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Executive Summary

Introduction

AECOM Australia Pty Ltd (AECOM) was engaged by the Department of Defence (Defence) to
implement the Ongoing Monitoring Plan (OMP) for monitoring of per- and poly-fluoroalkyl substances
(PFAS) at the Singleton Military Area (the ‘Site”) in New South Wales (NSW).

Objective

The objective of implementing the OMP is to provide information on changes in location and
concentrations of PFAS within the environment. The data is required to assist risk management
decisions by Defence and NSW State Government agencies to protect human health and the
environment.

Monitoring Scope

AECOM completed two monitoring events of groundwater, surface water and sediment between July
2023 and June 2024 (the ‘monitoring period’) in accordance with the sampling and analysis quality plan
(SAQP) developed by AECOM (2024b). This monitoring targeted PFAS, namely
perfluorooctanesulfonic acid (PFOS), perfluorooctanoic acid (PFOA) and perfluorohexanesulfonic acid
(PFHXxS) as they are the primary chemicals associated with the PFAS fire-fighting foams used at the
Site historically.

Monitoring Results
Groundwater

1  As specified in the OMP, groundwater sampling during this monitoring period focused on locations
along the northern (downgradient) boundary of the Site and within off-site areas to the north.
Groundwater monitoring near the on-site PFAS source areas will continue to be monitored during
the next monitoring period.

1  PFAS concentrations in groundwater along the northern boundary were decreasing or remained
below the laboratory limit of reporting during the current monitoring period.

1  PFAS concentrations off-site were below the human health assessment criteria or laboratory limit
of reporting, with the exception of monitoring well MW056. PFOS+PFHXS concentrations at
MWO056 were above the human health drinking water criteria, consistent with the results from this
location since July 2023. With a number of other PFAS source areas within the off-site area, the
source of PFAS at MWO056 is unknown. However, given that this monitoring well is located within
the inferred extent of the off-site PFAS plume associated with the Singleton Sewage Treatment
Plant (STP), it is unlikely to be associated with the Site.

1 Based on the data collected during the current monitoring period, the potential risk to off-site users
of groundwater remains unchanged. Defence will continue to monitor to assess potential temporal
trends in PFAS concentrations.

Surface Water

1  Surface water samples were collected on-site and off-site during the monitoring period.

14-Apr-2025
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1  PFAS concentrations in surface water were
similar to historical results and present no . ' '
further risks to people or the environment. This refers to something decreasing or

) ) ) increasing by multiples of ten. For instance,

1  The highest concentrations were reported in an increase from 10 to 100 is an order of
Sub-Catchment A, located close to the former magnitude increase. When assessing
Cantonment Fire Station (FCFS) and the changes in PFAS concentrations at an
Defence National Storage and Distribution individual location, all concentrations are
Centre (DNSDC). Further assessment has considered when determining trends, but
demonstrated that the quantity of PFAS leaving  order of magnitude changes are discussed
the Site from th|S Sub'CatChment via Surface Separate'y as they represent a Signiﬁcant
water is low. change in concentrations from what was

1  Elevated concentrations were also reported off- ~ 'ePorted in the previous event.
site to the North West, within the Singleton STP If a change is close to established health or
effluent and surface water locations near the environmental criteria, it will also be
STP. considered significant.

1 Based on the data collected to date there were
no discernible trends in surface water concentrations with the majority of locations exhibiting a
fluctuating pattern and observable correlation to rainfall.

Sediment

1  Sediment samples were collected on-site and off-site during the monitoring period, co-located with
the surface water samples.

1  PFAS concentrations in sediments fluctuated but remained within or the same order of magnitude

of historical ranges or close to laboratory limit of reporting and present no further risks to people or
the environment.

Conceptual Site Model and Risk Summary

1

The Conceptual Site Model (CSM) is used to describe the ways that PFAS moves from source
areas on the Site into the surrounding environment. Specifically, the CSM describes the links
between PFAS sources, transport pathways, and possible exposure scenarios. The CSM was
developed during the investigation stages and the most recent CSM is summarised in the PFAS
Management Area Plan (PMAP) (Defence, 2021).

The risk profile was established by the human health and ecological risk assessments and is
summarised in the PFAS Management Area Plan (Defence, 2021).

While there have been localised changes in PFAS concentrations during the monitoring period, the
CSM and risk profile have not changed.

14-Apr-2025
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1.0 Introduction

AECOM Australia Pty Ltd (AECOM) was engaged by the Department of Defence (Defence) to
implement the per- and poly-fluoroalkyl substances (PFAS) Ongoing Monitoring Plan (OMP) for the
Singleton Military Area (the ‘Site’) in New South Wales (NSW). The location of the Site and surrounding
areas is shown in Figure F1 in Appendix A.

In order to meet the objectives of the OMP, the monitoring targeted PFAS in groundwater, surface
water and sediment at selected locations on-site and off-site areas in accordance with the Sampling
and Analysis Quality Plan (SAQP) (AECOM, 2024b).

This Ongoing Monitoring Report (OMR) has been prepared in accordance with the Ongoing Monitoring
Program Reporting Guidance issued in February 2024 (Defence, 2024) based on monitoring data
collected between July 2023 and June 2024 (herein referred to as the monitoring period).

1.1 Purpose and Objective

The objective of the monitoring program set out in the OMP (Defence, 2021a) is to provide information
on changes in the location and concentration of PFAS within the environment. The data is required to
assist risk management decisions by Defence and State Government agencies to protect human health
and the environment.

The assessment of changes in the distribution, concentration, and transport of PFAS against
appropriate guideline values provides an:

1 evidence base for targeted and effective risk management decision making, for the purpose of
protecting human health and environmental receptors; and

1 early warning that additional management of PFAS contamination may be warranted in areas not
currently understood to be affected by PFAS.

The ongoing monitoring will also provide data to support PFAS Management Area Plan (PMAP)
(Defence, 2021b) actions, and inform any changes to the risk profile and recommendations for triggers
to review the OMP or the PMAP.

1.2 Scope

The scope of works for this OMR included assessing changes to the distribution of PFAS over the
monitoring period and if these changes have implications for the understanding of the Conceptual Site
Model (CSM) and the risk profile with respect to PFAS contamination at and migrating from the Site.
This included the evaluation of data reported in the following sampling event reports:

1  Sampling Event Factual Report, July 2023. PFAS OMP — Singleton Lone Pine Barracks (Site ID
0356). 18 January 2024 (AECOM, 2024a).

1  Sampling Event Factual Report, January 2024. PFAS OMP — Singleton Military Area (Site ID
0356). 28 May 2024 (AECOM, 2024c).

These reports are included in Appendix E.

14-Apr-2025
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2.0 Site Setting

2.1 Site Description

The site identification and setting are summarised in Table 1 below.

Table 1 Site Identification and Setting Summary

Element Description

Site ID

0356

Site Location

The Site is located approximately 8 km South of the township of Singleton, in
the vicinity of Newcastle, NSW, as shown on Figure F1 in Appendix A.

Regional
Meteorology

The climate at the Site is characterised as temperate, with cool winters and
warm summers. Winter months (May — October) are typically drier than summer
months (November — April).

The Bureau of Meteorology (BoM) at Singleton Military Defence Area (station

number: 061430) has recorded the climate statistics on Site since 2017,

presenting a record of approximately 8 years. The following is a historic

summary of temperature and rainfall data from this station:

1  Mean monthly maximum temperatures have varied from 16.7°C in July
2022 to 36.1°C in January 2019.

1 Annual rainfall at the Site ranges between 344 mm and 1026 mm per
annum.

1 Mean monthly rainfall is highest between October and March, averaging
81.2 mm per month, and lowest from April to September averaging 28.5
mm per month.

1  The annual rainfall between July 2023 and June 2024 was 446 mm, drier
than the previous monitoring period.

Topography
and Hydrology

The Site is dominated by moderate to gently sloping inclines and hills, with the
foothills of the Broken Back Ranges rising steeply at the southern extent of the
Site.

The Site and its surrounds are located in the central lowlands along the Hunter
River and characterised by undulating to rolling hills and inclines on weak
sedimentary rocks.

The Site comprises several drainage lines that ultimately drain North and East
towards the Hunter River (located approximately 2 kilometres North of the Site
boundary). The primary on-site drainage lines include:

1  Mudies Creek and Emigrant Creek along the western and eastern
boundaries of the Dochra Airfield.

1 anumber of creeks emanating from the southern area of the Site. Note that
based on non-detection of PFAS and lack of identified source areas, these
waterways were not considered further during the Detailed Site
Investigation (DSI) (AECOM, 2019).

1  Doughboy Hollow Creek, which traverses the Site and runs to the North.

The off-site areas comprise a number of water bodies including private dams
and smaller drainage lines located on residential properties.

The Sewage Treatment Plant (STP) to the North of the Site receives wastewater
from both the Site and wider Singleton township. The wetland East of the STP is
understood to have hydraulic connectivity with groundwater present within the
Hunter River alluvial floodplain at Whittingham. Therefore, surface water that
migrates from Doughboy Hollow Creek to the wetland area East of the STP may
provide recharge of groundwater present in the Hunter River alluvial floodplain.

14-Apr-2025
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Element Description

The previous investigations indicated that the major surface water bodies are
ephemeral, and flow in response to rainfall, with no base flow component
connected to the groundwater. Additionally, there is potential for surface water
to recharge groundwater in the area.

The DSI (AECOM, 2019) divided the catchments of the Cantonment into three
sub-catchments (as presented on Figure F3 in Appendix A) as follows:

1  Sub-Catchment A: Northern portion of the Cantonment. The primary
drainage line is an unnamed tributary of Doughboy Hollow Creek which
flows in a northerly direction and discharges off-site at the northern
Cantonment boundary. In addition to runoff via the unnamed tributary of
Doughboy Hollow Creek, surface water runoff from the Cantonment during
heavy rainfall events may occur via overland flow.

1  Sub-Catchment B: Central portion of the Cantonment. The primary
drainage line is an unnamed tributary of Doughboy Hollow Creek which
flows in a North West direction and discharges off-site at the western
Cantonment boundary down-gradient of the Helicopter Landing Ground
(HLG).

1  Sub-Catchment C: Southern portion of the Cantonment. The primary
drainage line is the main watercourse of Doughboy Hollow Creek which
flows in a North West direction and discharges off-site at the western
Cantonment boundary in the vicinity of the landfill and former flame thrower

range.
Geology and The Site and surrounding areas are located within the northern part of the
Hydrogeology Sydney Basin which is characterised by Permian and Triassic aged sedimentary

rock. The lithology underlying the Site is Narrabeen Group which is composed of
sandstone with some conglomerate, claystone, and shale. Some less prominent
rocks present in the area include quartzose sandstone of the Hawkesbury
Sandstone, siltstone, and tuff. Coal measures are also extensive consisting of
black coal interbedded with sandstone, shale mudstone, conglomerate with
minor chert and tuff.

The soils within the low-lying areas of the Site consist primarily of alluvial soils,
yellow and red podzolic soils. Towards the southern extent of the Site where
elevation is higher, the soil profiles are thinner and are classified as shallow
soils.

The hydrogeology of the Site can be summarised into four notable sub-units.

1  The perched groundwater unit is an unconfined discontinuous perched
zone within the sediments flanking creeks. Groundwater is present within
the alluvium/colluvium flanking major water courses across the Site.
Recharge is mainly from rainfall and the zone periodically dries out
following extended periods of low rainfall.

1  The alluvial groundwater unit presents groundwater in the low-lying part
of the Site, within the alluvial sediments of the Hunter River floodplain. It is
an unconfined aquifer and recharges predominantly from surface water.
This zone has suitable yield used for irrigation, agriculture, and farming.

1 Inthe weathered zone of the Permian bedrock lies the shallow
groundwater unit where its presence is reliant on rainfall. The
groundwater is perched above geological zones of low hydraulic
conductivity such as clay or shale lenses within the bedrock. Groundwater
guality within this unit is generally poor due to the leaching of salts from the

14-Apr-2025
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Element Description

Permian bedrock, which has been confirmed by the DSI (AECOM, 2019)
and sampling under the OMP.

1  The deep groundwater unit forms the regional aquifer underlying the Site.
Rock porosity and the interconnection of void space highly dictates the flow
of groundwater through this aquifer, followed by structural features in the
rock.

The previous investigations and monitoring have indicated groundwater flows in
a general northerly direction towards the Hunter River.

Flora and Fauna | The species or species habitat which are known to occur at the Site and are
listed as threatened species (under EPBC Protected Matters Search Tool as
reported in the OMP) are as follows:

1 Birds: the regent honeyeater and swift parrot are critically endangered.

1 Mammals: the spot-tailed quoll is endangered.

1  Plants: Euphrasia arguta (annual herb) and Prasophyllum sp. Wybong
(terrestrial orchid) are critically endangered.

1  Reptiles: the broad-headed snake is vulnerable.

The following fauna were observed at the Site and within the immediate
surrounds during DSI (AECOM, 2019):

1 Numerous birds, including small eagles, falcons, black cockatoos and
tawny frogmouth owls, wedge-tailed eagle, Noisy miner, Australian raven,
Australian wood duck, Yellow-tailed black cockatoo.

1 Kangaroos.

1  Wild horses.

1  Wild dogs, wild boars and foxes.

i  Tadpoles and frogs.

1 Goannas, lace monitors.

1 Frilled-neck lizard.

1  Red-bellied black snake.

1 Possum.

1  Small tortoise.

1 Turtle.

1 Crablegs.

Land Uses The current land uses of the surrounding off-site areas are as follows:

giutreroundmg the 1 Grazing land and the floodplain areas of Whittingham and Glenridding, as
well as the STP owned by Singleton Council are located to the North. The
Whittingham Fire Station and Airstrip are located 1 kilometre and 1.3
kilometres North East, respectively.

1  The Pokolbin State Forest and the Broken Back Range are located to the
South of the Site. Hunter Valley vineyards are located further South East of
the Site.

1 A mix of rural and semirural land holdings including sparsely wooded open
land and pastureland is to the east. The Hunter River lies to the north east,
irrigating the croplands on the floodplains.

1  Grazing land and irrigated cropland within the floodplains of the Hunter
River are located immediately West of the Site.

14-Apr-2025
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2.2 PFAS Source Areas

PFAS source areas can be primary or secondary. Primary sources are generally areas of PFAS
contamination where agueous film forming foam (AFFF) was used or stored, for example a fire training
area. Secondary sources are areas where PFAS accumulates and then continues to feed into the
environment. PFAS can generally travel from a source to human or environmental receptors by surface
water and groundwater. These are referred to as “migration pathways”.

The OMP (Defence, 2021a) provides a list of primary and secondary PFAS source areas that were
identified in the DSI (AECOM, 2019), as summarised below:

1 On-site PFAS Source Areas:

- Former Cantonment Fire Station and fire training pits (PFAS in soil, surface water,
groundwater and concrete).

- DNSDC (PFAS in soil, groundwater, surface water and sediment).

- ALG (PFAS in soil, surface water and sediment).

- Dochra Airfield (PFAS in soil, groundwater, surface water and sediment).
- HLG (PFAS in soil, groundwater, surface water and sediment).

1  There is the potential that off-site activities and/or businesses may have used or generated wastes
containing PFAS.

Since the PMAP (Defence 2021b) was published, additional investigation works completed by Defence
on-site have provided multiple lines of evidence that the residual mass of PFAS in soils following the
demolition of the Former Cantonment Fire Station (FCFS) is limited, and that the mass of PFAS
migrating from the Site in surface water via the northern boundary is minimal. Refer to Section 6.1 for
further details.

2.3 Monitoring Area
The monitoring is completed in two distinct areas, they are:
1  On-site: which includes on-site areas where the PFAS sources were identified as follows:
- Lone Pine Barracks:
A Former Cantonment Fire Station and surrounding area
A Defence National Storage and Distribution Centre (DNSDC)

A Alternate Landing Ground (ALG) and associated Former Firefighting Training Area
(FFTA)

A HLG
- Singleton Training Area (STA)
A Dochra Airfield
1  Off-site: which includes private properties to the North, North West and North East of the Site.

The on-site monitoring area is shown on Figure F1 in Appendix A.

14-Apr-2025
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3.0 Sampling and Analytical Methodology

3.1 Sampling Methodology and Scope

The SAQP outlines the proposed schedule, rationale and methodology for sampling, prescribing that
groundwater, surface water and sediment sampling across the on-site and off-site monitoring areas be
undertaken on a biannual (six-monthly) basis for an initial period of three years, with selected locations
sampled either biannually, annually (once per year) or biennially (every second year). The monitoring
also includes biannual sampling of the wastewater from the off-site STP.

The SAQP provides the list of locations to be sampled during each sampling event, along with the
sampling methodology for each of the media, and the Data Quality Objectives (DQOs) and Data Quality
Indicators (DQIs). The SAQP (AECOM, 2024b) used during the January 2024 event has been included
in Appendix D.

A summary of the OMP sampling events completed during the monitoring period is provided in Table 2.
Note that some locations could not be sampled due to impediments encountered during the sampling
events, which are described in Section 3.2.

Additionally, given that a number of locations (MW008, MW011, MW048, MW049, MW050, MW052,
MWO059, MW063, MW071, MW073 and MW167) are scheduled for sampling on a biennial frequency
(starting from July 2022), they were not sampled during this monitoring period.

Table 2 Summary of Monitoring Events

Monitoring Event

(Event type/ Sampling dates)

as per SAQP

Locations to sample

during Event

Locations Sampled

Analysis

July 2023 On-site PFAS extended
(Annual event) 7 GW 6 GW suite

(17 - 19 July 2023 and 13 sw 10 SW

25 October 2023) 13 SD 13 SD

12 GW 10* GW

7 SW 7 SW

7 SD 7 SD

1 0OTH 1 0OTH
January 2024 PFAS extended
(Biannual event) 4 GW 5** GW suite
(23 - 24 January 2024) 13 SW 7 SW

13 SD 13 SD

7 SW 6 SW

7 SD 7 SD

1 OTH 1 0TH

Notes:

SW = surface water; GW = groundwater, SD = sediment, OTH = effluent

PFAS extended suite is outlined in Table 3-9, Section 3.5 of the OMP (Defence, 2021a).

* MWO056 and MW126 were resampled in October 2023 by the use of HydraSleeves™ and low flow sampling methodology to
confirm the elevated results for samples collected in July 2023.

** Includes sampling of unscheduled groundwater locations MW056 and MW126 at the request of Defence and the NSW EPA to
confirm previous results.

14-Apr-2025
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Deviations from SAQP

Deviations from the scope outlined in the SAQP (AECOM, 2024b) for the monitoring period are
summarised in Table 3 below. Note that the deviations are as per those presented in the sampling
event reports (in Section 1.2), which are provided in Appendix E.

Table 3

SAQP
Requirement

Deviations from SAQP during the monitoring period

Sampling Event Deviation

Annual Sampling Event — July 2023

19 groundwater
locations are
identified to be
sampled as part of
the annual sampling
event.

On-site monitoring well MW104 had
an insufficient volume of water and
therefore was not sampled during the
annual sampling event.

Impact of Deviation on Dataset

The lack of sampling data is not
considered to have a significant
impact on the dataset, or present a
significant data gap, as a nearby well
(MW110) was sampled, targeting the
same shallow aquifer, and located
along the Northern Cantonment
boundary.

It is also noted that the lack of water
at MW104 has prevented collection
of samples during all OMP sampling
events to date, including the
subsequent event in January 2024
and the July 2024 (to be reported
under separate cover).

Monitoring wells MW129 and MW132
(off-site locations on private
properties) were not accessed as
contact was unable to be made with
the private property owners and
therefore were not sampled during the
annual sampling event.

The lack of sampling data at these
locations presents a potential data
gap in monitoring the extent of PFAS
in groundwater off-site to the North
East. Replacement wells should be
considered in publicly accessible
locations to the North.

Note that both MW129 and MW132
were not required to be sampled
during the subsequent event in
January 2024.

Groundwater
samples will be
collected from
monitoring wells
using
HydraSleeves™

Given the results of groundwater
monitoring wells MW056 and MW126
(located on private properties)
reported a significant increase in
PFOS+PFHXS concentrations, above
drinking water guideline criteria (0.07
pa/L) for samples collected in July
2023, these locations were resampled
in October 2023 to confirm the results.
Resampling was completed by the
use of two separate methods,
HydraSleeves™ and low flow
methodology.

The additional sampling data for
MWO056 confirmed the original (July
2023) results for both methods of
sampling.

The additional sampling data for
MW126 were within the historical
range, and below human health
screening criteria, indicating the July
2023 result was likely to be
anomalous. This is further discussed
in Section 8.

20 surface water
locations are
identified to be
sampled as part of
the annual sampling
event.

On-site surface water locations
SW114, SW115 and SW116 were dry
and therefore were not sampled
during the annual sampling event.

The lack of sampling data at these
locations were not considered to
have a significant impact on the
dataset, or present a significant data
gap, given that it confirms that the
source>receptor>pathway linkages

14-Apr-2025
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SAQP

Sampling Event Deviation

Impact of Deviation on Dataset

Requirement

4 groundwater
locations are
identified to be
sampled as part of
the biannual
sampling event.

On-site monitoring well MW104 had
an insufficient volume of water and
therefore was not sampled during the
biannual sampling event.

for PFAS in surface water were
incomplete at the time of sampling.
It is noted that these surface water
locations were dry during the

subsequent event in January 2024.
Biannual Sampling Event - January 2024

The lack of sampling data at MW104
was not considered to have a
significant impact on the dataset, or
present a significant data gap, as a
nearby well (MW110) was sampled,
which targets the same shallow
aquifer, and located along the
Northern Cantonment Boundary.

It is also noted that the lack of water
at MW104 has prevented collection
of samples during all OMP sampling
events to date (including the
subsequent event July 2024, to be
reported under separate cover).

Two unscheduled monitoring wells
were sampled during the biannual
sampling event.

Given samples collected from
groundwater monitoring wells MW056
and MW126 (located on private
properties) reported a significant
increase in PFOS+PFHxS
concentrations, above drinking water
guideline criteria (0.07 pg/L) for
samples collected from both locations
in July 2023 and from MWO056 in
October 2023, these locations were
resampled in January 2024 to confirm
the results.

No impact to dataset as the
additional data was collected to
confirm previous results.

The additional sampling data for
MWO056 were consistent with the
results obtained from sampling in
July 2023 and October 2023.

Note that the concentrations in
MW126 returned to within the
historical range, therefore, it is likely
that the results reported in July 2023
were anomalous. Further discussed
in Section 8.

20 surface water
locations are
identified to be
sampled as part of
the biannual
sampling event

On-site surface water locations
SWO004, SW005 SW034, SW114,
SW115 and SW116, and off-site
surface water location SW553, were
dry and therefore were not sampled
during the biannual sampling event.

The lack of sampling data at these
locations are not considered to have
a significant impact on the dataset,
or present a significant data gap,
given that it confirms that the
source>receptor>pathway linkages
for PFAS in surface water were
incomplete at the time of sampling.

It is noted that these surface water
locations were able to be sampled in
the subsequent monitoring event in
July 2024 sampling event (to be
reported under separate cover).

14-Apr-2025
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4.0 Quality Assurance and Quality Control

Data validation pertaining to the data in this report has been previously completed and discussed within
the individual sampling event reports listed in Section 1.2.

Data validation procedures employed in the assessment of the field and laboratory Quality Assurance
and Quality Control (QA/QC) data, completed as per Section 3.2 of the SAQP (AECOM, 2024b),
indicated that the reported analytical results are representative of the sample locations and that the
overall quality of the analytical data produced is acceptably reliable (i.e. >95% of the data was suitable
for use and DQIs passed acceptance criteria) for the purpose of the sampling event reports and this
OMR.

All data collected during the monitoring period was reviewed and uploaded to the Defence ESdat
database in accordance with the Defence Contamination Management Manual (DCMM) requirements.

14-Apr-2025
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50 Assessment Criteria

Adopted screening criteria references national guidance in the form of PFAS National Environmental
Management Plan (NEMP) (Heads of Environment Protection Authority Australia and New Zealand
[HEPA], 2025), Defence estate and environmental strategies, and Defence PFAS-specific strategies
and guidance. At the time of preparing this report, a number of guidance documents were available in
Australia and referred to including:

1 HEPA, 2025. PFAS NEMP Version 3.0. March 2025.

1 Department of Health (DoH), 2017. Health Based Guidance Values for PFAS for use in Site
investigations in Australia. April 2017. This document is based on the works undertaken by Food
Standards Australia New Zealand (FSANZ) in 2017 (FSANZ 2017).

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

1 National Environment Protection Council (NEPC), 2013. National Environment Protection
(Assessment of Site Contamination) Measure (ASC NEPM) Schedule B1, 1999 as amended in
2013.

The adopted PFAS screening criteria to assess the surface water and groundwater data generated as
part of the ongoing monitoring are presented in Table 4 (Human Health) and Table 5 (Ecological). Note
that the PFAS NEMP (HEPA, 2025) does not provide screening criteria for PFAS in sediments.

It is noted that for the purpose of presenting data within this report AECOM has focused on
perfluorooctanoic acid (PFOA), perfluorooctanesulfonic acid (PFOS) and PFOS+
perfluorohexanesulfonic acid (PFHxS) i.e., those PFAS for which there is either human health and/or
ecological screening criteria.

Table 4 PFAS Criteria Summary: Human Health

Media Pathway Compound Criteria | Comment / Reference
Water — Drinking PFOS+PFHxS |0.07 pg/L |The values presented in the PFAS NEMP
groundwater |water (HEPA, 2025) are from DoH (2017) which

published final health-based guidance values
for PFAS for use in Site investigations in
Australia. DoH utilised the tolerable daily
intake (TDI) for PFOS and PFOA from FSANZ
(2017) and the methodology described in
Chapter 6.3.3 of the NHMRC Australian
PFOA 0.56 pg/L |Drinking Water Guidelines (ADWG, 2022) to
determine drinking water values.

For PFHxS, DoH 2017 noted that ‘FSANZ
concluded that there was not enough
toxicological and epidemiological information
to justify establishing a tolerable daily intake.
However, as a precaution, and for the
purposes of Site investigations, the PFOS
tolerable daily intake should apply to PFHXS.
In practice, this means that the level of PFHxS
exposure should be added to the level of
PFOS exposure; and this combined level be
compared to the tolerable daily intake for
PFOS..

All groundwater results were screened against
these criteria.

14-Apr-2025
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Compound Criteria
PFOS+PFHxXS |2 pg/L
PFOA 10 pg/L

Comment / Reference

In August 2019, NHMRC released guidance
on the assessment of PFAS in surface water.
Rather than adopting an ingestion rate of 0.2 L
of water per day (as per the ADWG formula),
NHMRC adjusted this rate with consideration
of an event frequency (150 events/year) to
calculate an annual ingestion rate of 30 L per
year. These values were adopted by the PFAS
NEMP (HEPA, 2025).

All surface water results were screened
against these criteria.

Table 5

Media

Water —
surface water
and
groundwater

Pathway

Freshwater

PFAS Criteria Summary: Ecological

Compound Criteria

PFOS

0.00023 pg/L

Comment/Reference

The values are from the PFAS NEMP
(HEPA, 2025) which endorsed the Australian
and New Zealand Guidelines for Fresh and
Marine Water Quality.

The 99% species protection level has been
applied for high value conservation systems.

PFOA

19 pg/L

This approach is generally adopted for
chemicals that bioaccumulate and
biomagnify in wildlife. It is proposed that the
laboratory LOR is adopted for the purposes
of preliminary screening of analytical water
results, rather than sole use of the criteria
value.

All groundwater and surface water results
were screened against these criteria.
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6.0 Contextual and Ancillary Information

6.1 PFAS Projects

During the DSI (AECOM,2019), surface water was identified as the primary migration pathway for PFAS
leaving the Site. AECOM subsequently completed a limited PFAS surface water mass flux assessment
at one location (SW034) on the North West boundary of the Site (AECOM, 2024f).

The assessment was undertaken to quantify of the mass of PFAS migrating from the northern Site
boundary in surface water and involved installation of a flow telemetry station and autosampler at
SWO034 and collection of surface water samples during six flow events that occurred in April 2024 and
May 2024. Note that SW034 was considered a key location, given it is located downstream of identified
on-site source areas, including the Former Cantonment Fire Station.

The study estimated that an average of 35 g of PFAS is discharged annually at the Site boundary,
noting that the data was collected over a limited timeframe (two months) and did not account for
seasonal variation. Given the estimated volume of water leaving the Site during the events (greater than
18.4 ML), AECOM considers that the average of 35 g of PFAS discharging annually is relatively low.
The results are provided in Table T6 (in Appendix B).

AECOM also completed limited soil sampling of the footprint of former Cantonment Fire Station in the
northern portion of the Site (AECOM, 2024e). The purpose was to evaluate the significance of PFAS
impacts at the former Cantonment Fire Station (including areas that were previously inaccessible prior
to demolition in 2022) and assess whether they are likely to be a significant contributor to PFAS
concentrations identified in surface water at the northern Site boundary.

The findings of this investigation demonstrated that the identified PFAS impacts in surface soils at the
former Cantonment Fire Station present a low risk to human and/or ecological receptors and are
unlikely to be a significant contributor to PFAS concentrations identified in surface water at the northern
Site boundary.

6.2 Infrastructure Projects

The former workshop at the old DNSDC facility has been demolished as part of the Mid Term Refresh
project, however the foundations of the workshop still remain in place. There are some ongoing works
in this area relating to the installation of freshwater pipes as a part of a larger Site wide project.

The Mid Term Refresh project also replaced some 50 isolation valves at various points across the Site,
and relined damaged pipework. There is also an ongoing program to replace the Site’s fresh water
reticulation system and upgrades to the fire water lines within the cantonment. Reports detailing these
works have not yet been provided for review.

6.3 Significant Weather Events

The rainfall activity recorded during the two sampling events completed within the monitoring period and
the occurrence of wet weather events (days with rainfall > 15 mm) recorded during the monitoring
period (July 2023 to June 2024) are provided in Table 6. There was no rainfall recorded during the two
sampling events, while there were nine wet weather events in total, with a maximum single day rainfall
during the monitoring period of 23 mm recorded on 21 February 2024.The data is from the BoM
monitoring station located at Singleton Military Defence Area (Station ID 061430).

Figure 1 below presents the data for the monitoring period against historical ranges on record since the
weather station began operation in 2017.

14-Apr-2025
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Figure1 Recorded Rainfall (July 2023 to June 2024) Against Historic Average
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Table 6 Rainfall during Monitoring Period

Recorded rainfall (mm) Wet weather events prior to the

Sampling Event and Date (BoM, 2024) during sampling event(days with
sampling event rainfall >15 mm)
July 2023 0 1 wet weather event in 3 months
(Annual Sampling) prior to the sampling event,
(17-19 July 2023) 25.2 mm on 30/04/2023.
October 2023 0 1 wet weather event in 3 months
(Unscheduled Sampling) prior to the sampling event,
(25 October 2023) 16.4 mm on 29/09/2023.
January 2024 0 4 wet weather events in 3 months
(Biannual Sampling) prior to the sampling event, the
(23-24 January 2024) most recent being 17.2 mm on
5/01/2024.

As noted in Table 1 in Section 2.1 the annual rainfall (of 446 mm) at the Site was lower than average
rainfall per annum (669 mm), and lower than the rainfall recorded during the previous monitoring period
(1154.2 mm). The lower than the average rainfall was recorded between October 2023 through to
December 2023, and again in February to March 2024. This trend is presented by the cumulative
rainfall lines on Figure 1 above.

The monitoring events occurred outside rainfall events, with the nearest a sampling event occurring to a
rainfall event of > 15mm was in the January 2024 Biannual Sampling event, with the rainfall occurring
18 days prior to sampling.

14-Apr-2025
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7.0 Monitoring Data Summary

As part of the OMP, the following two scheduled monitoring events were completed during the
monitoring period:

T July 2023 (17 to 19 July 2023) (AECOM, 2024a).
1 January 2024 (23 to 24 January 2024) (AECOM, 2024c).

The sample locations are shown on Figure F2 to Figure F4 (in Appendix A) and results are
summarised in the following sections and on Figure F5 to Figure F16 (in Appendix A).

Groundwater elevations for the shallow and deep aquifer are shown on Figure F17 and Figure F18,
respectively (in Appendix A).

The monitoring and analytical results are provided in Table T1 to Table T7 (in Appendix B).

In addition to the OMP data, AECOM also considered the historical data for the Site and off-site areas
that are available in the Defence database.

Note that no notable estate works, or training activities were observed in the vicinity of the sampling
locations during the two sampling events.

7.1 Groundwater Results
7.1.1 Groundwater Field Observations

Groundwater monitoring well condition and field observations at the locations visited are provided in
Table T1 and Table T2 (in Appendix B) and are summarised below:

July 2023

1  The wells were noted to be in good condition, with the exception of MW188D, which had a
damaged monument, with both casing and monument snapped off at ground level. While it was
noted that the integrity of the monitoring well could have been compromised given the potential for
surface water ingress, PFAS concentrations were found to be consistent with the July 2022 results
(when the well was noted to be in good condition).

1  Medium to high turbidity was observed in monitoring wells; MW110, MW114, MW118, MW121,
MW124, MW126 and MW188D.

1  An organic odour was noted at MW187D.
October 2023 (MW126 and MWO056 resampling)

1  The wells were noted to be in good condition. No odour, sheen or staining observed in either
location.

January 2024

1  The wells were noted to be in good condition.

1  Medium turbidity was observed in monitoring wells MW109 and MW126.
1  An organic odour was noted at MW109.

7.1.2 Groundwater Elevations

The standing water level (SWL) was measured in all monitoring wells, prior to sampling and during
targeted gauging rounds conducted during each monitoring event, to evaluate Groundwater Elevation
(GWE). The SWL and GWE from the July 2023 and January 2024 events are presented in Table T1 in
Appendix B and summarised by area in Table 7 and Table 8 below, for the shallow and deep aquifers,
respectively.

14-Apr-2025
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Table 7 Summary of groundwater elevations: shallow aquifer

Min. GWE
(MAHD)

No. Min. SWL
WWEIE (mbTOC)

Max. SWL
(mbTOC)

Max. GWE

Gauging Event (MAHD)

On-site — DNSDC (MW048, MW052)
Location scheduled on a biennial frequency, therefore not sampled during this monitoring period
On-site — Helicopter Landing Ground (MWQ059)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period
On-site — Dochra Airfield (MWO073)
Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — Northern Boundary (MW104, MW110, MW115, MW118)

Julv 2023 4 12.760 17.750 31.905 34.970
y (MW104) (MW118) (MW110) (MW118)

12.315 13.400 32.000 34.405

January 2024 2 MW104 MW110 MW110 MW104

dary (MW126, MW128, MW188S)

July 2023 3 9.385 11.175 31.705 32.905

(MW188S) (MW128) (MW126) (MW128)
January 2024 1 10.820 (MW126) 31.960 (MW126)

Off-site — North (MW056, MW121, MW124, MW129*, MW139**, MW187S)

July 2023 4 5.240 8.755 29.470 32.325
(MWO56) (MW187S) (MWO56) (MW121)

5.685 (MWO056) 29.025 (MWO056)

Note: mAHD = metres relative to Australian Height Datum, mbTOC = metres below Top of Casing
Min = Minimum, Max = Maximum

* MW129 was not accessed, appointment not confirmed.

** No SWL data available for MW139, given it's a private bore with a tap outlet (not a monitoring well).

Table 8

January 2024 1

Summary of groundwater elevations: deep aquifer

No. Min. SWL Max. SWL Min. GWE Max. GWE
Wells (mbTOC) (mbTOC) (MAHD) (MAHD)

On-site - Former Cantonment Fire Station and FTP (MW008, MW011, MW012, MW167)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period
On-site — DNSDC (MW049, MWO050)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period
On-site — Dochra Airfield (MWO063, MWQ071)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — Northern Boundary (MW102, MW109, MW114)

Gauging Event

July 2023 s 12.910 13.815 32.085 33.910
(MW102) (MW114) (MW114) (MW102)

12.920 12.930 32.180 33.890

January 2024 2 MW109 MW102 MW109 MW102

Off-site — North (MW187D)

July 2023 1

Off-site — Northern Bound
July 2023 1

8.465 (MW187D)

ary (MW188D)
9.230 (MW188D)

31.765 (MW187D)

32.020 (MW188D)
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Note: mAHD = metres relative to Australian Height datum, mbTOC = metres below Top of Casing
Min = Minimum, Max = Maximum

It is noted that although the wells target discrete aquifers, based on SWLs the hydraulic heads appear
to be similar between deep and shallow, suggesting that there may be some seeping occurring between
the shale and the shallow soil profiles, these are further supported by the geochemical parameters
(refer to Section 7.1.4) which do not show significant variability between shallow and deep.

7.1.3 Groundwater Flow Direction

Based on the SWL and survey data collected during the targeted gauging round on 19 July 2023, the
interpreted potentiometric contours indicate that the inferred local groundwater flow direction within the
shallow and deep aquifers is towards the North/North East, which is consistent with the DSI (AECOM,
2019) findings.

The interpreted potentiometric contours for July 2023 monitoring event are presented on Figure F17
and Figure F18 in Appendix A, for the shallow and deep wells, respectively.

7.1.4 Groundwater Quality Parameters
Groundwater quality parameters were measured during the collection of groundwater samples.

The stabilised readings of groundwater quality parameters from July 2023 and January 2024 are
presented in Table T2 in Appendix B and summarised below in Table 9 (shallow aquifer) and Table 10
(deep aquifer) for locations within each area. The readings indicate:

1 Generally, well oxygenated conditions, with lower oxygen conditions in the deep aquifer.

1  Fresh to saline groundwater conditions in the shallow aquifer and saline groundwater in the deep
aquifer.

1 Acidic to neutral conditions in the shallow aquifer and slightly acidic to slightly alkaline conditions in
the deep aquifer.

1  Slightly oxidising conditions in all wells.
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Event
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Dissolved Oxygen
(mg/L)

Summary of groundwater quality parameters: shallow aquifer

Temperature
4

Electrical Conductivity
(uS/cm)

pH
(pH units)

21

Oxidation-Reduction
Potential, Corrected

(mV)

Max Min Max Min Max Min Max

Min Max Min
On-site - DNSDC (MW048, MW052)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site - Helicopter Landing Ground (MWO059)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — Dochra Airfield (MWO073)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — Northern Boundary (MW104, MW110, MW115, MW1118)

July 2023 3.05 5.23 19.4 20.5 7,839 15,241 6.28 7.19 172.2 270.5
(MW110) | (MW118) | (MW118) (MW115) | (MW115) | (MW118) (MW118) | (MW110) | (MW110) | (MW118)
January 2024 0.98 (MW110) 26.0 (MW110) 20,634 (MW110) 6.89 (MW110) 245.8 (MW110)

Off-site — Northern Boundary (MW126, MW128, MW188S)

July 2023 4.19 7.00 17.9 20.2 1,086 10,215 6.47 7.20 201.2 336.6
(MW188S) | (MW126) | (MW188S) | (MW128) | (MW126) | (MW188S) | (MW126) | (MW128) | (MW188S) | (MW126)
January 2024 2.10 (MW126) 25.1 (MW126) 5,556 (MW126) 6.98 (MW126) 259.7 (MW126)

Off-site — North (MW056, MW121, MW124, MW129, MW132, MW139, MW187S)

July 2023 2.21 10.37 12.9 19.0 754.00 14,855 6.59 7.23 89.0 344.0

(MW121) | (MW139) | (MW139) (multiple) | (MW121) | (MW187S) | (MW139) | (MWO56) | (MW121) | (MW139)
January 2024 2.78 (MWO056) 20.3 (MWO056) 3,281 (MWO056) 7.13 (MWO056) 312.5 (MW056)
14-Apr-2025
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Table 10 Summary of groundwater quality parameters: deep aquifer

) Dissolved Oxygen Temperature Electrical Conductivity o] ! Sg;gﬁi:gp_ggggg:fdn
Sampling (mg/L) (°C) (uS/cm) (pH units) ’
Event (mV)
Min Max Min Max Min Max Min Max Min Max

On-site - Former Cantonment Fire Station and FTP (MWO008, MW011, MW012, MW167)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — DNSDC (MWO050)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period
On-site — Dochra Airfield (MW063, MWO071)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — Northern Boundary (MW102, MW109, MW114)

July 2023 1.03 8.38 19.2 21.0 5,947 19,965 6.72 6.98 55.7 131.4
(MW102) | (MW109) | (MW102) | (MW109) | (MW114) | (MW102) | (MW102) | (MW114) | (Mwi1l4) | (MwW102)
January 2024 0.57 0.98 22.4 24.0 18,983 23,379 6.56 6.75 85.5 935

Off-site — North Boundary (MW188D)

July 2023 0.94 (MW188D) 19.4 (MW188D) 8,801 (MW188D) 8.78 (MW188D) 23.3 (MW188D)
Off-site — North (MW187D)

July 2023 2.16 (MW187D) 16.4 (MW187D) 11,685 (MW187D) 7.05 (MW187D) 322.6 (MW187D)
14-Apr-2025
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7.15 Groundwater Analytical Results

Groundwater analytical results from the monitoring period as well as available historical groundwater
analytical results for OMP sampling locations (including data from other projects) are presented in
Table T5 (in Appendix B). Groundwater results from July 2023 and January 2024 are presented
spatially on Figure F5 to Figure F8 (in Appendix A).

The monitoring activities are summarised in the reports provided in Appendix E. The interpretive
assessment of the groundwater analytical results is discussed in Section 8.1.1 and Section 8.1.2.

Groundwater wells MW126 and MWO056 we resampled in October 2023 to confirm the concentrations of
PFAS which were elevated above historical range in July 2023. The data for both these events at these
locations has been discussed in the following sections.

Additionally, historical groundwater concentrations of PFOS+PFHXS and PFOA have been displayed
graphically on temporal trend graphs presented in Appendix C, grouped by PFAS source area and
areas of interest (off-site locations) for the locations shown in Table 11 below.

Table 11 Temporal trend graphs of groundwater locations

Source Areas and Areas of Screened

Graph ID . Groundwater locations
Interest aquifer
G01 On-site - Northern Boundary Shallow MW104#, MW110, MW115, MW118
Deep MwW102, MW109, MW114
G02 Off-site - Northern Boundary Shallow MW126, MW128, MW188S
Deep MW188D
GO03, G04 | Off-site - North Shallow MWO056, MW121, MW124,
MW129%, MW132% MW139*,
MW187S
Deep MW187D
Notes:

Shaded locations/areas were not monitored during this monitoring period. Areas included for reference purposes.
* Private bore, sample collected from tap outlet. The depth of the bore is unknown.
# Location part of grouping, however, not scheduled for sampling during the monitoring period.

A summary of groundwater results from the monitoring period is provided in Table 12 (shallow aquifer)
and Table 13 (deep aquifer) for locations within each area. Deviations from the historical dataset for
groundwater are summarised in Table 14 to Table 18.
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Table 12 Summary of PFOA, PFOS and PFOS+PFHXxS concentrations in groundwater — shallow aquifer

No. of Samplest No. of Samples? No. of Samples?

. vvith Concentration with Exceedances with Excegdances

Sampling Event > LOR of Human Health of Ecological
Criteria Criteria

Sampling No. of . Compound Concentration Range (pg/L) in
Event SEINES

On-site - DNSDC (MW048, MW052)

Locations scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site - Helicopter Landing Ground (MWO059)

Location scheduled on a biennial freg , therefore not sampled during this monitoring period
On-site — Dochra Airfield (MWO073)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period
On-site — Northern Boundary (MW104, MW110, MW115, MW1118)

July 2023 | 3 Primary, PFOA <LOR (multiple) 0 0 0
2QC PFOS <LOR (multiple) 0 NA 0
PFOS+PFHxS | <LOR (multiple) 0 NA
January 1 Primary PFOA <LOR (MW110) 0 0
2024 PFOS <LOR (MW110) 0 NA 0
PFOS+PFHxXS | <LOR (MW110) 0 0 NA
Off-site — Northern Boundary (MW126, MW128, MW188S)
July 3 Primary PFOA <LOR (multiple) 0 0 0
2023" PFOS <LOR (multiple) to 0.22 pg/L (MW126) 1 NA
PFOS+PFHxS | <LOR (multiple) to 0.24 ug/L (MW126) 1 1 NA
October 2 Primary PFOA <LOR 0 0 0
(2|\(/|)\2/v3126 SAX/QC) PFOS <LOR - 0.01 pg/L 2 NA
resample PFOS+PFHxS | 0.02 — 0.03 pg/L 3 0 NA
only)
1 Primary PFOA <LOR (MW126) 0 0 0
14-Apr-2025
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Sampling

Event

No. of
Samples?

Ongoing Monitoring Report (July 2023 - June 2024)
PFAS OMP - Singleton Military Area

Compound

Concentration Range (ug/L) in
Sampling Event

No. of Samples?
with Concentration
>LOR

No. of Samples?
with Exceedances
of Human Health
Criteria

25

No. of Samples?
with Exceedances
of Ecological
Criteria

January PFOS <LOR (MW126) 0 NA 0
2024+ PFOS+PFHxS | 0.02 pg/L(MW126) 1 0 NA
Off-site — North (MW056, MW121, MW124, MW129*** MW132*** MW139, MW187S)
July 5 Primary PFOA <LOR (multiple) 0 0 0
2023 PFOS <LOR (multiple) to 0.12 pg/L (MWO056) 2 NA 2
PFOS+PFHXS | <LOR (multiple) to 0.16 ug/L (MWO056) 3 NA
October 2 Primary PFOA <LOR 0 0
(23\2/\/3056 SAX/QC) PFOS 0.06 pg/L — 0.1 pg/L 3 NA
resample PFOS+PFHxXS | 0.1 pg/L — 0.13 ug/L 3 3 NA
only)
January 1 Primary PFOA <LOR (MWO056) 0 0 0
2024+ PFOS 0.08 pg/L(MWO056) 1 NA
PFOS+PFHxS | 0.1 pg/L(MWO056) 1 0 NA
Notes:

* MWO056 and MW126 were resampled in October 2023 to confirm the results reported in July 2023.
** The locations in the groups “Off-site — Northern Boundary” and “Off-site — North” are not scheduled to be sampled in January 2024, however MW056 and MW126 were sampled at the request of

Defence and the NSW EPA to confirm previous results.

***| ocations were inaccessible during the monitoring period
1 = Sample counts include intra-laboratory and inter-laboratory duplicates

multiple = the value applies to multiple locations
NA = Not applicable

14-Apr-2025
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Table 13 Summary of PFOA, PFOS and PFOS+PFHxS Concentrations in Groundwater: deep aquifer

Sampling

Event

No. of
Samples?

Ongoing Monitoring Report (July 2023 - June 2024)
PFAS OMP - Singleton Military Area

Compound

Concentration Range (ug/L) in
Sampling Event

No. of Samples?

On-site - Former Cantonment Fire Station and FTP (MW008, MW011, MW012, MW167)

Locations scheduled on a biennial frequency, therefore not sampled during this monitoring period
On-site — DNSDC (MWQ50)

Location scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — Dochra Airfield (MW063, MWO071)

Locations scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site — Northern Boundary (MW102, MW109, MW114)

No. of Samples?! with
with Concentration | Exceedances of Human
> LOR Health Criteria

No. of Samples?! with
Exceedances of
Ecological Criteria

July 2023 | 3 Primary PFOA <LOR (multiple) 0 0 0
PFOS <LOR (multiple) 0 NA 0
PFOS+PFHxS | <LOR (multiple) 0 0 NA

January 2 Primary, PFOA <LOR (multiple) 0 0 0

2024 2QC PFOS <LOR (multiple) to 0.05 pg/L (MW109) 2 NA 2
PFOS+PFHxS | <LOR (multiple) to 0.11 pg/L (MW109) 2 0 NA

July 2023 | 1 Primary PFOA <LOR (MW188D) 0 0 0
PFOS 0.03 pg/L(MW188D) 1 NA 1
PFOS+PFHxS | 0.03 pg/L(MW188D) 1 0 NA

Off-site — North (MW187D)

July 2023 | 1 Primary PFOA <LOR (MW187D) 0 0 0
PFOS <LOR (MW187D) 0 NA 0
PFOS+PFHxS | <LOR (MW187D) 0 0 NA

Notes: multiple = the value applies to multiple locations.

14-Apr-2025
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The first-time detections of PFOS, PFOS+PFHXS and/or PFOA during the monitoring period are
presented in Table 14.

Table 14 Groundwater Results - First-time Detections of PFOS, PFOS+PFHxS and/or PFOA

Sampling

Area Lasstan Analyte/s &_ Reported
E el Concentrations

July 2023 Off-site — Northern Boundary MW126 PFOS (0.22 pg/L)

The new exceedances of drinking water guidelines and ecological (freshwater 99%) guidelines reported
during the monitoring period are presented in Table 15 and Table 16, respectively.

Table 15 Groundwater Results — New Exceedances (drinking water) of PFOS, PFHXS, and/or PFOA

Sampling Analyte/s & Reported

Event ATER) HOCEUEIT Concentrations
July 2023 Off-site — North MWO056 PFOS+PFHXS (0.16 pg/L)
July 2023 Off-site — Northern Boundary MW126 PFOS+PFHXS (0.24 ug/L)

Table 16 Groundwater Results — New Exceedances (Freshwater 99%) of PFOS and/or PFOA

Sampling

Area Loeailan Analyte/s &_ Reported
Event Concentrations

July 2023 Off-site — Northern Boundary MW126 PFOS (0.22 pg/L)

The new maximum concentrations of PFOS, PFOS+PFHxS and/or PFOA reported during the
monitoring period are presented in Table 17.

Table 17 Groundwater Results — New Maximum Concentrations of PFOS, PFOS+PFHxS and/or PFOA

Sampling Area Location Analyte/s &_ Reported
Event Concentrations
July 2023 Off-site — North MWO056 PFOS (0.12 pg/L)
MWO056 PFOS+PFHXxS (0.16 pg/L)
Off-site — Northern Boundary MW126 PFOS (0.22 pg/L)
MW126 PFOS+PFHXS (0.24 pg/L)
MW188D PFOS (0.03 pg/L)
MW188D PFOS+PFHXxS (0.03 pg/L)

The new minimum concentrations of PFOS, PFOS+PFHxS and/or PFOA reported during the monitoring
period are presented in Table 18.

Table 18 Groundwater Results — New Minimum Concentrations of PFOS, PFOS+PFHxS and/or PFOA

July 2023 Off-site — North MW139 PFOS+PFHXS (0.02 pg/L)
MW139 PFOS (0.02 pg/L)
7.2 Surface Water and Wastewater Results
7.2.1 Surface Water and Wastewater Field Observations

Surface water and wastewater field observations from the monitoring period are presented in Table T3
in Appendix B and summarised below.

July 2023

1 Surface water and wastewater were observed to contain no turbidity to medium turbidity. The water
at SW553 was observed to be green in colour.

14-Apr-2025
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Organic odours were noted at SW553 and OTHO006 (wastewater). No other odours were noted at
the locations sampled.

Sheen was observed at SW002, SW032, SW040, SW553 and SW555.

Flow was observed at SW034, SW040 and SW065, as well as at wastewater sampling location
OTHO006. No water flow was observed at the remaining surface water sample locations visited.

January 2024

1

Surface water and wastewater were observed to contain no turbidity to medium turbidity, however
high turbidity was observed at SW036. Water at wastewater sampling location OTH006 was
observed to be white/cloudy with medium turbidity.

Organic odours were noted at SW036, SW064 and OTH006. No other odours were observed at
the locations sampled.

Sheen was observed at SW002.
An algal bloom was observed at SW002.

Flow was observed at wastewater sampling location OTH006. No water flow was observed at the
surface water sample locations visited.

7.2.2 Surface Water Quality Parameters

Surface water quality parameters were measured during the collection of surface water samples. The
surface water quality parameters from July 2023 and January 2024 events are presented in Table T3 in
Appendix B and summarised below in Table 19 for locations within each sub-catchment.

14-Apr-2025
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Table 19 Summary of surface water quality parameters

Oxidation-Reduction

Dissolved Oxygen Temperature Electrical pH Potential, Corrected

Sampling (mgi/L) (°C) Conductivity (uS/cm) (PH units)

Event (mV)

Min Max Min Max Min Max i Min
On-site - Sub-catchment A (SW002, SW003, SW026, SW032, SW034, SW114%*)

July 2023 2.45 12.08 14.9 16.9 298.20 2,302 6.85 7.59 170.9 352.1
(SW002) | (SW003) | (SW032) (SW026) | (SW026) | (SW034) | (SW002) (SWO003) (SW002) | (SW026)

January 2024

On-site - Sub-catchment B (SW028 and SW555)

July 2023 5.34 6.79 12.1 14.3 291.60 1,655 6.54 7.16 338.7 362.5
(SW555) (SW028) (SW028) (SW555) (SW028) (SW555) (SW028) (SW555) (SW028) (SW555)
January 2024 1.23 2.72 23.6 24.7 125.30 926.00 6.04 7.56 196.9 360.6
SW028 SW555 SW555 SW028 SW028 SW555 SW028 SW555 SW555 SW028
On-site - Sub-catchment C (SW040)
July 2023 9.12 9.12 17.5 17.5 2,615 2,615 7.25 7.25 338.7 338.7
(SW040) (SW040) (SW040) (SW040) (SW040) (SW040) (SW040) (SW040) (SW040) (SW040)
January 2024 3.81 3.81 26.4 26.4 3,540 3,540 7.25 7.25 345.1 345.1
SW040 SW040 SW040 SW040 SW040 SW040 SWO040 SW040 SW040 SW040

On-site — Boundary (SW115 and SW116)

Locations scheduled on a biennial frequency, therefore not sampled during this monitoring period

On-site Dochra Airfield (SW004 and SWO005)

July 2023 5.19 5.52 13.4 18.9 283.60 4,812 7.09 7.33 176.4 281.0
(SW004) | (SW005) | (SWo005) (SW004) | (SWO004) | (SWO005) | (SW005) (SW004) | (SW005) | (SWO004)
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Oxidation-Reduction

_ Dissolved Oxygen Temperature Electrical pH Potential Corrected
Sampling (mg/L) 9 Conductivity (uS/cm) (pH units) '
Event (mV)
Min Max Min Max Min Max Min Max Min Max
Off-site North East (SW039 and SW064) & Singleton STP (SW065, SW553, SW554, SW563, OTH006)

July 2023 4.10 9.89 12.5 17.8 584.00 2,956 7.10 7.98 208.6 333.3
(SW064) (SW563) (SW039) (SW553) (SW563) (SW065) (SW039) (SW563) (SW563) (SW039)

January 2024 2.60 5.24 24.8 33.3 641.00 881.00 7.52 9.37 277.8 341.1

SWO039 SW563 SWO039 SWO065 SW563 SWO039 SW064 SW563 SWO039 SW064

Off-site North West (SW035 and SWO036)

July 2023 4.61 4.82 18.5 20.5 311.50 1,142 6.63 7.21 238.7 321.0
(SW035) (SW036) (SW036) (SW035) (SW036) (SW035) (SW036) (SW035) (SW035) (SW036)

January 2024 5.34 7.54 27.5 28.3 647.00 1,584 7.11 8.33 247.6 306.9

(SW035) | (SW036) | (SWO035) (SW036) | (SW036) | (SW035) | (SwWo035) (SW036) | (SW036) | (SW035)
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The readings presented in Table 19 indicate:

1  Well oxygenated to poorly oxygenated conditions.
1  Fresh to brackish water conditions.

1  Moderately acidic to slightly alkaline conditions.

1

Temperature ranges were considered consistent with background conditions for the time of year of
the sampling being conducted in each event.

7.2.3 Surface Water and Wastewater Analytical Results

Surface water and wastewater analytical results from the monitoring period as well as the available
historical surface water and wastewater analytical results for OMP sampling locations (including data
from other projects) are presented in Table T6 in Appendix B. Surface water and wastewater results
from July 2023 and January 2024 are presented spatially on Figure F9 to Figure F12 in Appendix A.
The monitoring activities are summarised in the OMP Sampling Event Reports provided in Appendix E.
The interpretive assessment of the surface water analytical results is discussed in Section 8.1.2.2 and
Section 8.2.2.

Additionally, historical surface water and wastewater concentrations of PFOS+PFHxS and PFOA have
been displayed graphically on temporal trend graphs presented in Appendix C, grouped by sub-
catchment/area of interest for the locations shown in Table 20, below.

Table 20 Temporal trend graphs of surface water and wastewater locations

Graph ID  Sub-catchment / Area of interest =~ Surface water and wastewater locations

GO05, G06 | On-site Sub-Catchment A SW002, SW003, SW026, SW032, SW034, SW114#
Go07 On-site Sub-Catchment B SW028, SW555
GO08 On-site Dochra Airfield SWO004, SW005
GO09, G10 | Off-site Singleton STP & North East | SW039, SW064, SW065, SW553, SW563, OTH006
G11, G12 | Off-site North West SWO035, SW036

# Limited data set available to be presented

A summary of surface water and wastewater results from July 2023 and January 2024 events is
provided in Table 21 for locations by sub-catchment / area of interest. Deviations from the historical
dataset for surface water are summarised in Table 22 to Table 26. There were no deviations from the
historical dataset for wastewater location OTHO0O06.

14-Apr-2025
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Table 21

Sampling
Event

No. of
Samples?

Ongoing Monitoring Report (July 2023 - June 2024)
PFAS OMP - Singleton Military Area

Compound

Summary of PFOA, PFOS and PFOS+PFHXS concentrations in surface water and wastewater

Concentration Range (ug/L) in Sampling
Event

On-site Sub-Catchment A (SW002, SW003, SW026, SW032, SW034, SW114*)

No. of
Samples?® with
Concentration
> LOR

No. of Samples?
with Exceedances
of Human Health
Criteria

32

No. of Samples?
with Exceedances
of Ecological
Criteria

July 2023 5 Primary, 2 | PFOA <LOR (multiple) to 0.07 ug/L (SW002) 3 0 0
QC PFOS 0.01 pg/L(multiple) to 2.02 ug/L (SW032) 7 NA
PFOS+PFHxS 0.02 pg/L(multiple) to 3.03 ug/L (SW032) 7 NA
January 2024 4 Primary, 0 | PFOA <LOR (multiple) to 0.04 pg/L (SW002) 2
QC PFOS 0.01 pg/L(SWO003) to 0.89 pg/L (SW026) 4 NA 4
PFOS+PFHxS 0.01 pg/L(SWO003) to 1.23 pg/L (SW002) 4 0 NA
July 2023 2 Primary, 2 | PFOA <LOR (multiple) 0 0 0
QC PFOS <LOR (multiple) 0 NA
PFOS+PFHxS <LOR (multiple) 0 NA
January 2024 2 Primary, 2 | PFOA <LOR (multiple) 0
QC PFOS <LOR (SW028) t0 0.02 pg/L (multiple) 3 NA
PFOS+PFHxS <LOR (SW028) to 0.03 pg/L (SW555) 3 0 NA
14-Apr-2025
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Sampling
Event

No. of
Samples?

Ongoing Monitoring Report (July 2023 - June 2024)
PFAS OMP - Singleton Military Area

Compound

On-site Sub-Catchment C (SW040)

Concentration Range (ug/L) in Sampling

Event

No. of
Samples?® with
Concentration
> LOR

No. of Samples?
with Exceedances
of Human Health
Criteria

33

No. of Samples*
with Exceedances
of Ecological
Criteria

Off-site Singleton STP (SW065, SW553, SW563, OTH006) & North East (SW039, SW064)

July 2023 1 Primary PFOA <LOR (SW040) 0 0

PFOS <LOR (SW040) 0 NA

PFOS+PFHxS <LOR (SW040) 0 NA
January 2024 1 Primary PFOA <LOR (SW040) 0

PFOS <LOR (SW040) 0 NA

PFOS+PFHxS <LOR (SW040) 0 0 NA
July 2023 2 Primary, 0 | PFOA <LOR (multiple) 0 0 0

QC PFOS <LOR (multiple) NA
PFOS+PFHxS <LOR (multiple) 0 NA

July 2023 6 Primary, 2 | PFOA <LOR (multiple) to 0.01 ug/L (SW553) 1 0 0
QC PFOS <LOR (multiple) to 0.22 pg/L (SW553) 3 NA
PFOS+PFHxS <LOR (multiple) to 0.49 ug/L (SW553) 3 NA
January 2024 5 Primary, 0 | PFOA <LOR (multiple) 0
QC PFOS <LOR (SW065) t0 0.12 pg/L (OTHOO6) 4 NA
PFOS+PFHxS <LOR (SWO065) to 0.15 pg/L (OTHOO06) 4 0 NA
14-Apr-2025
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No. of No. of Samples? No. of Samples*
Sampling No. of Compound Concentration Range (ug/L) in Sampling Samples! with  with Exceedances  with Exceedances
Event Samples? P Event Concentration  of Human Health of Ecological
>LOR Criteria Criteria
Off-site North West (SW035, SW036)
July 2023 2 Primary, 0 | PFOA <LOR (SWO035) to 0.02 pg/L (SW036) 1 0 0
QC PFOS 0.02 pg/L(SWO035) to 0.58 pg/L (SW036) 2 NA
PFOS+PFHxS 0.02 pg/L(SWO035) to 0.95 ug/L (SW036) 2 0 NA
January 2024 2 Primary, 0 | PFOA <LOR (SW035) to 0.03 pg/L (SWO036) 1
QC PFOS 0.02 pg/L(SWO35) t0 0.79 pg/L (SWO36) 2 NA
PFOS+PFHxS 0.04 pg/L(SWO035) to 1.6 pg/L (SWO036) 2 0 NA

Notes:

* = not sampled during this monitoring period
multiple = the value applies to multiple locations
NA = Not applicable
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During the monitoring period, the following first-time detections of PFOS, PFOS+PFHxXS and/or PFOA
were reported as presented in Table 29.

Table 22 Surface Water and Wastewater Results - First-time Detections of PFOS, PFOS+PFHXS and/or PFOA

Analyte/s & Reported

Sampling Event Location Concentrations
January 2024 On-site — Sub Catchment B SW555 PFOS (0.02 ug/L)
SW555 PFOS+PFHXS (0.03 ug/L)
Off-site — Singleton STP & North | SW563 PFOS (0.01 ug/L)
East SW563 PFOS+PFHXS (0.01 ug/L)

The new exceedances of human health recreational guidelines reported during the monitoring period
are presented in Table 23.

Table 23  Surface Water and Wastewater Results - New Exceedances (Recreational) of PFOS+PFHxS and/or PFOA

Analyte/s & Reported
Concentrations

July 2023 On-site - Sub-catchment A SW002 PFOS+PFHXS (2.2 pg/L)

Sampling Event | Area Location

The new exceedances of ecological (freshwater 99%) guidelines reported during the monitoring period
are presented in Table 24.

Table 24 Surface Water and Wastewater Results — New Exceedances (Freshwater 99%) of PFOS and/or PFOA

Analyte/s & Reported

Sampling Event | Area Location Concentrations

January 2024 On-site — Sub-Catchment B SW555 PFOS (0.02 pg/L)
Off-site — Singleton STP & North | SW563 PFOS (0.01 pg/L)
East

The new maximum concentrations of PFOS, PFOS+PFHxS and/or PFOA reported during the
monitoring period are presented in Table 25.

Table 25 Surface Water and Wastewater Results — New Maximum Concentrations of PFOS, PFOS+PFHxS and/or PFOA

Sampling Area Location Analyte/s &. Reported
Event Concentrations
July 2023 On-site - Sub-catchment A SW002 PFOA (0.07 ug/L)
SW002 PFOS (1.00 ug/L)
SW002 PFOS+PFHXxS (2.2 ug/L)
Off-site - North West SW035 PFOS (0.02 ug/L)
SWO035 PFOS+PFHxS (0.02 ug/L)
January On-site - Sub-catchment A SW026 PFOS (0.89 ug/L)
2024 SW026 PFOS+PFHXS (1.21 ug/L)
On-site — Sub-catchment B SW555 PFOS (0.02 ug/L)
SW555 PFOS+PFHxS (0.03 ug/L)
Off-site - North East & Singleton STP SW563 PFOS (0.01 ug/L)
SW563 PFOS+PFHxS (0.01 ug/L)
Off-site — North West SW035 PFOS+PFHxS (0.04 ug/L)
SWO036 PFOS+PFHxS (1.60 ug/L)

The new minimum concentrations of PFOS, PFOS+PFHxS and/or PFOA reported during the monitoring
period are presented in Table 26.
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Table 26 Surface Water and Wastewater Results — New Minimum Concentrations of PFOS, PFOS+PFHxS and/or PFOA

Sampling Area Location Analyte/s &. Reported
Event Concentrations
July 2023 Off-site - North East & Singleton STP SWO065 PFOS (<LOR)
SWO065 PFOS+PFHXS (<LOR)
14-Apr-2025
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7.3 Sediment
7.3.1 Sediment Field Observations

The sediment observed during the monitoring period comprised mainly clays and silts (silty clay and
sandy silt), with sand (silty and clayey sand) and gravels (sandy gravels) at some locations. Most
sediment samples contained some organic matter in the form of grass rootlets. No anthropogenic
inclusions or staining were observed. Organic odours were noted at one sediment location (SD053) in
July 2023 and at four sediment locations (SD046, SD052, SD080 and SD555) in January 2024.

Sediment field observations from the monitoring period are presented in Table T4 in Appendix B.
7.3.2 Sediment Analytical Results

Sediment analytical results from the monitoring period as well as the available historical sediment
analytical results for OMP sampling locations (including data from other projects) are presented in
Table T7 in Appendix B.

The sediment results from the monitoring period are presented spatially on Figure F13 to Figure F16 in
Appendix A. The monitoring activities are summarised in the OMP Sampling Event Reports provided in
Appendix E. The interpretive assessment of the sediment analytical results is discussed in Section
8.3.1 and Section 8.3.2.

Additionally, OMP and other historical PFOS+PFHxS and PFOA concentrations for sediment are
displayed graphically on temporal trend graphs presented in Appendix C, grouped by sub-catchment/
area of interest for the locations in Table 27, below.

Table 27 Temporal trend graphs of sediment locations

Graph ID Catchment /Area of interest Sediment locations
G13, G14 On-site Sub-Catchment A SD002, SD003, SD032, SD053, SD065, SD114
G15 On-site Sub-Catchment B SDO055, SD555
G16 On-site Sub-Catchment C SD040
G17,G18 On-site Boundary SD115, SD116
G19 On-site Dochra Airfield SD004, SD005
G20, G21 Off-site Singleton STP & North | SD039, SD046, SD047, SD539, SD563
East
G22 Off-site North West SD052, SD080

A summary of sediment results from July 2023 and January 2024 events is provided in Table 28 for
locations by sub-catchment / area of interest. Deviations from the historical dataset for sediment are
summarised in Table 29 to Table 31.
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Table 28 Summary of PFOA, PFOS and PFOS+PFHxS Concentrations in Sediment

No. of
Samples?® with
Concentration
> LOR

No. of
Samples?

Sampling
Event

Concentration Range (mg/kg) in

Compount Sampling Event

On-site Sub-Catchment A (SD002, SD003, SD032, SD053, SD065, SD114)

July 2023 | 6 Primary, | PFOA <LOR (multiple) 0
2QC PFOS 0.0004 mg/kg (SD032) to 0.0032 mg/kg
(SD003)
PFOS+PFHxS | 0.0004 mg/kg (SD032) to 0.0034 mg/kg | 8
(SD003)
January 6 Primary, | PFOA <LOR (multiple) 0
2024 2QC PFOS 0.001 mg/kg (SD003) to 0.0092 mg/kg
(SD114)
PFOS+PFHxS | 0.001 mg/kg (SD003) to 0.0094 mg/kg 8
SD114
On-site Sub-Catchment B (SD055, SD555)
July 2023 | 2 Primary, | PFOA <LOR (multiple) 0
2QC PFOS 0.0008 mg/kg (SD055) to 0.0012 mg/kg | 4
(SD555)
PFOS+PFHxS | 0.0008 mg/kg (SD055) to 0.0012 mg/kg | 4
(SD555)
January 2 Primary, | PFOA <LOR (multiple) 0
2024 2QC PFOS 0.003 mg/kg (SD055) to 0.005 mg/kg 4
(SD055)
PFOS+PFHxS | 0.003 mg/kg (SD055) to 0.005 mg/kg 4
SD055
On-site Sub-Catchment C (SD040)
July 2023 | 1 Primary | PFOA <LOR (SD040) 0
PFOS <LOR (SD040) 0
PFOS+PFHxS | <LOR (SD040) 0
January 1 Primary | PFOA <LOR (SD040) 0
2024 PFOS 0.0008 mg/kg (SD040) 1
PFOS+PFHxS | 0.0008 mg/kg (SD040) 1
On-site Dochra Airfield (SD004, SD005)
July 2023 | 2 Primary | PFOA <LOR (multiple) 0
PFOS <LOR (SD004) to 0.0009 mg/kg
(SD005)
PFOS+PFHxS | <LOR (SD004) to 0.0009 mg/kg 1
(SD005)
January 2 Primary | PFOA <LOR (multiple) 0
2024 PFOS 0.0002 mg/kg (SD004) to 0.0008 mg/kg
(SD005)
PFOS+PFHxS | 0.0002 mg/kg (SD004) to 0.0008 mg/kg | 2
(SD005)
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No. of
Sampling  No. of Compound Concentration Range (mg/kg) in Samples? with
Event Samples? P Sampling Event Concentration
>LOR
Off-site Singleton STP (SD047, SD539, SD563) & North East (SD039, SD046)
July 2023 | 5 Primary | PFOA <LOR (multiple) 0
PFOS <LOR (multiple) to 0.0052 mg/kg
(SD539)
PFOS+PFHXS | <LOR (multiple) to 0.0054 mg/kg 3
(SD539)
January 5 Primary | PFOA <LOR (multiple) to 0.0002 mg/kg 2
2024 (multiple)
PFOS 0.0014 mg/kg (SD047) to 0.0244 mg/kg | 5
(SD539)

PFOS+PFHXS | 0.0014 mg/kg(SD047) to 0.0297 mg/kg | 5

Off-site North West (SD052, SD080)

July 2023 | 2 Primary | PFOA <LOR (multiple) 0
PFOS 0.0004 mg/kg (SD052) to 0.0235 mg/kg
(SD080)
PFOS+PFHxS | 0.0004 mg/kg (SD052) to 0.0253 mg/kg | 2
(SD080)
January 2 Primary | PFOA <LOR (multiple) 0
2024 PFOS 0.0004 mg/kg (SD052) to 0.0045 mg/kg
(SD080)
PFOS+PFHxS | 0.0004 mg/kg (SD052) to 0.0048 mg/kg | 2
(SD080)
Notes:

1 = Sample counts include intra-laboratory and inter-laboratory duplicates
multiple = the value applies to more than one location
NA = Not applicable

During the monitoring period, the following first-time detections of PFOS, PFOS+PFHxXS and/or PFOA
were reported as presented in Table 29.

Table 29 Sediment Results - First-time Detections of PFOS, PFOS+PFHxS and/or PFOA

Sampling

Area Laeatian Analyte/s &_ Reported
Event Concentrations

July 2023 Off-site - Singleton STP & North East SD563 PFOS (0.0044 mg/kg)

SD563 PFOS+PFHXxS (0.0044 mg/kg)
January Off-site - Singleton STP & North East SD539 PFOA (0.0002 mg/kg)

2024 SD563 | PFOA (0.0002 mglkg)

The new maximum concentrations of PFOS, PFOS+PFHxS and/or PFOA reported during the
monitoring period are presented in Table 30.

Table 30 Sediment Results — New Maximum Concentrations of PFOS, PFOS+PFHxS and/or PFOA

Sampling Area Location Analyte/s &. Reported

Event Concentrations

July 2023 On-site - Sub-catchment B SD555 PFOS (0.0012 mg/kg)
14-Apr-2025

Prepared for — Department of Defence — ABN: 68706814312




AECOM Ongoing Monitoring Report (July 2023 - June 2024) 40
PFAS OMP - Singleton Military Area

Sampling Area Location Analyte/s &. Reported
Event Concentrations
Off-site - North West SD080 PFOS (0.0235 mg/kg)
SD080 PFOS+PFHXxS (0.0253 mg/kg)
January On-site - Sub-Catchment A SD114 PFOS (0.0092 mg/kg)
2024 sD114 PFOS+PFHXxS (0.0094 mg/kg)
On-site - Sub-Catchment C SD040 PFOS (0.0008 mg/kg)
SD040 PFOS+PFHxS (0.0008 mg/kg)
On-site Sub-Catchment B SD555 PFOS (0.0046 mg/kg)
SD555 PFOS+PFHXxS (0.0046 mg/kg)
On-site — Boundary SD116 PFOS (0.0046 mg/kg)

SD116 PFOS+PFHxS (0.0048 mg/kg)

Off-site - Singleton STP & North East SD539 PFOA (0.0002 mg/kg)

SD563 PFOA (0.0002 mg/kg)

SD539 PFOS (0.0244 mg/kg)

SD563 PFOS (0.0168 mg/kg)

SD539 PFOS+PFHxXS (0.0297 mg/kg)

SD563 PFOS+PFHxXS (0.0168 mg/kg)

SD046 PFOS (0.0070 mg/kg)

SD046 PFOS+PFHxXS (0.0070 mg/kg)

The new minimum concentrations of PFOS, PFOS+PFHxS and/or PFOA reported during the monitoring
period are presented in Table 31.

Table 31 Sediment Results — New Minimum Concentrations of PFOS, PFOS+PFHxS and/or PFOA

Sampling Area Location Analyte/s & Reported
Event Concentrations

July 2023 On-site - Sub-Catchment A SD032 PFOS (0.0004 mg/kg)

SD065 PFOS (0.0005 mg/kg)

SD114 PFOS (0.0011 mg/kg)

SD032 PFOS+PFHxXS (0.0004 mg/kg)

SD065 PFOS+PFHxXS (0.0005 mg/kg)

SD114 PFOS+PFHxXS (0.0011 mg/kg)

On-site - Sub-catchment B SD055 PFOS (0.0009 mg/kg)
SD055 PFOS+PFHxXS (0.0009 mg/kg)
On-site - Boundary SD115 PFOA (<LOR)

SD115 PFOS (0.0226 mg/kg)

SD115 PFOS+PFHXxS (0.0239 mg/kg)

July 2023 Off-site Singleton STP & North East SD563 PFOA (<LOR)

SD046 PFOS (<LOR)

SD047 PFOS (<LOR)

SD046 PFOS+PFHxXS (<LOR)

SD047 PFOS+PFHxXS (<LOR)

Off-site North West SD052 PFOS (0.0004 mg/kg)
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Sampling Area Location Analyte/s & Reported
Event Concentrations
SD052 PFOS+PFHxXS (0.0004 mg/kg)
January On-site - Boundary SD115 PFOS (0.0114 mg/kg)
2024 SD115 PFOS+PFHxS (0.0126 mg/kg)
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8.0 Interpretive Analysis and Discussion
8.1 Groundwater
8.1.1 Groundwater Results

The July 2023 and January 2024 groundwater results for PFOS+PFHxS and PFOA compared to

asse
(in A

Note

ssment criteria are provided in Figure F5 to Figure F8 (in Appendix A) and presented in Table T5
ppendix B).

that the locations at Former Cantonment Fire Station and FTP, DNSDC, Helicopter Landing

Ground and Dochra Airfield were not sampled during this monitoring period as they were scheduled for
biennial frequency (i.e. sampling every two years).

A summary of key groundwater concentration observations are provided below:

1

MW188D, located to the north of the Site reported 6:2 FTS (0.16 ug/L) during the July 2023
monitoring event. While the concentrations of 6:2 FTS were about 50% lower than reported during
the previous sampling event in July 2022, the source of the 6:2 FTS in the deep monitoring well is
unknown. Note that the PFAS concentrations in the adjacent shallow monitoring well (MW188S
were below the laboratory LOR).

Historically, 6:2 FTS has been variably detected at concentrations above the laboratory LOR
across multiple wells located on-site (including along the northern boundary), however during the
July 2023 monitoring event, 6:2 FTS was only detected in MW118D.

Additionally, historically, 6:2 FTS was detected in surface water samples from SW064 and SW553
(both located downstream of the Singleton STP). Defence will continue to monitor concentrations
of PFAS (including 6:2 FTS) at this location to assess potential trends.

The new maximum of PFOS+PFHXS reported at MW126 located to the north of the Site in July
2023 was the first-time exceedance of the human health screening criteria (drinking water) for this
location, and the broader off-Site area.

To verify the elevated PFAS results reported in July 2023, AECOM re-sampled this location in
October 2023. The reported PFAS concentrations in MW126 in October 2023 were within previous
historical ranges, indicating the elevated concentrations reported in July 2023 were anomalous.
This was further supported by the reported PFAS results in January 2024, which reported
concentrations within historical ranges.

MWO056, located to the North of the Site, was able to be sampled for the first-time since May 2019
during this monitoring period. Concentrations of PFOS+PFHXS exceeded the human health
screening criteria, during both the July 2023 and January 2024 sampling events. The PFOS
concentration in MWO056 also exceeded the ecological assessment criteria.

To verify the elevated concentrations reported in July 2023, AECOM resampled this location in
October 2023. The reported PFAS results in October 2023 were marginally lower than those
reported in July 2023, however they remained higher than historical ranges for this location.
Additionally, the January 2024 sampling results at MWO056 were also consistent with the
resampling completed in October 2023.

During the DSI (AECOM, 2019), MWO056 was inferred to be within the footprint of the off-site
groundwater plume associated with the STP, as such MW056 was included in the OMP to monitor
potential changes in PFAS concentrations within the off-site plume. The MWO056 data has
confirmed that fluctuations in PFAS concentrations are occurring in the off-site plume, and that
they are likely related to the above average rainfall recorded prior to the monitoring period.

A comparison of the PFAS signature at MWO056 to other locations on and off-site is limited,
primarily due to the lower concentrations of PFOS and PFHxS reported (which are the only PFAS
compounds reported at MW056). While other PFAS have been detected at various sample
locations, they typically appear at lower concentrations than PFOS and PFHXS.

The highest concentration of PFAS in groundwater was reported in MW109 during the monitoring,
located on the north boundary. However, note that the on-site inferred source zone groundwater
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monitoring locations were not sampled during this monitoring period, and the reported
concentration at MW126 (in July 2023) was considered anomalous.

With the exception of off-site exceedances of human health assessment criteria at MW056 (which was
sampled for the first time since May 2019 during this monitoring period), the remainer of results at the

locations accessed and sampled for the monitoring period are generally consistent with the findings of
the DSI (AECOM, 2019) in terms of extent of PFAS impacts.

8.1.2 Groundwater Temporal Trend Analysis

Temporal trend graphs and Mann Kendall analysis are presented in Appendix C for PFOS+PFHxS and
PFOA concentrations in selected groundwater sampling locations indicative of a source area or area of
interest (as presented in Table 11 in Section 7.1.5).

The Mann Kendall analysis was used to assess the trends in the concentrations in groundwater, and
whether they have a monotonic upward or downward trend. The significance of these trends is
determined by the confidence factor, or p value, of the analysis, as follows:

1 aconfidence factor over 95% indicates that there is an increasing or decreasing trend.

1 aconfidence factor over 90% indicates the there is a ‘probably increasing’ or ‘probably decreasing’
trend.

1 aconfidence factor less than 90% indicates ‘Stable’ or ‘No Change’.

Trend analysis was only undertaken for areas or locations which were sampled in the monitoring period
and for locations which were consistently greater than the LOR, with a minimum of four sampling
rounds. The data used in this analysis was sourced from OMP events both historically and during the
monitoring period for each sample location. Where sample results were less than the LOR, half the
LOR!? was adopted for the Mann Kendall analysis.

More holistically, concentration trends were also reviewed as temporal trend graphs, against 30-day
average rainfall. These graphs allow for discussion of concentration trends within areas which do not
meet the minimum assessment requirements of Mann Kendall analysis.

8.1.2.1 On-site - Northern Boundary — Trend Graphs

The on-site groundwater monitoring wells located along the northern boundary showed no trend
(PFOS+PFHXxS in MW109), where there was sufficient data to perform the Mann Kendall analysis. Note
that Mann Kendall analysis was only completed for PFOS+PFHxXS as PFOA concentrations were
mostly < LOR. The Mann Kendall analysis details are shown in Table 32 below.

The temporal trend graph (Graph GO01 in Appendix C) shows that the PFOS+PFHXS concentrations
fluctuate between <LOR and near 0.1 pg/L, with no apparent trend or correlation with rainfall observed.

Table 32 Summary of Trend Analysis: On-site - Northern Boundary

Location Aquifer Analyte Historical Current Mann-Kendall Trend
ID Range Monitoring
Period
Min — Max  Min — Max Trend Confidence
(ug/L) (ug/L) Factor
MW102 Deep PFOS+PFHxS | <LOR-0.02 | <LOR Not assessed”
PFOA <LOR <LOR Not assessed”
MW109 Deep PFOS+PFHxS | <LOR-0.28 | <LOR-0.11 No Trend 84.5%
PFOA <LOR <LOR Not assessed”
MW110 Shallow PFOS+PFHXS | <LOR <LOR Not assessed*
PFOA <LOR <LOR Not assessed*
MW114 Deep PFOS+PFHxS | <LOR <LOR Not assessed”

1 where multiple LOR thresholds were present for a sample location, the average of half the LOR values was used.
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PFOA <LOR <LOR Not assessed*
Shallow PFOS+PFHxS | <LOR <LOR Not assessed*

MW115
PFOA <LOR <LOR Not assessed”
Shallow PFOS+PFHxS <LOR <LOR Not assessed*

MW118
PFOA <LOR <LOR Not assessed*

Note:

Italics: indicate low confidence in the Mann Kendall trend analysis given concentrations are within 1 to 2 orders of magnitude of
the LOR.

* Insufficient sample numbers at this location to allow for statistical assessment.

# Insufficient sample results greater than LOR.

8.1.2.2 Off-site - Northern Boundary — Trend Graphs

The off-site groundwater monitoring wells located along northern boundary, showed no potential trend,
where there was sufficient data to perform the Mann Kendall analysis (refer to Table 33 below).

The temporal trend graph shows that PFOS+PFHXS concentrations remained at or within an order of
magnitude of the LOR for this area. There was no apparent trend or correlation with rainfall observed
based on the limited data available. The reason for the increase is unknown, however given that the
concentrations returned to historic ranges, the spike in PFOS+PFHXS concentration is considered to be
anomalous.

Refer to Graph G02 for a PFOS+PFHxS temporal trend graph in Appendix C.
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Location Aquifer Analyte Historical Current Mann-Kendall Trend
ID Range Monitoring
Period
Min — Max  Min — Max Trend Confidence
(ug/L) (ug/L) Factor
MW126 Shallow PFOS+PFHxS | <LOR-0.03 | 0.02-0.03* No Trend 50.0 %
PFOA <LOR <LOR Not assessed*
MwW128 Shallow PFOS+PFHxS <LOR-0.02 | <LOR Not assessed”
PFOA <LOR <LOR Not assessed”
MW188S | Shallow PFOS+PFHxS <LOR <LOR Not assessed**
PFOA <LOR <LOR Not assessed**
Deep PFOS+PFHxS | <LOR-0.02 | 0.03 No Trend 89.6 %
MwW188D
PFOA <LOR <LOR Not assessed*
Note:

Italics: indicate low confidence in the Mann Kendall trend analysis given concentrations are within 1 to 2 orders of magnitude of

the LOR.

* Anomalous sample result from July 2023 removed from the presented concentration range.

# Insufficient sample results greater than LOR.
** [nsufficient sample numbers at this location to allow for statistical assessment.

8.1.2.3

Off-site — North — Trend Graphs

The off-site groundwater monitoring wells located to the North showed a stable or no potential trend,
where there was sufficient data to perform the Mann Kendall analysis.

The PFAS concentrations for locations off-site to the North were generally within historical ranges with
the exception of MW056, which reported a new maximum for PFOS+PFHxXS in July 2023 and remained
at the elevated concentrations during subsequent sampling in October 2023 and January 2024. It is
however noted that this location had not been sampled since 2019, therefore there is limited data to
assess the change in concentrations since 2019. The impact of these results on the CSM for the off-site
North area is discussed in Section 9.0.

The temporal trend graphs show that PFOA and PFOS+PFHXS concentrations, although fluctuated
they remained at or within an order of magnitude of the LOR for this area, with no observable apparent
trend or correlation with rainfall observed based on the limited data available.

Refer to Graph G03 and Graph G04 and the relevant Mann Kendall analysis in Appendix C, and
Table 34 below.

Table 34 Summary of Trend Analysis: Off-site — North

Location Aquifer Analyte Historical Current Mann-Kendall Trend
ID Range Monitoring
Period
Min — Max  Min — Max Trend Confidence
(ug/L) (ug/L) Factor
MWO056 Shallow PFOS+PFHxS | 0.02-0.04 0.10-0.16 No Trend 75.8%
PFOA <LOR <LOR Not assessed”
Mw121 Shallow PFOS+PFHxS <LOR-0.03 | <LOR Not assessed”
PFOA <LOR-0.02 | <LOR Stable 75.8%
MwW124 Shallow PFOS+PFHxS | <LOR-0.07 | 0.02 Not assessed**
PFOA <LOR <LOR Not assessed**
MW129 Shallow PFOS+PFHXxS | 0.04 Not sampled | Not assessed**
14-Apr-2025
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PFOA <LOR Not sampled | Not assessed**
MW132 Shallow PFOS+PFHxS | 0.02-0.06 Not sampled | Not assessed**
PFOA <LOR Not sampled | Not assessed**
MW139 | Shallow PFOS+PFHxS | 0.10-0.11 0.02 Stable 89.6%
PFOA <LOR-0.02 | <LOR Stable 62.5%
MW187S | Shallow PFOS+PFHXxS | <LOR <LOR Not assessed**
PFOA <LOR <LOR Not assessed**
Deep PFOS+PFHxS | <LOR <LOR Not assessed**
MW187D PFOA <LOR <LOR Not assessed**
Note:

Italics: indicate low confidence in the Mann Kendall trend analysis given concentrations are within 1 to 2 orders of magnitude of
the LOR.

* Insufficient sample numbers at this location to allow for statistical assessment.

# Insufficient sample results greater than LOR.

8.2 Surface Water
8.2.1 Surface Water PFAS Results

The July 2023 and January 2024 surface water results for PFOS+PFHxS and PFOA, compared to
screening criteria are provided in Figure F9 to Figure F12 in Appendix A.

A summary of key surface water concentration observations is provided below:

I  The concentration of PFOS+PFHXS in SW002, located in Sub-Catchment A (on-site) was a new
maximum and first-time exceedance of the adopted human health assessment criteria in July
2023. The sampling location (SW002) is on-site where limited recreation use of the water bodies is
undertaken, limiting the potential risk of exposure to human health. Further monitoring of the
concentration of PFAS at this location will be undertaken in subsequent sampling events to assess
whether a potential trend is occurring.

1  The concentrations of PFOS and PFOS+PFHXS in SW026, located in Sub-Catchment A (on-site)
were new maximums in January 2024.The reported concentrations were below the adopted human
health assessment criteria, therefore there is no change to the risk profile for on-site receptors
Further monitoring of the concentration of PFAS at this location will be undertaken in subsequent
sampling events to assess whether a potential trend is occurring.

1  Concentrations of PFOS, PFOS+PFHxS were detected in SW555 located in Sub-Catchment B for
the first time in January 2024, constituting both new maximum concentrations and a new
exceedance of the adopted ecological assessment criteria. This location was sampled for the first
time in 2022. Given that the new maximum reported PFAS concentrations are consistent with
historical PFAS data ranges reported across the broader Sub-Catchment B and remain within the
same order of magnitude to historical ranges, this new exceedance is not considered to impact the
CSM or the risk profile for the area.

1  Concentrations of PFOS and PFOS+PFHxXS were detected in SW563 located off-site (Singleton
STP & Northeast) for the first time in January 2024, constituting a new maximum concentration and
a new exceedance of the adopted ecological assessment criteria. This location was sampled for
the first time in this monitoring period, therefore there is a limited data set available at this location
to enable consideration of temporal trends. The reported PFAS concentrations at SW563 remain
below the adopted human health recreational assessment criteria. Further monitoring of the
concentration of PFAS at this location will be undertaken in subsequent sampling events to assess
whether a potential trend is occurring.

1  Concentrations of PFOS and PFOS+PFHxXS were detected in SWO035 located off-site (North West)
as a new maximum in July 2023 and PFOS+PFHxS was reported as a further new maximum in
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January 2024. The new reported concentrations are in the same order of magnitude to historical
ranges and therefore not considered to impact the CSM or risk profile.

1  Concentration of PFOS+PFHXS were detected in SWO036 located off-site (North West) as a new
maximum in January 2024. This result was only marginally higher than the previous maximum
reported in January 2023 (within the same order of magnitude) and is likely attributed to temporal
fluctuations in concentrations. This new maximum concentration therefore is not considered to
impact the CSM or risk profile.

The results were consistent with the DSI (AECOM, 2020) findings and previous monitoring with the
highest concentrations detected in Sub-Catchment A (close to on-site source areas), and down-gradient
locations off-site to the North West, and surface water locations near the STP.

8.2.2 Surface Water Temporal Trend Analysis

Surface water temporal trend graphs for PFOS+PFHxS and PFOA concentrations are provided on
Graph GO05 to Graph G12 in Appendix C.

Locations with PFAS concentrations consistently below LOR were excluded from the temporal graphs.
Additionally, the 30-day average daily rainfall total (in mm) has been included on the temporal trend
graphs to allow for assessment of the potential for influence of rainfall on PFAS concentrations.

Note that Mann Kendall analysis was not used to assess the trends in PFAS concentrations in surface
water, given that variables such as rainfall, which influence PFAS concentrations are not factored into
the analysis.

Concentrations of PFAS in SWO036 located off-site in Doughboy Hollow Creek have been higher than
previous historical ranges since January 2023 (Graph G11 and G12 in Appendix C). Whilst PFAS
concentrations in this monitoring period are lower than reported in January 2023, they remain above
previous historical ranges.

Similarly, SW035 (Graph G11 in Appendix C) also located in Doughboy Hollow Creek had previously
been below LOR for PFAS, however have been detected at this location since January 2023.

The increase in concentrations are likely to be attributed to discharges from Site source areas draining
via overland flow and/or stormwater channels to Doughboy Hollow Creek, however further monitoring is
required at both of these locations to assess concentration trends.

Based on the data to date there is no discernible trend in surface water concentrations with most
locations showing a fluctuating pattern and observable correlation to rainfall.

14-Apr-2025
Prepared for — Department of Defence — ABN: 68706814312



AECOM Ongoing Monitoring Report (July 2023 - June 2024) 48
PFAS OMP - Singleton Military Area

8.3 Sediment
8.3.1 Sediment PFAS Results

The July 2023 and January 2024 sediment analytical results for PFOS+PFHxS and PFOA are provided
in Figure F5 to Figure F8 in Appendix A.

A summary of key sediment concentrations observations is provided below:

1  Concentrations of PFOS and PFOS+PFHxXS were reported for the first time in July 2023 at SD563
located off-site (Singelton STP and North East). Sediment sampling location in SD563 only
commenced in the current monitoring period and further monitoring is required at this location to
assess the data further.

1  Concentration of PFOA were reported for the first time in July 2023 at SD539 located off-site
(Singelton STP and North East). The reported result was at the detection limit (0.0002ug/L)
therefore further monitoring is required to consider any impact the CSM or risk profile

1  Concentrations of PFOS and PFOS+PFHxXS were detected in SD114 located on-site (Sub
Catchment A) as a new maximum concentration in January 2024. The reported concentrations
were within the historical ranges for sediment samples in the broader Sub Catchment A and the
same order of magnitude to the location specifical historical ranges. Therefore, the reported results
are not considered to impact the CSM or risk profile.

1  Concentrations of PFOS and PFOS+PFHxS were detected in SD040 located on-site (Sub
Catchment C) as a new maximum concentration in January 2024. The reported concentrations
were within the same order of magnitude to the location specifical historical ranges. Therefore, the
reported results are not considered to impact the CSM or risk profile.

1  Concentrations of PFOS, were detected in SD555 located on-site (Sub Catchment C) as a new
maximum concentration in July 2023 and a further new maximum of PFOS, PFOS+PFHxXS in
January 2024. Limited sampling has been completed at this location with only four events
completed since 2022 including the current monitoring events. The reported results are within the
same order of magnitude to the historical concentrations. Further monitoring is required at this
location to consider temporal variability. The reported results are not considered to impact the CSM
or risk profile.

1  Concentrations of PFOS, PFOS+PFHxS were detected in SD116 located on-site (Site boundary)
as a new maximum concentration in January 2024. The reported concentrations were within the
same order of magnitude to the location specifical historical ranges. Therefore, the reported results
are not considered to impact the CSM or risk profile.

1  Concentration of key PFAS compounds were reported as new maximums in January 2024 at
locations off-site (Singelton STP and North East) as follows:

- PFOS, PFOA and PFOS+PFHXxS in SD539

- PFOS, PFOA and PFOS+PFHXS in SD563 the reported concentrations were also a first time
detect for PFA at this location

- PFOS, PFOS+PFHXS in SD046

The reported concentrations at SD539 and SD046 remain within the same order of magnitude to
historical ranges and therefore, the reported results are not considered to impact the CSM or risk
profile. Sediment sampling location in SD563 only commenced in the current monitoring period and
further monitoring is required at this location to assess the data further.

1  New maximum concentrations of PFOS and PFOS+PFHxS were detected in SD080 located off-
site (North West) in July 2023. The reported concentrations were within the same order of
magnitude to the location specifical historical ranges. Subsequent monitoring in January 2024
reported concentration back with previous historical ranges Therefore, the reported results are not
considered to impact the CSM or risk profile.
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8.3.2 Sediment Temporal Trend Analysis

Sediment temporal trend graphs for PFOS+PFHxS and PFOA concentrations are provided on
Graph G13 to Graph G22 in Appendix C.

Locations with PFAS concentrations consistently below LOR were excluded from the temporal trend
graphs. Additionally, the 30-day average daily rainfall total (in mm) has been included on the temporal
trend graphs to allow for assessment of the influence of rainfall on PFAS concentrations.

Note that Mann Kendall analysis was not used to assess the trends in PFAS concentrations in
sediments, given that variables such as rainfall, which influence PFAS concentrations are not factored
into the analysis.

Overall, based on the data to date the trend graphs indicate that concentrations in sediment fluctuate
and, in some instances, appear to increase following prolonged rainfall and decrease during lower
rainfall periods.
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9.0 Conceptual Site Model

The PMAP (Defence, 2021) provides the CSM summarising the linkages between PFAS sources,
exposure pathways and receptors.

The OMP sampling events over the monitoring period have provided additional data to further
understand the changing conditions of the PFAS concentrations in groundwater, surface water and
sediment. PFAS concentrations were within historical ranges and Mann Kendall trend analysis (of
groundwater) indicated stable, or inconclusive trends, in addition to a probably decreasing trend.

During the monitoring period there were new maximum concentrations reported in groundwater, surface
water and sediment samples and new exceedances of both human health and ecological assessment
criteria in groundwater and surface water samples analysed. The majority of these samples were
collected from areas which have previously identified PFAS impacts; therefore, the first-time
exceedances are not ultimately unexpected and do not change the CSM.

The elevated concentrations of PFAS in off-site monitoring well MW056 were likely to be attributed to
concentration fluctuations in the off-site PFAS plume associated with the Singleton STP, rather than
indications of PFAS migrating from identified source areas at the Site in groundwater.

The source of the detection of 6:2 FTS at MW188D is currently unknown. Defence will continue to
monitor this location to determine whether there are any trends apparent.

The first-time detection of PFAS in SW555 located outside the on-site monitoring area requires further
consideration in subsequent monitoring events, given there is limited data available at this location to
establish any potential temporal trends. The reported PFAS concentrations at SW555 remain below the
adopted human health recreational assessment criteria.

The first-time detection of PFOS at SW563 during the January 2024 monitoring round, which was also a
first-time exceedance of ecological assessment criteria, requires further monitoring to establish any
potential temporal changes. Given that PFOS was detected at the laboratory LOR during a single
sampling event, this does not change the current understanding of the CSM for the Site.

PFAS concentrations in sediments both on and off the Site fluctuated but remained within or the same
order of magnitude of historical ranges or close to detection limits.

Overall, concentrations of PFAS within groundwater, surface water and sediment remain consistent with
previous monitoring in the majority of locations sampled, with new maximum concentrations limited in
magnitude compared with historical observations.

The mass flux study completed on the North West boundary of the Site reported that an average of 35 g
of PFAS is discharged annually at the Site boundary with median flow rate of around 790 L/s during the
mass flux monitoring events.. Additionally, surface soil sampling was completed following the demolition
of the Former Cantonment Fire Station, the results indicated that the soil remaining poses a low risk to
human and/or ecological receptors and are unlikely to be a significant contributor to PFAS
concentrations identified in surface water at the northern Site boundary.

Overall, data presented in this report does not change the understanding of the CSM, as presented in
Section 4 of the PMAP (Defence, 2021). Future monitoring will continue to contribute to an evaluation of
any potential changes to the understanding of the CSM.
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10.0 Risk Profile Review

The data collected during this OMP monitoring period (July 2023 to June 2024) indicates that the risk
profile for human health and ecological receptors at the Site and surrounding area remains generally
unchanged since the publication of the Human Health and Ecological Risk Assessment (HHERA)
(AECOM, 2021). This is based on the following assessment of the OMP data:

10.1 Groundwater

There were some new maximums, and concentrations exceeding either human health or ecological
guidelines, however the PFAS impacts in groundwater were generally similar to historical results.
Given the exceedances of human health criteria were limited to on-site locations and associated with
known source areas, and the groundwater in these areas are not used for drinking water, the
exceedance does not constitute a change to the risk profile or the CSM.

It is noted that the location with the highest historical PFAS concentration (MW012 with PFOS+PFHXS
at 142 ug/L in May 2019) within the on-site area of the former Cantonment Fire Station has not been
sampled since 2019 as it has not been located and is suspected to have been destroyed. AECOM
does not consider the lack of sampling at MWO012 to constitute a significant data gap as the existing
monitoring well network (MW008, MWO011 and MW167) provides sufficient coverage of this area.

The new maximum PFAS concentrations in off-site monitoring well MW056 were above the adopted
human health screening criteria during the monitoring period, noting that this location had not been
sampled since 2019, therefore there is limited data to assess the change in concentrations since 2019.
The reported concentrations of PFOS and PFHxS were below the applicable exposure point
concentrations (EPCs) adopted in the HHERA (AECOM, 2021) for watering livestock for the purposes
of consumption of home-grown red meat, indicating that the risk profile would not increase for this
exposure pathway considered in the HHERA. Additionally, while the concentrations of PFOS+PFHxS
exceeded the adopted PFAS NEMP 3.0 Human Health (Drinking Water) screening criteria, a water use
survey completed by the property owner in 2023 confirmed that groundwater at the property is not used
for drinking purposes. Therefore, the risk profile for off-site users of groundwater remains unchanged.

Additionally, an elevated concentration of PFAS in groundwater was reported in off-site location during
the monitoring period (at MW126, with PFOS+PFHxS at 0.24 ug/L in July 2023). Although the reason
for the increase is unknown, given that the concentrations returned to historical ranges during
subsequent sampling in October 2023 and January 2024, the reported concentration is considered to
be anomalous and therefore does not constitute a change to the risk profile or the CSM.

10.2 Surface Water and Sediment

PFAS concentrations at surface water and sediment locations were generally similar to historical results
with the new maximum concentrations limited in magnitude compared with historical observations.

A new detection of PFOS+PFHxXS in SW002 (in July 2023) was reported above the adopted human
health recreational screening criteria. AECOM considers that this new exceedance does not change
the risk profile for the Site given that the surface water drainage channels on-site are not being used for
recreational purposes. The reported results at this location in subsequent sampling completed in
January 2024 were back within historical ranges. Further assessment of the concentration of PFAS at
this location will be undertaken in subsequent monitoring events to assess whether a potential trend is
occurring.

Concentrations were highest again in Sub-Catchment A (on-site), though they remained within historical
ranges during this monitoring period.
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11.0 Conclusions

Groundwater, surface water and sediment sampling was completed as part of the OMP between July
2023 and June 2024. The following conclusions are based on the data collected during the monitoring
period.

Overall, the concentrations of PFAS in groundwater were generally similar to previous results, with
stable, no potential trends, or potentially decreasing trend. Where nhew maximum concentrations were
reported, increases in PFAS concentrations had previously been observed, and new maximums
remained within an order of magnitude of these historical maximum observations, or the risk was
considered to remain unchanged in context of the HHERA (AECOM, 2021).

PFAS concentrations in surface water and sediment were generally similar to historical results.
Increases and new maximum concentrations that were reported remained within an order of magnitude
of historical observations for the respective locations.

The CSM was reviewed, and no changes were identified to PFAS source, pathway or receptors at the
Site and surrounding areas.

Based on the data, AECOM considers that the conclusions made in the HHERA (AECOM, 2021) still
apply and that the CSM and interpretive analysis supports the known risk profile as presented in the
PMAP (Defence, 2021b).

Following a review of the data collected during the monitoring period, there has been no significant
changes to the understanding of risks associated with PFAS at the Site and surrounding areas, the
spatial distribution of PFAS and the need for monitoring of additional media.

There has been no significant increasing or decreasing trends identified to date. It is noted that some
recent increases in PFAS concentrations in groundwater will continue to be monitored to ensure
developing increasing trends are captured. Additionally, at some locations more results are required for
trend analysis assessment, however in these instances the trend assessment relied on CSM and
temporal trend graphs, which include short term rainfall data.
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