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Executive Summary

Background

GHD Pty Ltd (GHD) was commissioned by the South Australian (SA) Metropolitan Fire Service (MFS) to undertake
a supplementary Detailed Site Investigation (DSI) for the Camden Park Fire Station at 65 Morphett Road, Camden
Park, South Australia 5038 (the site). Historically, the MFS has used AFFF containing PFAS at the site during
training activities. Residual AFFF was also flushed from firefighting appliances on-site after emergency response
incidents.

To assist the MFS in meeting the requirements prescribed by the SA EPA (GENI 63256), GHD completed a PSI
for the MFS Camden Park Station in 2023 (GHD, 2023a), and subsequently an SAQP (GHD, 2023b) and DSI
(GHD, 2024). Further contamination investigations were recommended and are covered in this document.

Objectives

The objective of the supplementary DSI is to address the recommendations in the DSI report (GHD, 2024) and SA
EPA response letter (EPA GENI 63256) in understanding the nature and extent of potential off-site PFAS
contamination hydraulically downgradient of the site. Specifically, this report seeks to:

—  Provide further information about the extent and concentration of off-site migration of the PFAS contamination
plume in groundwater

— Understand the PFAS impacts migrating off-site via surface water by sampling stormwater and sediment

— Update the conceptual site model based on the above and, therefore, the risks to relevant receptors

Scope of Work

—  Drilling preliminaries and installation of three (3) off-site groundwater monitoring wells, two (2) located
hydraulically downgradient from the site and one (1) located hydraulically upgradient from the site.
e  Opportunistic soil sampling during the drilling of the groundwater monitoring wells for analysis of PFAS.

—  Development of the three (3) off-site groundwater monitoring wells.

—  One (1) subsequent groundwater monitoring event (GME) of the three (3) newly installed off-site wells and the
three (3) previously installed groundwater monitoring wells located on-site for analysis of PFAS.

—  Survey of the three (3) newly installed off-site wells.

—  Two (2) surface water samples from a stormwater collection pit and the Brownhill Creek stormwater inlet point
were collected for analysis of PFAS.

—  Assess the potential for impacted surface water run-off to serve as a pathway for the migration of PFAS to
nearby surface water receptors.

— Review and refinement of the CSM developed for the site.

Conclusions:

The scope of work was restricted to the assessment of PFAS and did not include other potential contaminants.

— The lithologies encountered beneath the site are consistent with the Pooraka Formation, with sand, sandy
clay and clay identified below the fill material.

—  Shallow groundwater was encountered between 1.1 - 1.7 m bgl.

—  Off-site registered wells close to and down-gradient of the site have natural background salinities in the water
that are unsuitable for drinking water and irrigation purposes. While groundwater could be used for
recreational purposes such as filling swimming pools, the groundwater monitoring results on- and off-site did
not exceed the PFAS recreational water use criteria.

—  PFAS concentrations identified in groundwater upgradient from the site were of a similar order of magnitude
to those identified downgradient from the site.

—  Simulated surface water discharge from the site to stormwater identified no impacts from PFAS.
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— PFAS impacts on downgradient surface water environments are likely due to other sources not associated
with the MFS Camden Park Site.

Recommendations:

—  If required by future development/activities at the site, a PFAS management plan should be developed to
address handling PFAS-impacted materials.

Limitations

This report is subject to and must be read in conjunction with the limitations set out in Section 1.6 and the
assumptions and qualifications contained throughout the report.
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Table of Abbreviations

Abbreviation
ADWG
AFAC
AFFF
AHD
cocC
COPC
CSM
DO
DQls
DQOs
EC
GAR
GHD
HEPA
HDPE
HIL

P
JSEA
LDPE
LOR
m bgl
MFS
mg/L
MW
NATA
NEMP
NEPC
NHMRC
ORP
PFAS
PFHxS
PFOA
PFOS
PFPeA
PVC
QA/QC
RPD

Full Form

Australian Drinking Water Guidelines

Australasian Fire and Emergency Service Authorities Council
Aqueous Film-Forming Foam

Australian Height Datum

Chain of Custody

Chemicals of Potential Concern

Conceptual Site Model

Dissolved Oxygen

Data Quality Indicators

Data Quality Objectives

Electrical Conductivity

South Australian Guidelines for the Assessment and Remediation of Site Contamination 2019
GHD Pty Ltd

Heads of Environment Protection Authorities Australia
High-Density Polyethylene

Human Health Investigation Level

Interface Probe

Job Safety and Environment Analysis

Low-Density Polyethylene

Limit of Reporting

Metres Below Ground Level

South Australian Metropolitan Fire Service
Milligrams/Litre

Monitoring Well

National Association of Testing Authorities

PFAS National Environmental Management Plan Version 2.0 - January 2020
National Environmental Protection Council

National Health and Medical Research Council
Oxidation-Reduction Potential

Per- and Poly-Fluoroalkyl Substances
Perfluorohexane Sulfonate

Perfluorooctanoic Acid

Perfluorooctane Sulfonate

Perfluoropentanoic acid

Polyvinyl Chloride

Quality Assurance and Quality Control

Relative Percentage Difference
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Abbreviation Full Form

SA EPA South Australian Environment Protection Authority
SAQP Sampling and Analysis Quality Plan
SOP Standard Operating Procedure
SPR Source-Pathway-Receptor
SWL Standing Water Level
TDS Total Dissolved Solids
TOC Top of Casing
VSCAP Voluntary Site Contamination Assessment Proposal
WQEPP South Australian Environmental Protection (Water Quality) Policy 2015
Mg/l Micrograms/litre
puS/cm Microsiemens/centimetre
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1. Introduction

GHD Pty Ltd (GHD) was commissioned by the South Australian (SA) Metropolitan Fire Service (MFS) to undertake
further intrusive assessment works in the form of a supplementary Detailed Site Investigation (DSI) for the
Camden Park Fire Station at 65 Morphett Road, Camden Park, South Australia 5038 (the site). The works have
been requested in a letter issued by the SA EPA (EPA GENI 63256 - Appendix A).

This report outlines the additional investigation works undertaken to assess the nature and extent of off-site PFAS
impacts in soil, sediments, surface water, and groundwater hydraulically downgradient of the site (northwest)
associated with on-site sources of contamination.

1.1 Background

Historically, the MFS has used AFFF containing PFAS at the site during training activities. However, it is
understood that the MFS commenced phasing out the use of AFFF containing perfluorooctane sulfonate (PFOS)
in 2007 and perfluorooctanoic acid (PFOA) in 2014 after conducting consultation and liaison with the Australasian
Fire and Emergency Service Authorities Council (AFAC) and the SA EPA. The MFS replaced all firefighting foam
concentrate in 2016. Currently, all MFS appliances utilise firefighting foams that are classified as fluorine-free.
During 2017/2018, the MFS removed all fire extinguishers containing PFAS from their inventory.

In 2022, GHD undertook a site history review of 17 MFS sites (GHD 2022) as part of an environmental risk
profiling exercise using a multi-criteria analysis approach. This work was initiated to address the potential risks
associated with the former use of AFFF-containing PFAS. The sites were prioritised to assist with implementing
appropriate assessment and management measures to address the potential PFAS risks. The GHD 2022 Report
was submitted to the SA EPA, which subsequently issued a response letter requiring further investigation (EPA
GENI 62917).

In 2023, GHD undertook a Preliminary Site Investigation (PSI) at the Camden Park site, which identified that
training exercises using PFAS were not conducted at the site. Still, AFFF was stored at the site and present in
trucks at the site as early as 1994 (GHD, 2023a). Subsequently, a Sampling and Analysis Quality Plan (SAQP)
was prepared (GHD, 2023b), and a DSI (GHD, 2024) was undertaken. The DSI report identified the presence of
PFAS on-site in soil and groundwater. Further work was recommended to provide a better understanding of the
off-site impacts of PFAS on groundwater.

Following the SA EPA review of the DSI report (GHD, 2024), recommendations to determine whether surface
water migrating from the site impacts receiving waters and presents a risk to ecological receptors were outlined in
the SA EPA response letter (EPA GENI 63256). The scope of work outlined in this report addresses the
recommendations.

1.2 Purpose

The purpose of this report is to increase the understanding of the risk to off-site receptors by PFAS contamination
from the site from migration of contaminated groundwater and surface water as per the recommendations in the
DSl report (GHD, 2024) and SA EPA response letter (EPA GENI 63256).

1.3  Objectives

The objective of the supplementary DSl is to:

— Install a series of off-site groundwater monitoring wells down-hydraulic gradient, progressively further away
from the site, to assess the lateral extent of groundwater impacts and potential terrestrial ecosystem exposure
risks via the groundwater pathway.
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Conduct a groundwater-use survey near the site to evaluate the potential exposure risk attributable to the
possible use of groundwater for wells with an undefined or domestic purpose.

Investigations to determine whether surface water migrating from the site is impacting receiving waters and
presenting a risk to ecological receptors.

Development of a community engagement plan, where off-site investigations are planned.
Update the conceptual site model based on the above and the risks to relevant receptors.

14  Scope of works

To achieve the above objectives, the scope of work for the supplementary DSI was as follows:

Supplementary field investigations and analysis

Drilling preliminaries, such as permit applications, service clearance and health, safety and environment
(HSE) documentation preparation.

Three (3) off-site groundwater monitoring wells were installed, two (2) located hydraulically downgradient from
the site and one (1) located hydraulically upgradient from the site.

e  Opportunistic soil sampling during the drilling of the groundwater monitoring wells for analysis of PFAS.
Development of the three (3) off-site groundwater monitoring wells.

One (1) subsequent groundwater monitoring event (GME) of the three (3) newly installed off-site wells and the
three (3) previously installed groundwater monitoring wells located on-site for analysis of PFAS

Survey of the three (3) newly installed off-site wells.

Two (2) surface water samples were collected from a stormwater collection pit and Brownhill Creek
stormwater inlet point for analysis of PFAS.

Assess the potential for impacted surface water run-off to serve as a pathway for the migration of PFAS to
nearby surface water receptors.

Review and refinement of the CSM developed for the site.

The scope of work will be restricted to the assessment of PFAS and will not include other potential contaminants.

1.5 Framework and Methodology

The assessment works and reporting will be undertaken per the EP Act, the Environment Protection Regulations
2009, relevant SA Environment Protection Policies (EPPs) and the following guidelines/standards:

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

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

ANZG (2018) Australian and New Zealand Guidelines for Fresh and Marine Water Quality,
www.waterquality.gov.au/anz-guidelines/about/how-to-use

ANZ Standard AS/NZS 5667.1:1998 Water Quality — Sampling, Part 1: Guidance on the Design of Sampling
Programs, Sampling Techniques and the Preservation and Handling of Samples

ANZ Standard AS/NZS 5667.11:1998 Water Quality — Sampling, Part 11: Guidance on Sampling of
Groundwaters

SA EPA (2018) Guideline for Communication and Engagement
SA EPA (2019) Guidelines for the Assessment and Remediation of Site Contamination (the GAR)
SA EPA (2019) Guidelines for Regulatory Monitoring and Testing — Groundwater Sampling
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1.6 Limitations

This report: has been prepared by GHD for South Australian Metropolitan Fire Service and may only be used and relied on by
South Australian Metropolitan Fire Service for the purpose agreed between GHD and South Australian Metropolitan Fire
Service as set out in section 1.2 of this report.

GHD otherwise disclaims responsibility to any person other than South Australian Metropolitan Fire Service arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report
and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information
reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this report to account for
events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on information obtained from, and testing
undertaken at or in connection with, specific sample points. Site conditions at other parts of the site may be different from the
site conditions found at the specific sample points.

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as the location of
buildings, services and vegetation. As a result, not all relevant site features and conditions may have been identified in this
report.

Site conditions (including the presence of hazardous substances and/or site contamination) may change after the date of this
report. GHD does not accept responsibility arising from, or in connection with, any change to the site conditions. GHD is also
not responsible for updating this report if the site conditions change.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described in this
report (refer section 1.7 of this report). GHD disclaims liability arising from any of the assumptions being incorrect.

Accessibility of documents

If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an additional
cost if necessary.

1.7  Assumptions

The assessment, conclusions and recommendations outlined in this report are based on the following
assumptions:

—  The term PFAS refers to a large number of perfluorinated and polyfluorinated compounds. The primary
analytical suite adopted for this assessment incorporated 28 compounds, including PFOS, PFHxS and PFOA,
which are the primary focus of this report.

— The screening levels used in this report were consistent with the guidance provided by Australian regulators
at the time of reporting.
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2. Previous investigations

2.1 Previous investigations conducted by GHD

GHD carried out previous PFAS investigations at the MFS Camden Park Fire Station between 2019 and 2023.
Details of these investigations can be found in the following reports:

— GHD (2019) MFS State-wide Appliance and Station Sampling, Report for South Australian Metropolitan Fire

Service, May 2019.

— GHD (2022) MFS 17 Fire Stations PFAS Risk Profiling, Report for South Australian Metropolitan Fire Service,

October 2022.

— GHD (2023a) MFS Camden Park, Preliminary Site Investigation (PSI), Report for South Australian
Metropolitan Fire Service, 2023.

—  GHD (2023b) MFS Camden Park, Sampling and Analysis Quality Plan (SAQP), Report for the South
Australian Metropolitan Fire Service, 2023.

— GHD (2024) MFS Camden Park Station, Detailed Site Investigation (DSI). Report prepared for the South
Australian Metropolitan Fire Service, 2024.

2.2 Key site information

General site details are summarised in Table 2.1. The Site location plan is depicted in Figure 1.

Table 2.1 Summary of General Site Identification Information

Site Address:
Certificate of Title:

Legal Description:

Local Government
Authority:

Current Zoning:
Property Owner:
Current Site Use:
Area:

Site Elevation:

Topography

Site Drainage

Surface Water

65-69 Morphett Road Camden Park, SA 5038
CT 5413/751

Allotments 6, 7 and 8 deposited Plan 2237 in the area named Camden Park, Hundred of
Adelaide

City of West Torrens

Strategic Employment

South Australian Metropolitan Fire Service
Operational Fire Station

2,771 m?

8 m Australian Height Datum (AHD)

The topography of the site and surrounding land is relatively flat and forms part of the
Adelaide Plains, between the Gulf St Vincent to the west and the Mount Lofty Ranges to the
east. The site sits at an elevation of approximately 8 m AHD.

Except for some small garden beds, the site comprises sealed surfaces (buildings, concrete
hardstands, pavers, etc.). Most stormwater is collected in nine stormwater drains along the
eastern and southern site boundaries, which discharge into the municipal stormwater
system on Albert Avenue to the north. Stormwater is discharged to the Sturt River and
Patawalonga River, located southwest of the site, which flows to the Gulf St Vincent (Gov
SA 2023).

The site's nearest natural surface water bodies are the Sturt River, 0.9 km southwest, and
Brown Hill Creek/Willawilla, 1.2 km northwest. Both surface water bodies converge at the
Sturt Overflow 2.0 km northwest of the site. Surface water then continues to flow westerly
and discharges into the Patawalonga River and subsequently into the Gulf St Vincent, 2.6
km west of the site.
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Wetlands associated with the Glenelg Golf Club lie approximately 0.7 km northeast of the
site.

Geology The PSI report (GHD 2023a) indicated that the Site surface geology is characterised by

Pooraka formation consisting of clay, sand, carbonate earth, silt, and gravel lenses. The soil
classification orders were identified as Rudosol at the Site and Chromosol in surrounding
areas.

On-site and to the northwest, Rudosol soils are characterised as coastal dunes and plains of
calcareous and siliceous sands. Chromosols found southeast of the site are characterised
by outwash plains with hard, alkaline red soils, small areas of cracking clay soils and various
alluvial soils in the stream valleys.

The site lies within a region of extremely low probability of potential acid sulphate soil
(PASS) occurrence.

Boreholes advanced on the site during the DSI indicate that the geology is consistent with
the sands and sandy clays of the Pooraka formation.

Hydrogeology According to the Department of Water, Land and Biodiversity Conservation Report (Gerges

2006), the site lies within 'hydrogeological zone 2A'. This hydrogeologically important, highly
faulted zone connects zone 2 with zone 3. Limited information is available for deep aquifers;
hence, the interpretation of major structures is speculative. Major features include up to four
Quaternary aquifers and possibly three or four Tertiary aquifers.

A search of the South Australian Resources Information Gateway (SARIG) database
reported shallow groundwater in the vicinity of the site with standing water levels (SWL) of 2
- 5m bgl, producing yields in the range of 0.5 - 2.5 L/second. Groundwater salinity ranged
from 3000 - 7000 mg/L total dissolved solids (TDS). The inferred groundwater flow direction
is to the northwest.

2.3 Previous investigations — key findings
Key information outlined in the DSI report (GHD, 2024) relating to this off-site investigation is detailed below:

The lithologies that were encountered beneath the site are consistent with the Pooraka Formation, with sand
and sandy clay identified below the sandy gravel and sand fill material.

Shallow groundwater was encountered between 1.093 - 1.714 m bgl.

Reported PFAS impacts to soil are likely due to the historical fire station activities undertaken, such as the
flushing of vehicles and equipment in the washdown area and a historical incident where the tank of an
appliance had to be emptied.

Higher concentrations of PFOS in soils have been reported south of the washdown area around the Site
stormwater pits and associated site drainage system between 0.4 - 0.7 m bgl. Although vertical delineation
has not been achieved in all soil bores drilled in this investigation, PFAS concentrations continued to
decrease below 0.4 - 0.7 m bgl. There were no reported concentrations that were above the criteria below this
depth.

Concentrations above the Tier 1 Australian Drinking Water Guidelines (ADWG) recommendations for human
health drinking water were reported in all monitoring wells for Sum of PFHxS and PFOS (pg/L), with
exceedance values ranging from 0.09 pg/L (MWO02) to 0.68 pg/L (MWO03), when compared to the adopted
criteria of 0.07 pg/L.

PFOS concentrations above the PFAS NEMP Freshwater - 99% for high conservation value systems criteria
(0.00023 pg/L) were also reported in all three monitoring wells ranging from 0.04 - 0.06 pg/L.

MWO03 is located on the site's northwest corner, in the inferred direction of groundwater flow, down-gradient

from the washdown area and associated site drainage. As MWO03 reported the highest concentration for the
Sum of PFHxS and PFOS, PFAS contamination likely extends off-site to the northwest.

The DSI report is recommended to be read in conjunction with this supplementary DSI report.

Analytical data from this investigation is available in Appendix G; sample locations are shown in Figure 2.
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3. Off-site land and water use

3.1 Off-site land use

A summary of the uses of the land surrounding the site is provided in Table 3.1.

Table 3.1 Summary of Surrounding Land Use
Description of Land Use Zoning (Municipal Council)
North Albert Avenue, commercial/industrial warehouse, followed by Strategic Employment
Patricia Avenue and low-density residential properties
East Furniture manufacturer Carlisle Street, followed by residential Strategic Employment/General
properties. Neighbourhood
South Furniture upholsterer and motor body repairs followed by Strategic Employment

residential properties.

West Morphett Road, commercial properties (IGA, chemist, General Neighbourhood
takeaway) followed by Graham Crescent Reserve and
residential properties.

3.2 Off-site groundwater use

A search of the SA WaterConnect database (October 2024) for registered groundwater wells located within a 2.0
km radius of the site was undertaken as part of this investigation. The results are summarised as follows:

—  There were 493 registered wells within a 2.0 km radius.

—  Of these registered wells, 15 were installed in 2024 for investigation purposes and 11 in 2023 for different
purposes (6 environmental, three investigation, one monitoring and one irrigation).

— In addition, 70 wells were listed as backfilled (BKF), 43 as operational (OPR), 14 as abandoned (ABD), nine
as decommissioned (DEC), one as dry, five as controlled (4 flowing (CFL) and 1 shut in (CSH)), five as
rehabilitated (RHB), three as unknown (UKN), two as not operational (NOP), two as not in use (NIU) and 339
had no listed status.

—  The purpose of the wells is mainly investigation (INV), with 146 registered, 63 for domestic uses (DOM), 49
for monitoring (MON), 16 for observation (OBS), 15 environment (ENV), 11 drainage (DRN) 10 irrigation
(IRR), 8 Managed Aquifer Recharge (MAR), two recharge (REC), one recreational (RCL), one industrial (IND)
1 stock (STK). There are 170 wells with no registered purpose.

—  TDS data is available for 227 wells within the 2.0 km radius of the site and ranges between 67 mg/L and
22,880 mgl/L.

—  Five wells registered for domestic purposes are located down the hydraulic gradient of the site to the
northwest. The TDS of these wells is between 5900 and 9000 mg/L, making the groundwater unsuitable for
drinking or irrigation purposes but potentially suitable for some stock watering or aquaculture purposes.

The SA WaterConnect database search results can be found in Appendix C.

3.3 Off-site surface water use

The nearest natural surface water bodies from the site are the Sturt River, located approximately 0.9 km southwest
of the site with reserve land use, and Brown Hill Creek/Willawilla, located at approximately 1.2 km northwest of the
site with utility/industry use. Both surface water bodies converge and discharge into the Patawalonga Lake, at
approximately 2.2 km northwest of the site, which is used for recreational purposes, and subsequently into the Gulf
St Vincent, 2.6 km to the west of the site.

The Patawalonga Lake System, locally known as 'the Pat', is a critical piece of urban infrastructure in managing
stormwater and flood risk on the metropolitan coast of Adelaide where several creeks and drains flow into it,
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including the Sturt River, Brown Hill Creek, Keswick Creek, Patawalonga Creek, and the Airport drain. Most water
is coming from the Sturt and Brown Hill Creek catchments. (DEW, 2024).

The recreational features of the Patawalonga Lake System are mainly boating, fishing, kayaking and other water
sports. There is also a circuit path for cyclists and pedestrians. Dolphin sightings are common, and the dolphins
often visit the lake to feed (DEW, 2024).

The wetlands associated with the Glenelg Golf Club lie approximately 0.7 km northwest of the site.

The watercourse shown in the Lotsearch report, approximately 0.3 km southwest of the Site (GHD 2023), was
identified as a former open stormwater drain that has been backfilled and replaced with underground stormwater

pipes.
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4. Assessment criteria

The contaminants of concern in this investigation were limited to PFAS. Assessment criteria from HEPA (2020)
PFAS National Environmental Management Plan (Version 2.0), Heads of Environment Protection Authorities
Australia and New Zealand, January 2020 (PFAS NEMP) has been adopted.

4.1 Soil

The adopted criteria for the assessment of soil samples are listed in Table 4.1.

Table 4.1 Adopted PFAS Assessment Criteria - Soil

Sum of
PFOS? PFOS and PFOA3
(mg/kg) PFHxS (mg/kg)
(mg/kg)

Exposure scenario Reference Document

Human Health Investigation Levels (HIL)

Site-specific HILs® for the Derivation of site-specific health
screening of PFAS-contaminated ) ) 14 50 investigation levels for urban
soils at SA MFS sites and metropolitan fire stations
(Metropolitan, Staffed) (GHD, June 2023)
HIL C — Public open space 1 1 1 10 PFAS NEMP 2.0 (HEPA 2020)
Ecological Screening Levels (ESL)
Ecological indirect exposure - 0.14 - -

PFAS NEMP 2.0 (HEPA 2020)
Ecological direct exposure - 1 - 10

Notes:

" PFHxS — perfluorohexane sulfonate

2 PFOS - perfluorooctane sulfonate

3 PFOA — perfluorooctanoic acid

The assessment of soil analytical results against the Public open space HIL C land use criteria covers the most
likely exposure pathways given the location of the soil sampling program. The PFAS NEMP 2.0 states that HIL C
criteria are relevant for public open spaces such as parks, playgrounds, playing fields (e.g. ovals), secondary
schools (except for soil used for agricultural studies) and footpaths. This is consistent with the location where soil
samples were collected.

The typical usage patterns at SA MFS fire stations most closely align with the exposure assumptions that underpin
HIL D (Industrial/Commercial) values. The following inconsistencies are, however, noted:

—  The preliminary site investigations undertaken at SA MFS sites across South Australia have identified that
some fire stations have a higher proportion of unsealed ground (up to approximately 75% of the total site
area) than has been assumed in the derivation of the HIL D values (up to approximately 20% of the total site
area). As a result, there may be greater opportunities for direct access to soil at SA MFS fire stations,
including ingesting soil and soil-derived dust.

—  The shifts worked by SA MFS firefighters do not align with the assumption of a standard working week that
underpins the HIL D values.

Given these factors, Site-specific Health Investigation Levels (SSHILs) have been derived using exposure
assumptions that reflect the typical usage pattern of the SA MFS fire stations to allow for a more accurate
assessment of the health risks that may be associated with the presence of PFAS in shallow soils (GHD 2023c).
Further discussion regarding the development of the SSHILs is provided in the DSI (GHD, 2024)

GHD refers to the ecological direct and indirect—developed sites' exposure scenario criterion within the PFAS
NEMP (2020) to assess potential ecological exposure risks. These generic criteria apply to all land use
scenarios.
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4.2 Water

4.2.1 Environmental values of groundwater

Screening criteria for groundwater are chosen based on environmental values (EVs) outlined in the SA
Environment Protection (Water Quality) Policy 2015 (and amendments) (SA EPA 2015) (EPP) and the regulatory
requirements for the protection of all water bodies (surface and groundwater) under the Environment Protection
Act 1993.

The applicability of environmental values for underground waters is specified in Schedule 1—Environmental
Values of Waters in the Environment Protection (Water Quality) Policy 2015.

For the methodology for determining EVs for the Site and selecting screening criteria, refer to Section 5.2 of the
DSI (GHD 2024).

While groundwater TDS indicates a potential for potable use of groundwater, it is considered highly unlikely based

on the reticulated water supply of the metro Adelaide region. The drinking water assessment criteria have been

included as a conservative measure. The environmental values for the site include:

—  Potable use of groundwater (<1,200 mg/L).

— lIrrigation and general water use (<3,000 mg/L).

—  Livestock drinking water, aquaculture, and human consumption of aquatic foods (<13,000 mg/L).

— Aquatic ecosystem, recreation, and aesthetics (due to proximity to the Sturt River, Glenelg Golf Club wetlands
and Patawalonga Creek).

For this investigation, the criteria have been included to:

—  Assess the potential risk to people using groundwater for domestic and drinking purposes (i.e. potable use).

— Assess the potential risk to people using groundwater for recreational purposes (i.e., filling of swimming
pools).

—  Assess the potential risk to users of groundwater for irrigation of edible vegetation.

4.2.2 Environmental values of surface water

The Water Quality Guideline (SA EPA 2016) specifies the protected environmental values of surface water.
Results from surface water samples collected during the supplementary investigation have been assessed against
the following guidelines, protective of human health and ecological exposure risks in the receiving environment
(Brownhill Creek).

4.2.3 Adopted water screening levels

The adopted water screening/investigation levels are summarised in Table 4.2.
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Table 4.2 Adopted PFAS Interim Screening Criteria for Groundwater

Sum of
PFOS and

Exposure Scenario PFHxS

(nglL)

Fresh waters 95% Species
Protection — Slightly to moderately 0.13 - - 220

modified ecosystems
PFAS NEMP (HEPA 2020)
Fresh waters 99% Species

Protection — High conservation 0.00023 - - 19

value ecosystems

Human Health - Drinking Water 0.07 0.07 0.07 0.56 PFAS NEMP (HEPA 2020)
ADWG (NHMRC 2011)
Guidance on Per and
Polyfluoroalkyl (PFAS) in

. Recreational Water,

Recreational Waters 2 2 2 10 Canberra: National Health
and Medical Research
Council (2019)

Notes:

" PFOS - perfluorooctane sulfonate
2 PFHxS — perfluorohexane sulfonate
3 PFOA — perfluorooctanoic acid
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5. Intrusive investigation methodology

5.1 Intrusive off-site drilling program

The intrusive drilling works were completed on the 18" and 19™" of September 2024 under the supervision of an
experienced GHD environmental scientist. A total of three (3) off-site groundwater monitoring wells (MW04 —
MWO06) were installed with soil samples (two per location) collected during the drilling works.

A description of the groundwater monitoring well locations is provided in Table 5.1 below. Figure 2 outlines the
location of the groundwater monitoring wells at the site.

Table 5.1 Soil Bore Location Rationale
location
MWO04 Located up-hydraulic gradient, approximately 60 m from the Site (Carlisle St).
MWO05 Located down-hydraulic gradient (WNW), approximately 130 m from the Site (Irwin Ct).
MWO06 Located down-hydraulic gradient (NNW), approximately 65 m from the Site (Graham Cres).

The methodology for the well installation comprised:

—  Prior to any intrusive works being undertaken, a review of Before You Dig plans was conducted, and all
investigation locations were also cleared for underground service by an accredited service locator (Pipeline
Technology Services Pty Ltd) to ensure safe drilling conditions.

— Boreholes were advanced using a hand auger or an Eziprobe drill rig (push-tube drilling technique) operated
by WB Drilling Pty Ltd. Where required, concrete coring was undertaken to access the underlying soil media.
High-density polyethylene (HDPE) core liners were used to retrieve soil cores to minimise the risk of PFAS
cross-contamination.

—  Soils recovered from each borehole were logged by an experienced GHD environmental professional to
assess the underlying geology and contaminant indicators in accordance with AS 1726:2017.

— 3 m slotted PVC screens (class 18) were installed from the base of the boreholes with solid PVC casing from
the top of the screen to the surface. This length was expected to be adequate to account for seasonal
groundwater level variations.

— A gravel pack was installed around the screen, extending from the base to approximately 0.5 m above the top

of the well screen, with a bentonite plug installed above the sand pack to protect the aquifer from any direct
infiltration of surface water into the well screens.

— Alockable gatic cover was installed and concreted in place, flush with the surrounding ground surface.

5.1.1  Opportunistic soil sampling
During the drilling of the monitoring wells, opportunistic soil samples were collected using the below methodology:

— Representative soil samples were collected at regular depth intervals and/or at each new soil horizon for
potential laboratory analyses.

—  Samples were taken at the surface (0.0-0.2 m bgl) to the termination depth of each monitoring well (2.4-2.9 m
bgl) at 0.5 m intervals after that or where lithological changes were observed. Soil samples not analysed were
placed on hold.

5.2  Groundwater monitoring well development

Groundwater well development was conducted after well installation on 25 September 2024 and before sampling
of the groundwater wells. The goal of well development was to remove as much silt and residual drilling fines as
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reasonably practicable so that the water in the well was representative of groundwater. Each well was developed
in accordance with the well development procedure outlined below:

—  Each well was dipped with an interface probe meter to determine the standing water level (SWL) to metres
below the Top of the Casing (m bTOC) and the total depth of the well.
— A stainless steel bailer was used for well development and was deployed within the screen interval.

—  Wastewater and silt collected during well development were captured at the surface, and field parameters and
other observations were recorded to measure whether water quality parameters had stabilised and the water
was therefore expected to be representative of groundwater. Development water was temporarily stored on-
site in drums prior to off-site disposal.

— A period of at least one week was generally allowed between development and sampling so that the
monitoring well could equilibrate with the surrounding aquifer.

Well development progressed at each monitoring well until a minimum of three bore volumes had been removed,
and the measured bottom depth was close to the drilled expected bottom depth, which was as close as reasonably
practical. Well development and survey records are provided in Appendix H.

5.3  Groundwater Monitoring Event (GME)

Following the installation of the three (3) off-site groundwater monitoring wells, six (6) groundwater wells (MWO01 —
MWO06) were sampled at the site on 9 October 2024 under the supervision of an experienced GHD environmental
scientist.

The groundwater monitoring was undertaken using the low-flow methodology of peristaltic pumping. Peristaltic
sampling methods are recommended in the PFAS NEMP for per- and poly-fluoroalkyl substances (PFAS)
sampling. This method involved pumping groundwater at a rate that minimised the drawdown of the groundwater
table.

Prior to sample collection, the standing water level (SWL) measurements were gauged at monitoring well locations
using an oil/water interface probe to determine the depth of groundwater in the wells and the presence or absence
of NAPL. Groundwater gauging records are provided in Appendix H.

Samples were collected once field parameters were observed to have stabilised such that the samples were
representative of the formation water. Field parameters measured during sampling included:

—  pH (x 0.05 pH units).

—  Electrical conductivity (£ 3%).

—  Dissolved oxygen (£ 10%).

— Redox potential (+ 10 mV).

—  Temperature.

The details of well purging, sampling, and field-testing were recorded on groundwater sampling recording forms
provided in Appendix H. Additionally, all reusable sampling equipment underwent decontamination, including:
—  Washing of equipment with phosphate and PFAS-free cleaning solution.

— Rinsing of equipment with fresh water.

— Rinsing of equipment with laboratory-supplied deionised water.

—  Air drying of equipment prior to use.

Detailed discussion of the QA/QC assessment is presented in Section 5.6 and Appendix J.

5.3.1 Total oxidisable precursor assay

The SAQP developed for the supplementary works incorporates the analysis of groundwater samples from two
monitoring wells for Total Oxidisable Precursor Assay (TOPA). TOPA aims to detect PFAS precursor compounds
through the oxidation of samples and the assessment of consequent regulated PFAS compounds. This may be
indicative of the potential emergence of regulated PFAS compounds at a site from existing PFAS precursors as a
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result of transformation in the environment from various biotic or abiotic factors. The difference between the
amount of PFAS before (i.e., via target analysis) and after the TOPA provides information on the amount of
precursors in the sample (Goéckener et al. 2022).

5.4  Surface water monitoring event

The surface water monitoring event was undertaken on 25 September 2024 by an experienced GHD
environmental scientist. Two (2) surface water samples were taken at the following locations:

—  SWO01: Stormwater pit directly outside of the station (Albert Avenue).

—  SWO02: Brownhill Creek stormwater inlet point.

The site is predominantly sealed; therefore, surface water sample locations aim to test the leaching of PFAS from
the concrete surface. SWO01 is the Site stormwater discharge point for water collected from the concrete apron.

SWO02 is the discharge point of this stormwater into Brownhill Creek. The co-location of the surface water samples
is shown in Figure 2.

As there was minimal rainfall on the surface water sampling date, a simulated rainfall event was created by
releasing water from a fire hydrant near the SW01 stormwater pit. The run-off water was then collected from the
pit. As a form of quality control, a sample (SW_Hydrant) was collected directly from the fire hydrant as a field-blank
sample.

Samples were collected along with field parameters inclusive of:
- pH.

—  Electrical conductivity.

— Dissolved oxygen.

— Redox potential.

—  Temperature.

5.5 Sampling handling and transport

All samples were collected into sample containers prepared by the analytical laboratory and specific to each
analyte. After preparation and labelling, the samples and chain of custody (COC) documentation were stored with
ice in a cooler while on-site and in transit.

5.6 Quality Assurance and Quality Control (QA/QC)

During each sampling event (soil, groundwater and surface water), the appropriate QA/QC was undertaken as per
the PFAS NEMP. QA/QC samples were collected as part of each sampling program, including intra-laboratory
duplicate (split) samples and rinsate blanks.

5.7 Laboratory analysis

Samples collected from each investigation location were submitted to the following laboratories accredited by the
National Association of Testing Authorities (NATA) for analysis:

—  Primary: Australian Laboratory Services Pty Ltd (ALS).
—  Secondary: Eurofins Environment Testing Australia Pty Ltd (Eurofins).

Soil, groundwater, and surface water samples were submitted for a PFAS full-suite analysis, detailed in the
attached laboratory documentation.
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6. Results

6.1 Soil

6.1.1 Subsurface conditions
Subsurface conditions encountered during the soil investigation were generally as follows:

— Inlocations MWO03 and MWO04, fill material was predominantly encountered at the surface (0.0 - 0.5 m bgl).
This material is generally comprised of crushed stone, mulch, and sand. At MWOQG6, grass and silty/clayey
sand fill were encountered to the depth of 0.9 m bgl.

— Natural material (primarily sand, clayey sand, sandy clay or clay) was noted at depths of approximately
3.0 m bgl).

— Natural sandy and clayey material was evident at deeper depths, extending to 4 m bgl (borehole termination
depth).
— No evidence of staining or any distinguishable olfactory odours was noted during the sampling.

Additional details of the lithological layers observed during the soil sampling program can be found in Appendix E.

6.1.2 Analytical results

The soil analytical testing results are summarised in the analytical results tables attached to this report (Table 1 -
Appendix G). The laboratory certificates of analysis are contained in Appendix F. There were no results above the
adopted PFAS assessment criteria.

6.2 Groundwater

6.2.1  Well construction details

Screened lithologies, survey information and construction permit information can be found in Table 6.1 below.
Reference and information related to encountered lithologies while drilling can be found in Section 6.1.1, and the
borelogs are located in Appendix E.

Table 6.1 Well Construction Details

Well Installation Installation Screen Co-ordinates Ground
Construction Date Depth Interval (GDA20 Z54) Level
Permit No.

(m bgl) (m bgl) m Northing (m AHD)

MWO04 P-503263 18/09/2024 3.5 05-3.5 275250.802 6127881.125 5.874 5.737
MWO05 P-503265 18/09/2024 4.0 1.0-4.0 275001.022 6127942.667 5.696 5.602
MWO06 P-503264 18/09/2024 4.0 1.0-4.0 275111.030 6128000.258 6.030 5.919

6.2.2 Groundwater levels and flow

To understand the groundwater flow direction in relation to the site, on-site and off-site groundwater monitoring
wells were gauged before sampling. The groundwater sampling records and the groundwater levels are presented
in Appendix H.
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Table 6.2 Relative Groundwater Levels (to AHD)

Surveyed Top of Surveyed Ground Depth to Groundwater | Relative Groundwater
Casing (TOC) (m AHD) | Level (m AHD) (m bTOC) Level (m AHD)

MWO1 5.994 6.061 1.184 4.81

MWO02 6.003 6.122 1.218 4.785
MWO03 6.411 6.534 1.733 4.678
MWO04 5.737 5.874 1.185 4.552
MWO05 5.602 5.696 1.643 3.959
MWO06 5.919 6.030 1.744 4175

The groundwater gauging results and survey data were used to prepare a groundwater contour map, as shown in
Figure 3 in the attachments. Groundwater was inferred to flow northwest, consistent with the expected regional
groundwater flow and local topography. Registered groundwater wells in the vicinity of the site are represented in
Figure 6.

6.2.3 Field parameters and observations

No contamination indicators (such as hydrocarbon indicators, chemical odours or sheens) were noted in any of the
monitoring wells during the well installation, well development or sampling phases of the investigation.

Groundwater quality parameters were monitored during purging and before sampling. The final values of these
parameters before sampling are summarised in Table 6.3.

Table 6.3 Field-measured Groundwater Quality Parameters
H Dissolved Oxidation-reduction Total dissolved
Sampled (°C) oxygen (mg/L) potential (mV) solids (TDS) '
MWO01 | 18/09/2024 18.5 7.34 10.3 53.9 8,723 5670
MWO02 | 18/09/2024 194 7.02 10 455 14,466 9400
MWO03 | 18/09/2024 19 7.08 10 52.9 13,275 8630
MWO04 | 18/09/2024 20 7.49 11 44 4,320 2810
MWO05 | 18/09/2024 19.8 7.14 10.5 55.9 48,142 3130
MWO06 | 18/09/2024 18.7 7.14 10 54.9 8,661 5630

The above field parameters are indicative of the following:

—  The shallow groundwater encountered at the site is neutral, with pH between 7.02 and 7.49.
- The groundwater is saline with electrical conductivity values ranging between 4,320 and 48,142 uS/cm.
- Based on the TDS, the applicable environmental values specified in the EP(Water Quality) Policy are:

o  Primary Industries — irrigation and generally water uses (limited circumstances).

. Primary Industries — livestock drinking water, aquaculture and human consumption of aquatic foods.

6.2.4 Analytical results

A summary of exceedances to the adopted groundwater criteria is tabulated below. For detailed analytical
groundwater results, please refer to Appendix G. The laboratory certificates of analysis are contained in Appendix
F.

" TDS calculated from the EC values. TDS=EC x 0.65
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Table 6.4 Summary of Groundwater Exceedances against Adopted Criteria

Approximate
Distance from

Location Nearest Site PFHxS (ug/L) PFOS (upg/L) PFOA (ug/L)

Boundary

(metres)
MwWo1 on-site 09/10/2024 0.0593 0.178 0.0024 0.237
MWO02 on-site 09/10/2024 0.0040 0.0071 0.0111
MWO03 on-site 09/10/2024 0.325 0.0439 0.0118 0.369
MWO04 60 (east) 09/10/2024 0.0043 0.0012 0.0019 0.0055
MWO05 130 (WNW) 09/10/2024 0.0019 0.0017 0.0036
MWO06 65 (NNW) 09/10/2024 0.0065 0.0020 0.0085
Notes:

Dark aqua depicts an exceedance of the 95% species protection default ecosystem protection guideline values.
Light aqua depicts an exceedance of the 99% species protection default ecosystem protection guideline values.
Yellow depicts an exceedance of the Human Health - Drinking Water guideline values.

Exceedances of the Drinking Water guidelines were observed in MWO03 and MWO1. All wells, including the newly
installed monitoring wells (MW04 — MWO06), exceeded the 99% species protection default guideline values.
Groundwater exceedances of the adopted criteria are depicted in Figure 4.

6.2.5 TOPA groundwater results

Results from the TOPA are summarised in Table 6.5. The full complement of TOPA results is contained in
Appendix G.

Table 6.5 TOPA results

PFHXS (ug/L) PFOS (ug/L) PFOA (ug/L) Sum of PFHxS and
PFOS (ug/L)

Std TOPA % Std TOPA % TOPA % Std TOPA
Diff Diff Diff lef
MWO01 0.059 0.066 10.2 0.178 0.153 -16.3 0.0024 0.003 20.0 0.237 0.219 -8.2
MWO06 0.007 0.01 35.0 0.0020 - - 0.009 0.01 15.0

Except for PFOS and the sum of PFHxS and PFOS, TOPA's results predominantly exceeded those obtained from
the standard PFAS analyses. The largest percentage difference in results between the two analytical methods is
observed in MWO0G6. Low and variable recoveries may also lead to false negatives (Chiang 2019). The TOPA
results indicate the presence of precursors in groundwater that may oxidise under certain biotic or abiotic
conditions into perfluoroalkyl acids (PFAA). However, these results suggest the worst-case scenario, as complete
transformation may not occur under natural conditions (Chiang 2019).

6.3 Surface water

6.3.1 Field parameters and observations

Surface water quality parameters are summarised in Table 6.6 below. A complete set of field sheets can be found
in Appendix H.
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Table 6.6 Field-measured surface water Quality Parameters

Location | Date Temp Dissolved oxygen | Oxidation-reduction Electrical conductivity
Sampled (°C) (mg/L) potential (mV) (uS/cm)

SWO01 25/09/2024 17.2 7.63 8.77 -61.7 728
SW02 25/09/2024 171 6.89 7.39 -58.8 923

6.3.2 Analytical results

Table 6.7 provides a summary of the surface water exceedances of the adopted assessment criteria. Surface
water analytical results are provided in Appendix G.

Table 6.7 Results above Adopted PFAS Assessment Criteria
Location Suamndotz)il;l-éxs
(Wg/L) (ug/L)
SWO01 25/09/2024
SWo2 25/09/2024 0.02 0.02 0.04
SW HYDRANT 25/09/2024
Notes:

Light aqua depicts an exceedance of the 99% species protection default guideline values.

The concentrations of PFOS in samples assessed were reported either below the laboratory reporting limits or
below the adopted ecological and health assessment criteria except for SW02, where the PFOS present an
exceedance for the freshwater - 99% - high conservation value systems assessment criteria (0.00023 pg/L).
Surface water exceedances of the adopted criteria are depicted in Figure 5.
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7. Quality Assurance and Quality Control

A comprehensive QA/QC assessment was completed for all analytical sample data to evaluate the data's
suitability on which to base the investigation. This included collecting and reviewing results obtained from
duplicates, field blanks and rinsate blank samples.

The QA/QC assessment found that the majority of Data Quality Indicators (DQIs) were within the specified
tolerance levels. A small proportion of RPD exceedances were reported for some PFAS soil analytes; however,
RPD exceedances are likely due to the heterogeneity of soils in the area. Additionally, given the relatively low-level
concentrations detected for PFAS compounds, the likelihood of elevated RPD values is increased. Given that all
other RPD values are within the acceptable range, GHD considers the data set to be of acceptable quality on
which to base this assessment. The majority of RPDs were calculated within acceptable limits, except for some
PFAS analytes in the duplicate sample. With the majority of results being within the same order of magnitude and
the relatively minor concentrations reported for the majority of elevated RPDs, GHD considers the data set to be of
an acceptable quality on which to base the assessment. The QA/QC assessment is provided in Appendix J.
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8. Conceptual site model

Fundamental to any contamination investigation is the development of a Conceptual Site Model (CSM), which is a
description of the plausible mechanisms ('pathway') by which people and ecology (‘receptors') may be exposed to
chemicals in the environment (‘'sources'). Potential risks to human health or the environment cannot occur without
a complete Source-Pathway-Receptor (SPR) linkage. Conversely, complete SPR linkages do not, by default,
indicate risk and the site investigation process is used to evaluate the extent of potential risks.

The CSM provided in this report has been updated from the previous GHD 2024 DSI report version. Information
regarding on-site sources, pathways and receptors has been included for completeness. Please refer to the DSI
report (GHD 2024) for information on these. Graphical representations of the CSM can be found in Figure 7 and
Figure 8.

8.1 Potential source-pathway-receptor linkages

Based on the potential SPR linkages identified in this investigation and information obtained from previous studies
(PSI and DSI), a CSM has been developed for the site, with an assessment of exposure risk summarised in Table
8.1.

SPR linkages were assessed under the following categories:

— Unknown — Not enough data available to indicate if a linkage is present or absent.

— Possible — Data indicates PFAS impacts or a potential source has been identified, and receptors are present;
however, the source extent of PFAS impacts and/or pathways to a receptor are not understood.

— Likely — PFAS impact has been confirmed, and pathways to receptors are likely to present; however, the
extent of the connection has not been confirmed or is not fully understood.

— Confirmed — PFAS impact greater than the adopted assessment criteria is present at the receptor; hence,
SPR linkage has been confirmed.

—  Unlikely — Source and/or pathways have not been identified or have been identified below the assessment
criteria protective of the receptor; hence, SPR linkage is unlikely to be complete.

SPR linkages classified as 'unknown', 'possible' or 'likely' warrant further investigation.
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Table 8.1

CSM for PFAS exposure - SPR linkage assessment option

m Potential Receptors Exposure Pathways Risk from exposure through SPR Linkages

On-site PFAS-
impacted soils.

Site users, visitors,
maintenance, and
construction workers

Terrestrial ecosystems at
and immediately
surrounding the site

Groundwater beneath
the site

On-site PFAS
impacted
concrete and
bitumen surfaces

Site users, visitors,
maintenance, and
construction workers

Direct dermal contact with
contaminated soil

Incidental ingestion of contaminated
soil

Inhalation of contaminated soil or
dust from disturbed soils

Direct contact with contaminated soil
Ingestion of contaminated soil

Bioaccumulation through indirect
contact

Rainwater/surface run-off leaching
impacted soil followed by migration
through porous media into
groundwater.

Historical soaking of flushing
wastewater into the ground.

Storage of impacted water in
subsurface tanks and leaking to
groundwater

Direct dermal contact with
contaminated soil

Inhalation of contaminated dust

Unlikely

Concentrations reported from on-site samples were below the adopted HIL B for
residential minimal accessible soil land use and the site-specific guidelines.

Unlikely

Historical PFAS concentrations detected in surface samples (GHD, 2019) on-site have
exceeded the adopted Tier 1 ecological criteria for indirect exposure. The unsealed
areas of the site and trees are accessible to flora and fauna; however, considering the
highly urbanised environment and the limited garden areas, it is unlikely to impact a
high-value ecosystem, particularly via the secondary exposure pathway.

PFAS concentrations detected in sub-surface soil samples that have exceeded the
adopted Tier 1 ecological criteria for indirect exposure are located beneath sealed
areas of the site, 0.4 m below the surface. Direct contact exposure with soils is
therefore considered to be unlikely. As such, higher trophic species would likely not
directly come into contact with this soil, and the opportunity to consume PFAS through
the food chain is limited while the soils remain undisturbed.

Confirmed

PFAS concentrations have been detected in all six groundwater monitoring wells
installed, including three on-site.

Unlikely

Concrete and bitumen surfaces on-site that have historically been exposed to PFAS
containing AFFF have been sampled and confirmed the presence of PFAS compounds;
however, these are below the adopted exceedance criteria.

It is considered unlikely that site users, visitors, maintenance, or construction workers
would be exposed to PFAS quantities detrimental to their health via this exposure
pathway due to the limited opportunity for exposure to occur in a solid material
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m Potential Receptors Exposure Pathways Risk from exposure through SPR Linkages

(generally leaching only). Although this pathway is unlikely, there is still the potential for
this to become a completed pathway.

Surface and stormwater Surface run-off into site stormwater Unlikely

system Concrete and bitumen media are known to leach PFAS compounds into surface water.
Stormwater from the Site is ultimately discharged to surface water bodies.

Testing was undertaken on-site at the stormwater discharge point. In the absence of
rainfall during sampling, the site was hosed down from a fire hydrant, and the water
was tested as it was discharged into the stormwater drain. PFAS was not detected in
this sample.

Concentrations were identified as downgradient at SW02 and exceeded the ecological
criteria; however, these are considered likely to be background concentrations, given
known sources of contamination within the area.

Concentrations within sample SWO01 were also reported below LOR, with the probability
of this being a completed SPR linkage unlikely.

Groundwater beneath Direct contact with contaminated Possible
the Site groundwater Concrete and bitumen surfaces that have historically been exposed to PFAS containing
Ingestion of contaminated AFFF have been sampled, and the presence of PFAS compounds has been confirmed.
groundwater PFAS concentrations have been detected in all three groundwater monitoring wells
: : T installed on-site as part of this investigation with exceedances above adopted PFAS
E(l)%at\ggtumulatlon through indirect NEMP Freshwater 99% criteria and human health drinking water criteria.
Leaching from the concrete may be an ongoing source of groundwater contamination.
Concrete has a high pH, which typically results in greater PFAS mobility. However, the
contribution of concrete leaching to the elevated levels of PFAS detected in
groundwater is unknown, compared to migration from surface water or desorption of
soils. PFAS was not detected in water from a hydrant that had been in contact with the
concrete. However, it is noted that the contact time was low, and therefore, there was
limited opportunity for leaching to occur.
PFAS impacted People using Consumption of contaminated Unlikely
groundwater groundwater for domestic =~ groundwater All wells tested on and near the site, including all wells located down-gradient of the
and drinking purposes site, have a natural background salinity that is at least double, and mostly much higher,

than the salinity where drinking water uses are applicable. PFAS concentrations
detected in off-site monitoring wells are below the human health drinking water criteria.

The area surrounding the site has a reticulated water supply and is, therefore, unlikely
to be used for drinking.
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People using
groundwater for irrigation
of vegetable gardens
and/or fruit trees with
which they grow produce
for consumption.

People growing edible
vegetation in open soil
which may interact with
groundwater

People using
groundwater for
recreational purposes,
such as filling swimming
pools

On-site and down
gradient off-site
maintenance and sub-
surface construction
workers that contact
PFAS-contaminated
groundwater

The freshwater
ecosystems of Sturt
River, Brown Hill Creek/
Willawilla and
Patawalonga River

Consumption of fruit and vegetables
irrigated by contaminated
groundwater

Consumption of PFAS impacted
edible vegetation

Incidental ingestion of contaminated
groundwater

Direct dermal contact or incidental
ingestion of contaminated
groundwater

Discharge of contaminated
groundwater to surface water

m Potential Receptors Exposure Pathways Risk from exposure through SPR Linkages

Unlikely

Ten registered wells within a 2.0 km radius of the site had irrigation purposes. However,
the natural background salinity of the water in the vicinity of the site, including all bores
down gradient, means that the water is not suitable for this use.

PFAS concentrations detected in wells off-site were very low; therefore, any uptake of
PFAS into such crops would be low. Monitoring off-site groundwater wells did not find
evidence that contamination had migrated off-site.

Unlikely

The inferred groundwater flow direction is to the northwest, into a residential area.
Annual vegetable crops are unlikely to have roots extending to the groundwater's depth
at >1m deep. Perennial plants such as fruit trees could uptake PFAS from groundwater.
A groundwater bore close to the nearest residential property downgradient to the site
detected low levels of PFAS; however, these were below drinking water guidelines and
fruit trees are considered less likely to update and accumulate PFAS (NSW EPA, 2019)

A review of aerial photography suggests that limited properties in producing foods for
consumption exist downgradient from the site.

Unlikely

PFAS concentrations detected on and off-site do not exceed the PFAS recreational
guidelines. The PFAS concentrations detected off-site are much lower (approximately
two orders of magnitude lower) than those detected on-site.

Unlikely

Whilst it is possible that off-site maintenance or sub-surface construction workers could
come into contact with contaminated groundwater, it is very unlikely it would be
ingested. Dermal contact is a potential pathway, given the expected shallow
groundwater depth at the site. However, the low concentrations detected off-site and
the limited exposure time will unlikely impact off-site maintenance workers.

Unlikely

Surface water bodies lie within the 2km radius of the site, where conservation and
recreational uses are identified.

The interaction of surface water with the groundwater beneath it is possible. Surface
water sample results for the SW02 (Brownhill Creek stormwater inlet point) were above
the freshwater 99% criteria. However, other sources are likely to be entering the creek.
The mass flux discharge rate of contaminated groundwater into the surface water is
expected to be low compared to the surface water flow rate. Groundwater off-site
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m Potential Receptors Exposure Pathways Risk from exposure through SPR Linkages

results were similar to those of up-gradient background results, indicating that the site
has a limited impact on groundwater PFAS concentrations.

However, concentrations at SW02 are likely background concentrations, with several
known contaminant sources identified as entering the inlet.

Recreational users of Direct contact and/or ingestion with Unlikely
Sturt River, Brown Hill contaminated groundwater. All groundwater monitoring results, on-and off-site, were below the recreational criteria.
Creek/ Willawilla and Groundwater will be diluted on discharge to surface water.

Patawalonga River
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9. Discussion

9.1 PFAS soil impacts

During the previous DSI (GHD, 2024), PFOS concentrations were identified above the adopted assessment
criteria for indirect ecological exposure for developed sites (0.14 mg/kg) in two collected soil samples. All
exceedances for ecological criteria occurred beneath the sealed concrete apron to the south of the
washdown/flushing area, near the site's drainage system. Soil samples collected during the advancement of off-
site monitoring wells reported concentrations below the adopted ecological guidelines.

For on-site and off-site, the lateral extent of PFAS impacts has been delineated to the north and west for the
adopted assessment criteria for current site use. No soil samples exceeded the Tier 1 human health assessment
criteria.

Although soil impacts have not been delineated to the south and in the southeastern corner of the site, it is unlikely
to extend off-site in these directions as industrial businesses with fully sealed surfaces are located directly to the
south and east of the site. Also, due to the extensively sealed surfaces surrounding the site to the north and west,
in the form of roads and commercial development, with only minor garden/grassed areas, potential soil impacts
and/or exposure pathways external to the site are considered negligible.

9.2 PFAS groundwater impacts

Concentrations above the ADWG recommendations for human health drinking water were reported in two of the
on-site monitoring wells for the Sum of PFHxS and PFOS, with exceedance values ranging from 0.237 ug/L
(MWO01) and 0.369 ug/L (MWO03) compared to the adopted criteria of 0.07 ug/L (ADWG). This is consistent with the
findings from the previous DSI, where the concentrations were above the criteria for all the wells (exceedance
values ranging from 0.09 pg/L (MW02) to 0.68 pg/L (MWO03)). Concentration exceedance of 0.325 ug/L for PFHxS
was also found in MWO03. However, all wells near the site and down gradient had natural background salinities well
above the levels for water suitable for drinking. No concentrations exceeding the adopted human health drinking
water criteria were identified in the off-site wells.

PFOS concentrations above the PFAS NEMP Freshwater - 95% for slightly to moderately disturbed systems were
also reported with an exceedance value of 0.178 ug/L (MWO01) on-site (previous DSI presented exceedances in all
three monitoring wells ranging from 0.04 - 0.06 ug/L). In comparison, the 99% species protection PFOS
exceedances were found from MWO02 to MWO06, with the highest concentration of 0.0439 ug/L in MW3.

Two off-site monitoring wells presented lower concentrations, ranging from 0.0012 pg/L to 0.020 pg/L in MW04
(up-gradient) and MWO06 (down-gradient), respectively.

Concentrations in MWO04 may represent potential off-site sources contributing to elevated background levels within
the vicinity of the site.

These results demonstrate the low potential for significant off-site migration of PFAS contamination in
groundwater, with the concentration decreasing significantly as the distance from the site increases.

There were no exceedances for any of the criteria for PFOA for any of the wells; however, low concentrations were
found in MWO01, MWO03 and MWO04.

MWO3 presented a relatively high concentration of PFHxS (from previous DSI and this investigation) compared to
the other locations. MWO3 is located on the northwest corner of the site, in the inferred direction of groundwater
flow (down-gradient from the appliance washdown/flushing area and associated site drainage), and PFAS
contamination was confirmed to extend off-site to the northwest (MW05 and MWO06). The plume likely continues
extending in that direction; however, no identified linkages to potential human health or ecological receptors were
identified downgradient from the site.
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Total Oxidisable Precursor Assays were undertaken for one on-site (MWO01) and one off-site (MW06) monitoring
wells, showing the largest percentage difference in results between the TOPA and the standard PFAS analysis in
MWO06. The TOPA results indicate the potential for PFAS precursors to break down, forming smaller, more
commonly tested PFAS compounds.

Given the high number of registered wells within 2 km of the site with no recorded purpose, using a certain number
of these wells for recreational purposes, such as filling swimming pools, cannot be discounted. The recreational
criteria were not exceeded in on-site or off-site wells.

9.3 PFAS surface water impacts

The nearest surface water bodies from the site are the Sturt River and Brown Hill Creek/Willawilla. Both surface
water bodies converge and discharge into the Patawalonga Lake, approximately 2.2 km northwest of the site and
adjacent to the Adelaide Airport. The wetlands associated with the Glenelg Golf Club are also approximately 0.7
km northwest of the site. Ecological protection and recreational uses are relevant at these water bodies.

The most sensitive environmental values to be applied to the Site are PFAS NEMP 2020 Recreational Water
criteria for human health, while the most sensitive environmental value for ecological receptors is the 99%
freshwater ecological guidelines.

Two samples were taken to understand the PFAS impacts migrating off-site via surface water. As there was
minimal rainfall on the surface water sampling date, a simulated rainfall event was created by releasing water from
a fire hydrant near the SW01 stormwater pit. The run-off water was then collected from the pit. The surface water
sample result for SW02 (Brownhill Creek stormwater inlet point) was above the freshwater 99% criteria. In
contrast, the concentrations at the on-site stormwater discharge point, SW01, did not show any detection of PFAS.

The PFAS impacts identified at SWO02 are likely due to other upgradient sources and the adjacent Adelaide Airport,
a known source of PFAS contamination to the surrounding environment.
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10. Conclusions and recommendations

The following conclusions were drawn based on the findings of the investigation:

The lithologies that were encountered beneath the site are consistent with the Pooraka Formation, with sand,
sandy clay and clay identified below the fill material

Shallow groundwater was encountered between 1.1 - 1.7 m bgl

Off-site registered wells close to and down-gradient of the site have natural background salinities in the water
that are unsuitable for drinking water and irrigation purposes. While groundwater could be used for
recreational purposes such as filling swimming pools, the groundwater monitoring results on- and off-site did
not exceed the PFAS recreational water use criteria.

PFAS concentrations identified in groundwater upgradient from the site were of a similar order of magnitude
to those identified downgradient from the site.

Simulated surface water discharge from the site to stormwater identified no impacts from PFAS.

PFAS impacts on downgradient surface water environments are likely due to other sources not associated
with the MFS Camden Park Site.

Recommendations

The recommendations are as follows:

If required by future development/activities at the site, a PFAS management plan should be developed to
address handling PFAS-impacted materials.
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