311 Normal ES2008982 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 -
27 Oct 2021 0315_MW624_20211027 Normal ES2139235 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
20 Dec 2021 MW624 Normal EM2125953 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
28 Apr 2022 0315_MW624_20220428 Normal EM2208229 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
21 May 2020 0315_MW625_S_200521 Normal ES2017986 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 -
26 Oct 2021 0315_MW625_20211026 Normal ES2139232 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -
27 Apr 2022 0315_MW625_20220427 Normal EM2208223 <0.01 <0.01 <0.01 - <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 -

Perfluorocarbons

LOR

18 Dec 2018

MW624

MW625

09 Mar 2020

MW008

29 Jan 2019

27 Oct 2021

27 Apr 2022

MW109

MW103

MW104

MW107

MW110

MW601
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Table B4: Groundwater PFAS Analytical Results PFAS OMP 2022 Ongoing Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

PFAS NEMP 2.0 Table 1 Health Drinking Water
PFAS NEMP 2.0 Table 1 Health Recreational Water
PFAS NEMP 2.0 Table 5 Freshwater 95%

Location Code Date Field ID Sample Type Lab Report No.

16 Mar 2017 0315_MW008_170316 Normal ES1706394

0315_MW008_S_181218 Normal ES1838696

0315_QC102_181218 Field_D ES1838696

0315_QC104_181218 Field_D ES1838696

0315_QC202_181218 Interlab_D 635075

0315_MW008_S_200309 Normal ES2008982

0315_QC101_200309 Field_D ES2008982

0315_QC201_200309 Interlab_D 239048

28 Oct 2021 0315_MW008_20211028 Normal ES2139229

28 Apr 2022 0315_MW008_20220428 Normal EM2208205

20 Feb 2019 0315_MW103_S_190220 Normal ES1905450

28 Oct 2021 0315_MW103_20211028 Normal ES2139229

29 Apr 2022 0315_MW103_20220429 Normal EM2208205

20 Feb 2019 0315_MW104_S_190220 Normal ES1905450

28 Oct 2021 0315_MW104_20211028 Normal ES2139229

28 Apr 2022 0315_MW104_20220428 Normal EM2208205

30 Jan 2019 0315_MW107_P_190130 Normal ES1902996

07 Mar 2019 0315_MW107_P_190307 Normal ES1907492

29 Apr 2022 0315_MW107_20220429 Normal EM2208205

10 Mar 2020 0315_MW109_S_200310 Normal ES2008982

0315_MW109_20211027 Normal ES2139229

0315_QC105_20211027 Field_D ES2139230

0315_QC205_20211027 Interlab_D 837707

0315_MW109_20220427 Normal EM2208205

0315_QC101_20220427 Field_D EM2208205

0315_QC201_20220427 Interlab_D 889626

10 Mar 2020 0315_MW110_S_200310 Normal ES2008982

28 Oct 2021 0315_MW110_20211027 Normal ES2139229

27 Apr 2022 0315_MW110_20220427 Normal EM2208205

0315_MW601_S_190129 Normal ES1902996

0315_QC101_190129 Field_D ES1902996

0315_QC201_190129 Interlab_D 638493
18 Feb 2019 0315_MW601_S_190218 Normal ES1905450

12 Mar 2020 0315_MW601_P_200312 Normal ES2008982

27 Oct 2021 0315_MW601_20211027 Normal ES2139235

28 Apr 2022 0315_MW601_20220428 Normal EM2208229

11 Mar 2020 0315_MW624_S_200311 Normal ES2008982

27 Oct 2021 0315_MW624_20211027 Normal ES2139235

20 Dec 2021 MW624 Normal EM2125953

28 Apr 2022 0315_MW624_20220428 Normal EM2208229

21 May 2020 0315_MW625_S_200521 Normal ES2017986

26 Oct 2021 0315_MW625_20211026 Normal ES2139232

27 Apr 2022 0315_MW625_20220427 Normal EM2208223

LOR

18 Dec 2018

MW624

MW625

09 Mar 2020

MW008

29 Jan 2019

27 Oct 2021

27 Apr 2022

MW109

MW103

MW104

MW107

MW110

MW601
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L ug/L µg/L µg/L µg/L

0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.001 0.001 0.001 0.0005

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.0005
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.01 <0.01 <0.02 <0.02 <0.05 <0.1 <0.5 <0.1 <0.05 <0.05 <0.1 <0.5 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 <0.02

Perfluorocarbons
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Table B4: Groundwater PFAS Analytical Results PFAS OMP 2022 Ongoing Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

PFAS NEMP 2.0 Table 1 Health Drinking Water
PFAS NEMP 2.0 Table 1 Health Recreational Water
PFAS NEMP 2.0 Table 5 Freshwater 95%

Location Code Date Field ID Sample Type Lab Report No.

16 Mar 2017 0315_MW008_170316 Normal ES1706394

0315_MW008_S_181218 Normal ES1838696

0315_QC102_181218 Field_D ES1838696

0315_QC104_181218 Field_D ES1838696

0315_QC202_181218 Interlab_D 635075

0315_MW008_S_200309 Normal ES2008982

0315_QC101_200309 Field_D ES2008982

0315_QC201_200309 Interlab_D 239048

28 Oct 2021 0315_MW008_20211028 Normal ES2139229

28 Apr 2022 0315_MW008_20220428 Normal EM2208205

20 Feb 2019 0315_MW103_S_190220 Normal ES1905450

28 Oct 2021 0315_MW103_20211028 Normal ES2139229

29 Apr 2022 0315_MW103_20220429 Normal EM2208205

20 Feb 2019 0315_MW104_S_190220 Normal ES1905450

28 Oct 2021 0315_MW104_20211028 Normal ES2139229

28 Apr 2022 0315_MW104_20220428 Normal EM2208205

30 Jan 2019 0315_MW107_P_190130 Normal ES1902996

07 Mar 2019 0315_MW107_P_190307 Normal ES1907492

29 Apr 2022 0315_MW107_20220429 Normal EM2208205

10 Mar 2020 0315_MW109_S_200310 Normal ES2008982

0315_MW109_20211027 Normal ES2139229

0315_QC105_20211027 Field_D ES2139230

0315_QC205_20211027 Interlab_D 837707

0315_MW109_20220427 Normal EM2208205

0315_QC101_20220427 Field_D EM2208205

0315_QC201_20220427 Interlab_D 889626

10 Mar 2020 0315_MW110_S_200310 Normal ES2008982

28 Oct 2021 0315_MW110_20211027 Normal ES2139229

27 Apr 2022 0315_MW110_20220427 Normal EM2208205

0315_MW601_S_190129 Normal ES1902996

0315_QC101_190129 Field_D ES1902996

0315_QC201_190129 Interlab_D 638493
18 Feb 2019 0315_MW601_S_190218 Normal ES1905450

12 Mar 2020 0315_MW601_P_200312 Normal ES2008982

27 Oct 2021 0315_MW601_20211027 Normal ES2139235

28 Apr 2022 0315_MW601_20220428 Normal EM2208229

11 Mar 2020 0315_MW624_S_200311 Normal ES2008982

27 Oct 2021 0315_MW624_20211027 Normal ES2139235

20 Dec 2021 MW624 Normal EM2125953

28 Apr 2022 0315_MW624_20220428 Normal EM2208229

21 May 2020 0315_MW625_S_200521 Normal ES2017986

26 Oct 2021 0315_MW625_20211026 Normal ES2139232

27 Apr 2022 0315_MW625_20220427 Normal EM2208223

LOR

18 Dec 2018

MW624

MW625

09 Mar 2020

MW008

29 Jan 2019

27 Oct 2021

27 Apr 2022

MW109

MW103

MW104

MW107

MW110

MW601
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µg/L µg/L µg/L µg/L µg/L µg/L mg/kg mg/kg UG/L mg/kg ug/L

0.0005 0.001 0.001 0.001 0.001 0.0003 0.0002 0.00001 0.01 0.005 0.01

<0.0005 <0.001 <0.001 <0.001 <0.001 0.16 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.14 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.14 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.15 - - - - -
<0.05 <0.01 <0.05 <0.01 <0.01 0.25 - - 0.09 - 0.23
<0.02 <0.05 <0.05 <0.05 <0.05 0.23 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.23 - - - - -
<0.02 <0.01 <0.01 <0.01 <0.01 0.19 - 0.00005 - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.11 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.10 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 0.18 <0.05 <0.05 0.18 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.10 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.07 - - - - -
<0.02 <0.05 0.07 <0.05 <0.05 0.27 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.05 <0.01 <0.05 <0.01 <0.01 <0.1 - - <0.01 - <0.01
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.05 <0.01 <0.05 <0.01 <0.01 <0.1 - - <0.01 - <0.01
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.18 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.15 - - - - -
<0.05 <0.01 <0.05 <0.01 <0.01 0.14 - - 0.01 - 0.1
<0.02 <0.05 <0.05 <0.05 <0.05 0.29 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 1.11 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.68 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 0.78 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 0.05 <0.05 <0.05 0.05 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
<0.02 <0.05 <0.05 <0.05 <0.05 <0.01 - - - - -
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Table B5: Surface Water PFAS Analytical Results PFAS OMP 2022 Ongoing Monitoring Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence
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0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.02 0.1 0.02 0.02 0.02 0.02 0.02 0.02 0.02

PFAS NEMP 2.0 Table 1 Health Drinking Water 0.56 0.07
PFAS NEMP 2.0 Table 1 Health Recreational Water 10 2
PFAS NEMP 2.0 Table 5 Freshwater 95% 0.13 220

Location Code Monitoring Zone Sampled Date Field ID Sample Type Lab Report No.
On-Base 10-12-18 0315_SW103_181210 Normal ES1837611 0.67 0.05 1.31 0.1 0.06 0.64 0.02 <0.02 <0.1 0.13 0.18 0.04 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_QC203_20211026 Interlab_D 837707 1.00 0.03 1.31 0.02 0.02 0.31 0.02 <0.01 <0.05 0.06 0.07 0.02 <0.01 <0.01 <0.01 <0.01
On-Base 26-10-21 0315_QC103_20211026 Field_D ES2139230 0.74 0.03 0.99 0.02 <0.02 0.25 <0.02 <0.02 <0.1 0.06 0.07 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_SW103_20211026 Normal ES2139229 0.60 0.02 0.82 <0.02 <0.02 0.22 <0.02 <0.02 <0.1 0.06 0.06 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 28-04-22 0315_SW103_20220428 Normal EM2208205 0.19 <0.01 0.28 <0.02 <0.02 0.09 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

SW106 On-Base 16-12-18 0315_SW106_181216 Normal ES1838218 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 10-12-18 0315_SW107_181210 Normal ES1837611 0.43 0.03 0.65 0.02 <0.02 0.22 <0.02 <0.02 <0.1 0.03 0.04 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_SW107_20211026 Normal ES2139229 0.18 0.01 0.25 <0.02 <0.02 0.07 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 02-05-22 0315_SW107_20220502 Normal EM2208205 0.15 <0.01 0.20 <0.02 <0.02 0.05 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 15-12-18 0315_SW108_181215 Normal ES1838218 0.02 0.02 0.06 0.02 <0.02 0.04 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_SW108_20211026 Normal ES2139229 0.01 <0.01 0.02 <0.02 <0.02 0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 02-05-22 0315_SW108_20220502 Normal EM2208205 0.02 0.01 0.04 <0.02 <0.02 0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 15-12-18 0315_SW111_181215 Normal ES1838218 0.03 0.02 0.11 0.02 <0.02 0.08 <0.02 <0.02 <0.1 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_SW111_20211026 Normal ES2139229 0.02 <0.01 0.04 <0.02 <0.02 0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 27-04-22 0315_SW111_20220427 Normal EM2208205 0.02 <0.01 0.04 <0.02 <0.02 0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 30-11-18 0315_SW118_181130 Normal ES1836659 0.52 0.02 0.67 <0.02 <0.02 0.15 <0.02 <0.02 <0.1 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 13-12-18 0315_SW118_181213 Normal ES1837950 0.07 <0.01 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 28-04-22 0315_SW118_20220428 Normal EM2208205 0.18 <0.01 0.24 <0.02 <0.02 0.06 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 30-11-18 0315_SW121_181130 Normal ES1836659 0.28 0.02 0.39 <0.02 <0.02 0.11 <0.02 <0.02 <0.1 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_SW121_20211026 Normal ES2139229 0.22 0.01 0.31 <0.02 <0.02 0.09 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 28-04-22 0315_SW121_20220428 Normal EM2208205 0.16 <0.01 0.21 <0.02 <0.02 0.05 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 14-12-18 0315_SW127_181214 Normal ES1838218 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 25-10-21 0315_QC201_20211025 Interlab_D 837707 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
On-Base 25-10-21 0315_QC101_20211025 Field_D ES2139230 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 25-10-21 0315_SW127_20211025 Normal ES2139229 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 27-04-22 0315_SW127_20220427 Normal EM2208205 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 29-01-19 0315_SW136_190129 Normal ES1902996 1.48 0.11 4.15 0.26 0.24 2.67 0.04 <0.02 <0.1 0.17 0.44 0.16 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_SW136_20211026 Normal ES2139229 1.20 0.04 1.93 0.06 0.06 0.73 0.03 <0.02 <0.1 0.11 0.19 0.03 <0.02 <0.02 <0.02 <0.02
On-Base 27-04-22 0315_QC102_20220427 Field_D EM2208205 0.05 <0.01 0.07 <0.02 <0.02 0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 27-04-22 0315_QC202_20220427 Interlab_D 889626 0.06 <0.01 0.08 <0.01 <0.01 0.02 <0.01 <0.01 <0.05 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
On-Base 27-04-22 0315_SW136_20220427 Normal EM2208205 0.04 <0.01 0.05 <0.02 <0.02 0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 29-01-19 0315_SW140_190129 Normal ES1902996 0.03 <0.01 0.25 0.04 0.03 0.22 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 26-10-21 0315_SW140_20211026 Normal ES2139229 <0.01 <0.01 0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 28-04-22 0315_QC103_20220428 Field_D EM2208205 <0.01 <0.01 0.01 <0.02 <0.02 0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 28-04-22 0315_QC203_20220428 Interlab_D 889626 <0.01 <0.01 0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
On-Base 28-04-22 0315_SW140_20220428 Normal EM2208205 <0.01 <0.01 0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 29-01-19 0315_SW144_190129 Normal ES1902996 0.01 <0.01 0.03 <0.02 <0.02 0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 27-10-21 0315_SW144_20211027 Normal ES2139229 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 29-04-22 0315_SW144_20220429 Normal EM2208205 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 29-01-19 0315_SW148_190129 Normal ES1902996 0.47 0.01 0.61 0.02 <0.02 0.14 <0.02 <0.02 <0.1 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 27-10-21 0315_SW148_20211027 Normal ES2139229 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 28-04-22 0315_SW148_20220428 Normal EM2208205 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 29-01-19 0315_SW149_190129 Normal ES1902996 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 27-10-21 0315_SW149_20211027 Normal ES2139229 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
On-Base 29-04-22 0315_SW149_20220429 Normal EM2208205 0.02 <0.01 0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Off-Base 13-12-18 0315_SW614_181213 Normal ES1837950 0.03 <0.01 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Off-Base 27-10-21 0315_SW614_20211027 Normal ES2139235 0.27 <0.01 0.35 <0.02 <0.02 0.08 <0.02 <0.02 <0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
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Table B5: Surface Water PFAS Analytical Results PFAS OMP 2022 Ongoing Monitoring Report 
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

PFAS NEMP 2.0 Table 1 Health Drinking Water
PFAS NEMP 2.0 Table 1 Health Recreational Water
PFAS NEMP 2.0 Table 5 Freshwater 95%

Location Code Monitoring Zone Sampled Date Field ID Sample Type Lab Report No.
On-Base 10-12-18 0315_SW103_181210 Normal ES1837611
On-Base 26-10-21 0315_QC203_20211026 Interlab_D 837707
On-Base 26-10-21 0315_QC103_20211026 Field_D ES2139230
On-Base 26-10-21 0315_SW103_20211026 Normal ES2139229
On-Base 28-04-22 0315_SW103_20220428 Normal EM2208205

SW106 On-Base 16-12-18 0315_SW106_181216 Normal ES1838218
On-Base 10-12-18 0315_SW107_181210 Normal ES1837611
On-Base 26-10-21 0315_SW107_20211026 Normal ES2139229
On-Base 02-05-22 0315_SW107_20220502 Normal EM2208205
On-Base 15-12-18 0315_SW108_181215 Normal ES1838218
On-Base 26-10-21 0315_SW108_20211026 Normal ES2139229
On-Base 02-05-22 0315_SW108_20220502 Normal EM2208205
On-Base 15-12-18 0315_SW111_181215 Normal ES1838218
On-Base 26-10-21 0315_SW111_20211026 Normal ES2139229
On-Base 27-04-22 0315_SW111_20220427 Normal EM2208205
On-Base 30-11-18 0315_SW118_181130 Normal ES1836659
On-Base 13-12-18 0315_SW118_181213 Normal ES1837950
On-Base 28-04-22 0315_SW118_20220428 Normal EM2208205
On-Base 30-11-18 0315_SW121_181130 Normal ES1836659
On-Base 26-10-21 0315_SW121_20211026 Normal ES2139229
On-Base 28-04-22 0315_SW121_20220428 Normal EM2208205
On-Base 14-12-18 0315_SW127_181214 Normal ES1838218
On-Base 25-10-21 0315_QC201_20211025 Interlab_D 837707
On-Base 25-10-21 0315_QC101_20211025 Field_D ES2139230
On-Base 25-10-21 0315_SW127_20211025 Normal ES2139229
On-Base 27-04-22 0315_SW127_20220427 Normal EM2208205
On-Base 29-01-19 0315_SW136_190129 Normal ES1902996
On-Base 26-10-21 0315_SW136_20211026 Normal ES2139229
On-Base 27-04-22 0315_QC102_20220427 Field_D EM2208205
On-Base 27-04-22 0315_QC202_20220427 Interlab_D 889626
On-Base 27-04-22 0315_SW136_20220427 Normal EM2208205
On-Base 29-01-19 0315_SW140_190129 Normal ES1902996
On-Base 26-10-21 0315_SW140_20211026 Normal ES2139229
On-Base 28-04-22 0315_QC103_20220428 Field_D EM2208205
On-Base 28-04-22 0315_QC203_20220428 Interlab_D 889626
On-Base 28-04-22 0315_SW140_20220428 Normal EM2208205
On-Base 29-01-19 0315_SW144_190129 Normal ES1902996
On-Base 27-10-21 0315_SW144_20211027 Normal ES2139229
On-Base 29-04-22 0315_SW144_20220429 Normal EM2208205
On-Base 29-01-19 0315_SW148_190129 Normal ES1902996
On-Base 27-10-21 0315_SW148_20211027 Normal ES2139229
On-Base 28-04-22 0315_SW148_20220428 Normal EM2208205
On-Base 29-01-19 0315_SW149_190129 Normal ES1902996
On-Base 27-10-21 0315_SW149_20211027 Normal ES2139229
On-Base 29-04-22 0315_SW149_20220429 Normal EM2208205
Off-Base 13-12-18 0315_SW614_181213 Normal ES1837950
Off-Base 27-10-21 0315_SW614_20211027 Normal ES2139235
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µg/L µg/L µg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L
0.02 0.05 0.02 0.05 0.00005 0.05 0.05 0.02 0.02 0.05 0.05 0.05 0.05 0.01 0.00001

<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 1.89  - 
<0.01 <0.01 <0.05 <0.05 <0.00005 <0.05 <0.05 <0.05 <0.05 <0.01 <0.05 <0.01 <0.01 1.55 0.00134
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 1.17  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.96  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.28  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.77  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.26  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.2  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.1  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.02  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.05  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.18  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.04  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.04  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.72  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.07  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.24  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.44  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.32  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.21  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.01 <0.01 <0.05 <0.05 <0.00005 <0.05 <0.05 <0.05 <0.05 <0.01 <0.05 <0.01 <0.01 <0.1 <0.00001
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 5.57  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 2.45  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.07  - 
<0.01 <0.01 <0.05 <0.05 <0.00005 <0.05 <0.05 <0.05 <0.05 <0.01 <0.05 <0.01 <0.01 0.11 0.00008
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.05  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.32  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.02  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.01  - 
<0.01 <0.01 <0.05 <0.05 <0.00005 <0.05 <0.05 <0.05 <0.05 <0.01 <0.05 <0.01 <0.01 <0.1 0.00002
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.02  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.03  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.66  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 0.06 <0.05 <0.05 0.06  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 <0.01  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 0.07 <0.05 <0.05 0.09  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.03  - 
<0.02 <0.05 <0.02 <0.05 <0.00005 <0.05 <0.05 <0.02 <0.02 <0.05 <0.05 <0.05 <0.05 0.35  - 

Perfluorocarbons
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Table B6: Sediment PFAS Analytical Results PFAS OMP 2022 Ongoing Monitoring Report
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

P
e

rf
lu

o
ro

o
c

ta
n

e
 s

u
lf

o
n

ic
 a

c
id

 
(P

F
O

S
)

 P
e

rf
lu

o
ro

o
c

ta
n

o
a

te
 (

P
F

O
A

)

S
u

m
 o

f 
P

F
H

x
S

 a
n

d
 P

F
O

S

P
e

rf
lu

o
ro

n
o

n
a

n
e

s
u

lf
o

n
ic

 a
c

id
 

(P
F

N
S

)

P
e

rf
lu

o
ro

b
u

ta
n

e
 s

u
lf

o
n

ic
 a

c
id

 
(P

F
B

S
)

P
e

rf
lu

o
ro

p
e

n
ta

n
e

 s
u

lf
o

n
ic

 a
c

id
 

(P
F

P
e

S
)

P
e

rf
lu

o
ro

h
e

x
a

n
e

 s
u

lf
o

n
ic

 a
c

id
 

(P
F

H
x

S
)

P
e

rf
lu

o
ro

h
e

p
ta

n
e

 s
u

lf
o

n
ic

 a
c

id
 

(P
F

H
p

S
)

P
e

rf
lu

o
ro

d
e

c
a

n
e

s
u

lf
o

n
ic

 a
c

id
 

(P
F

D
S

)

P
e

rf
lu

o
ro

b
u

ta
n

o
ic

 a
c

id
 (

P
F

B
A

)

P
e

rf
lu

o
ro

p
e

n
ta

n
o

ic
 a

c
id

 (
P

F
P

e
A

)

P
e

rf
lu

o
ro

h
e

x
a

n
o

ic
 a

c
id

 (
P

F
H

x
A

)

P
e

rf
lu

o
ro

p
ro

p
a

n
e

s
u

lf
o

n
ic

 a
c

id
 

(P
F

P
rS

)

P
e

rf
lu

o
ro

h
e

p
ta

n
o

ic
 a

c
id

 (
P

F
H

p
A

)

P
e

rf
lu

o
ro

n
o

n
a

n
o

ic
 a

c
id

 (
P

F
N

A
)

P
e

rf
lu

o
ro

d
e

c
a

n
o

ic
 a

c
id

 (
P

F
D

A
)

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.0002 0.0002 0.0002 0.005 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.0002 0.0002 0.005 0.0002 0.0002 0.0002

Location Code Monitoring Zone Sampled Date Field ID Sample Type Lab Report No.
On-Base 10-12-18 0315_SD103_181210 Normal ES1837611 0.0086 <0.0002 0.0096  - <0.0002 <0.0002 0.001 <0.0002 0.0003 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_QC104_20211026 Field_D ES2139230 0.0126 <0.0002 0.0132  - <0.0002 <0.0002 0.0006 <0.0002 0.0006 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_SD103_20211026 Normal ES2139229 0.014 <0.0002 0.0146  - <0.0002 <0.0002 0.0006 <0.0002 0.0004 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002

On-Base 28-04-22 0315_QC105_20220428 Field_D EM2208205 0.0163 <0.0002 0.0173  - <0.0002 <0.0002 0.001 <0.0002 0.0005 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 0.0004
On-Base 28-04-22 0315_QC205_20220428 Interlab_D 889626 0.013 <0.005 0.013 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
On-Base 28-04-22 0315_SD103_20220428 Normal EM2208205 0.0163 <0.0002 0.0175  - <0.0002 <0.0002 0.0012 <0.0002 0.0007 <0.001 <0.0002 0.0002  - <0.0002 <0.0002 0.0003
On-Base 16-12-18 0315_SD106_181216 Normal ES1838218 0.0076 <0.0002 0.008  - <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_SD106_20211026 Normal ES2139229 0.0042 <0.0002 0.0042  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 28-04-22 0315_SD106_20220428 Normal EM2208205 0.0042 0.0002 0.0042  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 0.0012
On-Base 10-12-18 0315_SD107_181210 Normal ES1837611 0.0142 <0.0002 0.0149  - <0.0002 <0.0002 0.0007 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_SD107_20211026 Normal ES2139229 0.0051 <0.0002 0.0051  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 02-05-22 0315_SD107_20220502 Normal EM2208205 0.0037 <0.0002 0.0042  - <0.0002 <0.0002 0.0005 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 15-12-18 0315_SD108_181215 Normal ES1838218 0.0004 <0.0002 0.0004  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_SD108_20211026 Normal ES2139229 <0.0002 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 02-05-22 0315_SD108_20220502 Normal EM2208205 <0.0002 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 15-12-18 0315_SD111_181215 Normal ES1838218 0.0041 <0.0002 0.0045  - <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 0.0003 <0.0002
On-Base 26-10-21 0315_SD111_20211026 Normal ES2139229 0.0008 <0.0002 0.0008  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 27-04-22 0315_SD111_20220427 Normal EM2208205 0.0005 <0.0002 0.0005  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 30-11-18 0315_SD118_181130 Normal ES1836659 0.0037 <0.0002 0.0037  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_SD118_20211026 Normal ES2139229 0.0045 <0.0002 0.0045  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 28-04-22 0315_SD118_20220428 Normal EM2208205 0.0077 <0.0002 0.0077  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 30-11-18 0315_SD121_181130 Normal ES1836659 0.0238 <0.0002 0.0246  - <0.0002 <0.0002 0.0008 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_SD121_20211026 Normal ES2139229 0.0016 <0.0002 0.0016  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 21-12-21 QC101_211221 Field_D EM2125953 0.0194 <0.0002 0.0197  - <0.0002  - 0.0003  -  - <0.001 <0.0002 <0.0002  - <0.0002  -  - 
On-Base 21-12-21 QC201_211221 Interlab_D 853128 0.033 <0.005 0.033  -  -  - <0.005  -  -  -  -  -  -  -  -  - 
On-Base 21-12-21 SD121 Normal EM2125953 0.0184 <0.0002 0.0188  - <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 28-04-22 0315_SD121_20220428 Normal EM2208205 0.0009 <0.0002 0.0009  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 14-12-18 0315_SD127_181214 Normal ES1838218 0.0007 <0.0002 0.0007  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 25-10-21 0315_QC102_20211025 Field_D ES2139230 0.0003 <0.0002 0.0003  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 25-10-21 0315_SD127_20211026 Normal ES2139229 0.0005 <0.0002 0.0005  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 27-04-22 0315_SD127_20220427 Normal EM2208205 <0.0002 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 26-10-21 0315_SD136_20211026 Normal ES2139229 0.0046 <0.0002 0.005  - <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
On-Base 27-04-22 0315_QC104_20220427 Field_D EM2208205 0.0606 <0.0002 0.0631  - <0.0002 <0.0002 0.0025 0.0002 0.0005 <0.001 <0.0002 0.0004  - <0.0002 <0.0002 <0.0002
On-Base 27-04-22 0315_QC204_20220427 Interlab_D 889626 0.052 <0.005 0.052 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
On-Base 27-04-22 0315_SD136_20220427 Normal EM2208205 0.0393 <0.0002 0.0411  - <0.0002 <0.0002 0.0018 <0.0002 0.0004 <0.001 <0.0002 0.0003  - <0.0002 <0.0002 <0.0002
Off-Base 18-12-18 0315_SD614_181218 Normal ES1838696 0.0094 <0.0002 0.0097  - <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
Off-Base 27-10-21 0315_SD614_20211027 Normal ES2139235 0.011 <0.0002 0.0114  - <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
Off-Base 20-12-21 SD614 Normal EM2125953 0.0093 <0.0002 0.0095  - <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
Off-Base 28-04-22 0315_SD614_20220428 Normal EM2208229 0.0075 <0.0002 0.0077  - <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
Off-Base 26-10-21 0315_SD677_20211026 Normal ES2139235 0.0052 <0.0002 0.0052  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
Off-Base 21-12-21 SD677 Normal EM2125953 0.0075 <0.0002 0.0075  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
Off-Base 28-04-22 0315_SD677_20220428 Normal EM2208229 0.0068 <0.0002 0.0068  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002  - <0.0002 <0.0002 <0.0002
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Table B6: Sediment PFAS Analytical Results PFAS OMP 2022 Ongoing Monitoring Report
Blamey Barracks, Kapooka, NSW, 2661

Department of Defence

Location Code Monitoring Zone Sampled Date Field ID Sample Type Lab Report No.
On-Base 10-12-18 0315_SD103_181210 Normal ES1837611
On-Base 26-10-21 0315_QC104_20211026 Field_D ES2139230
On-Base 26-10-21 0315_SD103_20211026 Normal ES2139229

On-Base 28-04-22 0315_QC105_20220428 Field_D EM2208205
On-Base 28-04-22 0315_QC205_20220428 Interlab_D 889626
On-Base 28-04-22 0315_SD103_20220428 Normal EM2208205
On-Base 16-12-18 0315_SD106_181216 Normal ES1838218
On-Base 26-10-21 0315_SD106_20211026 Normal ES2139229
On-Base 28-04-22 0315_SD106_20220428 Normal EM2208205
On-Base 10-12-18 0315_SD107_181210 Normal ES1837611
On-Base 26-10-21 0315_SD107_20211026 Normal ES2139229
On-Base 02-05-22 0315_SD107_20220502 Normal EM2208205
On-Base 15-12-18 0315_SD108_181215 Normal ES1838218
On-Base 26-10-21 0315_SD108_20211026 Normal ES2139229
On-Base 02-05-22 0315_SD108_20220502 Normal EM2208205
On-Base 15-12-18 0315_SD111_181215 Normal ES1838218
On-Base 26-10-21 0315_SD111_20211026 Normal ES2139229
On-Base 27-04-22 0315_SD111_20220427 Normal EM2208205
On-Base 30-11-18 0315_SD118_181130 Normal ES1836659
On-Base 26-10-21 0315_SD118_20211026 Normal ES2139229
On-Base 28-04-22 0315_SD118_20220428 Normal EM2208205
On-Base 30-11-18 0315_SD121_181130 Normal ES1836659
On-Base 26-10-21 0315_SD121_20211026 Normal ES2139229
On-Base 21-12-21 QC101_211221 Field_D EM2125953
On-Base 21-12-21 QC201_211221 Interlab_D 853128
On-Base 21-12-21 SD121 Normal EM2125953
On-Base 28-04-22 0315_SD121_20220428 Normal EM2208205
On-Base 14-12-18 0315_SD127_181214 Normal ES1838218
On-Base 25-10-21 0315_QC102_20211025 Field_D ES2139230
On-Base 25-10-21 0315_SD127_20211026 Normal ES2139229
On-Base 27-04-22 0315_SD127_20220427 Normal EM2208205
On-Base 26-10-21 0315_SD136_20211026 Normal ES2139229
On-Base 27-04-22 0315_QC104_20220427 Field_D EM2208205
On-Base 27-04-22 0315_QC204_20220427 Interlab_D 889626
On-Base 27-04-22 0315_SD136_20220427 Normal EM2208205
Off-Base 18-12-18 0315_SD614_181218 Normal ES1838696
Off-Base 27-10-21 0315_SD614_20211027 Normal ES2139235
Off-Base 20-12-21 SD614 Normal EM2125953
Off-Base 28-04-22 0315_SD614_20220428 Normal EM2208229
Off-Base 26-10-21 0315_SD677_20211026 Normal ES2139235
Off-Base 21-12-21 SD677 Normal EM2125953
Off-Base 28-04-22 0315_SD677_20220428 Normal EM2208229
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About Site Environmental Assessment Reports 
 

1. Introduction 
This document explains the Environmental Site 
Assessment (ESA) process and the context that 
applies to the use of Environmental Reports 
issued by Cardno. 

2. What is an ESA? 
Environmental Site Assessments (ESA) are 
undertaken for a range of purposes, specific to the 
brief issued by the client in each case.  The scope 
may include one or a combination of any of the 
following: 

 A factual report of the condition of a portion of 
the site or one aspect of an entire site. 

 Assessment of the contamination levels in 
soil to be removed from a site – a waste 
classification assessment. 

 Validation of the success of remediation of a 
site or a portion of a site. 

 Provision of a professional opinion about the 
suitability of a site for one or more uses, in 
terms of its contamination status. 

The scope of any ESA needs to be defined at the 
outset.   

An ESA is not an Environmental Audit.  Such 
audits are undertaken in accordance with the 
provisions of regulations enacted in various states 
of Australia, and are referred to as Site Audits in 
some jurisdictions.  Statutory audits provide 
certification by EPA accredited auditors that a site 
is suitable for one or more uses.  An ESA may 
provide similar advice but cannot be used in place 
of an audit if the latter is required by regulation in 
any instance.  However in some circumstances 
and jurisdictions an ESA is sufficient to provide 
“environmental sign-off” of a site. 

An ESA may be undertaken for due diligence 
purposes, to establish whether the site has been 
impacted to the extent that some beneficial uses 
of the site may be precluded.  Due diligence audits 
in many cases may be completed as non-statutory 
Audits, although in some jurisdictions they can 
also be statutory audits, if defined as such at the 
outset.   

3. The ESA Process 
The Client generally initiates the ESA process by 
specifying a brief which identifies the specific 
objectives of the assessment.  If not, it is the 
consultants’ duty to so specify the ESA 

In the case of an ESA to provide an opinion about 
the suitability of the site for use, it would be 
conducted in accordance with NEPM (Site 
Assessment).  Such ESA would not commence 
until a thorough site history assessment (Phase 1 
Assessment: to identify the potential for significant 
contamination at a site) is conducted.  However, 
where the history is unclear, a broad screening of 
chemical parameters can be used to test 
environmental media.  This normally includes a 
broad range of organic and inorganic compounds 
and elements, often referred to as an 
Environmental Screen.  

(In the case of an ESA for a purpose other than to 
provide an opinion about the suitability of the site 
for use, it is not always necessary to undertake a 
Phase 1 assessment.) 

The ESA requires sampling of soil at 
representative locations across the site.  A NATA 
accredited laboratory performs the analysis of soil. 
It is impractical for all of the soil to be assessed.  
The ESA is often based on a statistical method of 
grid or random sampling, augmented by targeted 
sampling at locations known or suspected to be 
contaminated.  Guidance on sampling strategy 
and density is provided in Australian Standard 
AS4482.1–2005. However, some considerable 
degree of judgement is still required in the 
application of any sampling and testing strategy.  
For example the blanket application of the “hot 
spot” method presented in this standard is often 
inappropriate given its limitations.  

The field program also investigates the likelihood 
of contamination below the site surface.  Field 
investigations must sample and test fill as well as 
the natural soils. If contamination is found then it is 
common for further work to be undertaken to 
characterise, to the extent practical, its vertical 
and horizontal extent.  However, where fill is 
encountered and testing shows it to be 
uncontaminated, it must be realised that the 
heterogeneous nature of the material might mean 
that not all pockets of contaminated material can 
be detected using normal sampling regimes. 
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EPA guidelines for auditors, that may be relevant 
for an ESA, indicate the need in all cases to 
consider the potential for groundwater 
contamination in any site.  This does not mean all 
sites need to be drilled to sample groundwater, but 
it is most often the case.  Most hydrogeological 
settings and groundwater conditions are complex 
and vary in space and time.  The condition of 
groundwater is investigated to identify if any 
beneficial use or environmental value of 
groundwater is precluded due to contamination. 

As previously stated for soil, all groundwater at the 
site cannot be tested.  The environmental 
investigations are conducted in accordance with 
industry standards and guidelines (e.g. EPA Vic 
Pub 668).  This provides a level of confidence that 
a sufficiently comprehensive assessment of the 
groundwater at the site is achieved. 

Where an investigation shows that groundwater is 
polluted, consideration should be given to 
assessing the risks and the need for and 
practicality of any clean up.   

4. Environmental Assessment Report 
The ESA Report details the findings of the ESA.  It 
provides summary information on the site 
definition, the reasons for the assessment and 
other relevant facts.  It reviews the scope and 
quality of the site investigations, laboratory testing 
and data analyses undertaken.  These reports 
also present a review of the contamination status 
of the site, the need for any further clean up, and 
an opinion on the suitability of the site for a range 
of beneficial uses and land uses such as 
“residential – low density”, “commercial” etc, as 
appropriate. 

However, as noted above, some ESA have a 
narrow scope such as for classification of waste 
soil for removal from site, and do not make 
conclusions on suitability of site for use.   

The ESA Report generally includes copies of other 
documents and reports, necessary to support the 
assessment findings, presented as appendices. 
These can contain more detailed information than 
the body of the ESA Report. Care should be taken 
to also read the appended documents and the 
ESA report in full. 

Cardno generally issues reports in electronic form 
(e-Report) on CD ROM.  ESA Reports are issued 
in this format as Adobe AcrobatTM PDF files.  
However, a paper copy of the executive summary 
of the ESA Report is generally issued to the client, 
and others as required by the brief or by 
regulation. 

5. Limitations of Environmental 
Assessment Report 

The ESA Report is prepared in a manner that can 
be easily read by a lay person with a legitimate 
interest in the contamination status of the site, 
such as the site owner or occupier, EPA and Local 
Planning Authority.  The ESA report is not 
intended for use by other parties or for other 
purposes.  Anyone who uses the assessment 
report for purposes other than specified in the 
report, does so at their own risk. 

The site should only be used for one or more of 
the beneficial uses and land uses identified in the 
ESA as suitable. 

The conditions and qualifications may apply to the 
suitability of the site for use, and it is the 
responsibility of the Client to be cognizant of and 
accept these in accepting the report.  Cardno are 
only responsible for the issuing of the ESA report 
but accepts no liability for the costs incurred in the 
implementation of ESA findings. 

The ESA provides a “snapshot” of the site 
conditions at the time of the site investigation. 
Consequently, the report may not be valid at a 
later time if there has been any change to the 
contamination status of the site in that time.  
Verification of the status of the site may be 
required in cases where a significant time has 
elapsed, or site conditions have changed since the 
assessment and audit. 

The ESA is necessarily limited by constraints such 
as time, cost and available information; although 
normal professional practice at the time has been 
applied with all due care to prepare the report.  A 
necessary requirement of this process is the 
horizontal and vertical interpolation of data from 
discrete locations. However, site conditions are 
generally not homogenous and some 
discrepancies will occur between the actual and 
predicted results at locations not directly sampled.  
There is a risk that contamination may occur at the 
site and not be identified by a competent 
investigation and assessment.  The approach 
adopted in sampling (a combination of statistically 
based grid and judgmental sampling) seeks to 
reduce, but cannot eliminate, this risk. 

Where unexpected occurrences of contamination 
arise, subsequent to the issue of the ESA Report, 
Cardno should be permitted to make an 
interpretation of these facts in relation to the ESA 
Report findings.  Consequently, the Client should 
inform Cardno and seek their opinion.  Cardno 
accepts no liability for costs incurred due to such 
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unexpected occurrences, given the inherent 
uncertainties in the assessment process. 

Cardno uses information provided by other parties 
as the basis for the ESA, and reliance on this 
information is at the discretion of Cardno. 
However, however Cardno cannot guarantee any 
of the facts, findings or conclusions presented by 
other parties.  Cardno will not be liable for the use 
of information, provided by others that is 
subsequently found to be intentionally misleading. 

The ESA Report is not and does not purport to be 
anything other than a contaminated land ESA.  It 
is not a geotechnical report and bore logs 
reproduced are for interpretation of the likely 
distribution of contamination.  They are not 
intended for geotechnical interpretations and may 
not be adequate for this purpose. 

The ESA Report is not intended to be a 
comprehensive analysis of the presence and 
associated risk of asbestos in buildings and 
services.  Where asbestos in buildings and 
services is known or likely, the report may only 
caution that an appropriately qualified person be 
engaged to undertake demolition to avoid 
contamination of the site. 

Cardno 
13 August 2015 
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