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Executive Summary
Introduction

AECOM Australia Pty Ltd (AECOM) was engaged by the Department of Defence (Defence) to
undertake per- and poly-fluoroalkyl substances (PFAS) sampling at the Salt Ash Air Weapons Range
(SAAWR) (the ‘Site’), New South Wales (NSW). Refer to Figure F1 (in Appendix A) for site location.

The sampling program was undertaken to implement the recommendations made in the Preliminary
Site Investigation (PSI) (AECOM, 2018) and was integrated into Defence’s broader Ongoing Monitoring
Plan (OMP) Program.

Objectives

The objective of the monitoring was to continue to assess changes in the nature and extent of PFAS
within the environment which will enable Defence to maintain an up to date understanding of the
distribution, concentration, transport (migration pathways and rates) and transformation of PFAS at the
Site.

Scope

AECOM completed three targeted groundwater monitoring events between December 2019 and
October 2020 in accordance with the sampling and analysis quality plan (SAQP) (AECOM [2019]). The
monitoring events comprised the sampling and laboratory analysis of groundwater samples for PFAS
compounds collected from selected locations on-Site.

Groundwater Results Summary

The monitoring data collected indicated that overall, the concentrations of PFAS in groundwater were
generally consistent to previous results. PFAS concentrations exceeding the assessment criteria
protective of drinking water, have been consistently recorded at one groundwater monitoring well
located in the central portion of the Target Area.

Conceptual Site Model
The conceptual site model (CSM) was reviewed and no changes were identified to source, pathway or
receptors at the Site.

Risk Profile
Based on the data collected during the 12-month monitoring period AECOM considers that the risk
profile to human health is overall unchanged, given the following:

¶ The extent of PFAS in groundwater is generally consistent with that reported in the PSI (AECOM,
2018). In particular:

- PFAS concentrations exceeding the assessment criteria protective of drinking water, have
been recorded at one groundwater monitoring well (MW013). Monitoring wells down and/or
cross hydraulic gradient of MW013 (MW001_S, MW008 and MW015) have consistently
reported concentrations less than the laboratory limit of reporting (LOR) which indicates that
the PFAS detected at MW013 is limited in extent and is unlikely to be migrating off-site.

- Low concentrations of PFAS, close to the laboratory LOR were reported at two locations
(MW011 and MW017) during the December 2019 event. Based on results obtained during
subsequent monitoring events in May 2020 and October 2020, these first-time detections are
considered to be anomalous, and not likely to be indicative of PFAS migration.

Recommendations

Given that the identified extent of PFAS in groundwater beneath the Site remains limited, and does not
appear to be migrating off-site, AECOM considers that additional targeted groundwater monitoring can
be concluded, and the Site can be managed by Defence in line with business as usual environmental
monitoring programs.
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It is noted that if the Hunter Water Corporation (HWC) commence abstraction of groundwater at PS14
in the future, there may be a requirement for further targeted monitoring to assess potential movement
of PFAS in groundwater due to pumping activities.  Therefore, AECOM recommends that Defence and
HWC formalise a notification process whereby Defence is informed if groundwater abstraction at PS14
will re-commence.
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1.0 Introduction
AECOM Australia Pty Ltd (AECOM) was engaged by the Department of Defence (Defence) to
undertake per- and poly-fluoroalkyl substances (PFAS) sampling at the Salt Ash Air Weapons Range
(SAAWR) (the ‘Site’), New South Wales (NSW). Refer to Figure F1 (in Appendix A) for site location.

The sampling program was undertaken to implement the recommendations made in the Preliminary
Site Investigation (PSI) (AECOM, 2018) and was integrated into Defence’s broader Ongoing Monitoring
Plan (OMP) Program.

The monitoring events comprised the sampling and laboratory analysis of groundwater samples for
PFAS compounds collected from selected locations on-Site

The monitoring was undertaken in accordance with the Sample Analysis and Quality Plan (SAQP)
(AECOM, 2019). This report has been prepared in accordance with the Defence (2020) OMP Annual
Interpretive Report Guidance.

1.1 Purpose and Objective

The purpose of the targeted monitoring events at the Site were to collect data that will enable Defence
to maintain an up to date understanding of the distribution, concentration, transport (migration pathways
and rates) and transformation of PFAS at the Site.

Assessing changes in the distribution, concentration, and transport of the contaminants against
appropriate guideline values provides:

¶ an evidence base for targeted and effective risk management decision making to protect human
health and environmental receptors; and

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

The data aims to assist in the timely identification of risks, inform Defence’s approach to the
management of PFAS at the Site and determine whether additional monitoring is required.

1.2 Scope

The scope of works for this interpretive report included assessing changes to the distribution of PFAS
over the preceding 12-month period (December 2019 and October 2020) and how this changes the
understanding of the conceptual site model (CSM) and the risk profile with respect to PFAS impacts at
the Site. This included the evaluation of data reported in the following reports, as well as other data
from non-OMP projects:

¶ Preliminary Site Investigation – PFAS. Salt Ash Air Weapons Range. 9 November 2018 (AECOM,
2018).

¶ Sampling Event Factual Report, December 2019. PFAS OMP - Salt Ash Air Weapons Range. 13
May 2020 (AECOM, 2020a).

¶ Sampling Event Factual Report, May 2020. PFAS OMP - Salt Ash Air Weapons Range. 10 July
2020 (AECOM, 2020b).

¶ Sampling Event Factual Report, October 2020. PFAS OMP - Salt Ash Air Weapons Range. Draft
A, 13 November 2020 (AECOM, 2020c).

To complete this scope of work AECOM completed periodic groundwater monitoring in accordance with
the SAQP (AECOM, 2019).
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2.0 Site Setting

2.1 Site Description

The following summarises the Site identification and setting presented in the Preliminary Site
Investigation (PSI) (AECOM, 2018):

Table 1 Site Identification and Setting Summary

Element Description

Defence Site ID 0909

Site Location The Property is located in Salt Ash, approximately six km northeast of RAAF
Base Williamtown, as shown in Figure F1 in Appendix A.

Regional Climate Climate data from the Bureau of Meteorology Weather Station (ID 061078)
located at RAAF Base Williamtown, indicates that the average minimum
monthly temperatures vary from 6.4°C in July to 18.1°C in January and
February with the lowest recorded temperature of -3.9°C on 18 July 1970.

Average maximum monthly temperatures vary from 17.2°C in July to 28.3°C
in January. The highest recorded temperature was 45.5°C on 4 January
2020.

Mean rainfall at the Site is 1,118.0 mm per annum. The lowest recorded
annual rainfall was 541 mm in 1980 and the highest annual rainfall was 1,794
mm in 1963. The highest monthly rainfall generally occurs between January
and June (averaging >100 mm per month), with the lowest rainfall in July to
December (averaging 74 mm per month)

Topography,
geology and
hydrogeology

The Site is comprised primarily of two defined areas being the Target Area
and the Buffer Zones (northern and southern), as shown in Figure F2 in
Appendix A. The groundwater sampling has focussed on conditions in the
Target Area and the Southern Buffer Zone.

The Target Area and Southern Buffer Zone range in elevation between 5 and
11 m AHD with a defined regional slope down towards the south. The Site
overlays an inner barrier dune system, known as the Tomago Sand Beds
which is characterise by a shallow water table within a highly permeable sand
aquifer.

Surface Water A number of surface water bodies are present at the Site within the Port
Stephens estuary (Figure F1 in Appendix A).  Surface water collecting on
the Target Area is anticipated to infiltrate rapidly to the subsurface, however
during periods of high rainfall, surface water is anticipated to infiltrate to the
subsurface and run off from the Target Area to the south. The following
surface water features are present at the Site:

¶ Moffats Creek which is located south of the Target Area. Is a tributary of
Tilligerry Creek; and

¶ Racecourse Swamp, Saltwater Creek and Twelve Mile Creek located in
the Buffer Zone and tributaries if Big Swan Bay.

Additionally, the following regional waterbodies are present in the area:

¶ Big Swan Bay, located adjacent to the eastern Site boundary.

¶ Tilligerry Creek estuary, located approximately 3 km to the south-east.

¶ Pacific Ocean located approximately 8.5 km to the south-southeast.



PFAS Ongoing Monitoring Program
Annual Interpretive Report - 2020

Revision 0 – 22-Nov-2021
Prepared for – Department of Defence – ABN: 68706814312

3AECOM

Element Description

Current and
Previous land use
(including AFFF
use)

The PSI (AECOM, 2018) reported that the Site has been utilized by Defence
since the mid-1950s and remains an operational air weapons range. The
target area is subject to air-to-ground gunnery and bombing training with
Bomb Dummy Units (BDU). BDU and ordnance waste have historically been
stockpiled and burned on the property.

Two waste burial clusters located on the Target Area were remediated in
2009. Waste removed included ordnance casings, BDU, tyres, meal and
other general putrescible rubbish. It is noted that burial pits still remaining on
the Target Area may include wastes containing PFAS.

Training activities such as air-surface gunnery, bombing and burning of spent
ordnance are potential sources of ignition at the Site.

Aqueous Film Forming Foam (AFFF), potentially containing PFAS
compounds, may have also been used for unidentified spot fire, bushfire and
emergency responses.

Land uses
surrounding the Site

North: Racecourse Swamp and the Medowie State Conservation Area;

East: Racecourse Swamp and the suburb of Oyster Cove approximately
3.5 km north east from the eastern boundary of the target area;

South: Tilligerry State Conservation Area with residential properties of Lemon
Tree Passage approximately 1.3 km from the southern boundary of the
Target Area.

West: Moffats Swap with the suburb of Medowie approximately 2 km west
from the western boundary of the Target Area.

2.2 Source Areas
The results of the PSI (AECOM, 2018) indicated that a major source of PFAS was not identified at the
Site and the reported PFAS detections in groundwater are likely associated with a small and
diminishing source. The following activities have historically occurred at the Site where AFFF may have
been used:

¶ Trench burning, where AFFF may have been discharged as an extinguishing agent.

¶ Burial sites were AFFF waste may have been included (such as fire extinguishers).

¶ Unrecorded spot fire, bushfire and emergency response were AFFF may have been discharged.
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3.0 Sampling and Analytical Methodology

3.1 Sampling Location Rationale and Methodology

The SAQP (AECOM, 2019) outlined the proposed schedule and rationale for sampling which involved
six monthly sampling of targeted groundwater monitoring wells located on-Site. Groundwater sampling
was originally scheduled to be conducted annually, however due to a first time PFAS detect in two
monitoring wells in December 2019 an additional groundwater sampling event was scheduled in May
2020.

The list of monitoring wells and the rationale for the monitoring well selection is summarised in the
SAQP (AECOM, 2019).

This report also includes monitoring data obtained from the PSI (AECOM, 2018).

3.2 Summary of Works 2019 - 2020

The monitoring works implemented as part of the SAQP (AECOM, 2019) between November 2019 and
October 2020 is summarised in sections below:

3.2.1 December 2019 Targeted Sampling Event (AECOM, 2020a)

¶ Sampling of groundwater at eight on-Site locations.

¶ Sampling of groundwater at two of these on-site locations could not be completed as the wells
were either dry or had insufficient water present to collect a sample.

¶ Analysis of samples for the extended PFAS suite and other parameters.

3.2.2 May 2020 Targeted Sampling Event (AECOM, 2020b)

¶ Sampling of groundwater at nine on-Site locations.

¶ Sampling of groundwater at four of these on-site locations could not be completed as the wells
were either dry, had insufficient water present to collect a sample or were blocked. Additional
monitoring well MW008 was sampled in place of dry monitoring well MW009.

¶ Analysis of samples for the extended PFAS suite and other parameters.

3.2.3 October 2020 Targeted Sampling Event (AECOM, 2020c)

¶ Sampling of groundwater at ten on-Site locations.

¶ Sampling of groundwater at two of these on-site locations could not be completed as the wells
were dry. Additional monitoring well MW008 was sampled in place of dry monitoring well MW009.

¶ Analysis of samples for the extended PFAS suite.

3.3 Deviations from SAQP
The works undertaken over the 12-month monitoring period were generally consistent with the SAQP
(AECOM, 2019), with the following exceptions:

¶ Some monitoring wells could not be sampled due to a range of factors including the wells being dry
or having insufficient volume of water present to sample and one monitoring well was blocked
during the May 2020 sampling event. These locations are identified in the associated Sampling
Event Factual Reports presented in Appendix C and summarised in Table 2 below. Where
practicable, alternative sampling locations were identified for sampling during subsequent sampling
rounds.

¶ During the December 2019 sampling event, two groundwater samples were collected using
dedicated disposable bailers as the hydrasleeves failed to deploy due to low water levels within the
wells.
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¶ During the May 2020 sampling event, three groundwater samples were collected using low flow
sampling equipment with dedicated disposable sample tubing as the hydrasleeves failed to deploy
due to low water levels within the wells

¶ In October 2020, three groundwater samples were collected using low flow sampling equipment
with dedicated disposable sample tubing due to low water levels within the wells.

¶ The NSW EPA requested (in an email dated 12 June 2019) that Defence include one round of
surface water sampling during the proposed targeted groundwater monitoring events at the Site,
however no surface water samples were collected during the three events completed between
December 2019 and October 2020 as no surface water was present at the time of sampling.

¶ In order to comply with Defence Data Collection and Management Manual (DCMM) requirements,
sample nomenclature were updated since the preparation the SAQP (November 2019), and the
field works summarised in this report. Hence some location IDs vary between the SAQP and this
report. Where applicable, legacy sample IDs have been included in this report for clarity.

3.4 Changes to the Monitoring Network
A summary of the findings relating to the condition of and/or or access to the monitoring network from
the sampling events over the 12 month monitoring period is provided in Table 2 below.  Further details
are provided in each individual report in Appendix C. Excluding the locations listed below, there were
no changes to the monitoring network condition or access.

Table 2 Summary of sampling network condition/access

Sampling
Event

Item Comment Recommended Action

December
2019

Sample not
collected

MW009 was dry and could not be
sampled.

Attempts to sample this location were
made during subsequent monitoring
rounds in May 2020 and October
2020 (dry during both events).

MW008 was proposed as an
alternative.

MW012 (formerly MB6) had
insufficient water present to
sample.

Attempts to sample this location were
made during subsequent monitoring
rounds in May 2020 and October
2020 (dry during both events).

May 2020 Sample not
collected

MW009 was dry and could not be
sampled.

MW008 was sampled as an
alternative.

MW012 (formerly MB6) was dry
and could not be sampled.

Attempts to sample this location were
made during subsequent monitoring
rounds in October 2020 (dry).

MW013 (formerly MB8) was dry
and could not be sampled.

Attempts to sample this location were
made during subsequent monitoring
rounds in October 2020.

MW017 (formerly W97) had
insufficient water present to
sample.

Attempts to sample this location were
made during subsequent monitoring
rounds in October 2020.

October 2020 Sample not
collected

MW009 was dry and could not be
sampled.

MW008 was sampled as an
alternative.

MW012 (formerly MB6) was dry
and could not be sampled.

Nil.
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Sampling
Event

Item Comment Recommended Action

It is noted that MW006 is located
adjacent to MW012 was sampled.

Note: The new IDs are (old IDs in brackets); MW012 (MB6), MW013 (MB8), MW017 (W97).
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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 factual reports listed below:

¶ December 2019 Sampling Event Factual Report (AECOM, 2020a).

¶ May 2020 Sampling Event Factual Report (AECOM, 2020b).

¶ October 2020 Sampling Event Factual Report (AECOM, 2020c).

Data validation procedures employed in the assessment of the field and laboratory QA/QC data
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 for the purpose of the factual and
annual interpretive reports.
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5.0 Assessment Criteria
Adopted screening criteria references national guidance in the form of PFAS National Environmental
Management Plan (NEMP, HEPA 2000), 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 including:

¶ PFAS National Environmental Management Plan 2.0 (NEMP), (HEPA 2020)

¶ 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 FSANZ
in 2017 (FSANZ 2017).

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

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

The adopted PFAS screening criteria to assess the data generated as part of the monitoring are
presented in Table 3 and are based on the DoH 2017 and NHMRC 2019.

Table 3 Summary of Adopted Screening Criteria: PFAS Water

Pathway Compound Criteria Comment / Reference

Drinking
water -
groundwater

PFOS+PFHxS 0.07 µg/L The values presented in the PFAS NEMP, 2020 are
from DoH 2017, which published final health-based
guidance values for PFAS for use in site
investigations in Australia. DoH utilised the TDI for
PFOS and PFOA from FSANZ, 2017 and the
methodology described in Chapter 6.3.3 of the
National Health and Medical Research Council’s
(NHMRC) Australian Drinking Water Guidelines
(ADWG), 2016 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 comparted to these
criteria.

PFOA 0.56 µg/L

PFOA 10 µg/L



PFAS Ongoing Monitoring Program
Annual Interpretive Report - 2020

Revision 0 – 22-Nov-2021
Prepared for – Department of Defence – ABN: 68706814312

9AECOM

Table 4 PFAS criteria summary: Ecological

Media Chemical Criteria Comment/Reference

Water

(Freshwater)

PFOS 0.00023 µg/L The values are from the PFAS NEPM, 2020 (HEPA
2020) which endorsed the Australian and New
Zealand Guidelines for Fresh and Marine Water
Quality – draft default guideline values. AECOM
understands that these guidelines are currently being
reviewed and will consider the appropriateness of
considering any future revision.

The 99% level of protection has been applied for
slightly to moderately disturbed ecosystems. 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.

Ultra-trace analysis will be conducted at key boundary
surface water locations, where it can be justified.

All groundwater results were compared to these
criteria.

PFOA 19 µg/L
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6.0 Contextual and Ancillary Information

6.1 Additional Analytical Data

No additional PFAS groundwater monitoring data has been collected at the Site, outside the scope
outlined in the SAQP (AECOM, 2019).

6.2 Remediation Projects
Management actions have not been required for the relatively small and diminishing PFAS source
present at the Site. On 7 December 2020, Defence confirmed that no major ground works have been
undertaken at the Site during the 12-month monitoring period.

6.3 Climate and Extreme Weather Events
The wider Hunter region experienced a number of extreme climatic events during the 12-month
monitoring period, including prolonged drought conditions, lower than average rainfall conditions and
multiple significant bushfire events. The BOM monitoring station located at RAAF Williamtown (061078)
reported that the recorded rainfall during this monitoring period was about 200 mm less than historical
averages.

The following table summarises the rainfall received prior to or during the sampling events over the last
12 months, for the weather station at Williamtown (Station ID 061078), and the occurrences of wet
weather events (days with rainfall > 15 mm).

Table 5 Rainfall during monitoring events over the 12 month period

Sampling Event

Monthly rainfall over
monitoring period from
weather station 061078
(BOM, 2020)

Wet weather events during the
monitoring period (days with rainfall
> 15 mm)

December 20191 0.8 mm -

May 20202 105.6 mm 26 May 2020 (38.8 mm)

October 20203 252.0 mm 19 October 2020 (18.0 mm)
26 October 2020 (128.8 mm)
27 October 2020 (76.2 mm)

Notes:

1. Sampling was conducted on 11 December 2019.

2. Sampling was conducted on 29 May 2020.

3. Sampling was conducted on 22 October 2020.

The lower than average rainfall and prolonged drought conditions experienced during this monitoring
period have the potential to impact upon the interpretation of the data. It is noted that for a rainfall
dependant aquifer, such as the regional setting of the Site, prolonged drought conditions and lower than
average rainfall can result in lower groundwater water tables, and potentially impact upon the
distribution of PFAS compounds within the water column. This has the potential to result in higher than
previously reported concentrations of PFAS in affected monitoring well locations.
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7.0 Monitoring Data Summary
The following monitoring events were completed by AECOM over the previous 12 months, from 11
December 2019 to 22 October 2020:

¶ December 2019 Targeted Sampling Event, 11 December 2019.

¶ May 2020 Targeted Sampling Event, 29 May 2020.

¶ October 2020 Targeted Sampling Event, 22 October 2020.

The results are summarised in following sections and sample locations are provided in Figure F4 and
Figure F5 (in Appendix A).  The results are provided in Table T1 and Table T2 (in Appendix B).

7.1 Groundwater Results

7.1.1 Groundwater Field Observations

The field observations during groundwater sampling, including groundwater elevation and parameters,
are provided in Table T1 (in Appendix B).

The locations that were unable to be sampled during the monitoring events are summarised in Table 2.
It was noted that alternate sample locations were identified where possible.

7.1.2 Groundwater Elevations

The standing water level (SWL) was measured in all the wells to evaluate the groundwater elevations
(to m AHD) in the Tomago Sand Beds aquifer.  Groundwater evaluation ranges within the monitoring
well gauging events over the three monitoring events, in the last 12 months, are summarised in the
table below.

Table 6 Summary of groundwater elevations

Gauging Event No.
Wells

Min. SWL
(m btoc)

Max. SWL
(m btoc)

Min. GWE
(m AHD)

Max. GWE
(m AHD)

December 2019 15 2.315
(MW017)

5.7
(MW011)

3.3
(MW008)

7.048
(MW003)

May 2020 9 2.245
(MW015)

6.06
(MW009)

2.7
(MW009)

6.73
(MW003)

October 2020 10 2.299
(MW015)

5.601
(MW011)

4.77
(MW008)

7.142
(MW003)

Note: SWL = Standing Water level, GWE = Groundwater Elevation, m AHD = meters Australian Height datum, m btoc = metres

below top of casing.

7.1.3 Groundwater Flow Direction

Based on the SWL and survey data, the interpreted potentiometric contours are presented in Figure F3
(in Appendix A). The data from the 12-month monitoring period indicates that:

¶ groundwater beneath the central and southern portion of Target Area flows to the south-east
towards Moffats Creek (Tomago Sand Beds Aquifer).

¶ A groundwater divide is present in the centre of the Target Area. Groundwater north of the divide
flows in a northerly direction towards Racecourse Swamp.

The flow directions are consistent with those inferred in the PSI (AECOM, 2018).

7.1.4 Groundwater Geochemical Parameters

Groundwater geochemical parameters were measured prior to collecting groundwater samples. The
stabilised readings collected to date are presented in Table T1 in Appendix B. The stabilised readings
from the most recent sampling event, in May 2020 are summarised below:

¶ Dissolved oxygen ranged from 0.43 mg/L (MW011) to 6.63 mg/L (MW001_S) indicating low to
moderate oxygenated conditions.
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¶ Electrical conductivity ranged from 59.2 µS/cm (MW0017) to 145.8 µS/cm (MW001_S) indicating
relatively fresh conditions.

¶ pH ranged from 3.8 (MW011) to 5.22 (MW013) indicating slightly to moderately acidic conditions.

¶ Corrected redox ranged from 191.5 mV (MW013) to 479.3 mV (MW006) indicating oxidative
conditions.

7.1.5 Groundwater Analytical Results

Historical groundwater analytical results are presented in Table T2 (in Appendix B) and monitoring
activities are summarised in the OMP Sampling Event Factual Reports provided in Appendix C. A
summary of analytical results from the PSI and OMP works is provided in the table below.

Table 7 Summary of PFAS Results in Groundwater

Sampling
Event

No.
Sample
Locations
Analysed

Compound Concentration Range
ɛg/L (location)

No. of Sample
Locations with
Concentrations
> LOR

August to
September
2018

19 PFOS <0.01 – 0.12 (MW013) 1

19 PFOA <0.01 0

19 PFOS+PFHxS <0.01 – 0.12 (MW013) 1

December
2019

6 PFOS <0.01 – 0.08 (MW013) 3

6 PFOA <0.01 0

6 PFOS+PFHxS <0.01 – 0.49 (MW013) 3

May 2020 5 PFOS <0.01 0

5 PFOA <0.01 0

5 PFOS+PFHxS <0.01 0

October
2020

8 PFOS <0.01 – 0.14 (MW013) 1

8 PFOA <0.01 0

8 PFOS+PFHxS <0.01 – 0.14 (MW013) 1

Groundwater sample results from October 2020 are presented in Figures F4 and Figure F5 (in
Appendix A).
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7.2 Hydrogeology

The SWLs were measured in the groundwater monitoring wells prior to the collection of samples to
evaluate the groundwater elevations (to m AHD).  Depth to groundwater measurements are presented
in Table T1 (in Appendix B) and the inferred potentiometric contours for the October 2020 sampling
event are presented in Figure F3 (Appendix A).

Groundwater depths were generally reported to be within approximately 0.6 m of the depths reported
previously. This indicated the groundwater elevations were generally consistent with the previous
gauging rounds. Three monitoring wells (MW009, MW012 and MW017), located along the eastern site
boundary were periodically dry.

Two of the three monitoring events were subjected to wet weather events, where falls of > 15 mm
occurred in the 72 hours preceding the sampling events. As summarised in Section 6.3:

¶ 38.8 mm fell in the lead up to the May 2020 event

¶ 128.8 mm fell in the lead up to the October 2020 event.

The groundwater elevation in the wells gauged (in m AHD) in October 2020 were higher than the
groundwater elevations measured in December 2019 and May 2020 are likely attributed to the high
rainfall received across the region.

The inferred groundwater flow directions in the sampling events completed over the 12 months
monitoring period, and historically during the PSI (AECOM. 2018), remain generally consistent with
groundwater flowing in a south easterly direction towards Moffats Creek.

The geochemical parameters recorded during the three sampling events completed for the 12-month
monitoring period were generally within previous data ranges.

7.3 Groundwater Results
The PFOS+PFHxS and PFOA results in groundwater samples compared to assessment criteria are
provided in Figures F4 to F5 in Appendix A.

PFAS concentrations were generally consistent with previous (historical) results undertaken since the
PSI (AECOM, 2018). PFAS concentrations exceeding the adopted assessment criteria protective of
drinking water were reported at one groundwater monitoring well (MW013) located in the central portion
of the Target Area.

Low concentrations of PFAS, close to the laboratory LOR and below the adopted assessment criteria
were reported at two locations (MW011 and MW017) during the December 2019 event, located to the
north and northeast of MW013 (respectively). Given that concentrations of PFAS reported during the
two subsequent sampling events in May 2020 and October 2020, it is inferred that the first time
detections in December 2019 are considered to be anomalous, and not likely to be indicative of
increase in PFAS concentrations.

Monitoring wells down and/or cross hydraulic gradient of MW013 (MW001_S, MW008 and MW015)
have consistently reported concentrations less than the laboratory LORs which further supports that the
PFAS detected at groundwater at MW013 is likely to be limited in extent and unlikely to be migrating off-
site to the south and southeast.

7.4 Groundwater - Temporal Trend

While there are insufficient rounds of data available to complete a comprehensive statistical analysis of
changes in PFAS concentration over time at MW013, a qualitative assessment of available data
suggests that PFAS concentrations at this location are likely to be stable.

The highest PFOS+PFHxS concentration was recorded in December 2019 (0.49 µg/L) likely to be
associated with dry conditions, however in the most recent sampling event (October 2020) the
PFOS+PFHxS concentration recorded in MW013 (0.14 µg/L) was generally consistent with the
concentrations reported in the PSI (AECOM, 2018).
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8.0 Conceptual Site Model
The Conceptual Site Model (CSM) was developed during the PSI (AECOM, 2018). The CSM
summarises the linkages between identified PFAS in groundwater, exposure pathways and receptors.

The targeted groundwater monitoring events completed over the 12-month monitoring period has
provided additional data to further understand the PFAS conditions at the Site.

Overall, data presented in this report indicates that the PFAS concentrations reported in groundwater,
pathways and receptors does not significantly change the understanding of the CSM and the risk profile
remains the same. All exposure scenarios are considered to be incomplete or pose a low and
acceptable risk.
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9.0 Discussion
Based on the data collected during the 12-month monitoring period AECOM considers that the risk
profile to human health is overall unchanged, given the following:

¶ The extent of PFAS in groundwater is generally similar to that which was presented in the PSI
(AECOM, 2018). In particular:

- PFAS concentrations exceeding the assessment criteria protective of drinking water, have
been recorded at one groundwater monitoring well (MW013). Monitoring wells down and/or
cross hydraulic gradient of MW013 (MW001_S, MW008 and MW015) have consistently
reported concentrations less than the laboratory limit of reporting (LOR) which indicates that
the PFAS detected at MW013 is limited in extent and is unlikely to be migrating off-site.

- Low concentrations of PFAS, close to the laboratory LOR were reported at two locations
(MW011 and MW017) during the December 2019 event. Based on results obtained during
subsequent monitoring events in May 2020 and October 2020, these first-time detections are
considered to be anomalous, and not likely to be indicative of PFAS migration.

¶ While additional surface water samples were unable to be collected during the current monitoring
period, the PSI (AECOM, 2018) conclusions regarding the incomplete source>receptor>pathway
linkage remain valid given that that the fundamental understanding of the nature and extent of
PFAS at the Site has not changed.

¶ A review of the groundwater elevation and concentration data collected during the monitoring
period did not indicate significant impacts from climatic events during this period. It was noted that
groundwater elevations were up to 0.5m lower in monitoring wells MW003, MW006, MW011,
MW013 and MW017 gauged during the May 2020 (Autumn) sampling event when compared to the
December 2019 (Summer) and October 2020 (Spring) sampling events. This may be related to
seasonal fluctuations of groundwater elevations, however additional monitoring data would be
required to confirm the fluctuations.

¶ It is noted that while a number of monitoring wells sampled during the PSI (AECOM, 2018) were
unable to be re-sampled during the current monitoring period due to the lower regional
groundwater table, AECOM considers that the data collected is sufficient for the purposes of the
investigation and representative of the aquifer conditions at the time of sampling.
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10.0 Conclusions and Recommendations

10.1 Conclusions

Targeted groundwater sampling was completed at the Site between December 2019 and October 2020.
The monitoring has met the objectives of the SAQP (AECOM, 2019) and overall ongoing monitoring
program.

The data collected during the 12-month monitoring period indicates that approximate extent of PFAS in
groundwater remains limited and is unlikely to be migrating off-site to the south or southeast.

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

Based on the data collected over the 12-month monitoring period, no changes to the risk profile are
recommended.

10.2 Recommendations

Given that the identified extent of PFAS in groundwater beneath the Site remains limited, and does not
appear to be migrating off-site, AECOM considers that additional targeted groundwater monitoring can
be concluded, and the Site can be managed by Defence in line with business as usual environmental
monitoring programs.

It is noted that if the Hunter Water Corporation (HWC) commence abstraction of groundwater at PS14
in the future, there may be a requirement for further targeted monitoring to assess potential movement
of PFAS in groundwater due to pumping activities.  Therefore, AECOM recommends that Defence and
HWC formalise a notification process whereby Defence is informed if groundwater abstraction at PS14
will re-commence.
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