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Executive Summary

GHD Pty Ltd (GHD) was commissioned by the South Australia Metropolitan Fire Service (MFS) to undertake a
preliminary Human Health and Ecological Risk Assessment (HHERA) for identified contamination from
perfluoroalkyl and polyfluoroalkyl substances (PFAS) for the Adelaide Fire Station, located at 99 Wakefield Street,
Adelaide, South Australia hereafter referred to as ‘the site’.

The works also included a supplementary assessment of surface water and stormwater receptors, specifically the
River Torrens (Karrawirra Parri), hereafter referred to as River Torrens, and a stormwater retention basin located
in G S Kingston Park (Wirrarninthi). G S Kingston Park is referred to as Park 23 by the City of Adelaide and
hereafter in the Report. A site location plan is presented in Figure 1. The surface water and stormwater are
hereafter referred to as ‘the Investigation Area’ and are illustrated in Figures 2, 3, and 6 (Appendix A), respectively.

Objectives and scope of works

The scope of work comprised i) a program of off-site surface water sampling (9 primary samples) within the Park
23 retention basin and River Torrens, and ii) stormwater sampling (3 primary samples within the Wakefield Street
stormwater drains (west of the site).

The focus of the report is the PFAS contamination associated with the historical use of AFFF at the site.
The objectives of this report are as follows:

1. To delineate the nature and extent of PFAS site contamination from the site to identified surface and storm
water system receptors, specifically the River Torrens and Park 23 stormwater retention basin.

2. To assess the potential risks to human health and the environment associated with on-site PFAS
contamination.

Outcomes

Following completion of off-site characterisation and the HHERA. The following findings were made in relation to
the project’s objectives.

Objective 1 — The nature and extent of PFAS impact in off-site stormwater and surface
water

—  Stormwater samples (SW_DISCHARGE 1 to SW_DISCHARGE 3) reported PFOS, PFHXS and PFOA
concentrations below the adopted human-health assessment criteria. The PFOS concentrations (between
0.0011 pg/L to 0.39 ug/L) measured in all stormwater locations were above the ecological assessment
criterion for 99% species protection but below the 95% species protection value. Stormwater samples
collected during this investigation within Wakefield Street and Grote Street are considered representative of
the site’s surface water run-off collected within on-site spoon drains.

—  Stormwater samples (PL_SWO01 and PL_SW02) collected within Park 23 reported PFOS, PFHXS and PFOA
concentrations below the adopted human-health assessment criterion (2 pg/L). The PFOS concentrations
(0.062 pg/L to 0.15 pg/L) measured in Park 23 locations, respectively, were above the ecological assessment
criterion for 99% species protection but below the 95% species protection value.

—  Surface water samples collected from within the River Torrens reported PFOS, PFHxS and PFOA below the
adopted human-health assessment criteria. The PFOS concentrations measured in all surface water locations
(RT_SWO0L1 to RT_SWO07) were above the ecological assessment criterion for 99% species protection. An
increase in PFOS concentrations were reported in samples collected within urban sections of the river; up-
stream (RT_SWO04 0.0032 pg/L), cross-stream (RT_SWO05 0.0037 pg/L), and downstream (RT_SWO06 0.0029
po/L and RT_SWO07 0.0032 pg/L) of the site. Notably, within an order of magnitude of upstream samples
(RT_SWO01 to RT_SWO03) that ranged between 0.001 to 0.011 pg/L.

The assessment of the stormwater and surface water datasets in the context of the CSM demonstrated that:
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—  The current stormwater dataset representative of general surface water run-off indicates that human-health
and ecological risks in off-site receiving environments are low and acceptable.

—  The current surface water dataset indicates that PFAS concentrations identified in the River Torrens are
ambient concentrations likely associated with other sources in an urban setting and not attributed to the site.

Objective 2 — Assess PFAS contamination exposure risks to human health, water, and
the environment.

A preliminary (screening level) HHERA was completed and considered the following potential exposure scenarios:

— Recreational users of the receiving environments, River Torrens, and Park 23.
— Ecological receptors in nearest surface water receiving body, River Torrens.

The risk characterisation under the two scenarios assessed are low and acceptable, with the maximum PFOS,
PFHxS and PFOA concentrations lower than the adopted human-health criterion.

The following data gap remains following the completion of this off-site stormwater assessment:

—  Potential PFAS impacts in the receiving environment, Park 23, during a high rainfall event, with subsequent
overflow from the on-site water dam, is unknown.

Recommendations

The following recommendations are made based on the information detailed within this report:

— Management of the stored water within the site’s water dam (retention pit). The water dam contains surface
water runoff from the site and likely contributes to the concentrations before being released to the stormwater
system during overflow events. It is recommended that the water dam be removed, including disposal of any
PFAS impacted water by a suitably licenced contractor.

— An SMP is recommended to manage the existing PFAS impacted soils and stored water within the water
dam.

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
AFFF
AHD
ANZG
ASC
ATSDR
BoM
CBD
CcC
cocC
COPC
CSM
DO
DQIs
DQOs
DSl
DWLBC
EC
EFSA
Eh
FOSA
GAR

GHD
HEPA
HHERA
HHRA
JSEA
LOR
MAR
m bgl
MFS
mg/L
MW
NATA
NEMP
NEPC
NEPM

Full Form

Australian Drinking Water Guidelines
Aqueous Film-Forming Foam

Australian Height Datum

Australian and New Zealand Governments
Assessment of Site Contamination
Agency for Toxic Substances and Disease Registry
Bureau of Meteorology

Central Business District

Capital City

Chain of Custody

Chemicals of Potential Concern
Conceptual Site Model

Dissolved Oxygen

Data Quality Indicators

Data Quality Objectives

Detailed Site Investigation

Department of Water, Land and Biodiversity Conservation
Electrical Conductivity

European Food Safety Authority

Redox Potential

Perfluoralkyl Sulfonamide

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

GHD Pty Ltd

Heads of Environment Protection Authorities Australia
Human Health and Ecological Risk Assessment
Human Health Risk Assessment

Job Safety and Environment Analysis

Limit of Reporting

Managed Aquifer Recharge

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 Environment Protection Measure
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Abbreviation
NHMRC
NOEC
NRMCC
PCA
PFAS
PFBA
PFBS
PFDA
PFDS
PFHpS
PFHxA
PFHxS
PFOA
PFOS
PFPeA
PFPeS
PFPrs
PFUNDA
PSA
PSI
QA/QC
ROA
RPD

SA EPA
SAPOL
SAPPA
SAQP
SARIG
SPR
SRN
SSD
TDS
WoE
WQEPP
Ha/L
uS/cm

Full Form

National Health and Medical Research Council
No Observed Effect Concentration

Natural resource Management Ministerial Council
Perfluoroalkyl Carboxylic Acids

Per- and Poly-Fluoroalkyl Substances
Perfluorobutanoic Acid

Perfluorobutanesulfonic Acid

Perfluorodecanoic Acid

Perfluorodecanesulfonic Acid

Perfluoroheptane Sulfonic Acid
Perfluorohexanoic Acid

Perfluorohexane Sulfonate

Perfluorooctanoic Acid

Perfluorooctane Sulfonate

Perfluoropentanoic Acid

Perfluoropentane Sulfonic Acid
Perfluoropropanesulfonic Acid
Perfluoroundecanoic Acid

Perfluoralkly Sulfonic Acids

Preliminary Site Investigation

Quality Assurance and Quality Control
Remediation Options Assessment

Relative Percentage Difference

South Australian Environment Protection Authority
South Australian Police

South Australia Property and Planning Atlas
Sampling and Analysis Quality Plan

South Australian Resources Information Gateway
Source-Pathway-Receptor

Sample receipts

Species Sensitivity Distribution

Total Dissolved Solids

Weight of Evidence

South Australian Environmental Protection (Water Quality) Policy 2015
Micrograms / litre

Microsiemens / centimetre
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1. Introduction

GHD Pty Ltd (GHD) was commissioned by the South Australia Metropolitan Fire Service (MFS) to undertake a
preliminary Human Health and Ecological Risk Assessment (HHERA) for identified contamination from
perfluoroalkyl and polyfluoroalkyl substances (PFAS) for the Adelaide Fire Station, located at 99 Wakefield Street,
Adelaide, South Australia and is described by the Certificate of Title references CT 6181/979, CT 5943/887, CT
5782/242, CT 5943/888, CT 5346/689, CT 5761/799 and CT 5761/798 (hereafter referred to as ‘the site’). The
works also included a supplementary assessment of surface water and stormwater receptors, specifically the River
Torrens (Karrawirra Parri), hereafter referred to as River Torrens, and a stormwater retention basin located in G S
Kingston Park (Wirrarninthi). G S Kingston Park is referred to as Park 23 by the City of Adelaide and hereafter in
the Report. A site location plan is presented in Figure 1. The surface water and stormwater are hereafter referred
to as ‘the Investigation Area’ and are illustrated in Figures 2, 3, and 6 (Appendix A), respectively.

1.1 Background

The site is an operational fire station. GHD understands that MFS historically used aqueous film-forming foams
(AFFF) containing per- and poly-fluoroalkyl substances (PFAS) as part of training activities undertaken at the site.
The use of AFFF containing PFAS ceased in 2016.

MFS has previously engaged GHD to undertake various site investigations (GHD (2017a, 2017b, 2017c, 2021,
and 2022)) to determine the nature and extent of PFAS contamination in soil, groundwater, and surface water both
on- and off-site. These investigations identified PFAS impacts in on-site soil, groundwater, stormwater, and
sediment were either below the nominated assessment criteria and/or were inaccessible to site users.
Furthermore, GHD (2022) reported that PFAS impacts in off-site groundwater were not expected to impact human-
health, with concentrations below the adopted human-health criterion and the absence of extraction bores
downgradient of the site.

GHD (2022) identified a data gap pertaining to PFAS migration offsite, via both surface water flow and
groundwater migration but that the migration pathways were not well understood.

Notification of site contamination of underground water was submitted 9 December 2022, to the South Australia
Environmental Protection Authority (SA EPA), in accordance with Section 83A of the Environment Protection Act
1993.

The SA EPA subsequently reviewed the available reports and issued a letter (reference EPA GENI 62088)
concluding the site is a Level 2 regulatory priority in accordance with the SA EPA Site Contamination Regulatory
Framework 2022. The SA EPA recommended to undertake a ‘A detailed site investigation and remediation options
assessment (ROA), to achieve the goals of:

— Delineating the nature and extent of site contamination; and
—  Assessing the potential risks to human health, water, and the environment’.

A meeting was held with the EPA 2 March 2023 to discuss findings of the various assessments undertaken at the
site and it was agreed that further work was required to:

— Address data gaps associated with the surface water migration pathway.
— Understand the health and environmental risks associated with the identified PFAS impacts.

This report seeks to address these recommendations.

This report is subject to, and must be read in conjunction with, the limitations in Section 1.6.

1.2  Purpose and objectives

The overarching purpose of this Report is to assist MFS to address PFAS contamination present in association
with historical use of AFFF at the site. More specifically, the objective of this further investigation and preliminary
(screening level) human health and ecological risk assessment (HHERA) is to address the SA EPA’s
recommendations to assess the following:
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— The nature and extent of off-site PFAS contamination to identified surface and stormwater system receptors,
specifically the River Torrens and Park 23 stormwater retention basin.

—  Preliminary risk assessment of whether known PFAS concentrations in soil, surface water, groundwater, and

sediment have the potential to cause an adverse effect on human health and the environment.

1.3 Overview of PFAS

PFAS are a large family of manufactured chemicals that have been used in Australia and around the world in a
variety of commercial processes, household products and specialty applications. The physical and chemical
properties of PFAS impart oil and water repellence, temperature resistance and friction reduction, making them
useful to consumers and industry.

Firefighting foams containing perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA) as active
ingredients were once used extensively worldwide and within Australia, including at fire training facilities.
Perfluorohexane sulfonate (PFHxS) was also commonly found in firefighting foam as an impurity of its
manufacturing process.

Scientists have identified many individual PFAS compounds, but the individual PFAS that generally account for the

majority of the PFAS mass in environmental samples include the following:

—  Perfluoroalkyl sulfonates (PFSA), of which PFOS and PFHXS are the most well-studied.

—  Perfluoroalkyl carboxylates (PFCA), of which PFOA is the most well-studied.

—  Fluorotelomers (FtS), including 8:2 FtS and 6:2 FtS.

—  Perfluoroalkyl sulfonamides.

The guidelines produced by Australian health and environmental regulators, as detailed in Section 1.4, have
focused on PFOS, PFHxS, and PFOA, with PFOS and PFHXS being the predominant PFAS identified within the
Investigation Area. PFOS and PFHXS, as well as PFOA, are therefore the focus of this Report. The other PFAS

that have been detected at relatively lower concentrations within the Investigation Area have been evaluated in
Section 6.9.

1.4 Assessment framework

The Report ERA has been prepared with reference to the following legislation and guidance:
— National Environmental Protection Council (NEPC, 1999) National Environment Protection (Assessment of
Site Contamination) Amendment Measure 1999, as amended 2013 (the “ASC NEPM”):

— Australian and New Zealand Governments (ANZG, 2018) Australia and New Zealand Fresh Water and
Marine Water Quality Guidelines.

— Heads of EPAs Australia and New Zealand (HEPA, 2020) PFAS National Environmental Management Plan,
over 2.0 (the “PFAS NEMP”).

— Australian and New Zealand Governments (ANZG, 2018) Australia and New Zealand Fresh Water and
Marine Water Quality Guidelines.

— NHMRC (2019) Guidance on Per and Polyfluoroalkyl substances (PFAS) in Recreational Water, National and

Medical Research Council, Canberra, 2019

— NHMRC/NRMCC (2011) Australian Drinking Water Guidelines 6, Version 3.6 updated March 2021, National
Water Quality Management Strategy, National Health and Medical Research Council and Natural resource
Management Ministerial Council, Canberra, 2021 (ADWG)

—  SA EPA (2019) Guidelines for the assessment and remediation (GAR) of site contamination, Environment
Protection Agency, South Australia, revised November 2019.

—  SA Government (2015) Environment Protection (Water Quality) Policy (WQEPP), version 1.7.2020

Guidance provided by international agencies has been referenced where required and consistent with Australian
guidance.
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1.5 Scope of Work

To achieve the purpose and objectives of the surface water investigation, the following scope of works was
completed:

—  Collection of 7 primary surface water samples from up- and down-stream of the site within the River Torrens
(Karrawarri Parri).

—  Collection of 3 primary stormwater samples from stormwater drains along Wakefield and Grote Street, west of
the site.

—  Collection of 2 primary surface water samples from the Park 23 stormwater retention basin.

Data analysis and reporting

— Laboratory analysis of all surface water and stormwater samples for a “long” PFAS analytical suite
(28 compounds), which includes PFOS, PFOA and PFHXS, the primary focus of this investigation.

—  Comparison of surface water analytical results to human-health and environment screening criteria.
—  Preparation of this report documenting the findings and recommendations of the investigation, and a
preliminary (screening level) HHERA.

The scope of works and findings of this investigation should be read in conjunction with limitations provided in
Section of this report.

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 assumptions made by GHD described in this
report. GHD disclaims liability arising from any of the assumptions being incorrect.
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2.  Site setting

2.1 Site Identification

This Report encompasses the site and the wider Investigation Area downgradient of the site, as summarised in
Table 2.1. A site location plan is presented on Figure 1, Appendix A, and the wider investigation area is presented
on Figures 2 and 3, Appendix A.

Table 2.1 Site details summary

Site address

Certificate of title

Local Government
Authority

Current zoning
Property owner
Current Site Use
Area

Site Elevation

Site Surface

99 Wakefield Street, Adelaide SA 5000 Wakefield and Grote Street, Adelaide SA
Park 23
River Torrens

The site comprises land with the following -

Certificate of Title references:

— CT5346/689

— CT5761/798

— CT5761/799

— CT5782/242

— (CT5943/887

— (CT5943/888

— CT6181/979

City of Adelaide Council

Capital City (CC), City of Adelaide (mixed use of light industrial, commercial, and residential)
South Australian Metropolitan Fire Service City of Adelaide Council

Operational Fire Station -

13,601 m2 -

46 m AHD -

GHD (2022) observed the site to be relatively flat,
with a gentle slope to the west (towards
Chancery Lane).

The majority of the site surface was sealed, with
outdoor surfaces comprising pavers or concrete
hardstand at ground surface. Small, unsealed
garden bed areas exist in the central-northern,
eastern, and southern site boundaries.

The sealed surfaces of the site were observed to
be in good condition. Some sediment collection
around stormwater drainage features was
evident. No hydrocarbon staining, aside from
minor staining in carpark spaces, was observed.

linformation was obtained from the South Australia Property and Planning Atlas (SAPPA) database accessed 21/09/2023.
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2.2  Site history and conditions

The MFS Adelaide Fire Station was constructed in 1985, with development occurring between 1968 to 1985. The
current fire station replaced the old fire station built in 1882. A detailed description for the history of the site was
presented in GHD (2017a). Anecdotal information provided by site personnel suggests that:

AFFF was historically aerially dispersed within the site’s training area with runoff likely discharging onto
Wakefield Street during on-site firefighting training exercises and testing of delivery systems on firefighting
appliances.

Hoses and pumps were historically flushed of AFFF with water into on-site stormwater drainage following on-
site training and testing activities.

2.2.1 Key site infrastructure

The site includes the following key infrastructure:

Main building (north-eastern portion) including appliance parking and offices.
No.2 Engine room (central portion of the site) including:
e  Washdown bay used for fire appliances.

e Adrain connected with oily waste separator (adjacent washdown bay). The separated oil and sediment
are removed for off-site disposal bi-annually. Separated water connects to sewer.

e  Three underground fuel tanks (adjacent engine room).

Special Operations building (north-western portion)

Training Tower (south of Special Operations building)

Comms Tech building (western portion)

Storage shed (north of the Logistics building)

Logistics building (southern portion)

Surface water drains:

e  Between Main building and washdown bay (running east-west) discharging to Wakefield Street

e Adjacent (east) Special Operations and Training Tower (running north-south), an inlet is located north of
Logistics building.

Two drain inlets between Special Operations and Training Tower receive run-off from the Training Tower

discharging to Chancery Lane, west of the site.

Basement ejector pits for subsoil and building stormwater (Basement carpark)
Underground “water dam” that discharges/overflows to Wakefield Street.
Underground sewer tank that received subsoil collected in the basement ejector pits.

GHD understand that the on-site underground “water dam” was historically used for training. This was ceased in
2018 and it is now used for the collection and storage of surface water run-off. The water dam was high pressure
cleaned in 2017, removing 11,150L of water from the dam (based on the storage dimensions of 2m x 2m x 8m),
information provided by MFS (dated 11 October 2023).
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3. Environmental Setting

Table 3.1 provides a summary of information related to the environment setting of the site and wider investigation

area.

Table 3.1

Summary of environmental setting

Geology

Hydrology

Local
hydrogeology

Topography
and drainage

Ecological
constraints

South Australian Resources Information Gateway (SARIG) (1:100,000 Surface Geology Map — Adelaide)
(accessed 12 September 2023), details the site and surrounds as underlain by Pleistocene aged
alluvial/fluvial sediments of the Keswick Clay formation (Qpas) within the St Vincent Basin.

GHD understands that detailed subsurface lithology encountered within the site comprised a layer of fill
material underlain by alluvial clays. Subsurface lithology encountered by GHD (2022) comprised a layer of
fill in the upper 1.0 m bgl, followed by alluvial clay formations (sandy clay, and clay) to a maximum depth
of 13.0 m bgl.

The nearest surface water bodies to the site are the River Torrens (Karrawarri Parri), located ~1.3
kilometres (km) northwest, and Park 23 stormwater retention basin, located ~1.6 km west.

According to the Department of Water, Land and Biodiversity Conservation (DWLBC) Report (Gerges
2006), the site lies within ‘hydrogeological zone 4’, which contains up to three Quaternary and two Tertiary
aquifers, and a fractured rock aquifer. Each Tertiary aquifer consists of thin layers of fine sand with low
yield. The Quaternary and Tertiary aquifers are described as becoming thin, shallow, and interconnected
in the vicinity of the River Torrens. The shallow fractured rock aquifer near the River Torrens contains
groundwater of low salinity and significant yield.

A search of the SARIG database identified shallow groundwater below the site and surrounds (ranging
from 5 m below ground level (bgl) to 15 m bgl). Salinity of groundwater in the region ranges from 1,500 to
3,000 mg/L indicating fresh to brackish water with a reported yield of 0.5 L per second to 2.5 L per second.

Registered groundwater bores located northwest of the site, and south of the River Torrens identified
within the WaterConnect interactive database are discussed further in Section 3.1 and tabulated in
Appendix I.

Groundwater at the site lies within a sandy clay layer with standing water levels (SWL) measured between
11.69 to 13.16 m bgl on site. The aquifer is considered semi-confined by a layer of clay overlying the
sandy clay aquifer. The River Torrens is down hydraulic gradient based on the groundwater flow direction
to the northwest. Park 23 is cross hydraulic gradient to the site; however, it receives stormwater discharge
from the site (and surrounding urban areas).

The site consists of a raised ground surface in the eastern portion, sloping towards a surface drain
(running east — west), that connects to an off-site stormwater drain within Wakefield Street, north of the
site.

The western portion of the site has surface drains (running north — south) to an inlet that discharges to
Wakefield Street.

Basement ejector pits for subsoil and building stormwater are in the basement carpark. The subsoil and
wastewater for the site are connected to the sewer, which leads to Wakefield Street.

GHD (2017) observed two water dams on-site, located in the western portion of the site. GHD (2022)
stated one of the dams is known to remain on-site, while the status of the second water dam is unknown.
The water dam observed in the western portion of the site currently holds stored surface water that is
known to overflow and discharge to Wakefield Street stormwater drains.

The topography surrounding the site is observed as relatively flat and forms part of the Adelaide Plains
between Gulf St Vincent to the west and the Mount Lofty Ranges to the east.

Surrounding areas of the site have an elevation of approximately 45 to 50 m Australian Height Datum
(AHD), with the land surface sloping gently to the west.

The surrounding land within the Adelaide Central Business District (Adelaide CBD) is largely covered with
sealed surfaces (hardstand, bitumen, etc.), with the majority of stormwater discharging to the Adelaide
Parklands to the west via stormwater drainage throughout the Adelaide CBD.

The nearest groundwater dependent ecosystems (GDE) and inflow dependent systems (IDE) are the
River Torrens, located approximately 1.3 kilometres (km) northwest of the site.

Note: A detailed description of the environmental setting of the site and surrounding environment is presented by GHD

(2022).
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3.1 Groundwater use

A desktop review of the publicly available WaterConnect database identified 560 bores north-west of the site
(within ~1.5km), based on inferred groundwater flow, and south of the River Torrens. The registered bores listed
their purpose as drainage, environmental, exploration, investigation, managed aquifer recharge (MAR), monitoring,
observation and unknown. No bores were identified for beneficial use (i.e., water supply). The database was
subsequently filtered by land use, well type, standing water level (SWL) <50 metres (m), and total dissolved
salinity (TDS) below 1,200 mg/L (highest threshold with Australian Drinking Water Guidelines (ADWG)), reducing
registered bores to 52 bores (presented in Appendix I).

Of the 52 registered bores, the land use was identified as commercial, that ranged between residential apartment
buildings, hospitality venues, hospitals, service stations, and a combination of office buildings, retail, and other
business, carparks, and roads. Two bores, 6628-28631 and 6628-413, registered as unknown and recreational
use, respectively, were considered in greater detail:

— Registered bore (6628-28631), installed in 2016, with no registered purpose, and a depth of 25 m bgl, located
~50 m cross gradient from the site. GHD (2022) stated that this bore not located within vacant land (126
Wakefield Street, Adelaide SA), likely destroyed.

— Registered bore (6628-413), installed prior to 1949, registered for recreational land use, in Elders Park
adjacent the River Torrens, ~1.4 km down gradient from the site. This bore with no registered status (i.e.,
operational) was likely destroyed during the installation of the River Torrens Linear Park Trail.

In this context, there were no registered bores identified for beneficial use (non-potable or potable), downgradient
(northwest), between the site and the southern bank of the River Torrens.

3.2 Surrounding environment

The current surrounding land use for the investigation area are summarised in Table 3.2.

Table 3.2 Summary of surrounding land use/zoning information
North Land use immediately to the north of the site bounded by Wakefield Street is classified as public

and commercial use with businesses including corporate offices and Torrens University. Hindmarsh
Square is located approximately 500m to the north of the site. The River Torrens located
approximately 1.3km to the north of the site is the nearest surface water body.

East Commercial properties are located immediately to the east of the site. Residential properties are
located approximately 875m to the east and south of Pulteney Street. Victoria Park is located 1km
to the east of the site.

South The South Australian Police (SAPOL) Headquarters? are located on Angus Street, immediately
adjacent to the southern boundary of the site. The Calvary Adelaide Hospital® borders the western
boundary of the SAPOL Headquarters, and SW boundary of the Adelaide MFS Fire Station. Sites
further south of Angas Street are a combination of residential and commercial sites. A public park is
located approximately 1 km south of the site.

West Commercial properties are located immediately to the west of the site. St Aloysius College and
Chancery Lane Montessori Preschool are located on Chancery Lane. The City Park of Victoria
Square (Tarntanyanga) is located approximately 500m west of the Fire Station. The Park 23
stormwater retention basin that manages the CBD stormwater flow is located within recreational
parklands approximately 1.5 km west of the site.

1The SAPOL Headquarters and Calvary Adelaide Hospital previously comprised a Mitsubishi Service Centre.
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3.3  Wider investigation area

The extent of the wider investigation area is consistent with the scope of works (described in Section 1.3), and
illustrated on Figure 2, Appendix A. Notably, the current surface water and stormwater sampling events focused on
locations up- and down-gradient of the site with the River Torrens, and cross gradient stormwater discharge
outlets within Wakefield and Grote Streets (west of the site) that receives surface water via a stormwater drainage
system from the site, and directed to Park 23 (illustrated on Figure 1, Appendix A). A photolog is presented in
Appendix H.

The off-site locations: River Torrens and Park 23, in the wider investigation area are described in the following
sections.

3.3.1 River Torrens

The River Torrens is ~85 km in length, flowing from the Mount Lofty Ranges near Mount Pleasant, fed by
numerous ephemeral creeks, and emptying into the Gulf St Vincent between Henley Beach South and West
Beach. Upstream, there are three reservoirs within the Adelaide Hills (Hope Valley, Millbrook, and Kangaroo
Creek) which capture water from the river and supply 60% of Adelaide’s water needs. Due to variability in
Adelaide’s climate, the River Torrens has variable flow rates.

Torrens Lake was constructed in 1881 within the River Torrens that flows through the CBD. Construction included
landscaping and high modification of the riverbank and surrounds, and the development of a weir. Torrens Lake is
located ~1.3 km downgradient, northwest of the site (illustrated on Figure 2, Appendix A). It is documented that in
Spring and Summer, the natural flow of the river is limited within Torrens Lake, and often polluted with algal
blooms and significant levels of E. coli bacterial. On this basis, recreational use of Torrens Lake is limited to
boating activities.

The River Torrens catchment is located within the central part of Adelaide, flowing through urban areas, fed by
stormwater runoff, that affects water quality, indicating a moderate to highly disturbed system. Rubbish
accumulation downstream is controlled within collection racks, sediments and other pollutants are filtered through
man-made wetlands.

The urban section of the River Torrens provides habitat for several flow dependent aquatic macroinvertebrates.
The lower River Torrens occasionally supports a range of threatened and common species of fish (i.e., Climbing
Galaxias, Short-finned Eel, and Lamprey).2 A study (EPA SA, 2011) of the River Torrens, Bonython Park
(downstream of Lake Torrens) reported major changes in the river’s ecosystem structure, with considerable
evidence of human disturbance that included gross nutrient enrichment and degraded riparian vegetation.

3.3.2 Park 23 stormwater retention basin

Park 23 is a 57.4-hectare (Ha) parcel of land bound by West Terrace to the east, Sir Donald Bradman Drive to the
north, Anzac Highway to the south, and railway lines to the west. A significant proportion of the site encompasses
the West Terrace Cemetery. Historically, Park 23 comprised a rubbish tip and quarrys.

In the early 1990s, three retention basins were designed and constructed to manage stormwater flow through the
northern portion of the park*. The intention being that the retention basins would improve overall water quality
through sedimentation and flow through vegetation. The stormwater system within Park 23 since its inception has
had further planting and is currently maintained as a wetland area for aesthetics.

The northern portion of Park 23 (~17 Ha) is ~1.5 km west, downgradient of the site (illustrated on Figure 3,
Appendix A). GHD (2022) observed that stormwater from the site is discharged into the Adelaide CBD stormwater
system, where it is then directed into the series of retention basins via drainage channels within Park 23. This
stormwater then having flowed through Park 23 is directed into a stormwater channel, that connects with the River
Torrens several kilometres away, and ultimately discharges to Gulf St Vincent.

! How blue-green algae blooms are managed in Adelaide’s Torrens Lake (environment.sa.gov.au)
2 Torrens River, Bonython Park 2011 Aquatic Ecosystem Condition Report | EPA

3 45-04 Quarry, Rubbish dump, Works depot | Adelaide City Explorer

4 Water Sensitive SAPark 23, Western Parklands detention basins, Adelaide - Water Sensitive SA
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https://www.environment.sa.gov.au/goodliving/posts/2021/03/blue-green-algae-river-torrens
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https://www.watersensitivesa.com/wsud-projects/park-23-western-parklands-detention-basins-adelaide/

Park 23 is made up of play spaces, sports fields, gardens, and wetlands. An environmental trail loops around the
northern portion of the park. For an unknown time during 2022, the Department of Human Services ran a
temporary pop-up medical hub to support remote communities. A transient community remains within the northern
portion of the park, GHD field staff observed the washing of dishes in one of the retention basins.

3.4 Climate

The impact of rainfall is an important factor that can affect discharges from the site into the receiving environment,
Park 23.

Climate conditions

Adelaide has a warm temperate climate (low diurnal temperature range near coast to high diurnal range inland)
ranging from mild winters with low humidity, and hot to very hot summers with moderate humidity. Higher rainfall is
recorded between May to September. Plate 3.1 (in text) shows mean monthly rainfalls recorded at Adelaide (West
Terrace / Ngayirdapira) weather station (023000) between 1839 and the present day with most precipitation falling
between June and August.

Location: 823008 ADELAIDE {(HEST TERRACE / NGAYIRDAPIRA}
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Honth
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Created on Tue 22 Aug 2023 11:22 AM AEST
Plate 3.1 Mean monthly rainfalls recorded at Adelaide (West Terrace / Ngayirdapira) weather station [023000] between 1839

and present day, accessed from www.bom.gov.au on 22 August 2023.

Climate conditions at the time of monitoring events

Surface and storm water sampling was completed during a period of rainfall, reflected on Plate 3.2 to Plate 3.4 (in
text), recorded at Adelaide (West Terrace / Ngayirdapira) [023000].
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4, Investigation methodology

The following section details the sampling and analysis program developed to address the objectives and the
scope of works for the investigation. A team of suitably qualified GHD environmental scientist conducted the field
program on 9 June 2023 and 4 August 2023. Sampling locations are presented on Figures 2 to 4, Appendix A.

4.1 Data quality objectives

The quantity, nature and quality of the data collected in any environmental investigation are determined by
establishing data quality objectives (DQOs). Consideration of the DQOs must be given to ensure sufficient data
are gathered to characterise potential contamination and considerations at the site and to enable the preparation
of a CSM. The DQOs for this investigation have been developed in accordance with Schedule B(2) of the NEPM
ASC, presented in Appendix B.

4.2  Investigation rationale
4.2.1 Key data gaps identified by GHD (2022)

Table 4.1 Data gaps identified by GHD (2022)

Extent of the presence of PFAS in groundwater off-site has Potentially complete SPR linkages identified for

not been delineated which has the potential to impact groundwater. GHD (2022) identified PFAS impacted
downgradient groundwater users and ecological receptors groundwater migrating off-site (presented in Figure 8,
including nearby surface water bodies (site sourced or Appendix A). A data gap exists regarding migration and
ambient). discharge of PFAS impacted groundwater to surface water

exposing aquatic ecosystems of the River Torrens.

PFAS concentrations in on-site surface water were reported | A potentially complete SPR linkage was identified with
above human-health and ecological criteria. The potential for | discharge and migration of stormwater from site to the
PFAS contamination to be transported off-site via receiving environment within Park 23.

stormwater discharge impacting Park 23 has not been

investigated.

4.2.2 Sampling plan

A sampling plan was developed for this investigation to close the data gaps presented by GHD (2022). The
sampling plan was designed to target off-site surface water identified as having the potential for PFAS
contamination, based on the following:

—  Stormwater runoff from the site, and transportation via the stormwater drainage network to the Park 23
stormwater retention basin.

—  Collection of surface water samples within the River Torrens (nearest surface water body) to assess whether
there is a link between groundwater impacts beneath the site and the River Torrens.
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Investigation rationale for the selection of the surface water and stormwater sampling points are shown in
Table 4.2.

Table 4.2 Investigation location rationale
PL_SWO01 Park 23 (stormwater Surface water To characterise the nature of potential
retention basin) surface water impacts in Park 23 based
PL_SW02 on migration of stormwater discharge
from the site.
RT_Swo01 River Torrens (upstream) To characterise the nature of surface
water within River Torrens upstream of
RT_Swo2 the site. Sampling locations as follows:
RT_SWO03 — West of Kangaroo Creek Reservoir
RT_SW04 (~1.4km). _
- — West of Kangaroo Creek Reservoir
(~4km).
— Edge of residential suburbs, west of
Kangaroo Creek Reservoir (~5.5km).
— Adelaide (suburb of Paradise)
approximately 8km upstream of site.
RT_SWO05 River Torrens (north) To characterise the nature of surface
water within River Torrens cross-gradient
of the site (~1.3 km).
RT_SWO06 Lake Torrens To characterise the nature of surface
(downstream) water within River Torrens downstream
. of the site.
RT_SWO07 River Torrens
(downstream)
SW_Discharge 1 Wakefield Street Stormwater To characterise the nature of potential
(adjacent fire station) surface water impacts within the CBD

stormwater system (Wakefield and Grote

SW_Discharge 2 Wakefield Street (west of Streets) migrating to Park 23.

fire station)

SW_Discharge 3 Grote Street (west of the
fires station)

4.3 Field methodology

The surface and storm water sampling methodologies are summarised in Table 4.3. Field notes are presented in
Appendix F. A photolog is presented in Appendix H.

The stormwater sampling program was an opportunistic event, undertaken shortly after a substantial rainfall event
(6 mm rainfall)) as shown in Plate 3.4. It was considered necessary that the stormwater be collected during after a
recent rainfall event to reflect PFAS contamination moving offsite. Immediately prior to sampling, the MFS
personnel also hosed down the training area so that the samples collected in the stormwater system were from
active runoff and not a stagnant source.

Water was observed to be flowing from the site through a spoon drain and discharging onto Wakefield Street at a
high rate (SW_DISCHARGE 1). The water was allowed to flow until the sediment load had cleared and then a
sample was collected. Another sample was collected approximately 100 m west of the site, from a storm drain (S
_DISCHARGE 2) that was noted as flowing very slowly but assumed to be direct runoff from the release of water
at the site. A third sample was collected from a storm drain approximately 800 m west of the site on Grote Street
(extension of Wakefield Street). This sample was stagnant and considered representative of recent storm runoff
from the recent rainfall event.
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Table 4.3 Sampling field methodology

General

Field equipment

Surface water
sampling

Stormwater
sampling

Sample
preservation and
transport

Decontamination

Site and task specific Job Safety and Environmental Assessments (JSEAs) were designed and
implemented for each field mobilisation, which included identifying site-specific hazards.

All field equipment was calibrated prior to undertaking field work. Calibration certificates are presented
in Appendix F.

Surface water sampling was undertaken from the River Torrens. Grab samples were collected directly
into laboratory supplied 500ml sample bottles appropriate for PFAS analysis.

Each sample bottle was appropriately labelled with a unique GHD job number, sample identification
and sampling date.

Water quality parameters (pH, dissolved oxygen, electrical conductivity, reduction/oxidation (redox)
potential and temperature) were measured using a YSI Quatro Pro Plus multi parameter water quality
meter and recorded using sampling record sheets.

The surface water was visually assessed for turbidity and any evidence of contamination and recorded
in field sheets (provided in Appendix F).

Stormwater sampling was undertaken as grab samples from water within the stormwater drain and
collected directly into laboratory supplied 500ml sample bottles appropriate for PFAS analysis.

Each sample bottle was appropriately labelled with job number, sample ID and sampling date.

Sample methodology in the off-site stormwater system as follows:

— Stormwater samples SW_DISCHARGE 1 and SW_DISCHARGE 2 were collected from a trickle of
running water originating from surface water runoff generated from training hoses running on-site.

— Stormwater sample SW_DISCHARGE 3 was collected from stagnant water within the stormwater
drain ~800m west of the site.

Samples were stored on ice in an insulated cooler and kept chilled for the duration of sampling and
transport to the laboratory.

All samples were transported to the laboratory by GHD field staff under chain of custody (COC)
documentation provided in Appendix G.

All non-disposable equipment (water quality meter) was washed with a PFAS and phosphate-free
detergent between each sample location.

Disposable nitrile gloves were worn during sampling and changed between samples to minimise the
potential for cross-contamination.

Further care and mitigation practice was implemented during sampling to minimise the potential for cross
contamination during sample collection and transport, in accordance with HEPA (2020).
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5. Investigation results

Surface water and stormwater samples were submitted to NATA accredited laboratories for analysis. Sample
results were compared to the assessment criteria (Section 6.6.1) presented in Table C1, Appendix C. Laboratory
reports, chain of custody (COC), and sample receipts (SRN) are provided in Appendix G. Sample locations and
exceedance of the adopted assessment criteria is presented on Figures 4, 5 and 7, Appendix A.

5.1 Quality assurance and quality control (QAQC)

The GHD field team collected surface water and stormwater samples in accordance with methods described in
Schedule B(2) of the ASC NEPM.

The review of the QA/QC program (presented in Appendix E) indicates that, with the exception of the non-
conformances summarised in Appendix E, the vast majority of the GHD and laboratories QA/QC parameters were
within the specified requirements. Therefore, the analytical data is considered valid and of acceptable quality for
the purposes of this investigation.

5.2  Water quality

Water quality parameters comprising pH, dissolved oxygen (DO), electrical conductivity (EC), redox potential (Eh),
and temperature are presented in Table 5.1. Field sheets are provided in Appendix F.

Table 5.1 Summary of water quality parameters (June 2023 and August 2023)
Investigatio | Sample ID | Date pH (Field) | DO (mg/L) | EC Field Eh Temp (°C) | Comments
n location (uS/cm) (mV)
River RT_SWO01 | June 449.4 Pale yellow
Torrens 2023 Low
(upstream) turbidity
No sheen /
odour
RT_SW02 8.1 10.73 3515 80.9 12.2 Brown
High
turbidity
No sheen /
odour
RT_SwWO03 7.89 8.25 530 94 12.8 Yellow
Moderate
turbidity
No sheen /
odour
RT_SWo04 7.9 5.73 586.2 97.7 14.1 Colourless
Low
turbidity
No sheen /
odour
River RT_SWO05 7.78 4.3 296.6 105.5 13.9 Colourless
Torrens Moderate
(north) turbidity
Lake RT_SWO06 7.75 5.73 294.8 111.7 14.2 No sheen /
Torrens odour
(downstrea
m)
River RT_Swo07 7.85 7.95 320.7 117 14.6
Torrens
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Investigatio | Sample ID | Date pH (Field) | DO (mg/L) | EC Field Eh Temp (°C) | Comments
n location (uS/cm) (mV)
m)

(downstrea
Park 23 PL_SWO01 | August 8.02 5.42 1069 122 175 Colourless
(stormwater 2023 Low
Lete_”tion turbidity
asin) No sheen /
odour
PL_SWO02 7.57 2.42 3799 108 16.6 Pale yellow
Low
turbidity
No sheen /
odour

5.3  Surface water analytical results

All surface water samples collected from within the River Torrens reported PFOS, PFHxS and PFOA below the
adopted human-health assessment criteria. The PFOS concentrations measured in all surface water locations
(RT_SWO01 to RT_SWO07) were above the ecological assessment criterion for 99% species protection (HEPA,
2020). An increase in PFOS concentrations were reported in samples collected within urban sections of the river;
up-stream (RT_SWO04 0.0032 pg/L), cross-stream (RT_SWO05 0.0037 pg/L), and downstream (RT_SWO06 0.0029
pg/L and RT_SWO07 0.0032 pg/L) of the site. Notably, within an order of magnitude of upstream samples
(RT_SWO01 to RT_SWO03) that ranged between 0.001 to 0.011 pg/L.

PFHXS, that does not have an assigned ecological criterion, reported concentrations greater than the laboratory
limits of reporting (LOR) in all surface water samples (except for upstream sample RT_SWO01) ranging between
0.001 pg/L to 0.002 pg/L.

Overall, the concentrations of PFAS measured in surface water up- and down-stream of the site within the River
Torrens indicate that groundwater impacts beneath the site are not demonstrably influencing the PFAS
concentrations in surface water quality within river. The concentrations measured in the River Torrens are
suggestive of various sources other than the fire station that contribute to the PFAS concentrations. It is noted that
the catchment is heavily modified and PFAS is ubiquitous in urban settings.

5.4  Stormwater analytical results

5.4.1 Stormwater drainage system (Wakefield and Grote Streets)

All stormwater samples reported PFOS, PFHXS and PFOA concentrations below the adopted human-health
assessment criteria. The PFOS concentrations (between 0.0011 pg/L to 0.39 pg/L) measured in all stormwater
locations (SW_DISCHARGE 1 to SW_DISCHARGE 3) were above the ecological assessment criterion for 99%
species protection but below the 95% species protection value (HEPA, 2020).

The following PFAS analytes, which do not have an assigned ecological criterion, reported concentrations within
one order of magnitude above the LOR within stormwater samples:

— SW_DISCHARGE 1 reported concentrations in PFPrS, PFBS, PFPeS, PFHxS, PFHpS, PFDS, PFBA,
PFPeA, PFHxA, PFOA, PFDA, PFUNDA, and FOSA.

— SW_DISCHARGE 2 reported concentrations in PFHXA.

— SW_DISCHARGE 3 reported concentrations in PFPeA, PFHXA, PFHpA, and PFOA.

SW_DISCHARGE 1 (adjacent the site) reported 0.39 pg/L, the highest level of concentration that reduced by an

order of magnitude to 0.011 pg/L in stormwater sample SW_DISCHARGE_2 (Wakefield Street) that indicates

dilution is occurring within ~100 m from the site. Comparatively, GHD (2022) reported PFOS concentrations within
on-site drainage samples between 0.15 pg/L (SW16) and 5.0 pg/L (SWO01) (presented in Table C4, Appendix C)
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5.4.2 Park 23 stormwater retention basin

All stormwater samples collected within Park 23 reported PFOS, PFHXS and PFOA concentrations below the
adopted human-health assessment criterion (2 pug/L). The PFOS concentrations (0.062 pg/L to 0.15 ug/L)
measured in Park 23 locations PL_SWO01 and PL_SWO02, respectively, were above the ecological assessment
criterion for 99% species protection but below the 95% species protection value (HEPA, 2020). The PFOS
concentration accounted for 30% of total PFAS concentration in both samples.

The following PFAS analytes, which do not have an assigned ecological criterion, reported concentrations within
one order of magnitude above the LOR within Park 23 stormwater samples:
— PL_SWO0L1 reported concentrations in PFPrS, PFBS, PFPeS, PFHXS, PFHpS, PFPeA, PFHXA, and PFOA.

— PL_SWO02 reported concentrations in PFPrS, PFBS, PFPeS, PFHXS, PFHpS), PFBA, PFPeA, PFHXA, PFOA,
PFNA, and PFDA.

6. Preliminary (screening level) human-health
and ecological risk assessment

6.1 Introduction

The objectives of this preliminary (screening level) human-health and ecological risk assessment (HHERA) are to
assess the following:

—  The nature and extent of off-site PFAS contamination to identified surface water and stormwater system
receptors, specifically the River Torrens via groundwater and Park 23 stormwater retention basin via surface
water.

—  Whether known PFAS concentrations in soil, surface water, groundwater, and sediment have the potential to
cause an adverse effect on human-health and the environment.

As outlined in Section 1.1, the PFAS concentrations measured in on-site soil, sediment, surface water, and
groundwater do not present a human-health and /or ecological risk in its current layout. Similarly, PFAS
concentrations measured in off-site groundwater do not pose a risk to human-health for abstraction of groundwater
for beneficial use (i.e., potable, and non-potable) based on the absence of groundwater extraction for beneficial
use downgradient of the site (Section 3.1) and therefore is not considered in this HHERA.

The key steps in the HHERA process are outlined in Plate 6.1 overleaf and can be summarised as follows:
— Issues identification: establishes the objectives of the HHERA, evaluates the available data and establishes

a preliminary CSM.

— Receptor identification: identifies the human and ecological species that may be at risk and evaluates the
level of acceptable risk in the context of ecological values that need to be protected.

— Toxicity assessment: establishes the relationships between chemical exposure and potential health and
ecological effects.

— Exposure assessment: produces estimates of the chemical exposure that may be experienced by the
identified human and ecological receptors of the site and surrounding area.

— Risk characterisation: combines the results of the toxicity assessment and exposure assessment, to provide
estimates of the potential health and ecological risks to relevant receptors.

— Uncertainty and sensitivity assessment: evaluates the uncertainty associated with the HHERA and
sensitivity of the assessment outcomes to the various assumptions and inputs.
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Plate 6.1 ASC NEPM Health Risk Assessment Methodology (ASC NEPM, 2013)
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The HHERA considers the results of the current investigation and historical results reported in the following
documents:

— GHD, 2017a, South Australian Metropolitan Fire Service, Preliminary Site Investigation, 99 Wakefield Street
Adelaide, Investigation of PFAS, January 2017

—  GHD, 2017b, South Australian Metropolitan Fire Service, PFAS Investigation, June 2017
— GHD, 2017c, PFAS Investigation — Additional Testing, Wakefield Street Fire Station, December 2017

— GHD, 2021, Adelaide Fire Station Groundwater PFAS Assessment, South Australian Metropolitan Fire
Service, October 2021

— GHD, 2022, Adelaide Fire Station, Detailed Site Investigation, December 2022

6.2  Preliminary 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 (‘pathways’), 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
unless there is a Source-Pathway-Receptor (SPR linkage). Conversely, complete SPR linkages do not by default
indicate a risk and the site investigation process is used to evaluate the extent of potential risks.

The following preliminary CSM was developed based on the information collected in the previous investigation
(GHD, 2022).

6.3 Potential contamination sources
6.3.1 On-site

The primary source is the operational fire station (‘the site’). GHD (2017a) reported aqueous film-forming foam
(AFFF) containing the surfactant PFOS was used historically on-site until 2007, inside the wash down bay, and at
the training tower. AFFF (containing PFAS) ceased use on-site in 2016.

The data set collected during previous investigations (discussed further in Section 6.6.2), indicates that secondary
sources of PFAS are present on-site, based on widespread impact within on-site shallow soils (0.1 to 0.4 m bgl),
particularly, adjacent surface water inlets, sediment and surface water within on-site stormwater drainage (i.e.,
surface drains, water dam (with unsealed concrete walls), and within underlying groundwater.

Further investigation (GHD, 2017b; 2017c) of surface water within the on-site water dam (in the western portion of
the site), identified surface water samples collected prior to flushing and pressure cleaning reported concentrations
for the sum of PFOS+PFHXS that exceeded human-health (recreational) and ecological (95% species protection
level) criteria, and post cleaning, surface water samples exceeded ecological (95% species protection level)
criteria. GHD understands that overflow from the on-site water dam still discharges to stormwater in Chancery
Lane, that ultimately connects with stormwater drainage in Wakefield Street (Figure 1, Appendix A).

6.3.2 External

Other potential sources of PFAS contamination external to the site, may additionally influence water quality within
the receiving environments: River Torrens and Park 23, based on the surrounding urban land use of the wider
investigation area.

6.4  Contaminants of potential concern

Based on identified contamination sources for the site the primary contaminant of concern (COPC) considered is
PFAS. PFAS are surfactant chemicals used in AFFF to facilitate the spread of foam and provide resistance to
thermal decay of the product.
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Of the PFAS compounds included in the standard analytical suite, PFOS, PFHxXS, and PFOA are typically the
dominant compounds detected in environmental samples. Many other PFAS compounds also breakdown to
PFOS, PFHxS, and PFOA. Consequently, the guidelines produced by Australian health and environmental
regulators have focused on these three primary compounds, and they have been the focus of the scientific
research undertaken (ATSDR, 2021; EFSA, 2020).

Given the regulatory and scientific focus on PFOS, PFHxXS, and PFOA, these compounds are the primary
chemicals of potential concern (COPC) in this assessment. Other PFAS compounds are discussed further in
Section 6.9.

6.5 Potential receptors and exposure pathways

6.5.1 Receptors and exposure pathways

The primary receptors of concern for surface water and groundwater impacts identified within the site and
immediate surrounds include the following:

— Recreational users of the receiving environments, River Torrens, and Park 23.

— Ecological receptors in nearest surface water receiving body, River Torrens.

For PFAS, direct contact pathways are the predominant exposure (HEPA, 2020). In this context, the relevant
exposure pathways for the PFAS impacts identified comprise the following:

—  Direct contact with surface water (dermal contact or incidental ingestion).

— Indirect exposure given the ability for PFOS and PFOA to bio accumulate, that can increase at each stage of
the food chain, affecting higher order species.

6.6 Nature and extent of contamination

6.6.1 Assessment criteria

Ecological values

To assess contamination in an aquatic environment it is necessary to define the level of protection afforded to a
water body, which in turn informs the acceptable water quality for a waterway. The level of protection considers the
ecosystem condition, community values, and associated management goals.

ANZG (2018) recognises three categories for ecosystem condition, including:

— High conservation or ecological value systems (99% species protection) i.e., unmodified, or highly valued
ecosystems.

—  Slightly to moderately disturbed systems (95% species protection) i.e., aquatic biodiversity may be impacted
by human activity.

— Highly disturbed systems (80-90% species protection) i.e., degraded ecosystems of lower ecological value.

The River Torrens, down-gradient of the site, is located within the Adelaide CBD, within an urban setting, that is
highly modified from the natural environment and receives stormwater discharge from the surrounding area. For
the purposes of this investigation, it is considered a slightly to moderately disturbed system, and it is unknown
whether there is any hydraulic connection with groundwater.

Park 23, downgradient of the site, comprises a series of retention basins, constructed to manage stormwater flow
through the park, a disturbed urban setting. These retention basins were not intended to support aquatic
organisms. Notwithstanding this the ecological screening levels for 95% and 99% species protection levels have
been applied to this assessment of surface water (retention basins) within Park 23, as the receiving environment
for surface water from the site as a conservative approach.

PFAS, the key contaminants of this assessment, are referred to as bio accumulative chemicals. As such, the 99%
species protection level is generally recommended for Tier 1 screening levels as the default guideline values
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(DGVs) does not account for the bioaccumulation of PFOS in aquatic food chains. However, PFAS are ubiquitous,
and in urban / industrial areas are present at ambient levels. Given the presence of ambient concentrations of
PFAS within the River Torrens catchment, the PFAS dataset has additionally considered the 95% species
protection levels (i.e., 0.13 pg/L for PFOS and 220 pg/L for PFOA), and a comparison of the PFAS concentrations
measured downstream of the site, relative to those upstream.

Table 6.1 summarises the ecological screening levels adopted for this surface water assessment.

Table 6.1 Summary of ecological screening levels for PFAS in surface water

Ecological

Aquatic and Direct and 0.13 - - 220 PFAS NEMP

semi-aquatic indirect food Freshwater

organisms chain 95% species

within Park 23 | exposure protection

stormwater

system and 0.00023 - - 19 PFAS NEMP

River Torrens. Freshwate;r
99% species
protection®

1The Park 23 stormwater system and River Torrens are considered highly disturbed systems within an urban setting,
however, the NEMP 2.0 (HEPA, 2020) states that the 99% species protection should be used to assess bioaccumulation
exposure pathways.

Human-health values

The NEMP 2.0 (HEPA, 2020) recreational guidelines were adopted in consideration that the primary human
receptors for discharges from the site to receiving environments, Park 23, and River Torrens, are recreational
users. The River Torrens is restricted for recreational activities swimming and fishing given the water quality
associated with E-coli bacteria and algal blooms, however, it is used for boating activities. Park 23 comprises
walking tracks, gardens, and man-made wetlands associated with the stormwater retention basins. A transient
community use Park 23 for temporary accommodation (i.e., camping) to access a pop-up medical hub (discussed
in Section 3.3.2).

PFAS can be bio accumulative and Tier 1 screening criteria specific to the consumption of aquatic biota are not
available for these chemicals. Given the restriction for fishing in the CBD, specifically in Lake Torrens
(downgradient of the site), human consumption of aquatic biota has not been considered.

Table 6.2 summarises the health-based screening levels adopted in this surface water assessment.

Table 6.2 Summary of human health screening levels for PFAS in surface water and groundwater

Human Health

River Torrens Recreational 2 2 2 10 NHMRC
water use (2019)
Recreation

and aesthetics

6.6.2 Previous investigation findings

Five environmental investigations have been undertaken by GHD at the site since 2017. The outcomes of these
investigations are summarised below in Table 6.3.

GHD | South Australian Metropolitan Fire Service | 12583428 | MFS Adelaide Fire Station 21



Table 6.3 Summary of previous investigations

GHD, 2017a, South Australian Metropolitan Fire
Service, Preliminary Site Investigation, 99
Wakefield Street Adelaide, Investigation of PFAS,
January 2017

GHD, 2017b, South Australian Metropolitan Fire
Service, PFAS Investigation, June 2017

GHD, 2017c, PFAS Investigation — Additional
Testing, Wakefield Street Fire Station, December
2017

GHD, 2021, Adelaide Fire Station Groundwater
PFAS Assessment, South Australian Metropolitan
Fire Service, October 2021

GHD (2017a) were engaged by the South
Australian Metropolitan Fire Service (SA MFS) to
prepare a Preliminary Site Investigation (PSI).

The PSI targeted soil, sediment, and surface water
on-site:
Three shallow bores (BH1 — BH3) below the paved
surface.

Two drain sediment samples: drain inlet adjacent
BH2 (SED1) and washdown bay drain (SED2).

Two stormwater samples from surface water inlet
east of the chemical storage shed (SW01) and
washdown bay drain (SW02).

GHD (2017b) were engaged by the SA MFS to
complete further investigation that targeted soll,
sediment and surface water sampling on-site:

Two drain sediment samples: drain inlet (SED1)
and washdown bay drain (SED2).

Two surface water samples from the water storage
dam: surface sample (DAM_S) and bottom of the
dam (DAM_B).

GHD (2017c) were engaged by the SA MFS to
undertake additional sediment and surface water
samples (including TOP Assay (TOPA)) from the
on-site dam to assess whether pressure cleaning
of the dam had impacted PFAS concentrations:

One sediment sample (DRAIN_S) collected from
the on-site drain south of the ‘Training Tower’.

Surface water samples (DAM_S and DAM_B)
collected in September and October.

GHD (2021) were engaged by the SA MFS to
assess the potential PFAS contamination on-site
and investigate the nature, and extent of impacts in

GHD (2017a) reported PFAS impacts within all soil, sediment and surface
water samples that included the washdown bay and associated drainage, the
training tower in the north-west corner of the site and the chemical storage
shed located in the southern portion of the site.

— Shallow soil (0.1 — 0.4 m bgl) results reported elevated PFAS
concentrations located in sample (BH2) adjacent to the surface water inlet
(runoff) from the training tower.

— Soi leachate sample (BH1_0.08-0.18) (east of the chemical storage shed)
reported a leachable concentration for PFOS (1.98 pg/L) exceeding
ecological criterion (0.13 pg/L) and (2.16 pg/L) exceeding human-health
recreational criterion.

— Surface water samples SWO01 and SW02 exceeded the adopted human-
health and ecological criteria (NEMP 2.0).

It was concluded that these on-site impacts were not delineated.

GHD (2017b) reported PFAS impacts within sediment and surface water
samples as follows:

— Drain sediment samples (SED1 and SED2) exceeded the adopted
ecological (indirect exposure) criterion.

— The surface water samples (DAM_S and DAM_B) exceeded human-health
recreational criterion and ecological freshwater 95% protection level for
sum of PFOS+PFHXS.

It was concluded that these on-site impacts were not delineated.

GHD (2017c) reported PFAS impacts within the onsite water dam exceeding
ecological criterion were attributed to unsealed concrete walls of the dam
potentially acting as a secondary source of PFAS.

— The sediment sample (DRAIN_S) reported below the adopted human-
health and ecological criteria.

— The dam water samples (DAM_S and DAM_B) exceeded the ecological
criterion freshwater 95% protection level.

— TOPA results indicated an increasing trend for sum of PFOS+PFHXS in
surface water sample DAM_S, and a decreasing trend in deeper water
sample DAM_B.

It was concluded that the water dam was no longer acceptable for use for
training and aerosolising water on-site. However, the water dam was to
continue use as an on-site stormwater retention pit.

GHD (2021) reported the following:
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GHD, 2022, Adelaide Fire Station, Detailed Site
Investigation 2022, December 2022

groundwater, if present, in six existing on-site
monitoring wells (GW101 to GW106).

GHD (2022) were engaged by the SA MFS to
complete a Detailed Site Investigation (DSI) to
assess the following:

The nature and extent of PFAS site contamination
in soil and groundwater, both on- and off-site.

Potential risks to human-health and the
environment associated with identified on-site
PFAS contamination for continued industrial land
use.

Preliminary assessment of potential risks to
human-health and the environment potentially
migrating off-site in groundwater.

The investigation targeted the following:
— Sediment and stormwater on-site.

— Soil sampling of fifteen shallow soil bores in on-
and off-site locations.

— Installation of one on-site, and five off-site
groundwater wells, and groundwater sampling
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The active source of PFAS (AFFF) is no longer used on-site, however a
secondary source likely remains within impacted soil, surface water, and
groundwater.

Soil dry weight and leachate results reported elevated PFAS
concentrations exceeding the adopted ecological and human-health
criteria, identifying an ongoing secondary source.

Inferred groundwater flows in a north-westerly direction towards the River
Torrens. Groundwater was recorded between 11.528 to 13.168 metres
below top of casing (m bTOC).

Extraction bores in the vicinity of the site unlikely used for domestic and/or
irrigation given the CBD location, a reticulated water supply. There were 56
bores identified within a 2 km radius of the site with total dissolved solids
(TDS) below 1,200 mg/L (considered potable), therefore beneficial use for
irrigation of parklands cannot be precluded.

Elevated PFOS and sum of PFHxS+PFOS concentrations exceeded
human-health recreational criterion in four on-site wells (GW101, GW103,
GW104, and GW106). GW101 reported the highest PFAS concentrations
located adjacent the washdown bay associated with historical AFFF
training activity.

The report concluded that delineation was not achieved, and further
investigation was required to assess the nearest surface water bodies; the
River Torrens and the Park 23 (retention basins) based on exceedance of the
ecological criterion in on-site surface water and groundwater.

GHD (2022) reported the following:

All soil results reported below the human-health criterion for a commercial
/industrial setting, furthermore, impacted soils were observed to overlain
with hardstand limiting direct contact.

Soil samples reported exceedance of adopted indirect ecological exposure
criterion (0.14 mg/kg) for PFOS in ten on-site soil bores. Notably beneath
hardstand.

Soil leachability results identified that shallow on-site soils potentially a
secondary source impacting groundwater. The potential infiltration of PFAS
through surface materials (hardstand) and potential flux to groundwater is
unknown.

On-site groundwater wells reported exceedance of human-health and
ecological. TDS concentrations >1200 mg/L identifies that groundwater is
not potable. Extraction bores for beneficial use were reportedly absent
downgradient to the northwest.

On-site surface water sampling identified exceedances of human-health
recreational and ecological criteria.

All sediment samples were below the adopted human-health criteria (HIL
D).
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of twelve (existing and newly installed) — Off-site groundwater monitoring wells MW03 and MWO5, located 70 m and

monitoring wells. 50 m, respectively. PFAS concentrations demonstrated attenuation with
PFHxS and sum of PFHxS+PFOS concentrations several orders of
magnitude lower than groundwater reported beneath the site.

— All off-site groundwater samples reported PFAS below the human-health
recreational criterion in groundwater.

— Off-site downgradient well MWO03 reported an exceedance with an order of
magnitude of the ecological criterion for Freshwater (95% protection level).

It was concluded that the off-site impacts that exceeded ecological criteria
were not delineated.
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6.6.3 Source-pathway-receptor linkages

The CSM presented in GHD (2022) has been revised based on information gained from this investigation (Section
5). The revised CSM describes potential risks for exposure through source-pathway-receptor linkages, presented
in Table 6.4 and Table 6.5.
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Table 6.4 Revised conceptual site model — on-site.

Historical AFFF PFAS in soill, On-site current Direct contact
use and storage sediment, surface and future and/or incidental
on the fire station water, and commercial ingestion.
groundwater workers.
Intrusive

maintenance
workers (IMW)

Low and acceptable — The SPR linkage
associated with direct contact and/or incidental
ingestion is incomplete.

The site in its current layout is covered in
hardstand (brick paving) on this basis
contaminated soil and groundwater identified
beneath the site is inaccessible to current site
users. Furthermore, groundwater is reportedly
~12 m bgl, inaccessible to site users and/or
intrusive workers.

Given the commercial/industrial use of the site
the ingestion of surface water by commercial
workers is unlikely. Surface water locations
(SW01, SW02, and SWO06), within surface water
inlets in the vicinity of chemical storage,
washdown bay, and water dam, respectively,
reported historical exceedance of human-health
criterion, however, the surface water drains /
pits are inaccessible to site users beneath metal
grates. GHD (2022) stated that SW02 was
decommissioned.

Previous investigations have identified that
surface water collected within site surface
drains discharge to Wakefield Street and/or
collected within the water dam in the western
portion of the site.

Historical water dam samples (DAM_S and
DAM_B) reported exceedance of human-health
criterion, however, the water dam (used as a
stormwater retention pit) is capped with a metal
cover, and lined with concrete, inaccessible to
site users.

The historical sediment dataset within the site
drainage network reported below the adopted
human-health criterion (NEMP 2.0, HIL D).
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Management of the stored water within the
site’s water dam drainage network is required.

A site management plan (SMP) is
recommended to manage the stored water
within the water dam.

Further discussion relating to the management
and implementation of an SMP is outside of the
scope of this assessment.



Table 6.5 Revised conceptual site model — off-site

PFAS impacted surface PFAS Migration via the Recreational users Low and acceptable — PFAS concentrations measured in | Management of the stored
water run-off (overland) and Adelaide CBD off-site stormwater drains (SW_DISCHARGE 1 to water within the site’s
stormwater discharge from stormwater system to SW_DISCHARGE 3) and within Park 23 (PL_01 and water dam is required, and
the site. Park 23 stormwater PL_02) reported all samples below the adopted human- associated overflow,
retention basins. health (recreational) criterion. Discussed further in Section | discharging to off-site
6.7. stormwater.
Direct and indirect Low and acceptable — PFOS concentrations measured A site management plan
ecological exposure in off-site stormwater drains (SW_DISCHARGE 1 to (SMP) is recommended to
SW_DISCHARGE 3) and within Park 23 (PL_01 and manage the stored water
PL_02) reported all surface water samples above the within the water dam.
adopted ecological (99% protection level) criterion Further discussion relating
adopted for bioaccumulation, and surface water samples to the management and
SW_DISCHARGE 1 and PL_02 above the adopted implementation of an SMP
ecological (95% protection level) criterion. is outside of the scope of

PFOS concentrations identified within the Adelaide CBD this assessment.
stormwater drainage network and the Park 23 stormwater

retention basins, were constructed to manage stormwater

flow, and are not considered ecological receptors due to

the highly disturbed system within an urbanised

environment and the absence of a viable ecosystem.

Discussed further in Section 6.7.

PFAS impacted Migration via Recreational users Low and acceptable — GHD (2022) reported that PFAS

groundwater groundwater and concentrations measured in off-site groundwater wells
discharge to River were below the adopted human-health (recreational)
Torrens. criterion and demonstrate attenuation within ~50m

distance from the site.

PFOS concentrations measured within the River Torrens
(RT_SWO1 to RT_SWAO07) during this assessment reported
all surface water samples below the adopted human-health
(recreational) criterion. Discussed further in Section 6.8.

Direct and indirect Low and acceptable — PFOS concentrations measured in

ecological exposure the River Torrens (RT_SWO01 to— RT_SWO07) reported all
surface water samples below the ecological (95% species
protection). Ecological (99% species protection) criterion
adopted for bioaccumulation was exceeded in all samples,
however, it is noted that up- and down-stream samples were
all within an order of magnitude. Therefore, PFOS
concentrations measured in surface water are likely ambient
concentrations associated with the river’s urban setting.
Discussed further in Section 6.8.
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6.7 Preliminary risk assessment for off-site stormwater

GHD (2022) stated that the site’s drainage (including overland flow) discharges to Wakefield Street based on site
topography observed as sloping from east to west where surface water flows in a westerly direction within the CBD
stormwater system, eventually flowing through Park 23. The on-site drainage network is comprised of the
following:

— A surface drain on-site flowing east — west is understood to connect to a stormwater drain in Wakefield Street
adjacent the northern boundary of the site.

—  The western portion of the site (east of the Special Operations and Training Tower) has surface drains flowing
north - south to a surface water inlet that is understood to discharge to Wakefield Street.

A water dam (Plate 6.2) located in the western portion of the site (historically used for on-site training activities) is
currently used for the retention of surface water, that discharges to off-site stormwater drains in Chancery Lane
during high rainfall. The dimensions of the water dam and volume of water stored are detailed in Section 2.2.

GHD (2022) on-site surface water sampling occurred during a rainfall event representative of leaching of PFAS
from hardstand brick to on-site surface water. All surface water samples were collected where water was observed
to be flowing from stormwater swales, pits or drains representative of actual overland discharge. Limited sampling
volumes were observed during this investigation. GHD (2022) stated that PFHxS+PFOS concentrations in sample
locations SW11 (1.6 ug/L) and SWO03 (1.9 pg/L) were most representative of stormwater leaving the site during the
rain event, both reported below human-health (recreational) criterion (presented in Table C4, Appendix C).
Previous investigations (GHD, 2017a, 2022) state that most of the on-site surface water is discharged to off-site
drains in Chancery Lane and Wakefield Street.

GHD (2017c) provided a comparison of sampling collected from the water storage dam between May and October
2017. The surface water sampling undertaken in October 2017 followed the flushing and pressure cleaning of the
water dam that demonstrated a decreasing trend in PFOS+PFHXS in deeper water samples (DAM_B) between
May to October 2017, and an increasing trend in surface water samples (DAM_S) (presented in Tables C2 and
C3, Appendix C).

GHD (2022) reported that all sediment samples within the on-site drainage network were below the adopted
human-health (NEMP 2.0, HIL D) criterion (presented on Table C6, Appendix C), however, that these are likely to
provide a secondary source of PFAS within off-site drainage systems.

Plate 6.2 Water dam located in the western portion of the site (GHD, 2017c).
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Tier 1 screening of PFAS concentrations in on-site stormwater

Table 6.6 presents a review of the maximum concentration for PFAS identified in on-site stormwater drains,
connected to the off-site stormwater drainage system, compared against Tier 1 screening criteria. Historical
surface water exceedances are illustrated in Figure 9, Appendix A.

Table 6.6 Summary and review of historical PFAS concentrations in surface water and stormwater at the site (GHD 2017a —
2017c, 2022) — compared against Tier 1 screening criteria

PFOA (ug/L) PFHXS (ug/L) PFOS (ug/L) PFOS+PFHXS (1g/L)

Surface water inlet (SWO01)

Maximum concentration 0.32 2.64 22.8 25.4
Washdown bay drain (SW02) (decommissioned)

Maximum concentration 0.05 <0.02 6.12 6.12
Stormwater pit (SWO06) — western portion of the site (adjacent water storage dam)

Maximum concentration 0.05 0.35 1.7 2.1
Water storage dam (DAM_S) — Surface

Maximum concentration 0.22 0.76 3.07 3.83
Water storage dam (DAM_B) — Bottom

Maximum concentration. 0.22 0.78 3.07 3.85

Tier 1 screening criteria

Health-based criteria — 10 2 2 2

recreational

Ecological criteria 192 - 0.000232 -
220° 0.13°

Notes:

“-“ Not available

2 HEPA (2020) criterion for the protection of 99" percentile of species
b HEPA (2020) criterion for the protection of 95" percentile of species

A review of Table 6.6 indicates the following:

— PFOS maximum concentrations exceeded the human-health based criterion and ecological (95% and 99%
species protection) criteria in all on-site stormwater drainage.

—  PFOS+PFHXxS (sum) and PFHXS concentrations exceeded the human-health based criterion, in on-site
stormwater samples (SW01, SW02 (now decommissioned), SW06, DAM_S, and DAM_B).

—  Surface water from location SWO01 discharges to off-site stormwater in Chancery Lane, ultimately to Wakefield
Street, and SWO06 discharges to off-site stormwater in Wakefield Street.

In summary, the Tier 1 screening assessment of the historical surface water dataset collected on-site compared
with off-site surface water sampling undertaken during this assessment (discussed in Section 5.4) demonstrates
that PFAS concentrations measured in the on-site drainage network that predominantly discharges to Chancery
Lane and Wakefield Street is several orders of magnitude lower in the off-site drainage system, notably, below the
adopted human-health (recreational) criterion.
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Tier 1 screening of PFAS concentrations in off-site stormwater

PFAS concentrations measured in Park 23 is summarised in Table 6.7.

Table 6.7 Summary of Park 23 PFAS results

PFOS | PFHXG | PFOSHPFHAS | PFOA Total PFAS

August 2023 - concentrations expressed in pug/L

Downgradient SW_DISCHARGE 1 0.39 0.029 0.419 0.004 0.47
SW_DISCHARGE 2 0.0011 <0.001 0.0011 <0.001 <0.005
SW_DISCHARGE 3 0.0015 <0.001 0.0015 0.001 0.0125
PLO1 (Park 23) 0.062 0.035 0.097 0.01 0.206
PLO2 (Park 23) 0.15 0.057 0.207 0.05 0.433

Tier 1 screening criteria — concentrations expressed in pug/L

HEPA (2020) 99% species protection | 0.00023 | - - 19 -

HEPA (2020) 95% species protection 0.13 - - 220 -

HEPA (2020) Recreational guidelines 2 2 2 10 -

Notes: “-“ = Not available

A review of Table 6.7 indicates the following:

PFOS is the primary PFAS compounds identified in the stormwater drainage system and receiving
environment. As stated previously, this likely reflects the high levels of persistence and mobility demonstrated
by PFOS, relative to many other PFAS compounds.

All stormwater samples collected from the stormwater drainage system and in the retention basin reported
PFOS+PFHXS concentrations below the health-based recreational guidelines. Hence, the Park 23 stormwater
retention basin poses; a low risk to the transient population observed camping in the vicinity of the surface
water body.

Surface water sample in Park 23 (PL_02) reported PFOS concentrations above the ecological guidelines,
95% species protection level (slightly disturbed system) and 99% species protection level (bioaccumulation).
However, the retention basin located within man-made wetlands designed to manage the Adelaide CBDs
stormwater system, is a highly disturbed system not designed to support aquatic organisms, and/or higher
trophic level terrestrial species that may visit this highly urbanised environment.

The PFOS concentrations reported within SW_DISCHARGE 1 (drain adjacent the site), and the receiving
environment within Park 23 (PL_01 and PL_02) were within one order of magnitude higher. Downgradient
stormwater samples (SW_DISCHARGE 2 and SW_DISCHARGE 3) were notably two orders of magnitude
lower than SW_DISCHARGE 1, suggesting that the samples collected from the receiving environment
(retention basin) are influenced by other external sources of PFAS within the Adelaide CBD stormwater
system (discussed further in Section 6.8.1).

The PFAS dataset is limited in terms of temporal coverage, with only one sampling round of the off-site
stormwater system undertaken.

It is noted that off-site stormwater sampling conducted during the current assessment did not capture an
overflow of the stored water within the site’s water dam. GHD (2017a, 2022) stated that majority of on-site
surface water volumes are discharged to Chancery Lane and Wakefield Street.

GHD | South Australian Metropolitan Fire Service | 12583428 | MFS Adelaide Fire Station 30



6.8 Preliminary risk assessment of surface water —
River Torrens

6.8.1 Background levels

PFAS are a large family of manufactured chemicals that have been in used in Australia and around the world in a
variety of commercial processes, household products, and specialty applications. The physical and chemical
properties of PFAS impart oil and water repellence, temperature resistance, and friction reduction, making them
useful to consumers and industry. Potential sources of PFAS to surface water are as follows:

— Building materials (i.e., additives to wood-based materials, insulation, paints, plumbing materials)

—  Paper products and packaging

—  Furniture

—  Surfactants

—  Domestic products, including cosmetics, waxes.

—  Class B firefighting foams

The widespread use of PFAS and the persistence and mobility of some PFAS, have resulted in the presence of
these compounds in the environment across the globe. PFAS concentrations in surface water are frequently

elevated within surface water in the vicinity of known point sources of PFAS (i.e., facilities where class B
firefighting foams are manufactured, stored, or used).

The draft PFAS NEMP 3.0 has identified that PFAS is widespread in freshwater, estuarine, and marine
environments not subject to impacts from known PFAS point sources. The PFAS NEMP 3.0 suggests that
concentrations in the environment are likely to reflect the nature (type and intensity) of ambient land use and
provides an indication of the PFAS concentrations that are typical in catchments in assorted land use settings. The
PFOS concentrations identified via the ambient sampling programs undertaken in Victoria and Queensland, are
detailed in the draft PFAS NEMP 3.0, are summarised in Table 6.8.

Table 6.8 Summary of ambient monitoring undertaken in Victoria and Queensland (HEPA, 2022)

Catchment land use | Victorian sampling program outcomes Queensland sampling program outcomes

Range of PFOS Sites with PFOS | Range of PFOS Sites with PFOS
concentrations (ug/L) | detections (%) concentrations (ug/L) detections (%)

Remote (>85%) <0.0002 to 0.0002 20% <0.0001 to 0.0001 11%
Agricultural (>60%) <0.0002 to 0.009 75% <0.0001 to 0.001 53%
Urban (>40-50%) 0.0007 to 0.081 100% <0.0001 to 0.037 83%

The data presented in Table 6.8 demonstrates that while PFAS are man-made chemicals, due to the diversity of
purposes for which it has been used, it is not typically absent in aquatic environments in urban areas. The samples
collected from within the River Torrens have demonstrated relatively low PFOS concentrations (less than <0.003
Mg/L), that align with those reported in other urban catchments. It is therefore important to consider the
exceedances of the 99% species protection value (0.00023 pg/L) in this context.
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Tier 1 screening of PFAS concentrations in River Torrens

PFAS concentrations measured in River Torrens is summarised in Table 6.9.

Table 6.9 Summary of River Torrens PFAS results

— PFHXS | PFOS‘PFHXS | PFOA | Total PFAS

June 2023 — concentrations expressed in pg/L

Upstream RT_Swo01 0.0010 <0.001 0.001 <0.01 <0.005
RT_SWO02 0.0011 0.001 0.0021 <0.01 <0.005
RT_SWO03 0.0010 0.002 0.003 <0.01 <0.005
RT_SwWo04 0.0032 0.001 0.0042 <0.01 0.0112

North of the site | RT_SWO05 0.0037 0.002 0.0057 <0.01 0.0127

(cross-gradient)

Lake Torrens RT_SW06 0.0029 0.002 0.0049 <0.01 0.0149

(downstream)

Downstream RT_SWO07 0.0032 0.002 0.0052 <0.01 0.0152

Tier 1 screening criteria — concentrations expressed in pg/L

HEPA (2020) 99% species protection | 0.00023 - - 19 -
HEPA (2020) 95% species protection 0.13 - - 220 -
HEPA (2020) Recreational guidelines 2 2 2 10 -
Notes: “-“ = Not available

A review of Table 6.9 indicates the following:

PFOS is the primary PFAS identified in the receiving environment, comprising the majority of the total PFAS
detected in sampling locations. This likely reflects the high levels of persistence and mobility demonstrated by
PFOA, relative to other PFAS compounds.

Overall, the concentrations of PFAS measured in surface water up- and down-stream of the site were within
an order of magnitude. As such, discharges from the fire station are not demonstrably influencing the PFAS
concentrations in surface water quality within river and the available data suggests that the presence of
various sources other than the fire station that contribute to the PFAS concentrations. The catchment is
heavily modified and PFAS is ubiquitous in urban settings.

All surface water samples collected along the River Torrens reported PFOS+PFHxS concentrations below the
health-based guidelines. Therefore, PFAS in surface water poses a low risk to people using these waterways
for recreational activities. It is noted that these criteria do not incorporate the consumption of biota (e.g., fish).
Noting that the nearest surface water body (River Torrens) does not allow recreational activities that includes
fishing.

All samples reported PFOS concentrations below the 95% species protection. This result provides a high
level of confidence that PFOS discharges from the site are unlikely to adversely affect lower trophic level
aquatic organisms within the River Torrens.

The ecological screening criterion for PFOS for the protection of 99% species was exceeded at all sampling
locations including those located upstream of the site. These criteria are applicable to the screening level
assessment of the potential for effects on higher trophic level species via indirect (food chain) exposure.

The PFAS surface water dataset is limited in terms of temporal coverage, with only one sampling round of
surface water sampling in the River Torrens undertaken.
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6.8.2 Ecotoxicity assessment

The water quality guidelines published by HEPA (2020) were originally derived in 2015, prior to publication of the
Warne et al., (2018) Revised method for deriving Australian and New Zealand Water Quality Guideline Values for
Toxicant. In 2023, ANZG (2023) released a draft (for consultation of revised water quality guidelines for PFOS),
including the following:

—  99% species protection values: 0.0091 ug/L

—  95% species protection values: 0.48 pg/L

90% species protection values: 2.7 pug/L

—  80% species protection values: 17 pg/L

The higher water quality guidelines derived in 2023 reflect the inclusion of toxicity studies published in interim and
the application of the Warne et al., (2018) derivation approach. While these values have not been finalised, it is
notable that, the total PFAS concentrations measured in the River Torrens were below the range of draft values
protective of bioaccumulation in aquatic organisms.

Given that PFOS can be highly persistent, environmental exposures are potentially long term and multi-
generational. A summary of a selection of NOEC reported for PFOS in multigenerational studies is provided in
Table 6.10, with the species sensitivity distribution (SSD) associated with the draft guideline values illustrated in
Plate 6.3. Notably, the ecotoxicity studies report no-observed effect concentration (NOEC) which are within an
order of magnitude higher than the PFOS concentrations measured upstream and downstream of the site.

Table 6.10 Summary of multigeneration PFOS toxicity data for freshwater aquatic species
group
Mollusc P. pomilia Reproduction (F1 generation) 10,000 Funkhouser (2014)
Rotifer Barchionus calcyciflorus Population growth 250 Zhang et al. (2013)
Insect Chironomus raprius Development (F6) 3.5 Marzialli et al. (2019
Fish Aryzias latipes Reproduction (F1 generation) 10 Ji et al. (2008)
Fish Danio rerio Growth (F2 generation) 0.6 pg/L (LOEC) | Keiter, et al. (2012)
Fish Pimephales promelas Reproduction (FO0) 230 Ankley et al. (2005)

aexcept as indicated
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Plate 6.3 SSD curve associated with the draft toxicant guideline values for PFOS (ANZG, 2018)

6.8.3 Weight of evidence assessment

A weight of evidence (WoE) approach has been adopted in this assessment, with the lines of evidence assessed
including the following:

—  The range of potential sources of PFAS to the environment in urban settings. PFOS toxicity, including recent
advances in the approach to deriving water guidelines.

— Published literature on the tendency for PFOS to bioaccumulate in aquatic biota.

—  The nature of the receiving environment and susceptibility of the aquatic food chain to PFOS bioaccumulation
and secondary poisoning.

The surface water dataset demonstrates that PFAS is present within the River Torrens, but to date, the
contribution of the site to these impacts is not readily distinguishable from the contribution of other sourced within
the broader catchment. Based on these results, the risk assessment has focused on the PFAS impacts present at
the broader catchment scale.
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Overall, the available evidence does not suggest the PFOS concentrations measured within the River Torrens are
likely to result in adverse effects on human users of the area or the aquatic environment. Key lines of evidence
supporting this conclusion are as follows:

—  PFAS are ubiquitous in urban settings, due to diversity of purposes for which it has been used and the PFOS
concentrations measured in River Torrens that align with those reported by HEPA (2022) in other urban
catchments (up to 0.013 pg/L).

— The PFOS concentrations measured in the River Torrens were below the adopted ecological water guidelines
(95% species protection level) and were a similar order of magnitude between up- and down-stream surface
water samples. These results therefore provide a line of evidence that suggest PFOS discharges from the site
are unlikely to adversely affect the aquatic environment.

— Atthe PFAS concentrations measured in the River Torrens, a preliminary (desktop) bioaccumulation
assessment suggests a high level of locally caught fish consumption would be required to results in levels of
PFAS intake that are above the FSANZ (2017) total dietary intake (TDI), recognising that fishing is restricted
in the urban section of the river hydraulically downgradient of the site.

6.9 Uncertainty analysis

The uncertainty analysis identifies the assumptions and data gaps associated with the HHERA. The main areas of

uncertainty identified for this assessment include:

—  Characterization uncertainty: including temporal variability in stormwater and surface water impacts.

—  Stormwater sampling within off-site stormwater drains (SW_DISCHARGE 1 to SW_DISCHARGE 3) is not
representative of an overflow of the on-site water dam.

—  Scenario uncertainty: including the use of surface water within Park 23 (i.e., time spent at the park) is unknown.

—  The presence of PFAS other than PFOS, PFHxS, and PFOA in the environment.

The stormwater samples (SW_DISCHARGE 1, PL_01, and PLO02) in the drain adjacent the site and in Park 23
identified other PFAS compounds other than PFOS, PFHXS, and PFOA. The concentrations of other compounds
are detailed below:

— SW_DISCHARGE 1 — PFOS, PFHxS, and PFOA concentrations (0.423 pg/L) 90% of the total PFAS
concentration 0.47 ug/L).

— PL_01- PFOS, PFHxS, and PFOA concentrations (0.108 pg/L) 50% of the total PFAS concentration (0.206
Hg/L).

— PL_02 - PFOS, PFHxS, and PFOA concentrations (0.256 pg/L) 60% of the total PFAS concentration (0.433
Hg/L).

The uncertainty for the presence of other PFAS compounds will not change the outcome of the assessment given

relatively low concentrations were identified in sample (SW_DISCHARGE 1) adjacent stormwater drain to the site.

The other PFAS compounds reported in samples in Park 23 (PL_01 and PL_02) increase in concentrations,
suggestive of other PFAS sources within the stormwater drainage network, rather than emanating from the site.

The approaches used to reduce the uncertainty associated with this HHERA have been to use site-specific data
wherever possible, and to adopt conservative assumptions from reputable Australian and international agencies, in
the absence of site-specific data. Conservative assumptions applied to this assessment include:

—  The use of screening criteria intended to be well below the threshold for adverse health and environmental
effects (based on no observed-adverse-affect-levels, with several safety factors applied to account for issues
such as variability in populations).

— The use of screening criteria designed for the assessment of more intensive patterns of water use and more
ecological diverse ecosystems than the River Torrens and Park 23.
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6.10 Closure of data gaps presented by GHD (2022)

GHD (2022) identified key data gaps associated with characterising the contamination status of the site, which
were addressed by this investigation. A summary of these data gaps is provided in Table 6.11.

Table 6.11

Review of data gaps provided by GHD (2022)

Data gaps by GHD (2022) Comments based on the revised dataset (current investigation)

Extent of the presence of PFAS in
groundwater off-site has not been
delineated which has the potential
to impact recreational users and
ecological receptors of River
Torrens the nearest surface water
body (site sourced or ambient).

GHD (2022) reported on-site
surface water PFAS concentrations
above human-health and ecological
criteria with the potential for PFAS
contamination to be transported off-
site via stormwater discharge
impacting Park 23.

The connectivity between PFAS concentrations measured in groundwater downgradient
of the site and the River Torrens is unknown. Surface water sampling completed during
this investigation in the River Torrens reported PFOS concentrations below the human-
health (recreational) and ecological (95% species protection) criteria in up- and down-
stream surface water samples, within an order of magnitude.

In this context, concentrations of PFAS are likely ambient concentrations present within
the River Torrens associated with the urban environment and not related to the site.

Stormwater samples collected during this investigation with the CBD stormwater
system (SW_DISCHARGE 1 to SW_DISCHARGE 3), and Park 23 (PL_01 and
PL_02), reported PFOS concentrations below the human-health (recreational) and
ecological (95% species protection) criteria. Ecological (99% species protection)
criterion, adopted for the bioaccumulation of PFOS in aquatic food chains, were
exceeded in all samples. Based on the current assessment general surface water
run-off from the site is low risk.

Given there are likely multiple sources of PFAS within the Adelaide CBD stormwater
system, and coupled with the man-made design of Park 23, not intended to support
aguatic organisms, the exceedance of ecological 99% species protection criterion
does not pose an ecological risk. Nonetheless, PFAS concentrations within the
stormwater drain (SW_DISCHARGE 1), adjacent the site, identifies that PFAS
impacts are migrating off-site and appropriate measures need to be implemented
(i.e., re-engineering of the site’s drainage network).

A data gap still remains in relation to overflow from the water dam that occurs during
high rainfall events potential impacting the receiving environment of Park 23. This
stored water within the water dam requires management incorporating off-site
disposal.
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7. Conclusions

7.1 Context

GHD completed an opportunistic surface water sampling event offsite in June 2023 at locations which had been
identified as potential surface and storm water receptors, namely the River Torrens and the Adelaide Parklands
Park 23 stormwater retention basin.

The scope of work comprised i) a program of off-site surface water sampling (9 primary samples) within the Park
23 retention basin and River Torrens, and ii) stormwater sampling (3 primary samples within the Wakefield Street
stormwater drains (west of the site).

The focus of the report is the PFAS contamination associated with the historical use of AFFF at the site. The
objectives of this report are as follows:

— To delineate the nature and extent of PFAS site contamination from the site to identified surface and storm
water system receptors, specifically the River Torrens and Park 23 stormwater retention basin.

— To assess the potential risks to human health and the environment associated with on-site PFAS
contamination.

7.2 Outcomes

The key findings of this report are summarised herein.

7.2.1 Objective 1 — The nature and extent of PFAS impact in off-site
stormwater and surface water

—  Stormwater samples (SW_DISCHARGE 1 to SW_DISCHARGE 3) reported PFOS, PFHXS and PFOA
concentrations below the adopted human-health assessment criteria. The PFOS concentrations (between
0.0011 pg/L to 0.39 ug/L) measured in all stormwater locations were above the ecological assessment
criterion for 99% species protection but below the 95% species protection value. Stormwater samples
collected during this investigation within Wakefield Street and Grote Street are considered representative of
the site’s surface water run-off collected within on-site spoon drains.

—  Stormwater samples (PL_01 and PL_02) collected within Park 23 reported PFOS, PFHxS and PFOA
concentrations below the adopted human-health assessment criterion (2 pg/L). The PFOS concentrations
(0.062 pg/L to 0.15 pg/L) measured in Park 23 locations, respectively, were above the ecological assessment
criterion for 99% species protection but below the 95% species protection value.

—  Surface water samples collected from within the River Torrens reported PFOS, PFHxS and PFOA below the
adopted human-health assessment criteria. The PFOS concentrations measured in all surface water locations
(RT_SWO01 to RT_SWO07) were above the ecological assessment criterion for 99% species protection. An
increase in PFOS concentrations were reported in samples collected within urban sections of the river; up-
stream (RT_SWO04 0.0032 pg/L), cross-stream (RT_SWO05 0.0037 pg/L), and downstream (RT_SWO06 0.0029
Hg/L and RT_SWO07 0.0032 ug/L) of the site. Notably, within an order of magnitude of upstream samples
(RT_SWO01 to RT_SWO03) that ranged between 0.001 to 0.011 pg/L.

The assessment of the stormwater and surface water datasets in the context of the CSM demonstrated that:

—  The current stormwater dataset indicates that human-health and ecological risks in off-site receiving
environments are low and acceptable.

—  The current surface water dataset indicates that PFAS concentrations identified in the River Torrens are
ambient concentrations likely associated with othswer sources in an urban setting and not attributed to the
site.
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7.2.2 Objective 2 — Assess PFAS contamination exposure risks to
human health, water, and the environment.
A preliminary (screening level) HHERA was completed and considered the following potential exposure scenarios:

— Recreational users of the receiving environments, River Torrens, and Park 23.
—  Ecological receptors in nearest surface water receiving body, River Torrens.

The risk characterisation under the two scenarios assessed are low and acceptable, with the maximum PFOS,
PFHxS and PFOA concentrations lower than the adopted human-health criterion.

The following data gap remains following the completion of this off-site stormwater assessment:

— Potential PFAS impacts in the receiving environment, Park 23, during a high rainfall event, with subsequent
overflow from the on-site water dam, is unknown.

7.3 Recommendations

The following recommendations are made based on the information detailed within this report:

— Management of the stored water within the site’s water dam (retention pit). The water dam contains surface
water runoff from the site and likely contributes to the concentrations before being released to the stormwater
system during overflow events. It is recommended that the water dam be removed, including disposal of any
PFAS impacted water by a suitably licenced contractor.

— An SMP is recommended site to manage the contaminated soils and stored water within the water dam (if not
decommissioned).
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B-1

Data quality objectives

Data quality objectives (DQOs) were established for this surface and storm water monitoring event to assist in the
design and implementation of data collection activities, such that the type, quantity, and quality of data obtained to
address the project objectives and is outlined in Table B.8.1.

Table B.8.1

Data quality objectives (DQOs)

Step 1

State the problem
to be resolved

Step 2

Identify the
decision/s to be
made

Step 3

Identify the inputs
to the decision

Step 4

Define the
boundaries of the
study

Step 5

Develop decision
rule

Step 6

Specify the
tolerable limits on
decision errors

Step 7
Optimising the
design for
obtaining data

Firefighting foams containing PFAS have historically been used at the CFS site for training purposes.
Previous Environmental Investigations (GHD, 2022) have shown that PFAS contamination has
migrated off-site via groundwater (down hydraulic gradient to the north-west of the site).

The EPA and GHD agreed that further work was required to address data gaps associated with

identified surface and storm water system receptors.

To address the problem in Step 1, the following objectives need to be addressed:

— Delineate the nature and extent of site contamination from the MFS Adelaide Fire Station.
Assess the potential risks to human-health, water, and the environment.

To inform the decisions, the following information is considered necessary:

— Collection and analysis of surface water and storm water samples under conditions where the
stormwater system is flowing.

— Assessment of quality assurance and quality control (QAQC) data to determine the reliability of the
data set.

The lateral boundaries of the site and the Investigation Area are shown in Figure 2, 3, and 6 in

Appendix A.

The vertical boundary of the investigation is defined as the depth of waterways at the time of sampling.

The temporal extent of the investigation was the sampling day/s.

Surface and storm water PFAS concentrations are to be compared against the relevant WQG defined

in the National Environment Protection (Assessment of Site Contamination) Measure (1999). If

concentrations are below these guidelines, the risk profile defined by GHD (2022) would be confirmed
(low and acceptable risks). If the criterion is exceeded, additional investigation may be required.

Data generated as part of the surface water monitoring event must be appropriate to allow decisions to
be made with confidence. Specific limits have been adopted in accordance with guidance from the AS
4482.1: 2005, which includes appropriate indicators of data quality. Data quality indicators (DQIs —
provided in Table 4) were used to assess QAQC and GHD’s Standard Field Operating Procedures.

The data is considered suitable for the purposes of achieving the Step 2 goals provided that the
following errors and their circumstances of occurrence are minimised.

— False negative errors which indicate that a concentration of PFAS is not present above threshold
concentrations when it actually is.

— False positive errors which indicate that a concentration of PFAS is present above threshold
concentrations, but it is actually not.

— These errors can occur if:

— Samples are not representative of the conditions within the Investigation Area.
— Incorrect sampling methods are used.

— Uncalibrated sampling equipment is used.

— Errors in laboratory testing occur in association with, for example, sample handling, preparation,
analysis and data reduction.

— Errors in recording data occur, such as data transcription errors.
To optimise the design of the investigation, the surface water and storm water sampling and analytical

program was developed based upon the results of previous investigations and in accordance with
standard industry practices, the HEPA (2020) and SA EPA guidelines.

Results (including QAQC results) were reviewed as they were received from the laboratory and any
inconsistencies or unexpected data were further investigated with the laboratory.
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B-2 Data quality indicators

Data quality indicators (DQIs) are evaluated as part of the DQOs. The DQIs for sample collection and laboratory
analysis are provided in Table B.8.2.

Table B.8.2 Date quality indicators (DQIs)

Data

representativeness

Completeness

Comparability

Precision

Accuracy

Expresses the degree to which sample data accurately and precisely represents a characteristic of a
population or environmental condition. Representativeness is achieved by collecting samples in an
appropriate pattern across the Investigation Area. Consistent and repeatable sampling techniques and
methods are utilised throughout the sampling.

Defined as the percentage of measurements made, which are judged to be valid measurements. The
completeness goal is set at there being sufficient valid data generated during the study. If there is
insufficient valid data, then additional data is required to be collected. Additionally, appropriate
laboratory limit of reporting (LOR) for the laboratory analysis are required.

A qualitative parameter that expresses the confidence with which one data set can be compared with
the other. This is achieved through maintaining a level of consistency in techniques used to collect
samples and checking that analysing laboratories use consistent analysis techniques and reporting
methods.

Measures the reproducibility of measurements given under a given set of conditions. The precision of

the data is assessed by calculating the relevant percentage difference (RPD) between duplicate

sample pairs.

Nominal acceptance criterion will be adopted for the assessment including:

— 1 30% RPD for inter-laboratory and intra-laboratory duplicates for inorganic analytes; and

— +50% RPD for inter-laboratory and intra-laboratory duplicates for organic compounds (when
contaminants concentrations are more than ten times the LOR)

However, it is noted that this will not always be achieved, particularly at low analyte concentrations
(less than 10 times the LOR)

Evaluates the bias in a measurement system. Accuracy can be undermined by such factors as field
contamination of samples, poor preservation of samples, poor samples preparation techniques and
poor selection of analytical techniques by the analysing laboratory. Accuracy is assessed by reference
to the analytical results of the laboratory control samples, laboratory spikes, laboratory blanks and
analyses against reference standards. The nominal “acceptance limits” on laboratory control samples
are defined as follows:

— Laboratory spikes — 60-140% recovery for organic compounds

— Laboratory duplicates — If contaminant concentration is less than 10 times the LOR: no RPD limit.
If concentration is 10 to 20 times the LOR: 0% to 50% RPD. If greater than 20 times the LOR: 0%
to 30% RPD.

— Laboratory surrogates — 60-240% recovery.
— Laboratory blanks - <LOR
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Appendix C MFS Adelaide Fire Station

@'. Table C1 Preliminary (screening level) Human Health and Ecological Risk Assessment
N—1 Analytical Results 12583428
PFAS - Perfluoroalkyl Sulfonic Acids PFAS - Perfluoroalkyl Carboxylic Acids
= Q Q o o
2 & 2 g 2 | & 8 3 g g g 3 2 g o o o g
? 2 ¢ F & 3 E] N o o © ° o 5 8
2 m o & T oI ) 7} k3] S L S © L Q c < e 3
c o & c oL c o 2 <) c el c s} 2 e 8 8 5] o}
S5 ge se 1= s g 5 e s 5 s 2 § 5 8§ g 82 8%
o= =0 S5 X o Q5 8~ O ~ = < x Q =3 c o jelia) jola) i) £
=gy >335 0 -5 9 -3 Q-5 o o) > 5% 9 5] o ] o} cc S o 2 o)
85 | 8% | 8% | 58 | 58 | 89 | g8 | 2 s | 52 | 52 | E. | s 8 g2 | 28 | 3% | =&
Ss S g S8 S g S8 s s 5% $3 % SE 5% EEY S% s s s s
8 | 52 | $2 | 52 | $2 | 5% | $% | SE | SE | SE | SE | S92 | SE | S8 | s% | s% | s®% | s%
o o o 3 a3 o3 o 3 o8 o8 oL S oL S oL S oL o8 o8 o8 o8
pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
EQL 0.001 0.001 0.001 0.001 0.001 0.0001 0.001 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems 0.13 220
PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems 0.00023 19
PFAS NEMP 2.0 2020 Recreational Water 2 2 10
Location Code Date Field ID Lab Report Number
Stormwater
04 Aug 2023 FDO1 1016272 0.0017 0.005 0.003 0.005 0.002 0.002
FSO01 1016272 0.0018 0.003 0.005 0.002 0.001
SW_DISCHARGE 1 1016272 0.002 0.004 0.003 0.029 0.003 0.39 0.001 0.005 0.004 0.013 0.004 0.001 0.003
SW_DISCHARGE 2 1016272 0.0011 0.002
SW_DISCHARGE 3 1016272 0.0015 0.003 0.005 0.002 0.001
Surface Water
PL_SWO01 09 Jun 2023 PL_FBO1 997597
PL_SWO01 997597 0.002 0.019 0.004 0.035 0.001 0.062 0.02 0.03 0.01
PL_SW02 09 Jun 2023 PL_SW02 997597 0.004 0.018 0.006 0.057 0.003 0.15 0.02 0.05 0.02 0.05 0.01 0.02
RT_SWo01 09 Jun 2023 RT_FBO1 997597 0.0002
RT_SWO01 997597 0.0010
RT_Swo02 09 Jun 2023 RT_FB02 997597
RT_SWO02 997597 0.001 0.0011
RT_SW03 09 Jun 2023 RT_FB03 997597
RT_SW03 997597 0.002 0.0010
RT_SW04 09 Jun 2023 RT_FB04 997597
RT_SWO04 997597 0.001 0.0032
RT_SW05 09 Jun 2023 RT_FB05 997597
RT_FDO1 997597 0.002 0.0024
RT_SWO05 997597 0.002 0.0037
RT_SWO06 09 Jun 2023 RT_FB06 997597
RT_SWO06 997597 0.002 0.0029
RT_SWO07 09 Jun 2023 RT_SWO07 997597 0.002 0.0032
Statistics
Number of Results 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
Number of Detects 3 3 3 10 3 16 1 2 6 7 4 6 1 2 1 0 0 0
Minimum Concentration <0.001 <0.001 <0.001 0.001 0.001 <0.0001 0.001 0.005 <0.001 0.002 <0.001 0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001
Minimum Detect 0.002 0.004 0.003 0.001 0.001 0.0002 0.001 0.005 0.003 0.002 0.002 0.001 0.01 0.001 0.003 ND ND ND
Maximum Concentration 0.004 0.019 0.006 0.057 0.003 0.39 0.001 <0.05 0.02 0.05 0.02 0.05 0.01 0.02 <0.01 <0.01 <0.01 <0.01
Maximum Detect 0.004 0.019 0.006 0.057 0.003 0.39 0.001 0.005 0.02 0.05 0.02 0.05 0.01 0.02 0.003 ND ND ND
Average Concentration * 0.0008 0.0023 0.001 0.0063 0.00075 0.029 0.00052 0.02 0.0058 0.0084 0.0049 0.0065 0.0042 0.0047 0.0041 0.004 0.004 0.004
Geometric Average * 0.00062 0.00081 0.00067 0.0013 0.00061 0.0011 0.00052 0.016 0.0047 0.006 0.0039 0.0042 0.0031 0.0033 0.0032 0.003 0.003 0.003
Median Concentration * 0.0005 0.0005 0.0005 0.0005 0.0005 0.0013 0.0005 0.025 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Standard Deviation * 0.00084 0.0053 0.0014 0.015 0.00074 0.087 0.00011 0.0092 0.0047 0.011 0.0037 0.0099 0.0023 0.0039 0.0018 0.0019 0.0019 0.0019
Geometric Standard Deviation * 1.8 3.1 2.1 4.4 1.7 13 1.2 2.4 2 2 2.1 2.4 2.8 2.8 2.5 2.7 2.7 2.7
95% UCL (Student's-t) * 0.0011 0.00428 0.00155 0.0117 0.00102 0.0606 0.00056184 0.0235 0.00757 0.0124 0.00624 0.0102 0.00505 0.00611 0.00475 0.00469 0.00469 0.00469
% of Detects 14 14 14 45 14 73 5 9 27 32 18 27 5 9 5 0 0 0
% of Non-Detects 86 86 86 55 86 27 95 91 73 68 82 73 95 91 95 100 100 100

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems
HEPA, January 2020, PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water

Page 1 of 2



Appendix C

Table C1
Analytical Results

South Australian Metropolitan Fire Service
Adelaide Fire Station
MFS Adelaide Fire Station SAQP & DSI

PFAS - Perfluoroalkyl Sulfonamide PFAS - Fluorotelomer Sulfonic Acids PFAS - Sums PFAS
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pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
EQL 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001 0.005 0.001 0.001 0.001 0.001 0.005 0.001 0.005 0.001
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems
PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems
PFAS NEMP 2.0 2020 Recreational Water 2
Location Code Date Field ID Lab Report Number
Stormwater
04 Aug 2023 FDO1 1016272 0.0017 0.0037 0.0187 0.0037 0.0187
FSO01 1016272 0.0018 0.0028 0.0128 0.0028 0.0128
SW_DISCHARGE 1 1016272 0.005 0.419 0.394 0.47 0.423 0.449 0.003
SW_DISCHARGE 2 1016272 0.0011 0.0011 0.0011
SW_DISCHARGE 3 1016272 0.0015 0.0025 0.0125 0.0025 0.0125
Surface Water
PL_SWO01 09 Jun 2023 PL_FBO1 997597
PL_SWO01 997597 0.097 0.073 0.206 0.108 0.194
PL_SW02 09 Jun 2023 PL_SW02 997597 0.207 0.199 0.433 0.256 0.381
RT_SWo01 09 Jun 2023 RT_FBO1 997597
RT_SWO01 997597 0.001 0.001 0.001
RT_Swo02 09 Jun 2023 RT_FB02 997597
RT_SWO02 997597 0.0021 0.0011 0.0021
RT_SW03 09 Jun 2023 RT_FB03 997597
RT_SW03 997597 0.003 0.001 0.003
RT_SW04 09 Jun 2023 RT_FB04 997597
RT_SWO04 997597 0.0042 0.0052 0.0112 0.0062 0.0102
RT_SW05 09 Jun 2023 RT_FB05 997597
RT_FDO1 997597 0.0044 0.0044 0.0104 0.0064 0.0104
RT_SWO05 997597 0.0057 0.0057 0.0127 0.0077 0.0117
RT_SWO06 09 Jun 2023 RT_FB06 997597
RT_SWO06 997597 0.0049 0.0059 0.0149 0.0079 0.0129
RT_SWO07 09 Jun 2023 RT_SWO07 997597 0.0052 0.0062 0.0152 0.0082 0.0132
Statistics
Number of Results 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
Number of Detects 1 0 0 0 0 0 0 0 0 0 0 15 15 11 15 11 1
Minimum Concentration 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.001 0.001 0.001 <0.005 0.001 <0.005 <0.001
Minimum Detect 0.005 ND ND ND ND ND ND ND ND ND ND 0.001 0.001 0.0104 0.001 0.0102 0.003
Maximum Concentration <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.001 <0.005 <0.002 <0.001 0.419 0.394 0.47 0.423 0.449 0.003
Maximum Detect 0.005 ND ND ND ND ND ND ND ND ND ND 0.419 0.394 0.47 0.423 0.449 0.003
Average Concentration * 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0005 0.0025 0.00052 0.0005 0.035 0.032 0.057 0.038 0.052 0.00061
Geometric Average * 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.0005 0.0025 0.00052 0.0005 0.0028 0.0028 0.009 0.0033 0.0087 0.00054
Median Concentration * 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.0005 0.0025 0.0005 0.0005 0.00175 0.0018 0.00645 0.00265 0.00635 0.0005
Standard Deviation * 0.0094 0.0097 0.0097 0.0097 0.0097 0.0097 0.0097 0 0 0.00011 0 0.098 0.092 0.13 0.1 0.12 0.00053
Geometric Standard Deviation * 2.6 2.7 2.7 2.7 2.7 2.7 2.7 1 1 1.2 1 7.2 71 5.4 7.5 5.3 1.5
95% UCL (Student's-t) * 0.0235 0.0234 0.0234 0.0234 0.0234 0.0234 0.0234 0.0005 0.0025 0.00056184 0.0005 0.0706 0.066 0.106 0.0762 0.0981 0.00080918
% of Detects 5 0 0 0 0 0 0 0 0 0 0 68 68 50 68 50 5
% of Non-Detects 95 100 100 100 100 100 100 100 100 100 100 32 32 50 32 50 95

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately distur
HEPA, January 2020, PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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Appendix C MFS Adelaide Fire Station

Table C2 Preliminary (screening level) Human Health and Ecological Risk Assessment
Historical Results 12583428
PFAS - Perfluoroalkyl Sulfonic Acids PFAS - Perfluoroalkyl Carboxylic Acids
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pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
EQL 0.02 0.02 0.01 0.02 0.01 0.02 0.1 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.05 0.02
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems 0.13 220
PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems 0.00023 19
Date Field ID
17 May 2017 DAM_B 0.06 0.05 0.62 0.06 0.31 0.5 0.12 0.22 0.02
0.08 - 0.76 - - - 4.62 1.92 0.65 0.35 - - - - - - 0.04
15 Sep 2017 DAM_B 0.27 0.04 0.14 0.05 0.02 0.02
0.03 0.03 0.28 - - - 0.90 1.37 0.39 0.37 0.04 - - - - - -
17 Oct 2017 DAM_B 0.03 0.03 0.29 0.04 0.16 0.20 0.08 0.09 0.03
21 Oct 2022 DAM_B - - 0.58 - - - - - - 0.07 - - - - - - -
Statistics
Number of Results 6 6 7 6 7 3 3 6 6 6 7 5 4 3 3 3 3 6
Number of Detects 4 4 6 5 7 0 0 4 5 4 6 2 1 0 0 0 0 3
Minimum Concentration <0.02 <0.02 0.27 0.04 1.65 <0.02 <0.1 <0.02 0.14 <0.02 0.05 0.02 0.02 <0.02 <0.02 <0.02 <0.05 0.02
Minimum Detect 0.03 0.03 0.27 0.04 1.65 ND ND 0.16 0.14 0.08 0.05 0.02 0.02 ND ND ND ND 0.02
Maximum Concentration <1 <1 <1 <1 3.07 <0.02 <0.1 4.62 1.92 <1 <1 0.04 0.02 <0.02 <0.02 <0.02 <0.05 <1
Maximum Detect 0.08 0.05 0.76 0.06 3.07 ND ND 4.62 1.92 0.65 0.37 0.04 0.02 ND ND ND ND 0.04
Average Concentration * 0.12 0.11 0.47 0.12 2.3 0.01 0.05 1.1 0.77 0.29 0.24 0.018 0.012 0.01 0.01 0.01 0.025 0.1
Geometric Average * 0.053 0.047 0.44 0.07 2.2 0.01 0.05 0.32 0.51 0.15 0.17 0.015 0.012 0.01 0.01 0.01 0.025 0.033
Median Concentration * 0.045 0.04 0.5 0.05 2.33 0.01 0.05 0.405 0.5 0.255 0.22 0.01 0.01 0.01 0.01 0.01 0.025 0.025
Standard Deviation * 0.19 0.21 0.19 0.23 0.49 0 0 1.8 0.71 0.26 0.18 0.014 0.0029 0 0 0 0 0.21
Geometric Standard Deviation * 3.7 3.7 1.5 27 1.2 1 1 7.7 2.8 4.8 25 1.9 1.4 1 1 1 1 4.3
95% UCL (Student's-t) * 0.273 0.269 0.615 0.275 2.616 0.01 0.05 2.531 1.359 0.505 0.364 0.0304 0.0184 0.01 0.01 0.01 0.025 0.262
% of Detects 67 67 86 83 100 0 0 67 83 67 86 40 25 0 0 0 0 50
% of Non-Detects 33 33 14 17 0 100 100 33 17 33 14 60 75 100 100 100 100 50

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems
HEPA, January 2020, PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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Appendix C
Table C2

Historical Results

MFS Adelaide Fire Station
Preliminary (screening level) Human Health and Ecological Risk Assessment

PFAS - Perfluoroalkyl Sulfonamide PFAS - Fluorotelomer Sulfonic Acids PFAS - Sums PFAS TOPA - Sums
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pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
EQL 0.05 0.05 0.02 0.05 0.05 0.02 0.05 0.01 0.02 0.05 0.01 0.01 0.01 0.01 0.01 0.01
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems
PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems
Date Field ID
17 May 2017 DAM_B - 8.17 8.02 - 10.7
- - - - - - - 2.1 0.88 - - 10.7 - - -
15 Sep 2017 DAM_B - 3.55 3.49 3.96 6.06
- - - - - - - 0.46 0.21 - - 6.06 - - -
17 Oct 2017 DAM_B 0.91 0.49 0.13 1.94 - 2.00 3.90 1.29 2.00
- - - - - - - 2.00 - 4.13 - - -
21 Oct 2022 DAM_B - - - - - - - 0.13 0.06 - 1.9 2.6 - - -
Statistics
Number of Results 3 3 3 3 3 3 3 7 7 7 1 7 3 2 3
Number of Detects 0 0 0 0 0 0 0 4 4 1 7 1 7 3 2 3
Minimum Concentration <0.05 <0.05 <0.02 <0.05 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 1.94 1.9 2 3.49 1.29 2
Minimum Detect ND ND ND ND ND ND ND 0.13 0.06 0.13 1.94 1.9 2 3.49 1.29 2
Maximum Concentration <0.05 <0.05 <0.02 <0.05 <0.05 <0.02 <0.05 2.1 <1 <1 3.83 1.9 10.7 8.02 3.96 10.7
Maximum Detect ND ND ND ND ND ND ND 2.1 0.88 0.13 3.83 1.9 10.7 8.02 3.96 10.7
Average Concentration * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 0.59 0.31 0.17 2.7 5.3 5.1 2.6 6.3
Geometric Average * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 0.23 0.15 0.08 2.6 1.9 4.6 4.8 23 5.1
Median Concentration * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 0.46 0.21 0.0775 2.63 1.9 4.13 3.9 2.625 6.06
Standard Deviation * 0 0 0 0 0 0 0 0.74 0.32 0.23 0.65 3.2 25 1.9 4.4
Geometric Standard Deviation * 1 1 1 1 1 1 1 5.7 4.4 4.3 1.3 1.8 1.6 2.2 2.3
95% UCL (Student's-t) * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 1.134 0.551 0.435 3.136 7.65 9.36 11.05 13.59
% of Detects 0 0 0 0 0 0 0 57 57 25 100 100 100 100 100 100
% of Non-Detects 100 100 100 100 100 100 100 43 43 75 0 0 0 0 0 0

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately di:
HEPA, January 2020, PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation v

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water

12583428
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Appendix C

Table C3

Historical Results

MFS Adelaide Fire Station
Preliminary (screening level) Human Health and Ecological Risk Assessment

12583428

PFAS - Perfluoroalkyl Sulfonic Acids

PFAS - Perfluoroalkyl Carboxylic Acids
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pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
EQL 0.02 0.02 0.01 0.02 0.01 0.02 0.1 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.05 0.02
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems 0.13 220
PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems 0.00023 19
Date Field ID
17 May 2017 DAM_S 0.07 0.05 0.65 0.06 0.3 0.55 0.12 0.22 0.02
0.08 0.06 0.78 0.07 - - 4.13 1.66 0.61 0.3 - - - - - - 0.05
15 Sep 2017 DAM_S 0.02 0.29 0.04 0.13 0.05
- 0.03 - - - - 0.66 1.31 0.30 0.34 0.03 - - - - - 0.03
17 Oct 2017 DAM_S 0.02 0.03 0.22 0.03 0.09 0.15 0.04 0.06
21 Oct 2022 DAM_S - - 0.59 - 1.8 - - - - - 0.07 - - - - - - -
Statistics
Number of Results 6 6 7 6 7 3 3 6 6 6 7 5 3 3 3 3 3 5
Number of Detects 4 4 6 5 7 0 0 4 5 4 6 2 0 0 0 0 0 2
Minimum Concentration 0.02 <0.02 0.22 0.03 1.34 <0.02 <0.1 <0.02 0.13 <0.02 0.05 0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02
Minimum Detect 0.02 0.03 0.22 0.03 1.34 ND ND 0.09 0.13 0.04 0.05 0.02 ND ND ND ND ND 0.03
Maximum Concentration <1 <1 <1 <1 3.07 <0.02 <0.1 4.13 1.66 <1 <1 0.03 <0.02 <0.02 <0.02 <0.02 <0.05 0.05
Maximum Detect 0.08 0.06 0.78 0.07 3.07 ND ND 4.13 1.66 0.61 0.34 0.03 ND ND ND ND ND 0.05
Average Concentration * 0.12 0.11 0.47 0.12 23 0.01 0.05 0.95 0.72 0.26 0.22 0.016 0.01 0.01 0.01 0.01 0.025 0.022
Geometric Average * 0.047 0.049 0.43 0.068 2.2 0.01 0.05 0.27 0.48 0.13 0.16 0.014 0.01 0.01 0.01 0.01 0.025 0.017
Median Concentration * 0.045 0.04 0.5 0.05 2.36 0.01 0.05 0.4 0.525 0.21 0.22 0.01 0.01 0.01 0.01 0.01 0.025 0.01
Standard Deviation * 0.2 0.19 0.22 0.2 0.62 0 0 1.6 0.63 0.25 0.17 0.0095 0 0 0 0 0 0.018
Geometric Standard Deviation * 4.1 3.7 1.6 2.8 1.3 1 1 7.6 2.9 5 2.6 1.7 1 1 1 1 1 2.1
95% UCL (Student's-t) * 0.273 0.27 0.63 0.276 2.732 0.01 0.05 2.246 1.235 0.469 0.346 0.0245 0.01 0.01 0.01 0.01 0.025 0.0391
% of Detects 67 67 86 83 100 0 0 67 83 67 86 40 0 0 0 0 0 40
% of Non-Detects 33 33 14 17 0 100 100 33 17 33 14 60 100 100 100 100 100 60

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems

HEPA, January 2020, PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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Appendix C MFS Adelaide Fire Station

Table C3 Preliminary (screening level) Human Health and Ecological Risk Assessment
Historical Results 12583428
PFAS - Perfluoroalkyl Sulfonamide PFAS - Fluorotelomer Sulfonic Acids PFAS - Sums PFAS TOPA - Sums
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pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
EQL 0.05 0.05 0.02 0.05 0.05 0.02 0.05 0.01 0.02 0.05 0.01 0.01 0.01 0.01 0.01 0.01
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems
PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems
Date Field ID
17 May 2017 DAM_S 8.29 8.11 - 9.92
- - - - - - - 2 1 - 9.92 - - -
15 Sep 2017 DAM_S 3.82 3.75 3.86 5.92
- - - - - - - 0.52 0.22 - 5.92 - - -
17 Oct 2017 DAM_S 0.49 0.25 1.90 2.66 1.23 1.90
- - - - - - - - 2.72 - - -
21 Oct 2022 DAM_S - - - - - - - 0.12 0.06 - 2.6 - - -
Statistics
Number of Results 3 3 3 3 3 3 3 7 7 3 7 1 7 3 2 3
Number of Detects 0 0 0 0 0 0 0 4 4 0 7 1 7 3 2 3
Minimum Concentration <0.05 <0.05 <0.02 <0.05 <0.05 <0.02 <0.05 <0.05 <0.05 <0.05 1.56 1.9 1.9 2.66 1.23 1.9
Minimum Detect ND ND ND ND ND ND ND 0.12 0.06 ND 1.56 1.9 1.9 2.66 1.23 1.9
Maximum Concentration <0.05 <0.05 <0.02 <0.05 <0.05 <0.02 <0.05 2 1 <0.05 3.85 1.9 9.92 8.11 3.86 9.92
Maximum Detect ND ND ND ND ND ND ND 2 1 ND 3.85 1.9 9.92 8.11 3.86 9.92
Average Concentration * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 0.53 0.3 0.025 2.7 5 4.8 2.5 5.9
Geometric Average * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 0.21 0.14 0.025 2.6 1.9 4.2 4.3 2.2 4.8
Median Concentration * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 0.49 0.22 0.025 2.83 1.9 3.82 3.75 2.545 5.92
Standard Deviation * 0 0 0 0 0 0 0 0.69 0.35 0 0.79 3.1 2.9 1.9 4
Geometric Standard Deviation * 1 1 1 1 1 1 1 5.3 4.3 1 1.4 1.9 1.8 2.2 23
95% UCL (Student's-t) * 0.025 0.025 0.01 0.025 0.025 0.01 0.025 1.031 0.556 0.025 3.254 7.305 9.702 10.85 12.67
% of Detects 0 0 0 0 0 0 0 57 57 0 100 100 100 100 100 100
% of Non-Detects 100 100 100 100 100 100 100 43 43 100 0 0 0 0 0 0

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderat
HEPA, January 2020, PFAS NEMP 2.0 2020 Freshwater - 99% - high conserve
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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Appendix C MFS Adelaide Fire Station

@" Table C5 Preliminary (screening level) Human Health and Ecological Risk Assessment
N—1 Historical Groundwater 12583428
Inorganics PFAS - Perfluoroalkyl Sulfonic Acids PFAS - Perfluoroalkyl Carboxylic Acids
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% ug/L yg/L mg/kg ug/L ug/L mg/kg ug/L yg/L ug/L yg/L ug/L ug/L mg/kg yg/L ug/L ug/L ug/L ug/L
EQL 0.1 0.0004 0.001 0.0001 0.0002 0.001 0.0001 0.0002 0.002 0.002 0.002 0.0004 0.0004 0.0001 0.0002 0.001 0.002 0.002 0.005
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems 0.13 220
Location Code Date Lab Report Number
29 Sep 2022 33831 - 1.7 2.1 - 1.4 - 0.99 1.8 9.2 0.79 - 1.5 0.19
EM2219291 - 1.38 2.29 - 1.62 - 0.3 1.86 10.7 0.71 - 1.08 0.18
GW101 20 Jul 2022 1.9
29 Sep 2022 33831 - - - - - - - - - - - - - - - -
GW102 20 Jul 2022
05 Oct 2022 307356 - - - - - - - - - - - - 0.41 - - - -
GW103 20 Jul 2022 0.87
29 Sep 2022 33831 - - - - - - - - - - - - - - - -
GW104 20 Jul 2022 0.04 0.099
05 Oct 2022 307356 - - - - - - - - - - - - - - - -
GW105 20 Jul 2022 0.02
29 Sep 2022 33831 - - - - - - 0.02 - - - - - - - - - -
GW106 20 Jul 2022 0.02 0.11
12 Aug 2022 33106 34 - - 0.0005 - - 0.0025 - - - - - - - - - - -
MWO01 05 Oct 2022 307356 - - - - 0.18 - - 1.5 - - - - - - 0.03 - - - -
29 Sep 2022 33830 30 - - 0.0001 - - - - - - - - - - - - -
MW02 05 Oct 2022 307356 - 0.002 - 0.0062 - 0.024 0.0045 0.004 - 0.020 0.001
29 Sep 2022 33830 30 - - - - - - - - - - - - - - -
MWO03 33831 - 0.07 0.03 - 0.30 0.02 - 0.06 0.07 0.04 - 0.01
29 Sep 2022 33830 35 - - - - - - - - - - - - - - -
MWO05 05 Oct 2022 307356 - - - - 0.09 - - - - - - - - - - - -
29 Sep 2022 33830 33 - - - - - - - - - - - - - - -
MWO06 33831 - - - -
29 Sep 2022 33830 29 - - - - - - - - - - - - - - -
MWO07 33831 - - - -
Statistics
Number of Results 6 6 6 6 13 6 6 13 6 6 6 6 6 6 13 6 6 6 6
Number of Detects 6 4 3 2 7 3 1 7 0 3 2 4 3 0 6 3 0 0 0
Minimum Concentration 29 0.002 <0.001 0.0001 0.0062 <0.001 <0.0001 <0.01 <0.002 <0.02 <0.002 0.0045 0.004 <0.0001 0.01 0.001 <0.002 <0.002 <0.005
Minimum Detect 29 0.002 0.03 0.0001 0.0062 0.02 0.0025 0.02 ND 0.07 1.8 0.0045 0.004 ND 0.01 0.001 ND ND ND
Maximum Concentration 35 1.7 2.29 0.0005 22 1.62 0.0025 22 <0.02 0.99 1.86 10.7 0.79 <0.0001 1.5 0.19 <0.02 <0.02 <0.05
Maximum Detect 35 1.7 2.29 0.0005 22 1.62 0.0025 22 ND 0.99 1.86 10.7 0.79 ND 1.5 0.19 ND ND ND
Average Concentration * 32 0.53 0.74 0.00013 3.6 0.51 0.00046 4.1 0.0085 0.23 0.62 3.3 0.25 0.00005 0.24 0.064 0.0085 0.0085 0.019
Geometric Average * 32 0.045 0.035 0.000082 0.07 0.029 0.000096 0.076 0.0068 0.052 0.039 0.087 0.026 0.00005 0.022 0.013 0.0068 0.0068 0.015
Median Concentration * 31.5 0.0375 0.0175 0.00005 0.0062 0.0125 0.00005 0.02 0.01 0.04 0.01 0.0225 0.005 0.00005 0.005 0.005 0.01 0.01 0.025
Standard Deviation * 2.5 0.79 1.1 0.00018 7.8 0.78 0.001 8 0.0037 0.39 0.94 5.2 0.39 0 0.49 0.094 0.0037 0.0037 0.01
Geometric Standard Deviation * 1.1 20 32 2.5 28 27 4.9 32 2.6 74 23 43 14 1 8.9 8.7 2.6 2.6 2.6
95% UCL (Student's-t) * 33.88 1.178 1.668 0.00028202 7.513 1.149 0.00128 8.057 0.0115 0.551 1.389 7.565 0.57 0.00005 0.478 0.141 0.0115 0.0115 0.027
% of Detects 100 67 50 33 54 50 17 54 0 50 33 67 50 0 46 50 0 0 0
% of Non-Detects 0 33 50 67 46 50 83 46 100 50 67 33 50 100 54 50 100 100 100

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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Appendix C MFS Adelaide Fire Station

@" Table C5 Preliminary (screening level) Human Health and Ecological Risk Assessment
N—1 Historical Groundwater 12583428
PFAS - Perfluoroalkyl Sulfonamide PFAS - Fluorotelomer Sulfonic Acids PFAS - Sums
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ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/kg ug/L mg/kg ug/L ug/L mg/kg ug/L mg/kg ug/L
EQL 0.01 0.05 0.01 0.05 0.05 0.002 0.05 0.05 0.002 0.001 0.0001 0.0004 0.0002 0.0004 0.002 0.0001 0.0002 0.0001 0.0002
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed syster|
Location Code Date Lab Report Number
29 Sep 2022 33831 - 0.67 - - - 23
EM2219291 - 0.62 - - - -
GW101 20 Jul 2022 1.2 29
29 Sep 2022 33831 - - - - - - - - - - - - - - -
GwW102 20 Jul 2022 0.03 0.03
05 Oct 2022 307356 - - - - - - - - - - - 0.72 - - - - 9.9
GW103 20 Jul 2022 1.5 17
29 Sep 2022 33831 - - - - - - - - - - - - - - -
GW104 20 Jul 2022 0.14 0.1
05 Oct 2022 307356 - - - - - - - - - - - - - - -
GW105 20 Jul 2022 0.02 0.02
29 Sep 2022 33831 - - - - - - - - - - - - - - 0.02 - 0.02
GW106 20 Jul 2022 0.13 0.11
12 Aug 2022 33106 - - - - - - - - - - - - - 0.0030 - 0.0025 -
MWO01 05 Oct 2022 307356 - - - - - - - - - - - 0.08 - - - 1.6 - 1.5
29 Sep 2022 33830 - - - - - - - - - - - - - 0.0001 - -
MW02 05 Oct 2022 307356 - 0.020 - - 0.030 - 0.044
29 Sep 2022 33830 - - - - - - - - - - - - - - -
MW03 33831 - 0.02 - - 0.35 - 0.07
29 Sep 2022 33830 - - - - - - - - - - - - - - -
MW05 05 Oct 2022 307356 - - - - - - - - - - - - - - 0.09 -
29 Sep 2022 33830 - - - - - - - - - - - - - - -
MW06 33831 - 0.02 - - -
29 Sep 2022 33830 - - - - - - - - - - - - - - -
MW07 33831 - 0.05 - - -
Statistics
Number of Results 6 6 6 6 6 6 6 6 6 6 6 13 6 13 6 6 13 6 12
Number of Detects 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 2 8 1 6
Minimum Concentration <0.01 <0.05 <0.02 <0.05 <0.05 <0.004 <0.05 <0.05 <0.002 <0.001 <0.0001 <0.01 <0.0002 <0.0004 <0.002 0.0001 <0.01 <0.0001 <0.01
Minimum Detect ND ND ND ND ND ND ND ND ND ND ND 0.02 ND ND ND 0.0001 0.02 0.0025 0.02
Maximum Concentration <0.1 <0.5 <0.1 <0.05 <0.1 <0.02 <0.05 <0.5 <0.02 <0.05 <0.0001 0.72 <0.0002 <0.05 <0.05 0.003 42.3 0.0025 23
Maximum Detect ND ND ND ND ND ND ND ND ND ND ND 0.72 ND ND ND 0.003 42.3 0.0025 23
Average Concentration * 0.036 0.17 0.037 0.025 0.046 0.0087 0.025 0.21 0.0085 0.0076 0.00005 0.17 0.0001 0.01 0.011 0.00055 7.6 0.00046 2.9
Geometric Average * 0.026 0.12 0.029 0.025 0.045 0.0076 0.025 0.17 0.0068 0.0045 0.00005 0.031 0.0001 0.0079 0.0079 0.00011 0.13 0.000096 0.051
Median Concentration * 0.05 0.25 0.05 0.025 0.05 0.01 0.025 0.25 0.01 0.005 0.00005 0.02 0.0001 0.01 0.01 0.00005 0.03 0.00005 0.0125
Standard Deviation * 0.022 0.12 0.021 0 0.01 0.0033 0 0.092 0.0037 0.0087 0 0.29 0 0.0052 0.0077 0.0012 16 0.001 6.9
Geometric Standard Deviation * 2.8 3.3 2.3 1 1.3 1.9 1 2.6 2.6 3.5 1 7.2 1 3.1 2.9 5.1 36 4.9 24
95% UCL (Student's-t) * 0.0539 0.271 0.0537 0.025 0.0542 0.0114 0.025 0.288 0.0115 0.0148 0.00005 0.312 0.0001 0.0129 0.0174 0.00154 15.34 0.00128 6.478
% of Detects 0 0 0 0 0 0 0 0 0 0 0 62 0 0 0 33 62 17 50
% of Non-Detects 100 100 100 100 100 100 100 100 100 100 100 38 100 100 100 67 38 83 50

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to mo
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed syster|
PFAS NEMP 2.0 2020 Recreational Water
Location Code Date Lab Report Number
29 Sep 2022 33831 - 62 -
EM2219291 - 63.0 59.0
GW101 20 Jul 2022 56
29 Sep 2022 33831 - -
GW102 20 Jul 2022
05 Oct 2022 307356 - 15 -
GW103 20 Jul 2022 29
29 Sep 2022 33831 - -
GW104 20 Jul 2022 0.14
05 Oct 2022 307356 - -
GW105 20 Jul 2022 0.02
29 Sep 2022 33831 - 0.02 -
GW106 20 Jul 2022 0.13
12 Aug 2022 33106 0.0030 - -
MWO01 05 Oct 2022 307356 - 1.8 -
29 Sep 2022 33830 0.0001 - -
MWO02 05 Oct 2022 307356 - 0.083 -
29 Sep 2022 33830 - -
MWO03 33831 - 0.63 -
29 Sep 2022 33830 - -
MWO05 05 Oct 2022 307356 - 0.09 -
29 Sep 2022 33830 - -
MWO06 33831 - 0.02 -
29 Sep 2022 33830 - -
Mwo7 33831 - 0.05 -
Statistics
Number of Results 6 13 1
Number of Detects 2 10 1
Minimum Concentration 0.0001 <0.01 59
Minimum Detect 0.0001 0.02 59
Maximum Concentration 0.003 63 59
Maximum Detect 0.003 63 59
Average Concentration * 0.00055 11
Geometric Average * 0.00011 0.21 59
Median Concentration * 0.00005 0.083 59
Standard Deviation * 0.0012 23
Geometric Standard Deviation * 5.1 33
95% UCL (Student's-t) * 0.00154 22.46
% of Detects 33 77 100
% of Non-Detects 67 23 0

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to mo
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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Appendix C

Table C6

Historical Results

MFS Adelaide Fire Station
Preliminary (screening level) Human Health and Ecological Risk Assessment
12583428

PFAS -
PFAS - Perfluoroalkyl Perfluoroalkyl PFAS - Fluorotelomer
Inorganics Sulfonic Acids Carboxylic Acids Sulfonic Acids PFAS - Sums
?) ~ 3 2 2 =
7 3 5 ) . 2 i, g
oL 28 gn 2y |8 <% =
—_ g T = ] o o= 3 o © o
X @ -3 R Q 20 23 I L £
< c O o © o o) o © T 0w o 5
o o9 o S __ 5 = 5 O o 2+ ®
5 o Q @] 2 [e) © QO Y Y— -
2 S C S C =} < 2 c =2 c o wn oW 1)
@ =) =) £ Q w9 w9 €0 g9 <
= & 3 & 3 P o &3 s 2 3 & 3L o
% mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
EQL 0.1 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001
PFAS NEMP 2.0 2020 Industrial/ commercial (HIL D) 20 20 50 20
Date Field ID Lab Report Number
12 Aug 2022 SEDO1 33105 47 0.0095 1.3 0.0040 0.0053 0.016 1.3 1.3 1.3
SEDO05 33105 39 0.0023 0.034 0.037 0.034 0.037
SEDO06 33105 78 0.15 0.017 0.15 0.15 0.17
SEDOQ7 33105 37 0.0026 0.036 0.038 0.036 0.038
SED11 33105 18 0.033 0.033 0.033 0.033
Statistics
Number of Results 5 5 5 5 5 5 5 5 5
Number of Detects 5 3 5 1 1 2 5 5 5
Minimum Concentration 18 <0.001 0.033 <0.001 <0.001 <0.002 0.033 0.033 0.033
Minimum Detect 18 0.0023 0.033 0.004 0.0053 0.016 0.033 0.033 0.033
Maximum Concentration 78 0.0095 1.3 <0.005 0.0053 0.017 1.3 1.3 1.3
Maximum Detect 78 0.0095 1.3 0.004 0.0053 0.017 1.3 1.3 1.3
Average Concentration * 44 0.0035 0.31 0.0016 0.0019 0.0072 0.31 0.31 0.32
Geometric Average * 39 0.0023 0.095 0.001 0.0011 0.0031 0.098 0.095 0.1
Median Concentration * 39 0.0025 0.036 0.0005 0.0005 0.001 0.038 0.036 0.038
Standard Deviation * 22 0.0035 0.56 0.0016 0.0021 0.0085 0.55 0.56 0.55
Geometric Standard Deviation * 1.7 2.8 4.9 2.8 3.1 4.6 4.8 4.9 4.9
95% UCL (Student's-t) * 64.66 0.00679 0.84 0.00312 0.00387 0.0153 0.84 0.84 0.843
% of Detects 100 60 100 20 20 40 100 100 100
% of Non-Detects 0 40 0 80 80 60 0 0 0

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Industrial/ commercial (HIL D)
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Appendix C South Australian Metropolitan Fire Service

@ Table C4 Adelaide Fire Station
N—1 Historical Surface Water MFS Adelaide Fire Station SAQP & DSI
PFAS -
PFAS - Perfluoroalkyl Perfluoroalkyl PFAS - Fluorotelomer
Sulfonic Acids Carboxylic Acids Sulfonic Acids PFAS - Sums
%) -~ ® 2 2 =
£ 3 S . @ . 2 i, g
2k | 2k 2 R <z | &
g S = o} o o= < w9 o
s 2 T2 B o) e T i £
c O o O o) o) o © TH wn o 5
83 e 3 £ - S % 5o T = )
Q Q 50 58
52 | $2 | sR | §2 | &% | g¢ | sg | £
a2 Qa2 o L R % o M o nL o
po/L Ho/L po/L po/L po/L Ho/L pg/L Ho/L
EQL 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01
PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems 0.13 220
PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems 0.00023 19
PFAS NEMP 2.0 2020 Recreational Water 2 2 10 2
Date Field ID Lab Report Number
13 Oct 2016 2.64 22.8 0.32 6.01 0.73 254 - -
12 Aug 2022 SWO01 33107 0.20 5.0 0.04 6.12 0.1 52 5.0 54
13 Oct 2016 SW02 6.12 0.05 0.53 0.11 6.12 - -
12 Aug 2022 SWO03 33107 0.09 1.8 0.01 0.05 0.04 1.9 1.8 2.0
12 Aug 2022 SWO05 33107 0.09 0.31 0.40 0.31 0.40
12 Aug 2022 SWO06 33107 0.35 1.7 0.05 0.14 0.06 2.1 1.7 2.3
12 Aug 2022 SW11 33107 0.24 1.4 0.03 0.09 0.04 1.6 14 1.8
12 Aug 2022 SW14 33107 0.13 0.53 0.01 0.66 0.54 0.67
12 Aug 2022 SW16 33107 1.3 0.15 0.11 1.5 0.26 1.6
Statistics
Number of Results 7 7 7 7 7 7 7 7
Number of Detects 7 7 6 4 4 7 7 7
Minimum Concentration 0.09 0.15 0.01 <0.01 <0.02 0.4 0.26 0.4
Minimum Detect 0.09 0.15 0.01 0.05 0.04 0.4 0.26 0.4
Maximum Concentration 1.3 5 0.11 0.14 0.1 5.2 5 54
Maximum Detect 1.3 5 0.11 0.14 0.1 5.2 5 54
Average Concentration * 0.34 1.6 0.036 0.059 0.039 1.9 1.6 2
Geometric Average * 0.22 0.91 0.023 0.027 0.027 1.4 0.99 1.5
Median Concentration * 0.2 1.4 0.03 0.05 0.04 1.6 1.4 1.8
Standard Deviation * 0.43 1.7 0.037 0.058 0.033 1.6 1.6 1.6
Geometric Standard Deviation * 2.6 3.3 3 4.9 2.6 2.3 2.9 2.3
95% UCL (Student's-t) * 0.66 2.775 0.0633 0.102 0.0631 3.069 2.781 3.23
% of Detects 100 100 86 57 57 100 100 100
% of Non-Detects 0 0 14 43 43 0 0 0

* A Non Detect Multiplier of 0.5 has been applied.

Environmental Standards

HEPA, Jan 2020, PFAS NEMP 2.0 2020 Freshwater - 95% - slightly to moderately disturbed systems
HEPA, January 2020, PFAS NEMP 2.0 2020 Freshwater - 99% - high conservation value systems
HEPA, Jan 2020, PFAS NEMP 2.0 2020 Recreational Water
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Appendix D MFS Adelaide Fire Station

@'. Table D1 Preliminary (screening level) Human Health and Ecological Risk Assessment
N—1 RPD Assessment 12583428
PFAS - Perfluoroalkyl Sulfonic Acids PFAS - Perfluoroalkyl Carboxylic Acids
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pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
[EQL 0.001 0.0005 0.0005 0.0005 0.0005 0.0001 0.0005 0.002 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Date Field ID Matrix Type Sample Type Lab Report Number
09 Jun 2023 RT_SWO05 Water Normal 997597 0.002 0.0037
RT_FDO1 Water Field_ D 997597 0.002 0.0024
RPD 0 0 0 0 0 43 0 0 0 0 0 0 0 0 0
09 Jun 2023 RT_SW05 Water Normal 997597 0.002 0.0037
05 Jun 2023 RT_FS01 Water Interlab_D EM2310715 - 0.0021 0.0030 0.0012 0.0024 0.0019 0.0012
RPD - 0 0 5 0 21 0 0 0 0 0 0 0 0 0
04 Aug 2023 SW_DISCHARGE 1 Water Normal 1016272 0.002 0.004 0.003 0.029 0.003 0.39 0.001 0.005 0.004 0.013 0.004 0.001 0.003
FDO1 Water Field D 1016272 0.0017 0.005 0.003 0.005 0.002 0.002
RPD 67 67 100 187 100 198 0 0 29 89 0 67 0 0 100

*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**Elevated RPDs are highlighted as per QAQC Profile settings (Acceptable RPDs for each EQL multiplier range are: 30 (1 - 10 x EQL); 30 (10 - 30 x EQL); 30 (> 30 x EQL) )
***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories. Any methods in the row header relate to those used in the primary laboratory
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Appendix D MFS Adelaide Fire Station

@'. Table D1 Preliminary (screening level) Human Health and Ecological Risk Assessment
N—1 RPD Assessment 12583428
PFAS - Perfluoroalkyl Sulfonamide PFAS - Fluorotelomer Sulfonic Acids
—_ (9] [0] (0] ry
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o ® o 8 o 8 a3 233 zZ3 2832|2832 | z3W zaW < @ R % @ 23 Do
pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
|EQL 0.0005 0.0005 0.0005 0.0005 0.001 0.001 0.0005 0.001 0.001 0.0005 0.001 0.001 0.001 0.001 0.0002
Date Field ID Matrix Type Sample Type Lab Report Number
09 Jun 2023 RT_SWO05 Water Normal 997597 0.0057
RT_FDO1 Water Field_ D 997597 0.0044
RPD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26
09 Jun 2023 RT_SW05 Water Normal 997597 0.0057
05 Jun 2023 RT_FS01 Water Interlab_D EM2310715 0.0051
RPD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11
04 Aug 2023 SW_DISCHARGE 1 Water Normal 1016272 0.005 0.419
FDO1 Water Field D 1016272 0.0017
RPD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 198

*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**Elevated RPDs are highlighted as per QAQC Profile settings (Acceptable RPDs for each EQL multiplier range are: 30 ('
***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories. Any methods in th
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Appendix D
Table D1

RPD Assessment

PFAS - Sums PFAS
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pg/L pg/L pg/L pg/L pg/L
[EQL 0.001 0.0002 0.001 0.0002 0.001
Date Field ID Matrix Type Sample Type Lab Report Number
09 Jun 2023 RT_SW05 Water Normal 997597 0.0057 0.0127 0.0077 0.0117
RT_FDO1 Water Field_ D 997597 0.0044 0.0104 0.0064 0.0104
RPD 26 20 18 12 0
09 Jun 2023 RT_SW05 Water Normal 997597 0.0057 0.0127 0.0077 0.0117
05 Jun 2023 RT_FS01 Water Interlab_D EM2310715 - 0.0118 - 0.0106 -
RPD - 7 - 10 -
04 Aug 2023 SW_DISCHARGE 1 Water Normal 1016272 0.394 0.47 0.423 0.449 0.003
FDO1 Water Field D 1016272 0.0037 0.0187 0.0037 0.0187
RPD 196 185 197 184 100

*RPDs have only been considered where a concentration is greater than 1 times the EQL.

**Elevated RPDs are highlighted as per QAQC Profile settings (Acceptable RPDs for each EQL multiplier range are: 30 ('

***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories. Any methods in th

MFS Adelaide Fire Station
Preliminary (screening level) Human Health and Ecological Risk Assessment
12583428
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E-1 QA/QC Data Assessment

5-1-1 Field program

Fieldwork was conducted in accordance with GHDs Standard Field Operating Procedures. These procedures are
designed to facilitate the collection of environmental samples using uniform and systematic methods, as required
by GHD’s quality assurance system. Key requirements of these procedures are as follows:

Appropriately trained and experienced staff who documented sampling activities using photographs and notes
on standard field forms.

Decontamination procedures — including the use of new disposable gloves for the collection of each sample,
decontamination of the sampling equipment between each sampling location (using PFAS and phosphate
free detergent) and the use of dedicated laboratory provided sampling containers.

Logging procedures — all samples are described using a recognised system.

Calibration procedures — all field monitoring equipment is appropriately calibrated.

Sample identification procedures — collected samples were immediately transferred to sample containers of
appropriate composition and preservation for the required laboratory analysis. All sample containers were
clearly labelled with a sample number, sample location, sample depth (for soil samples) and sample date. The
sample containers were then transferred to an ice filled cooler for sample preservation during shipment to the
testing laboratory.

Chain of custody information requirements — a chain-of-custody form was completed and forwarded to the
testing laboratory.

5-1-2 Field quality control program

Field quality control procedures used during the project were comprised of the collection and analysis of the
following:

Intra-laboratory (blind) duplicates: a single sample divided into two sampling bottles. Both samples are
sent anonymously to the project laboratory. Intra-laboratory blind duplicates provide an indication of the
analytical precision of the laboratory but are influenced by other factors such as sampling technique and
sample media heterogeneity.

Inter-laboratory (blind) duplicates: a single sample divided into two sampling bottles. One sample (primary)
is sent anonymously to the project laboratory while the second sample is sent to a secondary laboratory.
Inter-laboratory duplicates provide an indication of the analytical precision of the project laboratory.

Rinsate — a sample of analyte-free water poured over decontaminated field equipment prior to the collection
of water samples, used to address the effectiveness of the decontamination process.

5-1-3 Laboratory quality control program

The Project laboratories adopted their own internal procedures and NATA accredited methods in accordance with
their quality assurance system. Laboratory quality control procedures used during the investigation included:

Laboratory duplicate samples: the laboratory collects duplicate sub-samples from one sample submitted for
analytical testing, at a rate equivalent to one in twenty samples per analytical batch. If a batch has less than
twenty samples, one sample per batch is used. A laboratory duplicate provides data on the analytical
precision and reproducibility of the test results.

Spiked samples: A field sample is ‘spiked’ by adding an aliquot of known concentration of the target
analyte(s) prior to sample extraction and analysis. A spiked sample provides documentation of the effect of
the sample matrix on the extraction and analytical techniques. Spiked samples are used for each batch where
the samples are being analysed for organic chemicals.

Certified reference standards: A reference standard of known (certified) concentration is analysed along
with a batch of samples. The Certified Reference Standard (CRS), also known as a Laboratory Control Spike,
provides an indication of the analytical accuracy and precision of the test method and is used for inorganic
analyses.
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— Surrogate standard/spikes: Surrogate standards are organic compounds similar to the analyte of interest in
terms of chemical composition, extractability, and chromatographic conditions, but which are not normally
found in environmental samples. These surrogate compounds are ‘spiked’ into samples that have been
submitted for organic analyses, prior to sample extraction. Surrogate standard/spikes provide a means of
checking that no gross errors have occurred during any stage of testing, leading to significant analyte loss.

— Method Blank: Usually, an organic or aqueous solution that is as free as possible of any analytes of interest,
to which is added all the reagents in the same volume, as used in the preparation and subsequent analysis of
the samples. The blank is carried through the complete sample preparation procedure and contains the same
reagent concentrations in the final solution as in the sample solution used for analysis. The method blank is
used to correct any possible contamination resulting from the preparation or processing of the sample.

The project laboratory provided this information to GHD. The individual testing laboratories conducted an internal
assessment of the laboratory QC program, and the results were independently review and assessed by GHD.
Laboratory duplicate samples should return relative percentage differences (RPDs) within the ASC NEPM (1999)
acceptance criteria.
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E-2 Quality assurance / quality control assessment
summary

A review of the field and laboratory QA/QC performance from the contamination investigation is presented in
Table E.3 and Table E.4. The QA/QC assessment concluded that the data is of acceptable quality upon which to
draw meaningful conclusions regarding contamination impacts at the site.

Table E.3 Laboratory report summary
Report type Report number reference
Primary — Eurofins 997597_SW
Secondary — ALS EM310715_SW

Table E.4 Sample summary

Item (required sample Surface water sample rate | Stormwater sample rate
rate)

Field information

Number of primary samples | 9 3 -
analysed

Number of days sampling

Item (required sample Surface water sample rate | Stormwater sample rate
rate)

Intra laboratory field 2/12 (17%)
duplicates (1/20 samples
(5%))

Inter-laboratory field 1/12 (8%) - -
duplicates (1/20 samples
(5%))

Field blanks

Item (required sample Surface water sample rate | Stormwater sample rate
rate)

Sample handling

Were the sample holding Y Y All sample holding times

times met? were met for the media
analysed.

Were the samples in proper | Y Y -

custody between the field
and reaching the laboratory?

Were the samples properly Y Y -
and adequately preserved?

Did the laboratory receive Y Y -
the samples in good

condition?

Item (required sample Surface water sample rate | Stormwater sample rate
rate)

Precision / accuracy assessment

Was a NATA registered Y Y -
laboratory used?

Did the laboratory perform Y Y -
the requested tests?
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Item (required sample Surface water sample rate | Stormwater sample rate
rate)

Were the laboratory
methods adopted NATA

endorsed?

Were the appropriate test Y Y -
procedures followed?

Were the reporting limits Y Y -
satisfactory?

Was the NATA Seal on the Y Y -
reports?

Did an authorised person Y Y -

sign the reports?

Item (required sample Surface water sample rate | Stormwater sample rate
rate)

Field duplicates

Were an adequate number Y Y -
of intra and inter-laboratory
field duplicates analysed?

Were RPDs within Control N N Table D1 identifies several

Limits? RPD exceedances recorded
during the surface water
investigation.

The variations are expected
to be associated with the
inherent heterogeneity in
sample concentrations.

Field blanks / rinsate blanks

Were an adequate number Y Y -
of field blanks analysed?

Were the trip blanks, field Y Y -
blanks and rinsate blanks
free of contamination?

Laboratory QA/QC

Did all method blanks meet Y Y -
adopted criteria?

Did all matrix spikes meet Y Y -
adopted criteria?

Did all laboratory control Y Y -
samples/spikes meet
adopted criteria?

Did all laboratory duplicates | Y Y -

meet adopted criteria.

Data useability Conclusions

Data directly usable The QA/QC assessment for this investigation indicates that

the data is suitable for its intended purpose. Any QA/QC
irregularities identified have been assesses not affect the
outcome of the investigation.

Data usable with the following qualifications N/A

Data not usable N/A
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CLIENTS PEOPLE PERFORMANCE

Daily Record Sheet

001

Client: MFJ’

Job No: /.25‘33423

Job Name: /}'Mﬂ/”k d’ﬁ"vﬁ% m

Date: 0,2/0 3/}42—2

GHD Representative: Mﬂ«%— KM Arrival Time: /0 290 Departure Time: /500
Weather Conditions: (Please circle)  Fine pﬁr% I.((;'l—t_RaD @Rai Other.
Works Being gﬂ_J/;{g_, J'c./wc;, 0&6:‘;:/6; P -
Undertaken:
Personnel/Contractor(s) Present (List all); Inducted into GHD H&SP? Inducted Arrival Time Departure Time
Mkt &otl_(Ctp) | 10200 /5700
Jpsmes Jﬂ-mﬁéd‘ﬂ\’ / Veﬂ?) v [0 290 /500
Photographs Taken: (Pleasecircle) (Yes ) No If Yes, list below or attach photo register. 72&4 A ol
Location Time Record of Activiti:;jlssues Encountered / Discussions with Client/Contractors / Sketch / Notes
On-nite \to:s0 | MB /G#D) pad IS A/&ﬂ:) [adiectd /J"/qm o o
CHp_TIEA, _bricd MES ale _isdecctron *wik
X))
H Bele | Compmesid on-rle seaire loiadie:
Lm-u/c/ //63-4—.{ ﬂ?avn(ca/ é-a MES ., God Lot l o
Mg rm{/wu( b et o4 yrdfﬁ'-ffrté' Vords fecrta [locadr™
Strve lecatrmn norky covered -
—on—Gk SW_ Jlem
— _on-rife S wnd (n wvegfertr A (opMher o
o e,
~ n-srk it Masio -
— ono ik olechriad
- gn-grk —ré—v(JMfcmd o[«a&%, e B da, ‘/Amé/
doiler . bl - l
V| Nothed o viesther st by ow L )
\|5ee MW(WWM LA cife .

Provide Details:

Is a Notice of Proposed Variation, Variation Order or Site Instruction Required? (Please circle) Yes @

Work:

Further Inspection
and/or Testing
Required on above

Are there any H&S requirements to be considered for future yks’z‘ /A
Has the site been reinstated suitably (left clean and tidy)?
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CLIENTS PEOPLE PERFORMANCE

Daily Record Sheet 001

client: MFJS

Job No: /2553 (/’23

Job Name: /f’m;& Jm w/

Date: O&/d)é/){flz

GHD Representative:

M ﬂ,ﬂ' B,M Arrival Time: 074L§ Departure Time: /550

(Please circle) @ @ L@ Heavy Ram Other

Weather Conditions:

Works Being | /), J'/,L(_ (rovree.  oleprdce /&ax Bacersd )

Undertaken:

Personnel/Contractor(s) Present (List all); Inducted into GHD H&SP? Inducted Arrival Time Departure Time

Mm% Buly _(cap) v lozes | #30

| Tanes Slndeaan  (Vorss) amwr?’s /415

Photographs Taken:

(Please circle) @ No  If Yes, list below or attach photo register. Teck Folde

Location Time

p—
Record of Activities / Issues Encountered / Discussions with Client/Contractors / Sketch / Notes

On-sife 02485

ME /@F/)) L Tr /Vaﬂf) rl&n—rn Vi ﬂ’ff‘.-f caodet Aax(q

‘éﬁ/,énl M@L,__MJ HEDT gz (GHD Qﬂ[‘u-/a":ﬂ/

085

n - f/é ffm@ cleortnen

Q&Aﬁ/tdfﬁm_ c;é’;
- Elotmid  (ad dll o AT ,,éw/

= J,A?ﬂnwa_hf

= Gos ,Ac/— S Mﬁ/gé:-/dj)

- et

_{’ Latrlet™.

- /rr-fufs >
— U /ZJ lides

= Conna

- Chb Nt (APOL O.F [N o ALANS - )

t CEaTIcAL Seer e,

K Mettifrnce Kon MAL AT 4 cciers o

Sor Sk Mef Fite

B3 | Lotpbows _solectd B (85 por! bores, /X G ponitonty vl
(6t | fok—to, LH itk o (630 oM logistes Aucnsrrorne wf MF).
Is a Notice of Proposed Variation, Variation Order or Site Instruction Required? (Please circle) [ Yes No

Provide Details: *

ghe SC orts dﬂé’é Oceoclod Ao Frwe -

Further Inspection
and/or Testing
Required on above
Work:

Oh —stte JC mfé&/ - fdﬁéd%/ Lusit

Are there any H&S requirements to be considered for future works? M/,q .
Has the site been reinstated suitably (left clean and tidy)?
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“D CLIENTS'PEOPLE PERFORMANCE

Daily Record Sheet 001

client: WAS

Job No: /.25"85#23

JobName:M,};é_ f%éﬁ M/

Date: ﬁé‘/d(g/ld 22

GHD Representative:

MML g Ko hmir, B,a Arrival Time: 2530 Departure Time: /&3 C

Weather Conditions:

(Please circle) /~ Fine Overcast

d @ Heavy Rain  Other

Works Being | O 17k G MIN faaTallatron
Undertaken: i J’g aéﬂ%m
Personnel/Contractor(s) Present (List all); Inducted into GHD H&SP? Inducted Arrival Time Departure Time
Mol Lot Ay Ll (G2 Fitd SY) v osis[oses| 130
Beo Lottieens (200 PD) v | oses 0745
[aa Wb /I/V/? 0/75(//'!} " v 0§30 /(3=
Dacarsl et (i M&M} | ok /630
Photographs Taken:  (Please circle) No If Yes, list below or attach photo register. 7;/( /'éa‘r
Location Time Record of Activities / Issues Encountered / Discussions with Client/Contractors / Sketch / Notes
0}’-:!/,—[?1 o430 MFS Jodaospoms ;.4 /{"&ﬂ
W om
0fo | Duly Fllor, TIEA Ggn-on. [HEDP] [fibomersion.
= /’ﬂ Mr-rw(
09T | Bopesn deatsy MO, ot rsec-by ocuchy by, Sod 07 -2
= i C 7%@/{( /W i ’
< i 4 0—? " %7
— A A (5w b
— ot d of 5 m [ereen (0= /5 m é/[
Y245 | D lleiy , inidellatbon asel clen—tp & P0D1 Comoplte.
L M wwask dewrs b W‘;ﬁ»ﬁf/é V/AM
1315 | Lssodet Bthoq . Togpet doath 2:5 mbel aclicved.
Y345 | Conptted BHI] - RoBidid Ok w Gl [Lrgthle seracis . Ahoocdonad.
UltS | BH 2. Tﬁgs«f 25 p bl ol
(570 | AR Tovect 2.5 m bl 4 liicwd.
SUs | RHSK 7%;%25.%»{ 2cbifoned
b | k-, conplbet ) pecon. M,W%ﬁfe .

Is a Notice of Proposed Variation, Variation Order or Site Instruction Required?

4 per SAQP somee-

Provide Details:

(Please circle) Yes

Further Inspection
and/or Testing
Required on above
Work:

/ e vwf Sor/ bove M,\, 05/05/20;2

Are there any H&S requirements to be considered for future works? o [A
Has the site been reinstated suitably (left clean and tidy)?
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CLIENTS PEOQPLE PERFORMANCE

[]

Daily Record Sheet

001

client: 7S

JobNo: /2583428

Job Name: AM;&, (fMa;\ N/

Date: 0;/0 <f/,202 2

GHD Representative:

Mutt Bpid, Ay £

Arrlval Time: 03@7

Departure Time: / ?ﬂ)

(Please circle)  Fine @ Light Rai

Weather Conditions: eavy Rain ) Other
Works Being e
Undertaken: | /)y J/-)Lc J‘g M;}/
Personnel/Contractor(s) Present (List all); Inducted into GHD H&SP? Inducted Arrival Time Departure Time
Mt B (ew?) v, | 080 ) 7w
|_Atly Lok e/ V| g8 /| Fo0
| 1o iriatt (R Dolley) v/ | o /630
Daid et Drolling) | ozeo (€32
Photographs Taken:  (Please circle) (-} No If Yes, list below or attach photo register. 7@4 fa"d@f‘-
Location Time Record of Activities / Issues Encountered / Discussions with Client/Contractors / Sketch/ Notes
On-sife NO&P | Daslly tolbor, TIEA reces, HIEDT Spp=om.
090 | pn 7. Lefhaid @ [4 pifl of Aditibe. frokiy siod of [2-LY
pané fervace [/ (/. 6' W 7 Abpndsred.
0 | Qo8 W.ze cocansrded © 0.7 m bt
¥ Tooes dodeair /wa) "J"ZL Mﬁ?ﬁ? - j03o
M;‘w\ ns : 2 I B £ M.
(930 /m_./tf/ed%-? W?S’mé{lw
/130 /ﬁm o @ Jr%, bl shond Aoner.
1145 3/17!777 /W Z(AMWW %mcd‘d?c—é”ad%?( M;Mn:/
A, apéw .)0’3’0 Wz Vi) re_m&w /&AW
o | RH. Ta 1% el
1345 | BHI5. T 2 5’;- byl _pchdened.
[ | BHI6. e dcbdeced.
(530 | BHIE . > Teget 2 S m el
J615 | RpAR  Loier ~ 0-F 1 tobh BHA_detllat £ 3.8 m gl (HC dekinisios
rso | Dallqy gé e - )
[ x_odolitonid_iagh _donn B Lopognary . Poteotnd HC sl -
[Few n;zg L8 puck sy, [obel S shre ke Hnsng, _ferte
y [/ 7(23

Is a Notice of Proposed Vanatuon Variation Order or Site Instruction Required? (Please circle @ N

Provide Details: ﬂy@ﬁamé J'j %’ e ,(aé,\.:d:n 4 lﬁfﬁ %{ Lj);( J'f Wﬁéﬂ- ‘ﬂ% ﬂ/{

Further Inspection
and/or Testing

S A-dez  BHo% (Hots scier) B, BT ().

Required on above

Work:

Has the site been reinstated suitably (left clean and tidy)?

Are there any H&S requirements to be considered for future \ys? /\//A
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{t1,]?) cLENTS PEOPLE PERFORMANCE Dally Record Sheet 001

client: 7S

JobNo: /285 &322

Job Name: ij;é Fhata~ DI/ Date: ///05/&}23

GHD Representative:

Mﬁ{f W M/ ,Znél‘*é’m Arrival Time: /0 3@ Departure Time: /470

Weather Conditions:

7
(Please circle) / Fﬁ;j vercas) ﬁght Rag Heavy Rain  Other

Works Being

Undertaken: M/M@r)

Developpant,  dx HA [E.

Personnel/Contractor(s) Present (List all); Inducted into GHD H&SP? Inducted Arrival Time Departure Time
Mot Beld (G#2) | to30 14325
flly Loitoen (@) /030 43

Photographs Taken:  (Please circle) @ No If Yes, list below or attach photo register. 7;4{ Ftlolar .

Location Time Record of Activities / Issues Encountered / Discussions with Client/Contractors / Sketch / Notes

On-gife_| 1030 D/&gl Méx, JIEA redien  HIEGA LA Vo

/a0 /MN £ el denlopret o M/

= fw—;‘hN

O o b b hafhre ol Ay

- JL émg., Metlon oy

215 puxfﬂfao BoS, _dbrre tmite £ UsipiA wask e |

B | BHlo. Roflwct @ (¥ mél . HA- 2ly - S dng. Nitool!

1405 | BU 7. Roflust @_0SE m bl 1Hf anly. Rk /[ OW,LL/@W___

mxfw‘g/ Tetoad 2 x af Leccdvor 76 wﬂ“_ @/M

M#aw/ Jipeceds

/30 -

4// /_Mmé__@ﬁ* h# -

Provide Details: é

Is a Notice of Proposed Variation, Variation Order or Site Instruction Required? (Please circle) Yes @
Y e G S .

Further Inspection

and/or Testing /V/M nded 74 e %M &//7 M;—Q A«LJAMEM

Required on above

Work:

o ll 7P -
e v

Are there any H&S requirements to be considered for future works?
Has the site been reinstated suitably (left clean and tidy)?
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gy Groundwater Gauging Sheet
Hm ,-\
Client: J#7[ WL Meter Type: Dip / Fox Iﬁnt.Fce)_Gge
S~

Project: /4&@(&,15& gég‘m;\ N /

Date: (W/08/2022

Job No.: /25 334,23

Time: 9900 — /239 .

Location: A tiole B oo

Sampler: ME/ AL .

Location / . SWL Thickness of

Bore ID Sskup:m) (mbTOC) | NAPL (mm) et
EWNs - -a3im L toum tokal depta N
Ewlh3d — —  \.R¥72m| a-1m dota) deghe .




GHD, Purging and Sampling Record Bore ID: /N Q/.........
ob Information Sampling Information Bore Information
Client: MJ ...... O — Purge Method:....gis- &/YM ................... SWL(mbTOC): //?g() .................. m Logic Check: ..............
£ Project: . /—2555‘??28 Sample Method:...... N /A" .............................. Screen: From:..[Q...... to/r m Stick Up: .............. m
QProl No.: AWC{( Jﬁfﬁ?‘ M waQ Meter Type:..."J7... rgf? f/@d NAPL CheckN//f Bore Diam.: ...2.0...... mm
Sampler: . Mg A( Flow Cell: Y @ Pump Depth:7¥........ m Ref.datum: ...cccoeveviiiciicciieane Well Cap Secure?....)./. ......
Date: ../ / 05/@?.%.2 .................. WLevel Meter Type: Dip / Fox / Int.Fce / Gge Bore Depth: /5- N 5— ................ m
Round OW'SAVM" Field Filtered? Y / N (filter vessel, disposable filter/syringe)
" Time Volume Temp pH Elec.Cond | Dis.Oxygen | Ox-Red Pt. SWL Comment:
Crvsaigins ) (L) (°C) | (pH units) | (ML (Mglhn.) (£ mV) (m TOC) ( ) __|Colour, turbidity, sediment load, she?n, odour,ﬂowrate,purg?ddry? r

O anae-brown, turbid, no odour a0 gheen
L)
or ange - beown, turbid, no otlowr . Ao shoeen

oranae - Yeown, turdid, no odour, NO §heen
"]

0 range- brown, very fibid, no odousino Sheen
~ A d

/l/w.rwfrj;. aller [40 L rewpirncol

Field QA Checks:

Air bubbles in vials? Y/ N Any vi eactions? Y/ N Pcaikies BTEX | TPH _‘I’,Aﬁ,_l:HG-——PCB OCP | OPP |Tot. Metal | Biol.
Decontamination as procedure? Y /N Preservatives| _—
Was samplin ipment pre-cleaned? Y /N
COC |
Comment: Duplicate samples collected, bottles used, access, condition of headworks etc Purge Volumes
Casing Int. Dia (mm) 50 100 150
M; / / , e JM {:4'/; ok Vol (L/m of casing) 2.0 7.9 17.7

*Double for gravel pack




S Samlos [k
M BHA

Bore No.: ﬁ//O 5

BOREHOLE LOG

Environmental

=

Page: 1 of 1
Client: Drilling Co.: Easting:
g ) g: 0
p;:]:‘c;.' Driller: Northing: 0
i ﬂon Rig Type: Grid Ref:
ate Drilled: to: Total Depth (m): Collar RL:
De . S - Diameter (mm): Logged by: Checked by:
: g t
2 CONTAMINANT INDICATORS 3L
x g ,_. 2 SOIL DESCRIPTION S > od ini t E
15 3 s — | Soil Type (Classification Group Symbol); Particle | © | & Odours, staining, waste =
£ g é & ampieiD 5 § Size; Colour; Secondary/Mnorvg‘omgonems. g I matenalis'.';i;:‘a;t;fg:ie e g'g
HHHE i3 il 1
2| o ow
Ground Surface 0.00
) _0:0-0.087 Fil; frmre® =
- il Gttt (6872 £l |
e ——| JAND; Aot 4 B
L 0- Lf -0 5‘ 0- 5
[ | HA|O0 o] Sudy weay; g, | A bk
g Brt’l. {’ JhW, D, M -ﬂw
—"9 Pr ' B % : |
[ 0.¢ \.0-" 09 -1.37 Semdy L, 5l < |
bo""f\ - W M b
P e A S

(-3~ M’,’ u//u/, u,u

be— 8r ; sf ;‘# \ !l
?f ”p ?) f M S). —

E.od. @ 25 hp

llll]_llll&'lllél
|

=

a=4=:=:=a==m=-n—q_hn_b—“

L\

%

—10.0|
NOTES:

iHh = Head Py
PT= fudh Tohes

(GHD Soil Classifications: The GHD Soil Classification is based on Austrakian Standards AS 17261993

. 'n_— .
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BOREHOLE LOG

Bore No.: 5#//

Envi
ronmental Page: 1of 1
Client: Drilli 8 .
Project: Do s
Job No.: Rig Type: Gid Re?"
";°f"'[',‘,’1',',;d. : Total Depth (m): Collar RL:
ate 3 DRILLING(O. Diameter (mm): Logged by: Checked by:
] g
3] SOIL DESCRIPTION B | .| CONTAMINANT INDICATORS z
g8 =| € SaSIeIs % g Soil Type (Classification Group Symbol); Particle 312 Odours, staining, waste ¥
e 3 & el ; Size; Colour; Secondary / Minor Components @ | & | materials, separate phase liquids, S
g El o g i ! § 2|3 imported fill, ash. §§
»'4 b = 2 c
= L ° 2|38 8
- Ground Surface 0.00
= 0.00
i HA Bratien 0-0 -1 povem P
B 22 0:'1-0-2 3ro.\ld SAND 0 L | No odoux
40 = SHER TS i M s B o8 / 7 B i il (AT
| A ST g g [brocan
Ti O4-0.§
_Qé \'?Qc e qu(lr 2
i Qrowvel
- medium -coarse  SAND s
[—3.0
- o - ceRsal on
B l-o < LRkASWN mader ol
k {y gerviee locares adused
i HA
Bl
—7.0
o0
NOTES
GHD Soil Classifications: The GHD Soil Classification is based on Australian Standards AS 1726-1993
o 7%
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=

BOREHOLE LOG

Bore No.: &/{2

L B e R - ——— - —— |

Environmental Page: 1 of 1
Client: Drilling Co.: Easting: 0
Project: Driller: Northing: 0
Job No.: Rig Type: Grid Ref:
Location: Total Depth (m): Collar RL:
Date Drilled: to: Diameter (mm): Logged by: Checked by:
DRILLING =
o
3 5 NT INDICATORS =
« § A Bl SOIL DESCRIPTION PGS S|z °°’$§’Sﬂf's'f’2wimng_ waste £
£l = € - oil Type (Classification Group Symbol); Particle i liquids,
*S‘ g g g Sample ID 5 % Size; Colour; Secondary / Minor Components. _§ fé ma(enal?&:ﬁz’:‘a,f’gg? i %"g
HHHE i3 53
= Ground Surface ggg
i C G C-0'| povement
i A <(>~\-30-2 0-1-0-3 geonely SAND D|L| No odeur
y
= 2
_Jﬁ’ N b \ ack l ere\d
i Q- 0LS : S| wn|-Trace brick
= T (¢} 0312 bOd’\dB LAy 0
AHF] \ ™M G-o%mb"ﬂ’(
B { 3
i brewn 1§74y - Troce bladkroiaal
i fine - coarse sonds
i et (wek ar 1:0)
: se [ST
49| PpT B LO-i 1:2-2.0  sondsy CLAY o No odous
i ted ‘b rown i3
i Erea. medum sonds
i NS
_F/‘ P
I -~ 9. CLA SC [ SC
4 2.0-2-5 0 M| s No odour
2D g
K grassn = i
- trace Hne sonds
o
- 24-2-5 =
= 4
TES:
A CC = Cenurexe Cac
GHD Soil CL : The GHD Soil Classifi is based on Australian Standards AS 1726-1993.
bess O © L iege e SR 4] R B R e =




@ BOREHOLE LOG Bore No.: BHIS 3
|

Environmental Page: 1 of 1
Client: Drill = H
Project: D:m::? e 5::3\’;3 & 0
Job No.: Rig Type: Grid Re?'.
Location: Total Depth (m): Collar RL:
Date Drilled: to: Diameter (mm): Logged by: Checked by:
E DRILLING 5
2 CONTAMINANT INDICATORS =
oy B e = SOIL DESCRIPTION S > ; E
= x| 2 3 S Soil Type (Classification G Symbol); Particl 3 9 Qdouts. staining, was(e ) -~
éif S § 8 Sample ID e % Size; Coloura:s;'eg;!n:?:w;njgoryg:m?gon::lﬁe g ¥ malenalisr.n;z;:“aef:t'?"?zg;? ey g'g
G |8 2|3 88
: Ground Surface ggg
L, (,C 0-0 — O 7 [ =¥ ’/ FMM D = i
: L 0 4 , vt O . ol - P ’ #
» o /X 01 oxhg,%;mb, ol ok
|/ ’“6"4 byo«w J Fol sends
L Wi
-_eg 03|04 -0 5 0-4 - o,élf S“'Jt) A’y SU [5of e b e
- T m g
bromin; F-t frocds faprbl
o — i ho o
i 06~ 1.0 Growelly SAND;
¥ / ' DL Covrercde 7
—" ?]’W:)/ F-M sads &
A |
£ 00| 04-10
-0 : \
s lo—-1.%, S’cw%)a_/\/, i:\—g# oAl
i 1?7’9*’"" - M"S/V/ L"“"" )
E F-m ook
54 o

i P, Lot L5 (]

03

_—95

R p Al 25y et bt |
) o L"\OA l"hdl"w:S
EY)

03| 2425

GHD Soil Classifications: The GHD Soil Classification is based on Australian Standards AS 1726-1993
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BOREHOLE LOG BoreNo: § HOG
Environmental
Page: 1 0of 1
Drilling Co.: Easting:
. g: 0
g'vlll;r. . Northing: 0
g Type: Grid Ref:
Date Drilled: e gf"' Depth (m): Collar RL:
DRILLING ameter (mm): Logged by: Checked by:
3 §
s 2 SOIL DESCRIPTION 2 CONTAMINANT INDICATORS
A [ £ o
E E i £ Sample ID o Soil Type (Classification Group Symbol); Particle g g Odours, staining, waste £
slz|ele llaid Size; Colour; Secondary / Minor Components. @ | 8 | materials, separate phase liquids, s
S |3|E| e Il 8 2% imported fill, ash. g@
el 2 (9] & | o 28 38
< Ground Surface 0.00
L cd 0.0-0-1\ (:\“\W\VE ) 0.00
| HR(9C g\ 02 0:1-0 3 gravely SANO SU| Gl No odowr
L E e}
_W’ gt brown, suh mvdu,\tv
| s'we\s “{Smm d
E L s ot 0:4-0:S ©-3-08 sandy @Ay st |ee Teace brick
_%; dovck brown Ane - medium ) G ments
- Sonds . lewplasoony 9
Kl
- 0:8-1.5 sandy CLAY se 8T Bricx Gagment
_4%‘{’ (ed - browa , fne sands ~l0om
-9 1-0-1-1
Bad
i D-\
E our
E 1.§-2-5 Cear O |st] No od
ooy
| 1-g el 3rgd-bfou)n, mechum
i plasticity
70
[ snp
K
| 2-¢g
-0
i 0 3|2 4-2.3
- 7
NOTES:
(GHD Soil Classifications: The GHD Soil Classificaon is based on Australian Standards AS 1726-1993
e S A 1 N W U Y AU S R M e ey
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BOREHOLE LOG

Bore No.: m?

Environmental
Client: Page: 1 of 1
Project: Drilling Co.:
Job No.: Driller: Easting: 0
Location: Rig Type: Northing: 0
Date Drilled: to: Soml Depth (m): grid Ref.
lameter (mm): ollar RL.
DRILLING ):
Logged by Checked by:
.| £ §
€% £ 4 < SOIL DESCRIPTION H col
z g 2| 8 Sample ID & Sg‘i’z{;”g I(Classlﬁcauon Group Symbol); Particle (§ g IgiﬁmsN::TmI%D‘vcv:;g 5y E
s |3 5 o 5| § ; Colour; Secondary / Minor Components. @ é materials, separate phase liquids, <
glels] & sl & 2| imported fill, ash. z%
[<] o a2z
Ground Surface Sily 83
l 0.00
| 0.0 -0.02" #LL et 0.00
[ e sallaget AT o - |-
B 008 - ; e
o 01 | BRI+ : & 0.3/ &Mc% JAR 5
: a2 L\{ur [HL. " po oder
sl 0:35L.oir S 2
07| BRF PSSy ey (k| e 77
i e dock beny LE FM N K 4 ik Faprents
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BOREHOLE LOG

Environmental

BoreNo: RILNT

v

Page: 1 of 1
Client: Drilling Co.: Easting: 0
Pr:]:::. Driller: Northlgg: 0
fcaden: Rig Type: Grid Ref:
ate Drilled: to: Total Depth (m): Collar RL:
Date . - Diameter (mm): Logged by: Checked by:
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3 2
£ b-] CONTAMINANT INDICATORS =
x |F® iy 2 SOIL DESCRIPTION 8 > od taini By 3
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NOTES:
GHD Soil Classifications: The GHD Soil Classification is based on Australian Standards AS 1726-1993
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@ BOREHOLE LOG Bore No: 14 y9
I ' Environmental Page: 1 0of 1
Client: Drilling Co.:
Project: Driller: Northing: 0
Job No.: Rig Type:
Locatlon:'.ed : Total Depth (m):
Date Drilled: Diameter (mm): Logged by: Checked by:
DRILLING c
E 2 SOIL DESCRIPTION % CONTAMINANT INDICATORS £
x 2 - S g i
E S| 2| € = Soil Type (Classification Group Symbol); Particle 9 § , Oc:ours. Stal? mgr;waﬁl'e ids, e
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NOTES:

(GHD Soil Classifications: The GHD Soil Classification is based on Australian Standards AS
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Page: 1 of 1
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3 s f
2 - i
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BOREHOLE LOG

Bore No.: 6#/y

Environmental Page: 1 of 1
Client: Drilling Co.: Easting: 0
Project: Driler: N::(hrllr?g: 0
Job ':’°-- ; Rig Type: Grid Ref:
Location: Total Depth (m): Collar RL:
Date Drilled: to: Diameter (mm): Logged by: Checked by:
DRILLING c
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NOTES:
GHD Soil Qlassifications : The GHD Soil Classification is based on Australlan Standards AS 1726-1993
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Page: 1 of 1
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3 2
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- Erviromeenal Page: 1 of 1
Client: " "
Project: g’::“"? Co.: Easting: 0
Job No.: riller: Northing: 0
Location: Rig Type: Grid Ref:
Date Drilled: to: Total Depth (m): Collar RL:
: Diameter (mm): Logged by: Checked by:
DRILLING
3 2
£ °
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NOTES:
GHD Soil lassifications: The GHD Soil Classification is based on Australian Standards AS 17261993
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BOREHOLE LOG

Bore No.: &4 ’?

Environmental Page: 1 of 1
Client: Drilling Co.: Easting: 0
Project: Driller: Northing: 0
Job No.: Rig Type: Grid Ref:
Location: Total Depth (m): Collar RL:
Date Drilled: ”/ 22 to: /1/ ({/,‘21. Diameter (mm): Logged by: Checked by:
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GHD Soil Classifications: The GHD Soil Classification is based on Australian Standards AS 1726-1993.
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BOREHOLE LOG

Bore No.: 8‘-{’/0

Environmental Page: 1 of 1
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GHD Soil Classifications: The GHD Soil Classification is based on Australian Standards AS 1726-1993.
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HSE009 Job Safety and Environmental Analysis (JSEA) ABN 39008488373

—
=

Reference Documentation

Purpose of Form ; e I v r tion of indisdua) fraining ¥ r !

Responsibility for Completion roject Manager (or delegate) 1o « ) corsL with the G cam (in

Frequency of Completion and Review

Project Name & description: : Groundwaler Monitoring Well
- Installation

Activity

Project Number: 2
location:

4 - 5 August 2022

Initial Risk Residual Risk
P! Wew Event & Potential Rating IRa:in :
sas tf-p Im g S Oulcone = g Person (s)
equentia . or |w id g £ [3 2 Responsible
Order g8 E m 9
= = g
2|2 H
53 5
o Q
Note: Consequence should be assessed first so that the likeiihood rating is the lik
Staff undertaking driving will undertake the GHD e-learning package - H927 Driving vehicles
Vehicles selected for activities on the job will be fit for purpose and staff operating these will be licensed in accordance with jurisdictional requirements. HSE308
Injury / death resulting from HSE326
motor vehicle accident Vehicles will be driven in accordance with jurisdictional laws and client requirements (e.g. speeds). HSE226
Damage to vehicles / HSE211
1 Vehicles/ driving xﬁﬁﬁ:&ﬁﬁm Dl|s Only persens trained 4WD operation and recovery will drive 4WD vehicles off demarcated roads (e.g. bitumen or gravel). HsEa7d | D | 1 Moderate |GHD Field Staff
Injury / death to wildiife Travel to and from site will be counted as part of total work hours for the purposes of managing fatigue management. ::gg;
Damage to vegetation / HSE257
habitat Vehicles will be inspected by the driver prior to use to identify if there are any issues that may affect the performance or safety of the vehicle.
Use of mobile phones in vehicles will be in accordance with jurisdiction and/or client requirements and as a minimum only used when blue tooth or hands-free %
mode is in use.
Staff exposed to slip and trip hazards have undertaken the GHD e-learning package - Slips and Trips.
High risk slip and trip areas will be identified and access limited.
Injuries to persons Staff will wear ankle high lace up safety footwear with soles appropriate to the hazards presented (e.g. gravel or oily surfaces).
2 Slips and trips resulting from faling atthe | C | 3 Moderate HSE266 | C | 1 Low GHD Field Staff
same level Staff will practice sound housekeeping practices - e.g. cleaning up spillage immediately; implementing waste management practices to prevent rubbish build up;
keeping walkways clear of trailing cables or other obstructions and obstacles; and providing adequate and appropriate storage facilities to minimise risk of slips
and trips.
i €
r I : ) ¢
HSE0O09 JSEA Builder and Multi-Day Pre-work Assessment Uncontrolled when printed (AN Page 1




Staff undertaking activities in proximity to live traffic (including on designated footpaths) will undertake the GHD e-learning package - H924 Working Around
Traffic.
A Traffic Management Plan will be developed in accordance with jurisdictional and client requirements where activities are being undertaken in close proximity to
live traffic.
Injury / death due to GHD staff and persons under GHD control will maintain safe working distance from live traffic as described in HSE271. Speed zones and appropriate clearances
contact with motor are summarised below:
Traffic - Working  |vehicle(s) HSE371
Around Damage to property due to 4 Speed zone: 40 km; Clearance: < 1.5m /4 ft HSE271 Moderate |GHD Field Staff
impact from motor Speed zone: 60 km; Clearance: <3 m/ 10 ftto 1.5 m/4 ft
vehicle(s) Speed zone: 80 km; Clearance: >3 m/ 10 ftto 6 m/20 ft
Only trained and accredited persons will develop Traffic Management Plans and provide traffic control services
All staff in the vicinity of live traffic(including undertaking work activities on designated footpaths) will wear jurisdictional and GHD approved (and client where
necessary) high visibility clothing including high visibility vest or jacket, safety footwear and other PPE as appropriate. Retroflective striping will be on all night time
PP E outer garments (e.g. vests, jackets, wet weather gear etc.)
COVID-19
Pre-Site Checks;
- Follow relevant State or Territory health advice
- Check with client for client specific Covid Controls
- GHD Boarding Pass SOP to be followed at all times
liness/ death resulting - PM to contact all site persannel on the day of site work and check they do not have any flu like symptoms and have not been exposed to anyone with COVID-19.
from transfer or
contraction of COVID-19 Onsite protocols:
during site work - Wash hands before eating and at the end of work HSE205
- Do not share vehicles, if you must, wear a mask and open windows HSE350
Biological hazards |lliness resulting from 4 | Significant |- Discuss and document onsite COVID hazard controls and document these during Pre-Start/ Pre-work assessment meeting. HSE339 Moderate |GHD Field Staff
transfer of diseases / 3
bacteria or exposure to Biological
waste products Personal hygiene is most important;
- Damaged skin must be covered with waterproof dressings.
- Hands should be de-centaminated prior to eating and drinking.
Site to site contamination to be minimised;
- Decontamination / sterilisation to be completed for tools, equipment and clothing before moving another site.
- Thoroughly wash footwear.
- Do not attempt to handle sharps.
Exposure to UV Personnel undertaking activities outdoors will wear a broad brimmed hat, long sleeved shirts with a collar; long legged trousers and 30+ sunscreen protection on
Sunburn - heightened risk exposed areas,
of melanoma
Dehydration Drinking water will be carried by the job team to minimise risk of de-hydration. HSE270
Outdoor exposure [Hypothermia 3 | Significant Moderate |GHD Field Staff
Hyperthermia Programmed rest breaks, rostering, etc. and additional PPE will be implemented where personnel are required to work in extreme temperatures to reduce risk of
Heat Stress fatigue, hyperthermia, heat stroke etc.
Organ failure
Death Individuals exposed to extreme temperatures (+ or -) will be monitored for adverse effects - heat stress/stroke; frost bite; excessive fatigue
}109 ST Herar li-Day I7 '}'k Ass| nt I ] i ] r ) praapntrolipdasdhen pringasdm p a - = & = = . - = = _ Page?
L 3 L J i i 1 i i L | ] L | | J i | i | k J i ] | I |




Fatigue

Mobile Plant /
Machinery -
Working around

=

r r I [ r r I [ [ r

Loss of concentration /
decreased productivity /
impaired judgement
liness (if prolonged
exposure fo stressors)
Injury to self or others due
to loss of concentration /
coordination

Injury or death to persons
and / damage to vehicles
and / or equipment

Noise and
vibration

Health affects from
prolonged exposure to
noise may include
temporary threshold shift /
permanent hearing loss
Health affects from
prolonged exposure to
vibration may include blood
pressure and heart
problems and nervous
disorders and/ or hand /
arm operation conditions

Moderate

Utilities -
Underground

Injury from contact with
electrical services
Injury / ilness from gas
explosion / escape of
gases

Injury from release of
water (under pressure)
Erosion of soil

Impacts on flora and fauna
Soil run off and
sedimentation of local
waterways

liness resulting from
exposure to sewage
Release of sewage to
waterways

Damage to property and
equipment

HSEQO09 JSEA Builder and Multi-Day Pre-work Assessment

" |Rostered hours of work will be simple and predictable.
: - |Commuting and travelling time will be considered part of the total hours worked in a day.
- |Work arrangements will allow sufficient ime off each 24 hours to allow at least 7-8 hours consecutive sleep.

: Arrangements will be made to prevent staff; working mare than 16 hours in a 24-hour period, werking above 14 hours per day for more than 5 days, working mare

than an average of 60 hours per week over a four-week period. Project director and OC HSE Manager/Coordinator approval (based on risk assessment)

|required to work outside these arrangements.

HSE326
HSE226

Low

GHD Field Staff

Staff undertaking activities in the proximity to mobile plant/machinery will undertake the GHD e-learning package - H915 Mobile
Plant/machinery(working around).

As a general rule, staff will not work within 3 metres / 10 feet of moving plant or within the 'swing area’ of revolving plant/machinery. When approaching mobile
plant/machinery, staff will make eye contact with the operator and signal for the operator to stop work before moving into this area.

Defined physical barriers and exclusion zones will be implemented to delineate plant/machinery movement areas and prevent access of wider site personnel or
members of the public (e.g. pedestrians or traffic).

Where physical barriers and exclusions are not implemented, and persons (site personnel or public) remain in close proximity of moving plant/machinery a spotter
will be assigned to that item of plant/machinery. Communication systems will be established between spotters, workers on foot and plant/machinery operators.

Persons working in the proximity of moving plant/machinery will wear approved high visibility clothing, safety footwear and head protection.

HSE348
HSE248
HSE308
HSE363
HSE371
HSE271

Moderate

GHD Field Staff

Staff exposed to work generated noise will undertake the GHD e-learning package - Noise.

If the noise in an area is suspected to be above 85 dB (a) and cannot be reduced by other means (e.g. isolating staff from the noise source), staff will wear PPE
(e.g. earplug, earmuff) of a suitable attenuation to reduce the level of noise reaching the persons ears. Noise levels are to be confirmed with drillers prior to the
works being undertaken. Staff to wear PPE (earplugs / earmuffs) at all times during driling activities.

Administrative controls e.g. job rotation, job re-design or rosters may be necessary to assist engineering controls reduce noise to an acceptable level. Where
administrative controls are relied on they are to be regularly reviewed to satisfy compliance.

PPE will be maintained in accordance with manufacturer's standards to maintain quality of noise reduction.

Where required, Service Group Managers are responsible for organising audiometric examinations for their staff in accordance with the GHD Occupational
Health Monitoring Procedure.

HSE249
HSE350

Low

GHD Field Staff

Staff undertaking activities that may come into contact with underground utilities (e.g. ground penetration) will undertake the GHD e-learning
package - H926 Utilities - Underground.

Site utility plans and data (obtained through DBYD) will be thoroughly reviewed to identify potential underground and checked by a suitable team member prior to
starting work.

Actual location of underground utilities will be identified using electronic detection devices by trained persons. and marked on site plans. A professional service
locator will be hired by GHD to locate underground services and provide clearance prior to drilling.

On-site locations ot be hand augered to 1.2 m depth to clear for services. NDD/Pothaling of the off-site borehole locations to a depth determine by the type/depth
of utilities present within a 5 m radius before mechanical drilling.

Emergency response processes will be identified and documented by to work commencing activities to enable safe recovery in the event of striking an
underground utility.

Any underground markers disturbed during earth disturbance activities (e.g. identification tape) will be reinstated to pre-existing condition.

HSE320
HSE220
HSE352
HSE252

Moderate

GHD Field Staff

Uncontrolled when printed

Page 3




Staff undertaking activities involving manual handiing (e.g. hand augering) have undertaken the GHD e-learning package - Manual Handling.
Project Team to use appropriate storage areas and plan for heavy and awkward shaped items to be stored at locations that are easy to reach and are located
between knee and shoulder height.
Injury to back and/or other HoEse
i Manualhanciing parts of the body cl4 Moderate Team handling should only be used in as a temparary interim control. When completing team lifting, consideration will be given to the individual's physical HEE27|LC 1], Low SLID fled Sttt
capabilities and heights.
Where object to be carried or moved exceeds 16 kgs / 35 Ibs. in weight or the item is awkward to handle, team lifting or mechanical equipment - forklift truck;
barrow; etc. will be used to assist.
Health monitoring requirements for high risk chemicals e.g. isocyanides; silica; asbestos; arsenic and creosote; organophosphate pesticides, and lead will be
identified and implemented as per the GHD Qccupational Health Monitoring Procedure.
Injury to staff and other HSE350
1 Chemicals people 1 cls3 Moderate All sources of potential spill and runoff of chemicals on site will be identified and measures put in place to prevent environmental damage HSE230 C 1 Low GHD Field Staff
Release to environment
e.g. air, water and ground Persons exposed to chemicals will use and maintain the PPE as identified within the Safety Data Sheet and listed on last page of the JSEA.
Emergency planning on site will include control measures for all chemicals on the site such that personnel and the environment are not placed at unnecessary risk.
Incorrect / illegal disposal
of waste materials
Injury / iliness resulting
from contact with
fiazardous wasts materiale A Spill Kit will be made available on site.
Contamination of land /
Plasts water resulting from . HSE316
12 management / incorrect handing / C|l4 Moderate |All waste generated by GHD activities will be collected and removed from site or deposited into client provided receptacles. HSE230 Ccl1 Low GHD Field Staff
contamination e ;
d’“m" of westa malorlale Where liquid materials are being stored on site, secure bunding will be installed.
Excessive waste
generation
Non-compliance with GHD
policy and local
laws/regulation
- HSE009 JSEA Ruilder and Multi-Day Pre-wark Asse,ssmmjt - N . " . - ~\ncontrolled when printed & . a " . . . . . ) " B r Pagg 4
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Ensure that all personnel are familiar with cut off switch for the drill rig. Location of cut off switches must be communicated by the driller to all members of the work
team during the Pre Start Brief. .
Rotating or moving parts
on drill rig. Loose Do not touch a moving auger. When collecting samples, only approach auger after signal with the driller. Ensure the auger is resting on the ground and motor is
13 Drilling clothing/fitems/hair caught switched off before collecting samples. HSEG215 Moderate |GHD Field Staff
in drill rig resulting in
personal injury/death. Always wear a hard hat when located within 3 metres of the drill rig and ensure that loose items of clothing are kept away from auger and drill rig.
Ensure that long hair is tied back.
Field personnel must continually monitor the generation of dust during drilling.
A Dust inhalation resulting in o 4 X 5 g
Driling - If visible dust is generated, cease work and implement dust suppression procedures such as wetting down the area or vacuum extraction. Field staff should stand :
14 ; acute or chronic Moderate : ; HSEG222 Low GHD Field Staff
Production of Dust respiratory ilness. upwind of any dust being generated.
Have a P2 particulate face mask available for use if required.
Avoid exposure with contaminated soil or water by using safety glasses, nitrile gloves, long sieeves and pants and safety boots / waders (when working in
waterway) .
Hazardous Exposure to hazardous 3
materials materials resulting in acute 3 Maintaining general hygiene involving washing hands or using antiseptic wipes prior to eating or drinking. HSEG201 X
15 (contaminated  |or chronic ilness, skin Moderate HSEG222 COWEREE| GHD Flakl Staft
soils, water) irritations, or burns. No eating, drinking or smoking in work area.
Stop work if asbestos encountered. Field personnel fo liase with Job Manager and site contact to determine the appropriate course of action,
Improper sampling Ensure sleeves rolled down and nitrile gloves worn and safety glasses to prevent exposure to water / acid splash.
Hazardous procedure and/or lack of Y 5 e H § i aci AR flush H
16 matorlale (watat | peratnial peataction Moderate E?hv:;atieerrsamples into acid bottles very slowly and use caution not to splash acid out. Hold bottle away from body, if acid contac skin ensure flush thoroughly HSEG203 v GHD Fiekd Staff
collection) resulting in exposure to '
hazardcus ratediale: Ensure lids are tightly secured onto sample botties when complete and pack securely into esky in upright condition.
Uncontrolled when printed Page 5
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List inspection and maintenance required for this activity: List the relevant sections of Legislation, Codes of Practice or Standards applying to this activity: Provide details of statutory and non-statutory

certificates/ permits/fapprovals required for this
activity & location if required:

- Inspect vehicle prior to departure

- Induction to Facility - - Use of Underground Service
- Check weather prior to departure Work Healtvand SafetyAct 201.2 Identification Devices -
5 " s . Work Health and Safety Regulation 2012
- Update whereabouls, advise BGL/Office Admin of travel Overarching : %
. Environmental Protection Act 1993
Legislation Environmental Protection Regulations 2009
ADD ADDITIONAL CONTROLS HERE - THE ABOVE ARE MANDATORY

& CANNOT BE DELETED
- HSEO033 - Vehicle Safety Inspection -

Construction Industry Induction in your jurisdiction

Emergency Arrangements: Certifications / training GHD e-learning required to
List plant/machinery and personal and/or environment protective equipment required: complete activity (PM to confirm with project team:

HSE205 Biological Hazards - GHD e-learning H902
Role Name & Contact Number

HSE230 Hazardous Substances and Dangerous Goods -
GHD e-learning H913
. } : HSE247 Manual Handling - GHD e-learning H914

r Man Dilara Valiff (0420 959 236
Project Manager llara Valiff ( g ) ; HSE249 Noise and Vibration - GHD e-learning H916
HSE266 Slips and Trips - GHD e-learning H921

Client Contact Krystle Mitchell (0407 727 948) HSE273 Underground Utilities - GHD e-learning H926
- Hi Vis Vest - - Hard hat - - Ankle High Steel Capped Boots - - Long Sleeves and Trousers - - Gloves - - Hearing Protection - - Comms - Mobile Phone / Satellite Phone - - HSE248 Mobile PlantMachinery (working around) - GHD e-
Sunscreen and Hat - - First Aid Kit - --- - Check SDS and add requirements here - learning H915
Bt Hamsden :254271 Traffic - working Around Traffic - GHD e-learning
i +
HSE Manager / Coordinator 618 814116875 HSE211 Driving Vehicles - GHD e-learning H927
Emergency Services Dial 000 HSE270 Extreme Temperatures - GHDe-learning H930

CAVaTy AUETAUE TTOSPIET(Us 0227
7000)

an emergency

L e

Nearest Hospital

HSE226 Fatigue - GHDe-learning H307
Subcontractor management - obtain and review
subcontractor JSAs, training, licences, etc.

Information ovide in case of

Assembly Point

¥ Induction to Facili
Adventist Church Drit:r‘:[‘.ic?en::“w
Nearest Rd / St and distance o i ; :
Angas St (4.7 m south of site) Instruction in the use of specific chemicals

Local landmarks

Police Headquarters adjacentto /
south of site

Created by PM Name PD Review in
(or suitably delegate) Signature Reviewed & Approved by PD Name (or suitably skilled and experienced delegate) Signature Date BWISE (HSE065)7

Steven Castillo 3/08/2022

GHD Project Team Name IPusition ISignalure

Matt Bald Environmental Scientist Bl [ 7},’4 A

Davin WAy |0FFS | D S

(i Nor | Dy 1% /]
G | | P g |
By Rokme | Freld st obfF P T [ 5/

=
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HSE009 Multi-Day Pre-Work Assessment

R Do e 0 I f
q 0 0 D 0 dR be
Pro &d JILHEMMFS Adelaide Fire Station SAQP & DSI Activity:
Groundwater Monitoring Well Installation
Pro 0 12583428 : 99 Wakefield St, Adelaide SA 5000
Bats d g |8 ontro 2 : s

Notes: Print a sufficient number of Pre-Work Assessments sheets for the number of days on site. Allow more space for large job teams if applicable, or use the Single-Day Pre-Work Assessment Template
Upon arrival at site, the Job JSEA should be reviewed and hazards that are no longer relevant crossed out. Site specific hazards identified are to be assessed below.

58/ e | e Hop

uel | As per

“‘/3[2,1 ADL | HfEPT ‘?Q/\

: Mg | A per
t/-/cf/ﬂ- yr fb’{?ﬂ? 4

lunderstand the site-specific hazards and control measures identified and the emergency response arrangements for the site. | have completed required training and am empowered to stop work if any person's safety or the environment are at risk. If at any stage during the day circumstances
change or a Stop Work Authority is implemented, an additional assessment will be carried out to identify possible new hazards and agreed control measures.

HSEO0S JSEA Builder and Multi-Day Pre-work Assessment Uncontrolled when printed Page 7
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Potential HSE Hazards zard Guide form number |E-Learning Potential HSE Hazards - Hazard Guide form number |E-Learning
included If applicable Course Code  |included If applicable Course Code
If avallable (if avallable)
HSE202 Asbestos H301 HSE233 Hot Work (NA) NfA
HSE 205 Biological Hazards HI02 HSE247 Manual Handling (and Lifting) HI14
HSE209 Confined Spaces HIOL HSE248 Mobile Plant / Machinery {warking around) |H91%
HSE211 Driving Vehicles HI27 HSE243 Noise and Vibration HI16
HSE221 Electricity N/A HSE256 Rail Corridor HI19
HSE220 Excavations HI06 HSE257 Remote Isolated Lone Working HI20
HSE270 Extreme Temperatures HI30 HSE266 Slips and Trips HI21
HSE226 Fatigue HI07 HSE208 Soil Erosion, Sedimentation & Dust Control |N/A
HSE227 AWD Vahicles HI08 HSE237 Hand Operated Tools includes power tools |H923
HSE223 First Ald N/A HSE271 Traffic - working around traffic 24
HSE229 Fixed Plant / Machinery H909 HSE278 Unexploded Ordnance H341
|MSE225 Fiora and Fauna HI10 HSE252 Utilities - Overhead HI25
HSE230 Harardous Substances & Dangerous Goods |H913 HSE273 Utilities - Underground HI26
HSE231 Helghts (Work at Heights) HI11 Waste management and contamination NFA
HSE232 Heritage and Cultural Significance HI12 HSE276 Water - working infon/ near water H929
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Appendix G

Laboratory reports



CHAIN OF CUSTODY RECORD

e

GHD Pty Ltd Project Ne

Company

Project Name

Address 211 Victoria Square, Level 4, Adelaide, 5000

Contact Name Ally Kirkman

412625108

Phone Ne

tri

Sydney Laboratory
Unit F3 BIdF 16 Mars Road Lane Cove West NSW 2066
029900 8400  EnviroSampleNSW@eurofins.com

Brisbane Laboratory
Unit 121 Smaliwood Place Murarie QLD 4172
0738024500 EnviroSampleQLD@eurofins com

12583428

Perth Laboratory
Unit 2 81 Leach Highway Kewdale WA 6105
0892519600 EnviroSampleWWA@eurofins

Vera Biermann

Project Manager

MFS Adelaide HHERA

EDD Format
ESdat EQuIS etc

Esdat

com

Sampler(s)

Handed over by

Email for Invoice

Email for Results

o

felbourne Laboratory
§ Monterey Road Dandenong South VIG 3175
038564 5000 EnviroSampleVic@eurofins.com

AKI AO

AK/AO

AaccountspayableAU@ghd.com
vera.biernmann@ghd.com

Containers
Change container type & size i necessary.

Required Turmaround Time (TAT)
Default will be 5 days if not ticked.

@
e}
&
8
=
w B o
255 H
% g % ) 0lsurmar9ewlmpw
Special Directions Please forward RT_FS01 to ALS <E3 7 % Ovemight (reporting by 9am)+
€ 's { b Same day 4 1 day®
- o el - 5
- ! slels g = |8 'éJ g 2 days4 3days¢
Purchase Order 2 2 i B el 5 é = S
2 alela E sig| s 2 5 days (Standard)
- [l s ol 2
Quote ID Ne GHD rates s El&| &35 E‘ = 5 % Other( )
2 i B8 |S|E|s|&8|T3
g & 5|38 g
o
5 5
i ¥ D Samp!ed Matrix = Sample Comments
= Client Sample DatefTime i) | Dangerous Goods Hazard Warning
dd/mmlyy hh mm
\ / RT_FS01 x 2 Please forward to ALS
RT_FBO1 w X ) o F 1 ¥
Environmental Division
RT_FB02 w X Melbourne i
Work Order Reference
/"‘ >
RT_FB03 ? w X EM231 071 5 ' A
|
RT_FB04 w b 4 - 1 ;“,# q mq—
1 |
f I
RT_FBO05 w x 1 %.%Nd @
7 | Al 1
RT_FROG w 1 X 1
S Telephone : = 81-3-8548 9600 i
PL_FBO1 w X 3 1
Total Counts

/\*{:Km RI0 Moded by Or R Symors Aprowed by G Jackson Approwd on § Augsst 2018

i =%

Postal

Name

Signature




Work Order

Client

Contact
Address

Telephone

Project

Order number

C-O-C number

Sampler

Site

Quote number

No. of samples received
No. of samples analysed

:EM2310715

: GHD PTY LTD

: VERA BIERMANN

: Level 4, 211 VICTORIA SQUARE

ADELAIDE SA, AUSTRALIA 5000

: 12583428

: AK/AO

: ME/875/20 B - SECONDARY WORK ONLY
21
o1

CERTIFICATE OF ANALYSIS

Page
Laboratory

Contact
Address

Telephone

Date Samples Received
Date Analysis Commenced
Issue Date

:10of5

: +6138549 9630

© 14-Jun-2023 11:05
: 22-Jun-2023

+ 23-Jun-2023 13:25

: Environmental Division Melbourne
: Shirley LeCornu
: 4 Westall Rd Springvale VIC Australia 3171

vy,

\\\\\\ /7,
NN

ST

=
\

7
v =
ilocwrse  NATA
B \

l/ \\
/"/n||\\“\ Accreditation No. 825
Accredited for compliance with
ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall
not be reproduced, except in full.

This Certificate of Analysis contains the following information:

® General Comments
® Analytical Results

® Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments:

Quality Review and Sample Receipt Notification.

Quality Control

Report, QA/QC Compliance Assessment to assist with

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories

Position

Accreditation Category

Franco Lentini

LCMS Coordinator

Sydney Organics, Smithfield, NSW

right solutions. right partner.
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Work Order - EM2310715
Client : GHD PTY LTD
Project - 12583428

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

® EP231: Stable isotope enriched internal standards are added to samples prior to extraction. Target compounds have a direct analogous internal standard with the exception of PFPeS, PFHpA, PFDS, PFTrDA and
10:2 FTS. These compounds use an internal standard that is chemically related and has a retention time close to that of the target compound. The DQO for internal standard response is 50-150% of that
established at initial calibration. PFOS is quantified using a certified, traceable standard consisting of linear and branched PFOS isomers. These practices are in line with recommendations in the National
Environmental Management Plan for PFAS (Australian HEPA) and also conform to QSM 5.3 (US DoD) requirements.




Page : 3of5

Work Order - EM2310715
Client : GHD PTY LTD
Project - 12583428
Analytical Results
Sub-Matrix: WATER Sample ID RT_FS01 —- I e e
(Matrix: WATER)
Sampling date / time 05-Jun-2023 00:00 ——- —- —-
Compound CAS Number LOR Unit EM2310715-001 | = meeeeeee | e e e
Result - [ — -
EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5| 0.0005 pg/L <0.0005 - — . .
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 | 0.0005 pg/L <0.0005 j— ———- . -
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.0005 pg/L 0.0021 ——- a— —
(PFHXS)
Perfluoroheptane sulfonic acid 375-92-8 | 0.0005 ug/L <0.0005 J— — a—
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1| 0.0002 pg/L 0.0030 j— — . -
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.0005 pg/L <0.0005 J— ——- a— —
(PFDS)
EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4| 0.0020 ug/L <0.0020 —- —— e
Perfluoropentanoic acid (PFPeA) 2706-90-3| 0.0005 ug/L 0.0012 — — —
Perfluoroheptanoic acid (PFHpA) 375-85-9| 0.0005 ug/L <0.0005 — — —
Perfluorohexanoic acid (PFHxA) 307-24-4 | 0.0005 ug/L 0.0024 — — ———
Perfluorooctanoic acid (PFOA) 335-67-1| 0.0005 ug/L 0.0019 —— — —
Perfluorononanoic acid (PFNA) 375-95-1| 0.0005 pg/L <0.0005 —— — —
Perfluorodecanoic acid (PFDA) 335-76-2| 0.0005 pg/L 0.0012 —— — —
Perfluoroundecanoic acid 2058-94-8 | 0.0005 pg/L <0.0005 J— ——— a— a—
(PFUNDA)
Perfluorododecanoic acid 307-55-1| 0.0005 ug/L <0.0005 J— —— — a—
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 | 0.0005 pg/L <0.0005 e ———- . -
(PFTrDA)
Perfluorotetradecanoic acid 376-06-7 | 0.0005 pg/L <0.0005 J— ——— a— a—
(PFTeDA)
Perfluorooctane sulfonamide 754-91-6 | 0.0005 ug/L <0.0005 J— —— — a—
(FOSA)
N-Methyl perfluorooctane 31506-32-8| 0.001 pg/L <0.001 e ———- . -
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2| 0.001 ug/L <0.001 —— — — —
sulfonamide (EtFOSA)
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Work Order - EM2310715
Client : GHD PTY LTD
Project . 12583428
Analytical Results
Sub-Matrix: WATER Sample ID RT_FSO01
(Matrix: WATER)
Sampling date / time 05-Jun-2023 00:00 — — —
Compound CAS Number LOR Unit EM2310715-001 | = meeeeeee | e e e
Result - [ — -
EP231C: Perfluoroalkyl Sulfonamides - Continued
N-Methyl perfluorooctane 24448-09-7| 0.001 pg/L <0.001 - — . .
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2| 0.001 pg/L <0.001 j— ———- . -
sulfonamidoethanol (EtFOSE)
N-Methy! perfluorooctane 2355-31-9 | 0.0005 ug/L <0.0005 — — —— —
sulfonamidoacetic acid
(MeFOSAA)
N-Ethyl perfluorooctane 2991-50-6 | 0.0005 pg/L <0.0005 e ———- . -
sulfonamidoacetic acid
(EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid 757124-72-4| 0.001 pg/L <0.001 J— J— a— a—
(4:2 FTS)
6:2 Fluorotelomer sulfonic acid 27619-97-2| 0.001 pg/L <0.001 e — . n
(6:2 FTS)
8:2 Fluorotelomer sulfonic acid 39108-34-4 | 0.001 pg/L <0.001 j— — ee -e
(8:2 FTS)
10:2 Fluorotelomer sulfonic acid 120226-60-0| 0.001 pg/L <0.001 J— J— a— a—
(10:2 FTS)
A Sum of PFHxS and PFOS 355-46-4/1763-23-| 0.0002 ug/L 0.0051 — — —
1
" Sum of PFAS (WA DER List) ---| 0.0002 pg/L 0.0106
" Sum of PFAS ---| 0.0002 pg/L 0.0118 — — -
13C4-PFOS ----| 0.0005 % 88.0 — —— —
13C8-PFOA ----| 0.0005 % 89.0 — ——- —
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Work Order - EM2310715
Client : GHD PTY LTD
Project - 12583428

Surrogate Control Limits

Sub-Matrix: WATER Recovery Limits (%)
Compound CAS Number Low High
EP231S: PFAS Surrogate
13C4-PFOS -— 60 120
13C8-PFOA -— 60 120

Inter-Laboratory Testing

Analysis conducted by ALS Sydney, NATA accreditation no. 825, site no. 10911 (Chemistry) 14913 (Biology).
(WATER) EP231B: Perfluoroalkyl Carboxylic Acids

(WATER) EP231A: Perfluoroalkyl Sulfonic Acids

(WATER) EP231P: PFAS Sums

(WATER) EP231S: PFAS Surrogate

(WATER) EP231D: (n:2) Fluorotelomer Sulfonic Acids

(WATER) EP231C: Perfluoroalkyl Sulfonamides




QUALITY CONTROL REPORT

Work Order :EM2310715 Page :10f8
Client : GHD PTY LTD Laboratory : Environmental Division Melbourne
Contact : VERA BIERMANN Contact : Shirley LeCornu
Address : Level 4, 211 VICTORIA SQUARE Address : 4 Westall Rd Springvale VIC Australia 3171
ADELAIDE SA, AUSTRALIA 5000
Telephone fp— Telephone 1 +6138549 9630
Project : 12583428 Date Samples Received : 14-Jun-2023 Wy,
\
Order number pp— Date Analysis Commenced  : 22-Jun-2023 Ny A
SN\
C.0-C number o Issue Date : 23-Jun-2023 g ——— = NATA
Sampler . AK/AO ilm
Site P— Z {///R\\}: v
// /‘\ \\
Quote number : ME/875/20 B - SECONDARY WORK ONLY '////,.l.\\\‘\\ Accreditation No. 825
No. of samples received -1 Accredited for compliance with
No. of samples analysed 1 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall
not be reproduced, except in full.
This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Franco Lentini LCMS Coordinator Sydney Organics, Smithfield, NSW

right solutions. right partner
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Work Order - EM2310715
Client - GHD PTY LTD
Project - 12583428

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from
standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Acceptable RPD (%)
EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 5120613
EM2310715-001 RT_FS01 EP231X-SUT: Perfluorooctane sulfonic acid 1763-23-1 0.0002 pg/L 0.0030 0.0030 0.0 0% - 50%
(PFOS)
EP231X-SUT: Perfluorobutane sulfonic acid 375-73-5|  0.0005 Hg/L <0.0005 <0.0005 0.0 No Limit
(PFBS)
EP231X-SUT: Perfluoropentane sulfonic acid 2706-91-4|  0.0005 Mg/l <0.0005 <0.0005 0.0 No Limit
(PFPeS)
EP231X-SUT: Perfluorohexane sulfonic acid 355-46-4| 0.0005 pg/L 0.0021 0.0020 0.0 No Limit
(PFHXS)
EP231X-SUT: Perfluoroheptane sulfonic acid 375-92-8| 0.0005 Mg/l <0.0005 <0.0005 0.0 No Limit
(PFHpS)
EP231X-SUT: Perfluorodecane sulfonic acid 335-77-3| 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
(PFDS)
ES2319892-001 Anonymous EP231X-SUT: Perfluorooctane sulfonic acid 1763-23-1 0.0002 ug/L 0.0025 0.0027 8.1 No Limit
(PFOS)
EP231X-SUT: Perfluorobutane sulfonic acid 375-73-5| 0.0005 pg/L <0.0005 <0.0005 0.0 No Limit
(PFBS)
EP231X-SUT: Perfluoropentane sulfonic acid 2706-91-4|  0.0005 Mg/l <0.0005 <0.0005 0.0 No Limit
(PFPeS)
EP231X-SUT: Perfluorohexane sulfonic acid 355-46-4| 0.0005 pg/L 0.0028 0.0031 9.1 No Limit
(PFHxS)
EP231X-SUT: Perfluoroheptane sulfonic acid 375-92-8| 0.0005 pg/L <0.0005 <0.0005 0.0 No Limit
(PFHpS)
EP231X-SUT: Perfluorodecane sulfonic acid 335-77-3| 0.0005 pg/L <0.0005 <0.0005 0.0 No Limit
(PFDS)

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 5120613)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Acceptable RPD (%)

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 5120613) - continued

EM2310715-001 RT_FS01 EP231X-SUT: Perfluoropentanoic acid (PFPeA) 2706-90-3| 0.0005 pg/L 0.0012 0.0011 0.0 No Limit
EP231X-SUT: Perfluorohexanoic acid (PFHxA) 307-24-4|  0.0005 pg/L 0.0024 0.0024 0.0 No Limit
EP231X-SUT: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0005 Hg/L <0.0005 <0.0005 0.0 No Limit
EP231X-SUT: Perfluorooctanoic acid (PFOA) 335-67-1| 0.0005 Mg/l 0.0019 0.0018 7.3 No Limit
EP231X-SUT: Perfluorononanoic acid (PFNA) 375-95-1|  0.0005 Hg/L <0.0005 <0.0005 0.0 No Limit
EP231X-SUT: Perfluorodecanoic acid (PFDA) 335-76-2 0.0005 Hg/L 0.0012 0.0014 14.4 No Limit
EP231X-SUT: Perfluoroundecanoic acid 2058-94-8| 0.0005 pg/L <0.0005 <0.0005 0.0 No Limit
(PFUNnDA)
EP231X-SUT: Perfluorododecanoic acid 307-55-1 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
(PFDoDA)
EP231X-SUT: Perfluorotridecanoic acid (PFTrDA) 72629-94-8|  0.0005 Hg/L <0.0005 <0.0005 0.0 No Limit
EP231X-SUT: Perfluorotetradecanoic acid 376-06-7| 0.0005 pg/L <0.0005 <0.0005 0.0 No Limit
(PFTeDA)
EP231X-SUT: Perfluorobutanoic acid (PFBA) 375-22-4|  0.002 Mg/l <0.0020 <0.0020 0.0 No Limit
ES2319892-001 Anonymous EP231X-SUT: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0005 ug/L 0.0109 0.0114 4.4 0% - 20%
EP231X-SUT: Perfluorohexanoic acid (PFHxA) 307-24-4  0.0005 Hg/L 0.0073 0.0070 3.9 0% - 50%
EP231X-SUT: Perfluoroheptanoic acid (PFHpA) 375-85-9| 0.0005 Mg/l 0.0106 0.0109 2.3 0% - 20%
EP231X-SUT: Perfluorooctanoic acid (PFOA) 335-67-1 0.0005 Hg/L 0.0014 0.0015 0.0 No Limit
EP231X-SUT: Perfluorononanoic acid (PFNA) 375-95-1 0.0005 Hg/L <0.0005 <0.0005 0.0 No Limit
EP231X-SUT: Perfluorodecanoic acid (PFDA) 335-76-2|  0.0005 HMg/L <0.0005 <0.0005 0.0 No Limit
EP231X-SUT: Perfluoroundecanoic acid 2058-94-8 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
(PFURDA)
EP231X-SUT: Perfluorododecanoic acid 307-55-1 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
(PFDoDA)
EP231X-SUT: Perfluorotridecanoic acid (PFTrDA) 72629-94-8| 0.0005 Hg/L <0.0005 <0.0005 0.0 No Limit
EP231X-SUT: Perfluorotetradecanoic acid 376-06-7| 0.0005 pg/L <0.0010 <0.0010 0.0 No Limit
(PFTeDA)
EP231X-SUT: Perfluorobutanoic acid (PFBA) 375-22-4{  0.002 Hg/L 0.0064 0.0064 0.0 No Limit
EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 5120613)
EM2310715-001 RT_FS01 EP231X-SUT: Perfluorooctane sulfonamide 754-91-6| 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
(FOSA)
EP231X-SUT: N-Methyl perfluorooctane 2355-31-9| 0.0005 pg/L <0.0005 <0.0005 0.0 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X-SUT: N-Ethyl perfluorooctane 2991-50-6| 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X-SUT: N-Methyl perfluorooctane 31506-32-8 0.001 ug/L <0.001 <0.001 0.0 No Limit
sulfonamide (MeFOSA)
EP231X-SUT: N-Ethyl perfluorooctane 4151-50-2 0.001 pg/L <0.001 <0.001 0.0 No Limit
sulfonamide (EtFOSA)
EP231X-SUT: N-Methyl perfluorooctane 24448-09-7 0.001 ug/L <0.001 <0.001 0.0 No Limit

sulfonamidoethanol (MeFOSE)
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EP231C: Perfluoroalkyl Sulfonamides (QC Lot: 5120613) - continued

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC

sulfonamidoethanol (EtFOSE)
Lot: 5120613)

EM2310715-001 RT_FS01 EP231X-SUT: N-Ethyl perfluorooctane 1691-99-2 0.001 pg/L <0.001 <0.001 0.0 No Limit
sulfonamidoethanol (EtFOSE)
ES2319892-001 Anonymous EP231X-SUT: Perfluorooctane sulfonamide 754-91-6 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
(FOSA)
EP231X-SUT: N-Methyl perfluorooctane 2355-31-9| 0.0005 ug/L <0.0005 <0.0005 0.0 No Limit
sulfonamidoacetic acid (MeFOSAA)
EP231X-SUT: N-Ethyl perfluorooctane 2991-50-6| 0.0005 pg/L <0.0005 <0.0005 0.0 No Limit
sulfonamidoacetic acid (EtFOSAA)
EP231X-SUT: N-Methyl perfluorooctane 31506-32-8 0.001 ug/L <0.001 <0.001 0.0 No Limit
sulfonamide (MeFOSA)
EP231X-SUT: N-Ethyl perfluorooctane 4151-50-2 0.001 ug/L <0.001 <0.001 0.0 No Limit
sulfonamide (EtFOSA)
EP231X-SUT: N-Methyl perfluorooctane 24448-09-7 0.001 ug/L <0.001 <0.001 0.0 No Limit
sulfonamidoethanol (MeFOSE)
EP231X-SUT: N-Ethyl perfluorooctane 1691-99-2 0.001 ug/L <0.001 <0.001 0.0 No Limit

EM2310715-001 RT_FS01 EP231X-SUT: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.001 ug/L <0.001 <0.001 0.0 No Limit
FTS)
EP231X-SUT: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2|  0.001 Mg/l <0.001 <0.001 0.0 No Limit
FTS)
EP231X-SUT: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4|  0.001 Hg/L <0.001 <0.001 0.0 No Limit
FTS)
EP231X-SUT: 10:2 Fluorotelomer sulfonic acid 120226-60-0|  0.001 Mg/l <0.001 <0.001 0.0 No Limit
(10:2 FTS)
ES2319892-001 Anonymous EP231X-SUT: 4:2 Fluorotelomer sulfonic acid (4:2 757124-72-4 0.001 ug/L <0.001 <0.001 0.0 No Limit
FTS)
EP231X-SUT: 6:2 Fluorotelomer sulfonic acid (6:2 27619-97-2|  0.001 Hg/L <0.001 <0.001 0.0 No Limit
FTS)
EP231X-SUT: 8:2 Fluorotelomer sulfonic acid (8:2 39108-34-4|  0.001 pg/L <0.001 <0.001 0.0 No Limit
FTS)
EP231X-SUT: 10:2 Fluorotelomer sulfonic acid 120226-60-0|  0.001 Hg/L <0.001 <0.001 0.0 No Limit
(10:2 FTS)
EM2310715-001 RT_FS01 EP231X-SUT: Sum of PFHxS and PFOS 355-46-4/1763- 0.0002 pg/L 0.0051 0.0050 2.0 0% - 20%
23-1
EP231X-SUT: Sum of PFAS (WA DER List) ---[ 0.0002 Hg/L 0.0106 0.0103 2.9 0% - 20%
EP231X-SUT: Sum of PFAS ----| 0.0002 ug/L 0.0118 0.0117 0.9 0% - 20%
ES2319892-001 Anonymous EP231X-SUT: Sum of PFHxS and PFOS 355-46-4/1763-| 0.0002 ug/L 0.0053 0.0058 9.0 0% - 50%
23-1
EP231X-SUT: Sum of PFAS (WA DER List) ----| 0.0002 ug/L 0.0419 0.0430 2.6 0% - 20%
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Laboratory Duplicate (DUP) Report

Sub-Matrix: WATER
Laboratory sample ID

EP231P: PFAS Sums (QC Lot: 5120613) - continued
ES52319892-001 EP231X-SUT: Sum of PFAS - . 0% - 20%

CAS Number

Sample ID Original Result Duplicate Result Acceptable RPD (%)

Anonymous
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Method Blank (MB) and Laboratory Control Sample (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Acceptable Limits (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS Low High

EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 5120613)

EP231C: Perfluoroalkyl Sulfonamides (QCLot: 5120613)

EP231X-SUT: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0005 Mg/L <0.0005 0.004 pg/L 923 72.0 130
EP231X-SUT: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.0005 Mg/l <0.0005 0.004 pg/L 107 71.0 127
EP231X-SUT: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0005 Mg/l <0.0005 0.004 pg/L 86.2 68.0 131
EP231X-SUT: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.0005 Mg/l <0.0005 0.004 pg/L 101 69.0 134
EP231X-SUT: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 Mg/l <0.0002 0.004 ug/L 83.9 65.0 140
EP231X-SUT: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.0005 Mg/l <0.0005 0.004 ug/L 108 53.0 142
EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 5120613)

EP231X-SUT: Perfluorobutanoic acid (PFBA) 375-22-4 0.002 Mg/l <0.0020 0.02 ug/L 94.9 73.0 129
EP231X-SUT: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0005 Mg/l <0.0005 0.004 ug/L 106 72.0 129
EP231X-SUT: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0005 Mg/l <0.0005 0.004 pg/L 98.8 72.0 129
EP231X-SUT: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0005 Hg/L <0.0005 0.004 pg/L 104 72.0 130
EP231X-SUT: Perfluorooctanoic acid (PFOA) 335-67-1 0.0005 Hg/L <0.0005 0.004 pg/L 99.6 71.0 133
EP231X-SUT: Perfluorononanoic acid (PFNA) 375-95-1 0.0005 Mg/l <0.0005 0.004 pg/L 100.0 69.0 130
EP231X-SUT: Perfluorodecanoic acid (PFDA) 335-76-2 0.0005 Mg/l <0.0005 0.004 pg/L 104 71.0 129
EP231X-SUT: Perfluoroundecanoic acid (PFUNDA) 2058-94-8 0.0005 Mg/l <0.0005 0.004 ug/L 76.4 69.0 133
EP231X-SUT: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.0005 Mg/l <0.0005 0.004 pg/L 875 72.0 134
EP231X-SUT: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.0005 Mg/l <0.0005 0.004 pg/L 103 65.0 144
EP231X-SUT: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.0005 Mg/l <0.0005 0.01 pg/L 119 71.0 132

acid (EtFOSAA)

EP231X-SUT: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.0005 Mg/l <0.0005 0.004 ug/L 76.0 67.0 137

EP231X-SUT: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.001 Mg/l <0.001 0.01 pglL 69.4 68.0 141
(MeFOSA)

EP231X-SUT: N-Ethyl perfluorooctane sulfonamide 4151-50-2 0.001 Hg/L <0.001 0.01 ug/L 90.1 56.6 136
(EtFOSA)

EP231X-SUT: N-Methy! perfluorooctane sulfonamidoethanol 24448-09-7 0.001 pg/L <0.001 0.01 pg/L 72.8 61.9 129
(MeFOSE)

EP231X-SUT: N-Ethyl perfluorooctane sulfonamidoethanol 1691-99-2 0.001 Mg/l <0.001 0.01 pg/L 89.8 52.8 135
(EtFOSE)

EP231X-SUT: N-Methyl perfluorooctane sulfonamidoacetic 2355-31-9 0.0005 Mg/l <0.0005 0.004 ug/L 77.2 65.0 136
acid (MeFOSAA)

EP231X-SUT: N-Ethy! perfluorooctane sulfonamidoacetic 2991-50-6 0.0005 Mg/l <0.0005 0.004 pg/L 101 61.0 135
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Sub-Matrix: WATER Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Acceptable Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low High
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 5120613)

EP231X-SUT: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.001 Mg/l <0.001 0.004 pg/L 111 63.0 143
EP231X-SUT: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.001 Mg/L <0.001 0.004 pg/L 108 64.0 140
EP231X-SUT: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.001 Mg/l <0.001 0.004 pg/L 76.8 67.0 138
EP231X-SUT: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.001 Mg/l <0.001 0.004 pg/L 79.7 60.9 136
EP231P: PFAS Sums (QCLot: 5120613)

EP231X-SUT: Sum of PFHxS and PFOS 355-46-4/17 0.0002 g/l <0.0002

63-23-1

EP231X-SUT: Sum of PFAS (WA DER List) 0.0002 gL <0.0002
EP231X-SUT: Sum of PFAS 0.0002 gL <0.0002

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Acceptable Limits (%)
Laboratory sample ID Sample ID Method: Compound CAS Numb Co ation MS Low High
EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 5120613)
EM2310715-001 RT_FS01 EP231X-SUT: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.004 pg/L 119 72.0 130

EP231X-SUT: Perfluoropentane sulfonic acid (PFPeS) 2706-91-4 0.004 ug/L 86.5 71.0 127
EP231X-SUT: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.004 pg/L 76.9 68.0 131
EP231X-SUT: Perfluoroheptane sulfonic acid (PFHpS) 375-92-8 0.004 pg/L 87.0 69.0 134
EP231X-SUT: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.004 ug/L 75.3 65.0 140
EP231X-SUT: Perfluorodecane sulfonic acid (PFDS) 335-77-3 0.004 pg/L 135 53.0 142

EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 5120613)

EM2310715-001 RT_FS01 EP231X-SUT: Perfluorobutanoic acid (PFBA) 375-22-4 0.02 pg/L 116 73.0 129

EP231X-SUT: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.004 ug/L 98.4 72.0 129
EP231X-SUT: Perfluorohexanoic acid (PFHxA) 307-24-4 0.004 pg/L 96.0 72.0 129
EP231X-SUT: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.004 ug/L 88.0 72.0 130
EP231X-SUT: Perfluorooctanoic acid (PFOA) 335-67-1 0.004 pg/L 85.1 71.0 133
EP231X-SUT: Perfluorononanoic acid (PFNA) 375-95-1 0.004 pg/L 109 69.0 130
EP231X-SUT: Perfluorodecanoic acid (PFDA) 335-76-2 0.004 pg/L 91.4 71.0 129
EP231X-SUT: Perfluoroundecanoic acid (PFUnDA) 2058-94-8 0.004 ug/L 109 69.0 133
EP231X-SUT: Perfluorododecanoic acid (PFDoDA) 307-55-1 0.004 ug/L 120 72.0 134
EP231X-SUT: Perfluorotridecanoic acid (PFTrDA) 72629-94-8 0.004 ug/L 77.3 65.0 144
EP231X-SUT: Perfluorotetradecanoic acid (PFTeDA) 376-06-7 0.01 pg/L 124 71.0 132

EP231C: Perfluoroalkyl Sulfonamides (QCLot: 5120613)
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Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Acceptable Limits (%)
Laboratory sample ID Sample ID Method: Compound CAS Number Concentration MS Low High
EP231C: Perfluoroalkyl Sulfonamides (QCLot: 5120613) - continued
EM2310715-001 RT_FS01 EP231X-SUT: Perfluorooctane sulfonamide (FOSA) 754-91-6 0.004 pg/L 771 67.0 137
EP231X-SUT: N-Methyl perfluorooctane sulfonamide 31506-32-8 0.01 pg/L 116 68.0 141
(MeFOSA)
EP231X-SUT: N-Ethyl perfluorooctane sulfonamide 4151-50-2 0.01 pgiL 75.7 56.6 136
(EtFOSA)
EP231X-SUT: N-Methyl perfluorooctane 24448-09-7 0.01 pg/L 79.6 61.9 129
sulfonamidoethanol (MeFOSE)
EP231X-SUT: N-Ethyl perfluorooctane 1691-99-2 0.01 pglL 85.8 52.8 135
sulfonamidoethanol (EtFOSE)
EP231X-SUT: N-Methy! perfluorooctane 2355-31-9 0.004 ug/L 80.1 65.0 136
sulfonamidoacetic acid (MeFOSAA)
EP231X-SUT: N-Ethyl perfluorooctane 2991-50-6 0.004 pg/L 122 61.0 135
sulfonamidoacetic acid (EtFOSAA)
EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 5120613)
EM2310715-001 RT_FS01 EP231X-SUT: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.004 pg/L 121 63.0 143
EP231X-SUT: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.004 ug/L 93.5 64.0 140
EP231X-SUT: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.004 pg/L 824 67.0 138
EP231X-SUT: 10:2 Fluorotelomer sulfonic acid (10:2 120226-60-0 0.004 pg/L 120 60.9 136
FTS)




QA/QC Compliance Assessment to assist with Quality Review

Work Order :EM2310715 Page “1of4

Client :GHD PTY LTD Laboratory : Environmental Division Melbourne
Contact : VERA BIERMANN Telephone :+6138549 9630

Project - 12583428 Date Samples Received : 14-Jun-2023

Site T - Issue Date : 23-Jun-2023

Sampler - AK/AO No. of samples received -1

Order number [ No. of samples analysed -1

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

right solutions. right partner.
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Analysis Holding Time Compliance

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.
(referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container

provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.

14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest.

Vinyl Chloride and Styrene holding time is 7 days; others 14 days.

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: WATER

Evaluation: x = Holding time breach ; v' = Within holding time.

Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are:

A recorded breach does not guarantee a breach for all VOC analytes and

Method
Container / Client Sample ID(s)

EP231A: Perfluoroalkyl Sulfonic Acids
HDPE (no PTFE) (EP231X-SUT)
RT_FS01

EP231B: Perfluoroalkyl Carboxylic Acids
HDPE (no PTFE) (EP231X-SUT)
RT_FS01

EP231C: Perfluoroalkyl Sulfonamides
HDPE (no PTFE) (EP231X-SUT)
RT_FS01

EP231D: (n:2) Fluorotelomer Sulfonic Acids
HDPE (no PTFE) (EP231X-SUT)
RT_FS01

EP231P: PFAS Sums
HDPE (no PTFE) (EP231X-SUT)
RT_FSO01

Sample Date

05-Jun-2023

05-Jun-2023

05-Jun-2023

05-Jun-2023

05-Jun-2023

Extraction / Preparation

Analysis

Date extracted

22-Jun-2023

22-Jun-2023

22-Jun-2023

22-Jun-2023

22-Jun-2023

Due for extraction

02-Dec-2023

02-Dec-2023

02-Dec-2023

02-Dec-2023

02-Dec-2023

Evaluation

Date analysed

Due for analysis

23-Jun-2023

23-Jun-2023

23-Jun-2023

23-Jun-2023

23-Jun-2023

02-Dec-2023

02-Dec-2023

02-Dec-2023

02-Dec-2023

02-Dec-2023

Evaluation

organics
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification .

Quality Control Sample Type

Rate (%) Quality Control Specification
Analvtical Methods Method Reaular Actual Expected Evaluation

Laboratory Duplicates (DUP)

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X-SUT | 1 | 111 | 1000 | ,  |NEPM2013B3&ALS QC Standard

ratory Control Samples (LCS)

Pe and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X-SUT 18 5.56 5.00 v
Method Blanks (MB)

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X-SUT 1 | 18 | ss6 | 500 | .,  |NEPM2013B3&ALS QC Standard

Matrix Spikes (MS)

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X-SUT 1 18 5.56 5.00 v

NEPM 2013 B3 & ALS QC Standard

NEPM 2013 B3 & ALS QC Standard
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Work Order - EM2310715
Client - GHD PTY LTD
Project - 12583428

Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method Matrix Method Descriptions
Per- and Polyfluoroalkyl Substances EP231X-SUT WATER In-house: Analysis of fresh and saline waters by Solid Phase Extraction (SPE) followed by
(PFAS) by LCMSMS LC-Electrospray-MS-MS, Negative Mode using MRM and internal standard quantitation.

Isotopically labelled analogues of target analytes used as internal standards and surrogates are added to the
sample container. The entire contents are transferred to a solid phase extraction (SPE) cartridge. The sample
container is successively rinsed with aliquots of the elution solvent. The eluted extract is concentrated,
combined with an equal volume of reagent water and filtered for analysis. Method procedures and data quality
objectives conform to US DoD QSM 5.3, table B-15 requirements.

Preparation Methods Method Matrix Method Descriptions
Solid Phase Extraction (SPE) for PFAS in ORG72 WATER In-house: Isotopically labelled analogues of target analytes used as internal standards and surrogates are
water added to the sample container. The entire contents are transferred to a solid phase extraction (SPE) cartridge.

The sample container is successively rinsed with aliquots of the elution solvent. The eluted extract is combined
with an equal volume of reagent water and a portion is filtered for analysis. Method procedures conform to US
DoD QSM 5.3, table B-15 requirements.




CHAIN OF CUSTODY RECORD

Eurofins | Environment Testing ABN 50 ims 085 521

Company GHD Pty Ltd Project Ne

Project Name

Address 211 Victoria Square, Lavel 4, Adelaide, 5000

Sydney Laboratory
Unit F3 Bld.F 16 Mars Road Lane Cove West NSW 2085
029900 8400 EnviroSampleNSW@ewofins. com

12583428

Brishane Laboratory
Unit 1 21 Smallwood Place Murarie GLD 4172
073802 4800  EnviroSampleQLD@etrofins.com

MFS Adelaide HHERA

Perth Laboratory
Unit 2 91 t each Highway Kewdale WA 8105
08 92518600  EnviroSampleWA@eurofins.com

Vera Biermann

Tsdat

Project Manager

EDD Format
ESdat, EQUIS slc

Sampler(s)

Melbourne Laboratory
8 Monterey Rord Dandenong South VIC 3175
038564 5000  EnviroSampleVic@eurofins.com

AK/AQ

]

Handed over by

AK/AQ

AaccountspayableAU@ghd.com ‘

Email for Invoice vera.biemmann@ghd.com
GHDLabReports@ghd.com
Contact Name Aliy Kirkman @ Email for Results verabiermann@ghd.com
50 ’ -
e a Contai Required Turnaround Time (TAT)
Phone Ne 412625108 % g |:‘E. Change container type & size if necessary Detault wil be 5 days 1f not ticked
RN o
2 ko M |
I=83 3 = +Surcharge will apply
el = . .
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g B gla|la|f|&|le|s5|8 5 days (Standard)
g = dJlala|E|F|w| a3
et 5 E|E|E(=S|=2|=|8]|2
Quote D Ne GHD rates = § E g2 E|E oz Cthar{ )
g M AREE- S
i <
Sampled Matrix - Sam,
i ple Comments
Client Sample [D Date/Time Solid (S) g L
iy hh Water (W) | ! Dangerous Goods Hazard Warning
|
RT_SW01 w X . .' 2 [
! : - !
RT_SWo2 W X 2
T ] i [ "
RT_SWo3 W X I 2 '
RT_SWo4 w I ' 2 |
> - i FAQ X
| |
] RT SWo05 w X | 2 | , P
| | | L PoarRinbd
| 2 RT_SWO6 w X 2
I
27 RT_SwWo7 w X _ _.' e BB
| | - ] = Ll Yl
1.3 ¢
PL_SW01 w x ; P
| |
|
S ! —t el +-2 24
-
PUS———
PL_SW02 w b 4 £ ' | & 0q -
RT FDO1 )4 O~ ‘-B
Total Counts

Method of Shipment Courier (# ) fand Delivered bl
| ; ; ;

Signature

Eurofins Environmant Testing Australia Pty Ltd

Q83003 R1D Modified by Dr R Symons Approved by, G. Jackson Approved on 8 August 2019
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Eurolins ] Erivcoriment Testing ABN 50005 085521

‘:y

Sydney Labaratary

Unit F3 BIA.F 16 Mars Road Lane Cove West NSW 2066
0299008400  EnviroSampleNSW@eurofins.com

Brisbane Laboratory

Unit 1 21 Smaliwoed Place Murarrie QLD 4172
07 3802 4600  EnviroSampleQLD@eurolins.com

Unit 291 Leach Highway Kewdale WA 6105
089251 9600  EnviroSampleWA@eurofins.com

Melbourne Laboratory
6 Monlerey Road Dandenong South VIC 3175
038564 5000  EnvireSampleVic@eusofins.com

| Company GHD Pty Ltd Project Ne 12583428 Pro ag Vera Biermann Sampler(s) AK/AO
!
| Project Name MFS Adelaide HHERA Pl Esdat Handed over by AK/ AO
; Address 211 Victorla Square, Level 4, Adelaide, 5000 AacoountspayableAU@ghd.com 4
I Email for Invoice vera.blemmann@ghd.com
I B 3
i Z
Contact Name Ally Kirkman i 2 2 Email tor Results
! - "g ; i | | 3 o
] @ | i
[— 412625108 = @ g | | Containers Required Turnaround Time (TAT)
| 53 = I Change contamer type & sie f necessry. Detault wil ke 5 days if nat Ucked
w &F fid |
I 5i: ER = '
i = gﬁ = | | #Surcharge will apply
8 s " "
| Special Directions Plaase forward RT_FS01 to ALS < :ﬁ & 2 | ! - Qernight (reporting by 9am)+
29 res A | 2
| & ; % | [ E :1; Same day4 1day®
o . | & R
P o | slele|2|s|8B|%|= 2 days# 3days¢
Purchase Order % & I B 8| % e s 88 2 o i
2| g &|&| 8 § 2 58 5 days (Standard)
5 | T/ 23|k g3
Quote ID Ne GHD rates “% 8 § e 2 & T 8 3 Oflher( )
a | “l1el~v|(8|5|3%
=< | K 2 5|3
o | ?
Sampled Matrix &
i v S <
Client Sample IU Date/Time Solid (S) I | 5 1 Dany eroi:\ g{:odgT{r::;;sWamm
timntyy bt men Water (W) | | 9 9
1 [ i : . I |
RT FS01 X | | | : I 2 | Please forward to ALS
| ! | | ' | ‘
RT_FBO1 - w X ’ . 1
1 == | ] 1 =rEaah s
| 23 RT_FB02 | W b 4 ; 1
i ! | el
|
] RT_FB03 | w x | :
|
| | X | Ta 7l |
2 RT FB04 w X [ , 1 :#-' q m' ‘_
17 | | B i ] L 90| Y
2% RT_FB05 w ) 4 | 1| P kﬂ @
i ' ds
= ; - = 3 e ]
|
2 w X - 1
RT_FROG 1
28 PL FBO1 w X 1
|
[
hictzt | il
| | |
| Total Counts 9
Signature Date Time

|
| Method or Shipment Gousier (¢
|

Eurofins Environment Testing Australia Pty Ltd

QSM009_RI0 Modified by: Dr. R Symone Approved by: G. Jatkson Appravedon 8 Augas| 2019
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agreed otherwise. A copy is available on request.
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Environment Testing

ABN: 50 005 085 521

ABN: 91 05 0159 898

www.eurofins.com.au EnviroSales@eurofins.com

NZBN: 9429046024954

Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth

6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 1/2 Frost Drive 46-48 Banksia Road
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304 Welshpool

VIC 3175 VIC 3216 NSW 2145 ACT 2911 QLD 4172 Tel: +61 2 4968 8448 WA 6106

Tel: +61 3 8564 5000 Tel: +61 3 8564 5000 Tel: +61 2 9900 8400 Tel: +61 2 6113 8091 Tel: +61 7 3902 4600 NATA# 1261 Tel: +61 8 6253 4444
NATA# 1261 Site# 1254 NATA# 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289 NATA# 2377 Site# 2370

Auckland

35 O'Rorke Road
Penrose,

Auckland 1061

Tel: +64 9 526 4551
IANZ# 1327

Christchurch

43 Detroit Drive
Rolleston,
Christchurch 7675
Tel: +64 3 343 5201
IANZ# 1290

Sample Receipt Advice

Company name:
Contact name:
Project name:

Project ID:
Turnaround time:
Date/Time received
Eurofins reference
Sample Information
A detailed lis

o o o oo oo o g o

Split sample

Notes

Contact

If you have any questions with respect

Results will be delivered electronically

GHD Pty Ltd SA

Vera Biermann

MFS Adelaide HHERA
12583428

5 Day

Jun 9, 2023 3:02 PM
997597

t of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.
COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Appropriate sample containers have been used.

Sample containers for volatile analysis received with zero headspace.

sent to requested external lab.

Some samples have been subcontracted.

N/A Custody Seals intact (if used).

to these samples, please contact your Analytical Services Manager:
Amy Meunier on phone : or by email: AmyMeunier@eurofins.com

via email to Vera Biermann - vera.biermann@ghd.com.

Note: A copy of these results will also be delivered to the general GHD Pty Ltd SA email address.

+“Global Leader - Results you can trust

Samples have been provided with adequate time to commence analysis in accordance with the relevant
holding times.
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web: www.eurofins.com.au
email: EnviroSales@eurofins.com

ABN: 50 005 085 521

ABN: 91 05 0159 898

NZBN: 9429046024954

Melbourne

6 Monterey Road
Dandenong South

VIC 3175

Tel: +61 3 8564 5000
NATA# 1261 Site# 1254

Geelong Sydney Canberra Brisbane Newcastle

19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 1/2 Frost Drive
Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304
VIC 3216 NSW 2145 ACT 2911 QLD 4172 Tel: +61 2 4968 8448

Tel: +61 3 8564 5000 Tel: +61 2 9900 8400 Tel: +61 2 6113 8091 Tel: +61 7 3902 4600 NATA# 1261
NATA# 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289

Perth

46-48 Banksia Road
Welshpool

WA 6106

Tel: +61 8 6253 4444
NATA# 2377 Site# 2370

Auckland Christchurch
35 O'Rorke Road 43 Detroit Drive
Penrose, Rolleston,

Christchurch 7675
Tel: +64 3 343 5201
IANZ# 1290

Auckland 1061
Tel: +64 9 526 4551
IANZ# 1327

Company Name:
Address:

Project Name:
Project ID:

GHD Pty Ltd SA
GPO Box 2052
Adelaide

SA 5001

MFS Adelaide HHERA
12583428

Order No.:

Report #: 997597
Phone: 08 8111 6600
Fax: 08 8111 6699

Received:
Due:

Priority:
Contact Name:

Jun 9, 2023 3:02 PM
Jun 19, 2023

5 Day

Vera Biermann

Eurofins Analytical Services Manager : Amy Meunier

Sample Detail

a0l enn -
|0d pue -1ad

Melbourne Laboratory - NATA # 1261 Site # 1254

> | (sSv4d) seaueisans [AjfeosonA

External Laboratory

No [ SampleID | Sample Date | Sampling Matrix LAB ID
Time

1 RT_SWO01 Jun 09, 2023 Water M23-Jn0022884 | X
2 RT_SW02 Jun 09, 2023 Water M23-Jn0022885 | X
3 RT_SWO03 Jun 09, 2023 Water M23-Jn0022886 | X
4 RT_SW04 Jun 09, 2023 Water M23-Jn0022887 | X
5 RT_SWO05 Jun 09, 2023 Water M23-Jn0022888 | X
6 RT_SWO06 Jun 09, 2023 Water M23-Jn0022889 | X
7 RT_SWO07 Jun 09, 2023 Water M23-Jn0022890 | X
8 PL_SWO01 Jun 09, 2023 Water M23-Jn0022891 | X
9 PL_SWO02 Jun 09, 2023 Water M23-Jn0022892 | X
10 |RT_FDO1 Jun 09, 2023 Water M23-Jn0022893 | X
11 |RT_FBO1 Jun 09, 2023 Water M23-Jn0022894 | X
12 |RT_FB02 Jun 09, 2023 Water M23-Jn0022895 | X
13 |RT_FBO3 Jun 09, 2023 Water M23-Jn0022896 | X
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web: www.eurofins.com.au
email: EnviroSales@eurofins.com

ABN: 50 005 085 521

ABN: 91 05 0159 898

NZBN: 9429046024954

Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch

6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 1/2 Frost Drive 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304 Welshpool Penrose, Rolleston,

VIC 3175 VIC 3216 NSW 2145 ACT 2911 QLD 4172 Tel: +61 2 4968 8448 WA 6106 Auckland 1061 Christchurch 7675

Tel: +61 3 8564 5000
NATA# 1261 Site# 1254

Tel: +61 3 8564 5000

Tel: +61 2 9900 8400

Tel: +61 2 6113 8091

Tel: +61 7 3902 4600

NATA# 1261

NATA# 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289

Tel: +61 8 6253 4444

NATA# 2377 Site# 2370

Tel: +64 3 343 5201
IANZ# 1290

Tel: +64 9 526 4551
IANZ# 1327

Company Name:
Address:

Project Name:
Project ID:

GHD Pty Ltd SA
GPO Box 2052
Adelaide

SA 5001

MFS Adelaide HHERA
12583428

Order No.:
Report #:
Phone:
Fax:

997597
08 8111 6600
08 8111 6699

Received:
Due:

Priority:
Contact Name:

Jun 9, 2023 3:02 PM
Jun 19, 2023

5 Day

Vera Biermann

Eurofins Analytical Services Manager : Amy Meunier

Sample Detail

a0l enn -

|0d pue -iad

Melbourne Laboratory - NATA # 1261 Site # 1254

14 [RT_FB04 Jun 09, 2023 Water M23-Jn0022897
15 |RT_FBO5 Jun 09, 2023 Water M23-Jn0022898
16 |RT_FBO06 Jun 09, 2023 Water M23-Jn0022899
17 |PL_FBO1 Jun 09, 2023 Water M23-Jn0022900

XX [X XX [ (ssy4d) seouelsqns |&j[eoson|A

Test Counts

-
=




%% eu I‘Ofl ns Certificate of Analysis
Environment Testing

\\\\\\“I"/u/// . NATA Accredited

NAN~ S 7, Accreditation Number 1261
GHD Pty Ltd :\‘%///; - Site Number 1254
GPO Box 2052 ilam NATA Accredited i ith ISO/IEC 1702 i

- T T ' NATA i & Signator to the ILAC Malual Recogniion

Adelaide z /A N ¥ Arrangement for the mutual recognition of the

7, N\ N equivalence of testing, medical testing, calibration,
SA 5001 ’//,/, W ‘\\\\‘ inspection, proficiency testing scheme providers and

reference materials producers reports and certificates.

Attention: Vera Biermann
Report 997597-W
Project name MFS Adelaide HHERA
Project ID 12583428
Received Date Jun 09, 2023
Client Sample ID RT_SWO01 RT_SWO02 RT_SWO03 RT_SWo04
Sample Matrix Water Water Water Water
M23- M23- M23- M23-
Eurofins Sample No. Jn0022884 Jn0022885 Jn0022886 Jn0022887
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
Perfluorobutanoic acid (PFBA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
Perfluoropentanoic acid (PFPeA)N!* 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorohexanoic acid (PFHxA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluoroheptanoic acid (PFHpA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorooctanoic acid (PFOA)N'! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorononanoic acid (PFNA)N!! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorodecanoic acid (PFDA)N!! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluoroundecanoic acid (PFUnDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorododecanoic acid (PFDoDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotridecanoic acid (PFTrDA)N® 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotetradecanoic acid (PFTeDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
13C4-PFBA (surr.) 1 % 65 73 59 100
13C5-PFPeA (surr.) 1 % 62 85 86 107
13C5-PFHXA (surr.) 1 % 78 97 100 105
13C4-PFHpA (surr.) 1 % 83 96 92 100
13C8-PFOA (surr.) 1 % 87 95 87 95
13C5-PFNA (surr.) 1 % 95 98 88 97
13C6-PFDA (surr.) 1 % 108 114 92 85
13C2-PFUNDA (surr.) 1 % 109 115 99 88
13C2-PFDoDA (surr.) 1 % 110 103 94 92
13C2-PFTeDA (surr.) 1 % 109 61 81 96
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace
Perfluorobutanesulfonic acid (PFBS)N* 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluorononanesulfonic acid (PFNS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluoropropanesulfonic acid (PFPrS)N 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluoropentanesulfonic acid (PFPeS)N*® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluorohexanesulfonic acid (PFHxS)M* 0.001 ug/L <0.001 N0%0.001 N0%0.002 N0%0.001
Perfluoroheptanesulfonic acid (PFHpS)N*® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluorooctanesulfonic acid (PFOS)M* 0.0001 ug/L 0.0010 0.0011 0.0010 0.0032
Perfluorodecanesulfonic acid (PFDS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
13C3-PFBS (surr.) 1 % 82 96 96 100
1802-PFHxS (surr.) 1 % 96 98 94 99
13C8-PFOS (surr.) 1 % 109 109 95 93
Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 1 of 19

Date Reported: Jun 15, 2023 ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 997597-W
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Environment Testing

Client Sample ID RT_SWO01 RT_SWO02 RT_SWO03 RT_SWO04
Sample Matrix Water Water Water Water
M23- M23- M23- M23-
Eurofins Sample No. Jn0022884 Jn0022885 Jn0022886 Jn0022887
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl sulfonamido substances- Ultra Trace
Perfluorooctane sulfonamide (FOSA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N! 0.05 ug/L < 0.05 < 0.05 < 0.05 < 0.05
2—(N—methkl/llg)erﬂuoro—l—octane sulfonamido)-ethanol(N-
MeFOSE) 0.05 ug/L <0.05 <0.05 <0.05 <0.05
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-
EtFOSE)M! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-
EtFOSAA)M! 0.05 ug/L <0.05 < 0.05 < 0.05 < 0.05
N-methyl-perfluorooctanesulfonamidoacetic acid (N-
MeFOSAA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
13C8-FOSA (surr.) 1 % 119 110 97 95
D3-N-MeFOSA (surr.) 1 % 97 124 67 113
D5-N-EtFOSA (surr.) 1 % 97 123 66 120
D7-N-MeFOSE (surr.) 1 % 113 151 82 89
D9-N-EtFOSE (surr.) 1 % 109 115 78 92
D5-N-EtFOSAA (surr.) 1 % 95 116 96 90
D3-N-MeFOSAA (surr.) 1 % 101 113 103 92
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2
FTSA)M! 0.001 ug/L <0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2
FTSA)N! 0.005 ug/L < 0.005 < 0.005 < 0.005 < 0.005
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2
FTSA)N! 0.001 ug/L <0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2
FTSA)M! 0.001 ug/L <0.001 <0.001 <0.001 <0.001
13C2-4:2 FTSA (surr.) 1 % 57 118 89 100
13C2-6:2 FTSA (surr.) 1 % 67 91 88 101
13C2-8:2 FTSA (surr.) 1 % 77 110 89 90
13C2-10:2 FTSA (surr.) 1 % 89 103 105 95
PFASs Summations
Sum (PFHxXS + PFOS)* 0.001 ug/L 0.001 0.0021 0.003 0.0042
Sum of US EPA PFAS (PFOS + PFOA)* 0.001 ug/L 0.001 0.0011 0.001 0.0052
Sum of enHealth PFAS (PFHXS + PFOS + PFOA)* 0.001 ug/L 0.001 0.0021 0.003 0.0062
Sum of WA DWER PFAS (n=10)* 0.005 ug/L < 0.005 < 0.005 < 0.005 0.0102
Sum of PFASs (n=30)* 0.005 ug/L < 0.005 < 0.005 < 0.005 0.0112
Client Sample ID RT_SWO05 RT_SWO06 RT_SWO07 PL_SWO01
Sample Matrix Water Water Water Water
M23- M23- M23- M23-
Eurofins Sample No. Jn0022888 Jn0022889 Jn0022890 Jn0022891
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
Perfluorobutanoic acid (PFBA)N!* 0.05 ug/L < 0.05 < 0.05 <0.05 <0.05
Perfluoropentanoic acid (PFPeA)N! 0.01 ug/L <0.01 <0.01 <0.01 0.02
Perfluorohexanoic acid (PFHxA)N! 0.01 ug/L <0.01 <0.01 <0.01 0.03
Perfluoroheptanoic acid (PFHpA)M* 0.01 ug/L <0.01 <0.01 <0.01 N0S< 0.01
Perfluorooctanoic acid (PFOA)N! 0.01 ug/L <0.01 <0.01 <0.01 N090,01
Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 2 of 19

Date Reported: Jun 15, 2023

ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Report Number: 997597-W
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Environment Testing
Client Sample ID RT_SWO05 RT_SWO06 RT_SWO07 PL_SWO01
Sample Matrix Water Water Water Water
M23- M23- M23- M23-

Eurofins Sample No. Jn0022888 Jn0022889 Jn0022890 Jn0022891
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
Perfluorononanoic acid (PFNA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorodecanoic acid (PFDA)N!! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluoroundecanoic acid (PFUnDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorododecanoic acid (PFDoDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotridecanoic acid (PFTrDA)N® 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotetradecanoic acid (PFTeDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
13C4-PFBA (surr.) 1 % 171 166 138 70
13C5-PFPeA (surr.) 1 % 135 157 141 104
13C5-PFHXA (surr.) 1 % 131 137 130 99
13C4-PFHpA (surr.) 1 % 123 129 125 119
13C8-PFOA (surr.) 1 % 114 116 132 119
13C5-PFNA (surr.) 1 % 108 112 112 120
13C6-PFDA (surr.) 1 % 109 104 104 112
13C2-PFUNDA (surr.) 1 % 104 94 93 98
13C2-PFDoDA (surr.) 1 % 106 91 88 110
13C2-PFTeDA (surr.) 1 % 107 99 64 127
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace
Perfluorobutanesulfonic acid (PFBS)N* 0.001 ug/L <0.001 < 0.001 < 0.001 0.019
Perfluorononanesulfonic acid (PFNS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluoropropanesulfonic acid (PFPrS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 0.002
Perfluoropentanesulfonic acid (PFPeS)N*® 0.001 ug/L <0.001 < 0.001 < 0.001 N0%0.004
Perfluorohexanesulfonic acid (PFHxS)M* 0.001 ug/L N0%0.002 N0%0.002 N0%0.002 N0%0.035
Perfluoroheptanesulfonic acid (PFHpS)N*® 0.001 ug/L <0.001 < 0.001 < 0.001 N0%0.001
Perfluorooctanesulfonic acid (PFOS)M* 0.0001 ug/L 0.0037 0.0029 0.0032 0.062
Perfluorodecanesulfonic acid (PFDS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
13C3-PFBS (surr.) 1 % 115 128 118 104
1802-PFHxS (surr.) 1 % 112 111 109 106
13C8-PFOS (surr.) 1 % 104 102 100 83
Perfluoroalkyl sulfonamido substances- Ultra Trace
Perfluorooctane sulfonamide (FOSA)N! 0.05 ug/L < 0.05 < 0.05 < 0.05 < 0.05
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)N! 0.05 ug/L <0.05 < 0.05 <0.05 <0.05
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
2-(N-methxllgerﬂuoro-l-octane sulfonamido)-ethanol(N-
MeFOSE) 0.05 ug/L <0.05 <0.05 <0.05 <0.05
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-
EtFOSE)N1* 0.05 ug/L <0.05 < 0.05 < 0.05 < 0.05
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-
EtFOSAA)N! 0.05 ug/L <0.05 < 0.05 <0.05 <0.05
N-methyl-perfluorooctanesulfonamidoacetic acid (N-
MeFOSAA)N 0.05 ug/L <0.05 <0.05 <0.05 <0.05
13C8-FOSA (surr.) 1 % 100 100 101 91
D3-N-MeFOSA (surr.) 1 % 100 85 58 50
D5-N-EtFOSA (surr.) 1 % 101 109 73 70
D7-N-MeFOSE (surr.) 1 % 79 100 79 58
D9-N-EtFOSE (surr.) 1 % 101 106 90 78
D5-N-EtFOSAA (surr.) 1 % 97 100 104 124
D3-N-MeFOSAA (surr.) 1 % 107 104 107 115
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Client Sample ID RT_SWO05 RT_SWO06 RT_SWO07 PL_SWO01
Sample Matrix Water Water Water Water
M23- M23- M23- M23-
Eurofins Sample No. Jn0022888 Jn0022889 Jn0022890 Jn0022891
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2
FTSA)M! 0.001 ug/L < 0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2
FTSA)N! 0.005 ug/L < 0.005 < 0.005 < 0.005 < 0.005
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2
FTSA)M! 0.001 ug/L <0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2
FTSA)M! 0.001 ug/L < 0.001 <0.001 <0.001 <0.001
13C2-4:2 FTSA (surr.) 1 % 150 131 132 102
13C2-6:2 FTSA (surr.) 1 % 119 124 121 135
13C2-8:2 FTSA (surr.) 1 % 107 112 119 125
13C2-10:2 FTSA (surr.) 1 % 110 95 91 120
PFASs Summations
Sum (PFHxS + PFOS)* 0.001 ug/L 0.0057 0.0049 0.0052 0.097
Sum of US EPA PFAS (PFOS + PFOA)* 0.001 ug/L 0.0057 0.0059 0.0062 0.073
Sum of enHealth PFAS (PFHxXS + PFOS + PFOA)* 0.001 ug/L 0.0077 0.0079 0.0082 0.108
Sum of WA DWER PFAS (n=10)* 0.005 ug/L 0.0117 0.0129 0.0132 0.194
Sum of PFASs (n=30)* 0.005 ug/L 0.0127 0.0149 0.0152 0.206
Client Sample ID PL_SWO02 RT_FDO1 RT_FBO1 RT_FBO02
Sample Matrix Water Water Water Water
M23- M23- M23- M23-

Eurofins Sample No. Jn0022892 Jn0022893 Jn0022894 Jn0022895
Date Sampled Jun 09,2023 |Jun 09,2023 |Jun 09,2023 |Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
Perfluorobutanoic acid (PFBA)N!* 0.05 ug/L < 0.05 < 0.05 < 0.05 < 0.05
Perfluoropentanoic acid (PFPeA)N! 0.01 ug/L 0.02 <0.01 <0.01 <0.01
Perfluorohexanoic acid (PFHxA)N* 0.01 ug/L 0.05 <0.01 <0.01 <0.01
Perfluoroheptanoic acid (PFHpA)M* 0.01 ug/L N0%Q,02 <0.01 <0.01 <0.01
Perfluorooctanoic acid (PFOA)N! 0.01 ug/L 0.05 N0« 0.01 <0.01 <0.01
Perfluorononanoic acid (PFNA)N* 0.01 ug/L 0.01 <0.01 <0.01 <0.01
Perfluorodecanoic acid (PFDA)N! 0.01 ug/L 0.02 <0.01 <0.01 <0.01
Perfluoroundecanoic acid (PFUnDA)N* 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorododecanoic acid (PFDoDA)N* 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotridecanoic acid (PFTrDA)N® 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotetradecanoic acid (PFTeDA)M! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
13C4-PFBA (surr.) 1 % 95 120 85 94
13C5-PFPeA (surr.) 1 % 65 78 81 90
13C5-PFHXA (surr.) 1 % 58 80 89 95
13C4-PFHpA (surr.) 1 % 58 76 80 92
13C8-PFOA (surr.) 1 % 75 75 74 85
13C5-PENA (surr.) 1 % 81 73 72 80
13C6-PFDA (surr.) 1 % 76 83 88 95
13C2-PFUNDA (surr.) 1 % 100 86 78 86
13C2-PFDoDA (surr.) 1 % 102 116 83 84
13C2-PFTeDA (surr.) 1 % 156 189 75 55
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Client Sample ID PL_SWO02 RT_FDO1 RT_FBO1 RT_FBO02
Sample Matrix Water Water Water Water
M23- M23- M23- M23-

Eurofins Sample No. Jn0022892 Jn0022893 Jn0022894 Jn0022895
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace
Perfluorobutanesulfonic acid (PFBS)N! 0.001 ug/L 0.018 <0.001 <0.001 <0.001
Perfluorononanesulfonic acid (PFNS)N® 0.001 ug/L <0.001 <0.001 <0.001 <0.001
Perfluoropropanesulfonic acid (PFPrS)N® 0.001 ug/L 0.004 <0.001 <0.001 <0.001
Perfluoropentanesulfonic acid (PFPeS)N® 0.001 ug/L N0%0.006 < 0.001 < 0.001 < 0.001
Perfluorohexanesulfonic acid (PFHxS)N'* 0.001 ug/L N0%0,057 N0%0,002 < 0.001 < 0.001
Perfluoroheptanesulfonic acid (PFHpS)N*® 0.001 ug/L N0%0.003 < 0.001 < 0.001 < 0.001
Perfluorooctanesulfonic acid (PFOS)N'* 0.0001 ug/L 0.15 0.0024 0.0002 < 0.0001
Perfluorodecanesulfonic acid (PFDS)N'® 0.001 ug/L <0.001 <0.001 <0.001 <0.001
13C3-PFBS (surr.) 1 % 81 95 90 95
1802-PFHXxS (surr.) 1 % 84 84 79 91
13C8-PFOS (surr.) 1 % 78 79 86 91
Perfluoroalkyl sulfonamido substances- Ultra Trace
Perfluorooctane sulfonamide (FOSA)N! 0.05 ug/L < 0.05 < 0.05 <0.05 <0.05
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)N! 0.05 ug/L <0.05 <0.05 < 0.05 < 0.05
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N* 0.05 ug/L < 0.05 < 0.05 < 0.05 < 0.05
2-(N-methkllllg)erquoro-l-octane sulfonamido)-ethanol(N-
MeFOSE) 0.05 ug/L <0.05 <0.05 <0.05 <0.05
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-
EtFOSE)N* 0.05 ug/L <0.05 <0.05 <0.05 <0.05
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-
EtFOSAA)N! 0.05 ug/L <0.05 <0.05 < 0.05 < 0.05
N-methyl-perfluorooctanesulfonamidoacetic acid (N-
MeFOSAA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
13C8-FOSA (surr.) 1 % 71 116 93 92
D3-N-MeFOSA (surr.) 1 % 186 199 116 90
D5-N-EtFOSA (surr.) 1 % 121 193 127 93
D7-N-MeFOSE (surr.) 1 % 116 161 71 71
D9-N-EtFOSE (surr.) 1 % 120 181 78 66
D5-N-EtFOSAA (surr.) 1 % 94 99 96 99
D3-N-MeFOSAA (surr.) 1 % 66 88 86 93
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2
FTSA)M! 0.001 ug/L < 0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2
FTSA)N! 0.005 ug/L < 0.005 < 0.005 < 0.005 < 0.005
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2
FTSA)M! 0.001 ug/L <0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2
FTSA)M! 0.001 ug/L < 0.001 <0.001 <0.001 <0.001
13C2-4:2 FTSA (surr.) 1 % 66 66 95 107
13C2-6:2 FTSA (surr.) 1 % 88 94 99 108
13C2-8:2 FTSA (surr.) 1 % 95 85 108 107
13C2-10:2 FTSA (surr.) 1 % 110 117 101 106
PFASs Summations
Sum (PFHxS + PFOS)* 0.001 ug/L 0.207 0.0044 <0.001 <0.001
Sum of US EPA PFAS (PFOS + PFOA)* 0.001 ug/L 0.199 0.0044 <0.001 <0.001
Sum of enHealth PFAS (PFHxXS + PFOS + PFOA)* 0.001 ug/L 0.256 0.0064 <0.001 <0.001
Sum of WA DWER PFAS (n=10)* 0.005 ug/L 0.381 0.0104 < 0.005 < 0.005
Sum of PFASs (n=30)* 0.005 ug/L 0.433 0.0104 < 0.005 < 0.005
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Client Sample ID RT_FBO03 RT_FBO0O4 RT_FBO05 RT_FBO06
Sample Matrix Water Water Water Water
M23- M23- M23- M23-
Eurofins Sample No. Jn0022896 Jn0022897 Jn0022898 Jn0022899
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
Perfluorobutanoic acid (PFBA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
Perfluoropentanoic acid (PFPeA)N!* 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorohexanoic acid (PFHxA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluoroheptanoic acid (PFHpA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorooctanoic acid (PFOA)N't 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorononanoic acid (PFNA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorodecanoic acid (PFDA)N!! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluoroundecanoic acid (PFUnDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorododecanoic acid (PFDoDA)N! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotridecanoic acid (PFTrDA)N® 0.01 ug/L <0.01 <0.01 <0.01 <0.01
Perfluorotetradecanoic acid (PFTeDA)M! 0.01 ug/L <0.01 <0.01 <0.01 <0.01
13C4-PFBA (surr.) 1 % 94 92 93 91
13C5-PFPeA (surr.) 1 % 92 93 94 92
13C5-PFHXA (surr.) 1 % 95 94 94 92
13C4-PFHpA (surr.) 1 % 90 91 90 92
13C8-PFOA (surr.) 1 % 88 93 91 89
13C5-PFNA (surr.) 1 % 86 90 88 84
13C6-PFDA (surr.) 1 % 103 107 104 100
13C2-PFUNDA (surr.) 1 % 93 93 89 91
13C2-PFDoDA (surr.) 1 % 94 80 76 92
13C2-PFTeDA (surr.) 1 % 101 61 53 80
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace
Perfluorobutanesulfonic acid (PFBS)N* 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluorononanesulfonic acid (PFNS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluoropropanesulfonic acid (PFPrS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluoropentanesulfonic acid (PFPeS)N*® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluorohexanesulfonic acid (PFHxS)M* 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluoroheptanesulfonic acid (PFHpS)N*® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
Perfluorooctanesulfonic acid (PFOS)M* 0.0001 ug/L < 0.0001 < 0.0001 < 0.0001 < 0.0001
Perfluorodecanesulfonic acid (PFDS)N® 0.001 ug/L <0.001 < 0.001 < 0.001 < 0.001
13C3-PFBS (surr.) 1 % 95 95 94 96
1802-PFHxS (surr.) 1 % 91 91 94 94
13C8-PFOS (surr.) 1 % 97 101 102 94
Perfluoroalkyl sulfonamido substances- Ultra Trace
Perfluorooctane sulfonamide (FOSA)N! 0.05 ug/L < 0.05 < 0.05 < 0.05 < 0.05
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
2-(N-methxllgerfluoro-l-octane sulfonamido)-ethanol(N-
MeFOSE) 0.05 ug/L <0.05 <0.05 <0.05 <0.05
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-
EtFOSE)N1* 0.05 ug/L <0.05 < 0.05 < 0.05 < 0.05
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-
EtFOSAA)N! 0.05 ug/L <0.05 <0.05 <0.05 <0.05
N-methyl-perfluorooctanesulfonamidoacetic acid (N-
MeFOSAA)N 0.05 ug/L <0.05 <0.05 <0.05 <0.05
13C8-FOSA (surr.) 1 % 104 99 93 93
D3-N-MeFOSA (surr.) 1 % 132 114 132 139
D5-N-EtFOSA (surr.) 1 % 154 121 150 153
D7-N-MeFOSE (surr.) 1 % 929 80 80 79
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Client Sample ID RT_FBO03 RT_FBO0O4 RT_FBO05 RT_FBO06
Sample Matrix Water Water Water Water
M23- M23- M23- M23-
Eurofins Sample No. Jn0022896 Jn0022897 Jn0022898 Jn0022899
Date Sampled Jun 09, 2023 Jun 09, 2023 Jun 09, 2023 Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl sulfonamido substances- Ultra Trace
D9-N-EtFOSE (surr.) % 102 93 85 81
D5-N-EtFOSAA (surr.) % 106 102 92 103
D3-N-MeFOSAA (surr.) % 100 99 96 96
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2
FTSA)N! 0.001 ug/L < 0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2
FTSA)N! 0.005 ug/L < 0.005 < 0.005 < 0.005 < 0.005
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2
FTSA)M! 0.001 ug/L <0.001 <0.001 <0.001 <0.001
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2
FTSA)N! 0.001 ug/L < 0.001 <0.001 <0.001 <0.001
13C2-4:2 FTSA (surr.) 1 % 100 98 101 101
13C2-6:2 FTSA (surr.) 1 % 106 105 107 102
13C2-8:2 FTSA (surr.) 1 % 113 112 146 131
13C2-10:2 FTSA (surr.) 1 % 121 103 93 116
PFASs Summations
Sum (PFHxS + PFOS)* 0.001 ug/L <0.001 <0.001 < 0.001 < 0.001
Sum of US EPA PFAS (PFOS + PFOA)* 0.001 ug/L <0.001 <0.001 < 0.001 < 0.001
Sum of enHealth PFAS (PFHxS + PFOS + PFOA)* 0.001 ug/L <0.001 <0.001 < 0.001 < 0.001
Sum of WA DWER PFAS (n=10)* 0.005 ug/L < 0.005 < 0.005 < 0.005 < 0.005
Sum of PFASs (n=30)* 0.005 ug/L < 0.005 < 0.005 < 0.005 < 0.005
Client Sample ID PL_FBO1
Sample Matrix Water
M23-

Eurofins Sample No. Jn0022900
Date Sampled Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
Perfluorobutanoic acid (PFBA)N* 0.05 ug/L < 0.05
Perfluoropentanoic acid (PFPeA)N! 0.01 ug/L <0.01
Perfluorohexanoic acid (PFHxA)N! 0.01 ug/L <0.01
Perfluoroheptanoic acid (PFHpA)N* 0.01 ug/L <0.01
Perfluorooctanoic acid (PFOA)N! 0.01 ug/L <0.01
Perfluorononanoic acid (PFNA)N! 0.01 ug/L <0.01
Perfluorodecanoic acid (PFDA)N! 0.01 ug/L <0.01
Perfluoroundecanoic acid (PFUNDA)N! 0.01 ug/L <0.01
Perfluorododecanoic acid (PFDoDA)N! 0.01 ug/L <0.01
Perfluorotridecanoic acid (PFTrDA)N® 0.01 ug/L <0.01
Perfluorotetradecanoic acid (PFTeDA)M! 0.01 ug/L <0.01
13C4-PFBA (surr.) 1 % 96
13C5-PFPeA (surr.) 1 % 97
13C5-PFHXA (surr.) 1 % 98
13C4-PFHpA (surr.) 1 % 94
13C8-PFOA (surr.) 1 % 94
13C5-PFNA (surr.) 1 % 90
13C6-PFDA (surr.) 1 % 105
13C2-PFUNDA (surr.) 1 % 92
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Client Sample ID PL_FBO1
Sample Matrix Water
M23-
Eurofins Sample No. Jn0022900
Date Sampled Jun 09, 2023
Test/Reference LOR Unit
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
13C2-PFDoDA (surr.) 1 % 83
13C2-PFTeDA (surr.) 1 % 48
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace
Perfluorobutanesulfonic acid (PFBS)N* 0.001 ug/L <0.001
Perfluorononanesulfonic acid (PFNS)N® 0.001 ug/L <0.001
Perfluoropropanesulfonic acid (PFPrS)N 0.001 ug/L <0.001
Perfluoropentanesulfonic acid (PFPeS)N*® 0.001 ug/L <0.001
Perfluorohexanesulfonic acid (PFHxS)M* 0.001 ug/L <0.001
Perfluoroheptanesulfonic acid (PFHpS)N*® 0.001 ug/L <0.001
Perfluorooctanesulfonic acid (PFOS)M* 0.0001 ug/L < 0.0001
Perfluorodecanesulfonic acid (PFDS)N® 0.001 ug/L <0.001
13C3-PFBS (surr.) 1 % 97
1802-PFHxS (surr.) 1 % 98
13C8-PFOS (surr.) 1 % 102
Perfluoroalkyl sulfonamido substances- Ultra Trace
Perfluorooctane sulfonamide (FOSA)N! 0.05 ug/L < 0.05
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)N! 0.05 ug/L <0.05
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N! 0.05 ug/L <0.05
2-(N-methkllllgerfluoro-l-octane sulfonamido)-ethanol(N-
MeFOSE) 0.05 ug/L <0.05
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-
EtFOSE)M! 0.05 ug/L <0.05
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-
EtFOSAA)N! 0.05 ug/L <0.05
N-methyl-perfluorooctanesulfonamidoacetic acid (N-
MeFOSAA)N! 0.05 ug/L <0.05
13C8-FOSA (surr.) 1 % 101
D3-N-MeFOSA (surr.) 1 % 122
D5-N-EtFOSA (surr.) 1 % 130
D7-N-MeFOSE (surr.) 1 % 77
D9-N-EtFOSE (surr.) 1 % 82
D5-N-EtFOSAA (surr.) 1 % 101
D3-N-MeFOSAA (surr.) 1 % 100
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2
FTSA)N! 0.001 ug/L <0.001
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2
FTSA)N! 0.005 ug/L < 0.005
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2
FTSA)M! 0.001 ug/L <0.001
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2
FTSA)N! 0.001 ug/L <0.001
13C2-4:2 FTSA (surr.) 1 % 106
13C2-6:2 FTSA (surr.) 1 % 109
13C2-8:2 FTSA (surr.) 1 % 125
13C2-10:2 FTSA (surr.) 1 % 110
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Client Sample ID PL_FBO1
Sample Matrix Water
M23-
Eurofins Sample No. Jn0022900
Date Sampled Jun 09, 2023
Test/Reference LOR Unit
PFASs Summations
Sum (PFHxS + PFOS)* 0.001 ug/L <0.001
Sum of US EPA PFAS (PFOS + PFOA)* 0.001 ug/L <0.001
Sum of enHealth PFAS (PFHxXS + PFOS + PFOA)* 0.001 ug/L <0.001
Sum of WA DWER PFAS (n=10)* 0.005 ug/L < 0.005
Sum of PFASs (n=30)* 0.005 ug/L <0.005

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
ABN : 50 005 085 521 Telephone: +61 3 8564 5000
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site
Perfluoroalkyl carboxylic acids (PFCASs) - Ultra Trace Melbourne

- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS) - ultra trace

Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace Melbourne

- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS) - ultra trace

Perfluoroalkyl sulfonamido substances- Ultra Trace Melbourne

- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS) - ultra trace

n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace Melbourne

- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS) - ultra trace

Extracted
Jun 14, 2023

Jun 14, 2023

Jun 14, 2023

Jun 14, 2023

Holding Time
28 Days

28 Days

28 Days

28 Days

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
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web: www.eurofins.com.au
email: EnviroSales@eurofins.com

ABN: 50 005 085 521

ABN: 91 05 0159 898

NZBN: 9429046024954

Melbourne

6 Monterey Road
Dandenong South

VIC 3175

Tel: +61 3 8564 5000
NATA# 1261 Site# 1254

Geelong Sydney Canberra Brisbane Newcastle

19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 1/2 Frost Drive
Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304
VIC 3216 NSW 2145 ACT 2911 QLD 4172 Tel: +61 2 4968 8448

Tel: +61 3 8564 5000 Tel: +61 2 9900 8400 Tel: +61 2 6113 8091 Tel: +61 7 3902 4600 NATA# 1261
NATA# 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289

Perth

46-48 Banksia Road
Welshpool

WA 6106

Tel: +61 8 6253 4444
NATA# 2377 Site# 2370

Auckland Christchurch
35 O'Rorke Road 43 Detroit Drive
Penrose, Rolleston,

Christchurch 7675
Tel: +64 3 343 5201
IANZ# 1290

Auckland 1061
Tel: +64 9 526 4551
IANZ# 1327

Company Name:
Address:

Project Name:
Project ID:

GHD Pty Ltd SA
GPO Box 2052
Adelaide

SA 5001

MFS Adelaide HHERA
12583428

Order No.:

Report #: 997597
Phone: 08 8111 6600
Fax: 08 8111 6699

Received:
Due:

Priority:
Contact Name:

Jun 9, 2023 3:02 PM
Jun 19, 2023

5 Day

Vera Biermann

Eurofins Analytical Services Manager : Amy Meunier

Sample Detail

a0l enn -
|0d pue -1ad

Melbourne Laboratory - NATA # 1261 Site # 1254

> | (sSv4d) seaueisans [AjfeosonA

External Laboratory

No [ SampleID | Sample Date | Sampling Matrix LAB ID
Time

1 RT_SWO01 Jun 09, 2023 Water M23-Jn0022884 | X
2 RT_SW02 Jun 09, 2023 Water M23-Jn0022885 | X
3 RT_SWO03 Jun 09, 2023 Water M23-Jn0022886 | X
4 RT_SW04 Jun 09, 2023 Water M23-Jn0022887 | X
5 RT_SWO05 Jun 09, 2023 Water M23-Jn0022888 | X
6 RT_SWO06 Jun 09, 2023 Water M23-Jn0022889 | X
7 RT_SWO07 Jun 09, 2023 Water M23-Jn0022890 | X
8 PL_SWO01 Jun 09, 2023 Water M23-Jn0022891 | X
9 PL_SWO02 Jun 09, 2023 Water M23-Jn0022892 | X
10 |RT_FDO1 Jun 09, 2023 Water M23-Jn0022893 | X
11 |RT_FBO1 Jun 09, 2023 Water M23-Jn0022894 | X
12 |RT_FB02 Jun 09, 2023 Water M23-Jn0022895 | X
13 |RT_FBO3 Jun 09, 2023 Water M23-Jn0022896 | X

Date Reported:Jun 15, 2023

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
ABN : 50 005 085 521 Telephone: +61 3 8564 5000
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Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch
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NATA# 1261

Tel: +61 8 6253 4444
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Tel: +64 9 526 4551

IANZ# 1327 IANZ# 1290

Company Name:
Address:

Project Name:
Project ID:

GHD Pty Ltd SA
GPO Box 2052
Adelaide

SA 5001

MFS Adelaide HHERA
12583428

Order No.:
Report #:
Phone:
Fax:

997597
08 8111 6600
08 8111 6699

Received:
Due:

Priority:
Contact Name:

Jun 9, 2023 3:02 PM
Jun 19, 2023

5 Day

Vera Biermann

Eurofins Analytical Services Manager : Amy Meunier

Sample Detail

a0l enn -

|0d pue -iad

Melbourne Laboratory - NATA # 1261 Site # 1254

14 [RT_FB04 Jun 09, 2023 Water M23-Jn0022897
15 |RT_FBO5 Jun 09, 2023 Water M23-Jn0022898
16 |RT_FBO06 Jun 09, 2023 Water M23-Jn0022899
17 |PL_FBO1 Jun 09, 2023 Water M23-Jn0022900

XX [X XX [ (ssy4d) seouelsqns |&j[eoson|A

Test Counts

-
=

Date Reported:Jun 15, 2023

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
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Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an ‘as received' basis.

Information identified on this report with blue colour, indicates data provided by customer that may have an impact on the results.

© ® N g~ eN

This report replaces any interim results previously issued.

Holding Times

Please refer to '‘Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

Units

mg/kg: milligrams per kilogram mg/L: milligrams per litre Hg/L: micrograms per litre

ppm: parts per million ppb: parts per billion %: Percentage

org/100 mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 mL: Most Probable Number of organisms per 100 millilitres
CFU: Colony forming unit
Terms

APHA American Public Health Association

coc Chain of Custody

CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (1ISO17034) - reported as percent recovery.

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

LOR Limit of Reporting.

LCS Laboratory Control Sample - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.
NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.
RPD Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

SRA Sample Receipt Advice

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment however free tributyltin was measured

and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.

TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence

QSM US Department of Defense Quality Systems Manual Version 5.4

US EPA United States Environmental Protection Agency

WA DWER Sum of PFBA, PFPeA, PFHXA, PFHpA, PFOA, PFBS, PFHXS, PFOS, 6:2 FTSA, 8:2 FTSA

QC - Acceptance Criteria
The acceptance criteria should be used as a guide only and may be different when site specific Sampling Analysis and Quality Plan (SAQP) have been implemented

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPD must lie between 0-50%

Results >20 times the LOR: RPD must lie between 0-30%

NOTE: pH duplicates are reported as a range not as RPD

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS. SVOCs recoveries 20 — 150%

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.4 where no positive PFAS results have been reported have been reviewed and no data was
affected.

QC Data General Comments

1. Where aresultis reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery the term "INT" appears against that analyte.

5. For Matrix Spikes and LCS results a dash "-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 13 of 19
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Quality Control Results

Test Units | Result1 Acf?rﬁ’qti?gce Lpigsifs ngl(;gyelng

Method Blank

Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace

Perfluorobutanoic acid (PFBA) ug/L <0.05 0.05 Pass
Perfluoropentanoic acid (PFPeA) ug/L <0.01 0.01 Pass
Perfluorohexanoic acid (PFHxA) ug/L <0.01 0.01 Pass
Perfluoroheptanoic acid (PFHpA) ug/L <0.01 0.01 Pass
Perfluorooctanoic acid (PFOA) ug/L <0.01 0.01 Pass
Perfluorononanoic acid (PFNA) ug/L <0.01 0.01 Pass
Perfluorodecanoic acid (PFDA) ug/L <0.01 0.01 Pass
Perfluoroundecanoic acid (PFUNDA) ug/L <0.01 0.01 Pass
Perfluorododecanoic acid (PFDoDA) ug/L <0.01 0.01 Pass
Perfluorotridecanoic acid (PFTrDA) ug/L <0.01 0.01 Pass
Perfluorotetradecanoic acid (PFTeDA) ug/L <0.01 0.01 Pass
Method Blank
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace

Perfluorobutanesulfonic acid (PFBS) ug/L <0.001 0.001 Pass
Perfluorononanesulfonic acid (PENS) ug/L <0.001 0.001 Pass
Perfluoropropanesulfonic acid (PFPrS) ug/L <0.001 0.001 Pass
Perfluoropentanesulfonic acid (PFPeS) ug/L <0.001 0.001 Pass
Perfluorohexanesulfonic acid (PFHXS) ug/L <0.001 0.001 Pass
Perfluoroheptanesulfonic acid (PFHpS) ug/L <0.001 0.001 Pass
Perfluorooctanesulfonic acid (PFOS) ug/L < 0.0001 0.0001 Pass
Perfluorodecanesulfonic acid (PFDS) ug/L <0.001 0.001 Pass
Method Blank
Perfluoroalkyl sulfonamido substances- Ultra Trace

Perfluorooctane sulfonamide (FOSA) ug/L <0.05 0.05 Pass
N-methylperfluoro-1-octane sulfonamide (N-MeFOSA) ug/L <0.05 0.05 Pass
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA) ug/L <0.05 0.05 Pass
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol(N-

MeFOSE) ug/L <0.05 0.05 Pass
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-EtFOSE) ug/L <0.05 0.05 Pass
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) ug/L <0.05 0.05 Pass
N-methyl-perfluorooctanesulfonamidoacetic acid (N-MeFOSAA) ug/L <0.05 0.05 Pass
Method Blank
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace

1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2 FTSA) ug/L <0.001 0.001 Pass
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2 FTSA) ug/L < 0.005 0.005 Pass
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2 FTSA) ug/L <0.001 0.001 Pass
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2 FTSA) ug/L < 0.001 0.001 Pass
LCS - % Recovery
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace
Perfluorobutanoic acid (PFBA) % 97 50-150 Pass
Perfluoropentanoic acid (PFPeA) % 82 50-150 Pass
Perfluorohexanoic acid (PFHxA) % 83 50-150 Pass
Perfluoroheptanoic acid (PFHpA) % 84 50-150 Pass
Perfluorooctanoic acid (PFOA) % 88 50-150 Pass
Perfluorononanoic acid (PENA) % 108 50-150 Pass
Perfluorodecanoic acid (PFDA) % 98 50-150 Pass
Perfluoroundecanoic acid (PFUnDA) % 93 50-150 Pass
Perfluorododecanoic acid (PFDoDA) % 88 50-150 Pass
Perfluorotridecanoic acid (PFTrDA) % 63 50-150 Pass
Perfluorotetradecanoic acid (PFTeDA) % 87 50-150 Pass
Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175 Page 14 of 19
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Test Units Result 1 Aci(iar?]ti?:ce Lpir?wsitss ngggyéng
LCS - % Recovery
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace
Perfluorobutanesulfonic acid (PFBS) % 75 50-150 Pass
Perfluorononanesulfonic acid (PFNS) % 89 50-150 Pass
Perfluoropropanesulfonic acid (PFPrS) % 99 50-150 Pass
Perfluoropentanesulfonic acid (PFPeS) % 91 50-150 Pass
Perfluorohexanesulfonic acid (PFHxS) % 88 50-150 Pass
Perfluoroheptanesulfonic acid (PFHpS) % 94 50-150 Pass
Perfluorooctanesulfonic acid (PFOS) % 95 50-150 Pass
Perfluorodecanesulfonic acid (PFDS) % 83 50-150 Pass
LCS - % Recovery
Perfluoroalkyl sulfonamido substances- Ultra Trace
Perfluorooctane sulfonamide (FOSA) % 77 50-150 Pass
N-methylperfluoro-1-octane sulfonamide (N-MeFOSA) % 92 50-150 Pass
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA) % 70 50-150 Pass
2-(N-methylperfluoro-1-octane sulfonamido)-ethanol(N-
MeFOSE) % 116 50-150 Pass
2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-EtFOSE) % 95 50-150 Pass
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) % 98 50-150 Pass
N-methyl-perfluorooctanesulfonamidoacetic acid (N-MeFOSAA) % 81 50-150 Pass
LCS - % Recovery
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace
1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2 FTSA) % 91 50-150 Pass
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2 FTSA) % 130 50-150 Pass
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2 FTSA) % 97 50-150 Pass
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2 FTSA) % 82 50-150 Pass
Test Lab Sample ID So%f\ce Units Result 1 Aciiengti?gce L'?r?]sitss ng:)lgyéng
Spike - % Recovery
Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace Result 1
Perfluorobutanoic acid (PFBA) M23-Jn0022894 CP % 96 50-150 Pass
Perfluoropentanoic acid (PFPeA) M23-Jn0022894 CP % 82 50-150 Pass
Perfluorohexanoic acid (PFHxA) M23-Jn0022894 CP % 80 50-150 Pass
Perfluoroheptanoic acid (PFHpA) M23-Jn0022894 CP % 85 50-150 Pass
Perfluorooctanoic acid (PFOA) M23-Jn0022894 CP % 90 50-150 Pass
Perfluorononanoic acid (PFNA) M23-Jn0022894 CP % 113 50-150 Pass
Perfluorodecanoic acid (PFDA) M23-Jn0022894 CP % 93 50-150 Pass
Perfluoroundecanoic acid
(PFUNDA) M23-Jn0022894 CP % 100 50-150 Pass
Perfluorododecanoic acid
(PFDoDA) M23-Jn0022894 CP % 90 50-150 Pass
Perfluorotridecanoic acid (PFTrDA) | M23-Jn0022894 CP % 58 50-150 Pass
Perfluorotetradecanoic acid
(PFTeDA) M23-Jn0022894 CP % 100 50-150 Pass
Spike - % Recovery
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace Result 1
Perfluorobutanesulfonic acid
(PFBS) M23-Jn0022894 CP % 75 50-150 Pass
Perfluorononanesulfonic acid
(PENS) M23-Jn0022894 CP % 89 50-150 Pass
Perfluoropropanesulfonic acid
(PFPrS) M23-Jn0022894 CP % 99 50-150 Pass
Perfluoropentanesulfonic acid
(PFPeS) M23-Jn0022894 CP % 91 50-150 Pass
Perfluorohexanesulfonic acid
(PFHXS) M23-Jn0022894 CP % 89 50-150 Pass
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QA : Acceptance| Pass | Qualifying
Test Lab Sample ID Source Units Result 1 Limits Limits Code

Perfluoroheptanesulfonic acid

(PFHpS) M23-Jn0022894 CP % 87 50-150 Pass
Perfluorooctanesulfonic acid

(PFOS) M23-Jn0022894 CP % 88 50-150 Pass
Perfluorodecanesulfonic acid

(PFDS) M23-Jn0022894 CP % 84 50-150 Pass
Spike - % Recovery

Perfluoroalkyl sulfonamido substances- Ultra Trace Result 1

Perfluorooctane sulfonamide

(FOSA) M23-Jn0022894 CP % 86 50-150 Pass
N-methylperfluoro-1-octane

sulfonamide (N-MeFOSA) M23-Jn0022894 CP % 139 50-150 Pass
N-ethylperfluoro-1-octane

sulfonamide (N-EtFOSA) M23-Jn0022894 CP % 104 50-150 Pass
2-(N-methylperfluoro-1-octane

sulfonamido)-ethanol(N-MeFOSE) | M23-Jn0022894 CP % 152 50-150 Fail Q08
2-(N-ethylperfluoro-1-octane

sulfonamido)-ethanol(N-EtFOSE) M23-Jn0022894 CP % 123 50-150 Pass

N-ethyl-

perfluorooctanesulfonamidoacetic

acid (N-EtFOSAA) M23-Jn0022894 CP % 94 50-150 Pass
N-methyl-

perfluorooctanesulfonamidoacetic

acid (N-MeFOSAA) M23-Jn0022894 CP % 86 50-150 Pass
Spike - % Recovery

n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace Result 1

1H.1H.2H.2H-

perfluorohexanesulfonic acid (4:2

FTSA) M23-Jn0022894 CP % 89 50-150 Pass
1H.1H.2H.2H-

perfluorooctanesulfonic acid(6:2

FTSA) M23-Jn0022894 CP % 94 50-150 Pass
1H.1H.2H.2H-

perfluorodecanesulfonic acid (8:2

FTSA) M23-Jn0022894 CP % 96 50-150 Pass
1H.1H.2H.2H-

perfluorododecanesulfonic acid

(10:2 FTSA) M23-Jn0022894 CP % 88 50-150 Pass

QA : Acceptance| Pass | Qualifying
Test Lab Sample ID Source | Units Result 1 Limits Limits Code

Duplicate

Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace Result 1 | Result 2 RPD

Perfluorobutanoic acid (PFBA) M23-Jn0022884 CP ug/L <0.05 <0.05 <1 30% Pass
Perfluoropentanoic acid (PFPeA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorohexanoic acid (PFHxA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroheptanoic acid (PFHpA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorooctanoic acid (PFOA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorononanoic acid (PENA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorodecanoic acid (PFDA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroundecanoic acid

(PFUNDA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorododecanoic acid

(PFDoDA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotridecanoic acid (PFTrDA) | M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotetradecanoic acid

(PFTeDA) M23-Jn0022884 CP ug/L <0.01 <0.01 <1 30% Pass
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Duplicate
Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace Result 1 | Result 2 RPD
Perfluorobutanesulfonic acid

(PFBS) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Perfluorononanesulfonic acid

(PENS) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Perfluoropropanesulfonic acid

(PFPrS) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Perfluoropentanesulfonic acid

(PFPeS) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Perfluorohexanesulfonic acid

(PFHXS) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Perfluoroheptanesulfonic acid

(PFHpS) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Perfluorooctanesulfonic acid

(PFOS) M23-Jn0022884 CP ug/L 0.0010 0.0008 26 30% Pass
Perfluorodecanesulfonic acid

(PFDS) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Duplicate
Perfluoroalkyl sulfonamido substances- Ultra Trace Result 1 | Result 2 RPD

Perfluorooctane sulfonamide

(FOSA) M23-Jn0022884 CP ug/L <0.05 < 0.05 <1 30% Pass
N-methylperfluoro-1-octane

sulfonamide (N-MeFOSA) M23-Jn0022884 CP ug/L <0.05 <0.05 <1 30% Pass
N-ethylperfluoro-1-octane

sulfonamide (N-EtFOSA) M23-Jn0022884 CP ug/L <0.05 <0.05 <1 30% Pass
2-(N-methylperfluoro-1-octane

sulfonamido)-ethanol(N-MeFOSE) | M23-Jn0022884 CP ug/L <0.05 < 0.05 <1 30% Pass
2-(N-ethylperfluoro-1-octane

sulfonamido)-ethanol(N-EtFOSE) M23-Jn0022884 CP ug/L <0.05 <0.05 <1 30% Pass
N-ethyl-

perfluorooctanesulfonamidoacetic

acid (N-EtFOSAA) M23-Jn0022884 CP ug/L <0.05 <0.05 <1 30% Pass
N-methyl-

perfluorooctanesulfonamidoacetic

acid (N-MeFOSAA) M23-Jn0022884 CP ug/L <0.05 < 0.05 <1 30% Pass
Duplicate

n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace Result 1 | Result 2 RPD

1H.1H.2H.2H-

perfluorohexanesulfonic acid (4:2

FTSA) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
1H.1H.2H.2H-

perfluorooctanesulfonic acid(6:2

FTSA) M23-Jn0022884 CP ug/L <0.005 | <0.005 <1 30% Pass
1H.1H.2H.2H-

perfluorodecanesulfonic acid (8:2

FTSA) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
1H.1H.2H.2H-

perfluorododecanesulfonic acid

(10:2 FTSA) M23-Jn0022884 CP ug/L <0.001 | <0.001 <1 30% Pass
Duplicate

Perfluoroalkyl carboxylic acids (PFCAs) - Ultra Trace Result 1 | Result 2 RPD

Perfluorobutanoic acid (PFBA) M23-Jn0022900 CP ug/L <0.05 <0.05 <1 30% Pass
Perfluoropentanoic acid (PFPeA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorohexanoic acid (PFHxA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroheptanoic acid (PFHpA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorooctanoic acid (PFOA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorononanoic acid (PFNA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorodecanoic acid (PFDA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluoroundecanoic acid

(PFUNDA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorododecanoic acid

(PFDoDA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotridecanoic acid (PFTrDA) | M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
Perfluorotetradecanoic acid

(PFTeDA) M23-Jn0022900 CP ug/L <0.01 <0.01 <1 30% Pass
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Duplicate

Perfluoroalkyl sulfonic acids (PFSAs)- Ultra Trace Result 1 | Result 2 RPD

Perfluorobutanesulfonic acid

(PFBS) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

Perfluorononanesulfonic acid

(PENS) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

Perfluoropropanesulfonic acid

(PFPrS) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

Perfluoropentanesulfonic acid

(PFPeS) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

Perfluorohexanesulfonic acid

(PFHXS) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

Perfluoroheptanesulfonic acid

(PFHpS) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

Perfluorooctanesulfonic acid

(PFOS) M23-Jn0022900 CP ug/L <0.0001 | <0.0001 <1 30% Pass

Perfluorodecanesulfonic acid

(PFDS) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

Duplicate

Perfluoroalkyl sulfonamido substances- Ultra Trace Result 1 | Result 2 RPD

Perfluorooctane sulfonamide

(FOSA) M23-Jn0022900 CP ug/L <0.05 < 0.05 <1 30% Pass

N-methylperfluoro-1-octane

sulfonamide (N-MeFOSA) M23-Jn0022900 CP ug/L <0.05 <0.05 <1 30% Pass

N-ethylperfluoro-1-octane

sulfonamide (N-EtFOSA) M23-Jn0022900 CP ug/L <0.05 <0.05 <1 30% Pass

2-(N-methylperfluoro-1-octane

sulfonamido)-ethanol(N-MeFOSE) [ M23-Jn0022900 CP ug/L <0.05 < 0.05 <1 30% Pass

2-(N-ethylperfluoro-1-octane

sulfonamido)-ethanol(N-EtFOSE) M23-Jn0022900 CP ug/L <0.05 <0.05 <1 30% Pass

N-ethyl-

perfluorooctanesulfonamidoacetic

acid (N-EtFOSAA) M23-Jn0022900 CP ug/L <0.05 <0.05 <1 30% Pass

N-methyl-

perfluorooctanesulfonamidoacetic

acid (N-MeFOSAA) M23-Jn0022900 CP ug/L <0.05 < 0.05 <1 30% Pass

Duplicate

n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)- Ultra Trace Result 1 | Result 2 RPD

1H.1H.2H.2H-

perfluorohexanesulfonic acid (4:2

FTSA) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

1H.1H.2H.2H-

perfluorooctanesulfonic acid(6:2

FTSA) M23-Jn0022900 CP ug/L <0.005 | <0.005 <1 30% Pass

1H.1H.2H.2H-

perfluorodecanesulfonic acid (8:2

FTSA) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass

1H.1H.2H.2H-

perfluorododecanesulfonic acid

(10:2 FTSA) M23-Jn0022900 CP ug/L <0.001 | <0.001 <1 30% Pass
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description
NO09 Quantification of linear and branched isomers has been conducted as a single total response using the relative response factor for the corresponding linear/branched standard.

Isotope dilution is used for calibration of each native compound for which an exact labelled analogue is available (Isotope Dilution Quantitation). The isotopically labelled
N11 analogues allow identification and recovery correction of the concentration of the associated native PFAS compounds.

Where the native PFAS compound does not have labelled analogue then the quantification is made using the Extracted Internal Standard Analyte with the closest retention time
N15 to the analyte and no recovery correction has been made (Internal Standard Quantitation).

The matrix spike recovery is outside of the recommended acceptance criteria. An acceptable recovery was obtained for the laboratory control sample indicating a sample matrix
Qo8 interference.

Authorised by:

Catherine Wilson Analytical Services Manager
Joseph Edouard Senior Analyst-PFAS

Glenn Jackson
Managing Director

Final Report — this report replaces any previously issued Report

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this )
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Appendix H1 — Photographic log — Surface Water Locations

Park 23
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‘ Photo 1 Bridge access within Park 23 (Wirranendi). Photo 2 Vegetation of Park 23 (Wirranendi).
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Photo 5 Fencing of creek near sampling location PL_SWO02 Photo 6 Sampling location PL_SW02
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River Torrens

= S = :

Photo 9 Underneath Playford Bridge, near sampling location RT_ SWO01. Photo 10 Upstream of sampling location RT_SWO01. ‘
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Photo 12 Track access to sampling location RT_SWO02.

Photo 11 Sampling location RT_SWO01

ez,

Photo 13

Entrance to sampling location RT_SWO02. Photo 14 Adjacent road to sampling location RT_SWO02.
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Photo 17 Flow observed at location RT_SWO02. Photo 18 Downstream of sampling location RT_SWO02.
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Flow of water upstream of sample location RT_SW03.
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Sampling location
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‘ Photo 22 Sampling location RT_SW04 showing stormwater outlet.
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Photo 24

Photo 23 Sampling location RT_SWO05 near University Footbridge.
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Photo 26 Sampling location RT_SW05.

Photo 25 Upstream viewpoint of sampl ing location RT.
GHD | South Australian Metropolitan Fire Service | 12583428 | MFS Adelaide Fire




Photo 27 Wooden planks providing access to sampling location RT_SWO06 in Photo 28 Torrens Lake.
Torrens Lake.
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Photo 29 Sampling location RT_SWO06 in Torrens Lake behind rail yard, convention Photo 30 Downstream of sampling location RT_SWO07.
centre and Royal Adelaide Hospital.
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— Stormwater Locations

ic Log

Photograph
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Append

Park 23

Looking west from sample location

e 1 along Wakefield Street.

Stormwater flowing east down Wakefield | Photo 3

Photo 2

9

SW _Dischar

Street from the site.

Drainage from site directly to stormwater

Photo 1

ge 1 was collected.

W_Dischar

drain where sample S
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Photo 4 Sample location SW_Discharge 2 looking
east along Wakefield Street.

s,

Photo 5 Sample location SW

looking west along Wakefield Street.

i 3

Discharge 3 Photo 6 Sample location SW_Discharge 3 on
Grote Street east of Adelaide Central Markets. Sample
location is approximately halfway between site and

Park 23.
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Appendix |

Groundwater bores (WaterConnect SA)



MFS Adelaide Fire Station
Preliminary (screening level)

Registered bores Human Health and Ecological Risk Assessment

12583428
. . Current Land . Original drilled . Case min. Standing water Total Dissolved Electrit.:all .. . .

Unit_No Location Use Well type Aquifer date Max. drill depth | Cased to diameter level (SWL) Water level date Salinity (TDS) Conc(j:g;lwty Salinity date | MGA Easting | MGA Northing | MGA Zone
6628-27036 Convention Centre (festival dr) Commercial Ww Qpah 1/08/2013 5 1.8 150 2.7 1/08/2013 280293.14 6133148.85 54
6628-27474 Convention Centre Commercial Ww Qpah 5 1.8 150 2.7 6/08/2013 280340.88 6133144.56 54
6628-27479 Convention Centre Commercial WWw 5 280301.57 6133140.51 54
6628-27482 Convention Centre Commercial WW Qpah 5 1.8 150 2.7 8/08/2013 280278.22 6133138.51 54
6628-22752 Convention Centre (festival dr) Commercial WwWw 29/01/2007 7.1 3.5 80 4.5 29/01/2007 280283.92 6133182.71 54

South Australian Health and Medical
Research Institute (SAHMRI) (George

6628-25770 st) Commercial WW 19/06/2009 10.5 279885.22 6133042.92 54
6628-233 Offices (Grenfell St) Commercial WWwW 17.07 280817.29 6132743.67 54
6628-25771 SAHMRI (George st) Commercial Ww 23/06/2009 17.5 14 50 15.5 23/06/2009 279828.37 6133011.8 54
6628-494 Myer Centre Commercial Ww 18.29 280802.38 6132888.82 54
6628-23716 Apartment block (Franklin st) Residential Www Qpah 27/03/2008 19.5 16.5 50 18 27/03/2008 280081.25 6132399.99 54
6628-23718 Ranelagh Alley Commercial Ww Qpah 23/03/2008 20 14 50 18 23/03/2008 280124.13 6132464.29 54
6628-25945 SAHMRI (Nth terrace) Commercial Ww 29/07/2009 20 16 50 17.5 29/07/2009 279872.99 6132981.35 54
6628-28244 Student accomodation (Crowther st) |Residential WW 20 279950.53 6132445.46 54
6628-26134 Law Office (Paul Kelly Ln) Commercial ww 22/01/2011 21.2 280886.7 6132460.41 54
6628-613 Offices (Gawler PI) Commercial Ww 1/01/1908 21.34 280943.31 6132550.79 54
6628-29197 Carpark (Roger st) Commercial Ww 8/11/2017 22 16 50 18 8/11/2017 281205.49 6132374.93 54
6628-608 Offices (Grenfell St) Commercial WW Qpah 22.25 17.98 280935.33 6132757.82 54
6628-21953 ANZ King william st Commercial WW 24/12/2004 22.4 90 280696.31 6132520.22 54
6628-21954 Back of GPO (Advertise Ln) Commercial WW 23/12/2004 22.7 90 280669 6132496.7 54
6628-300 Central Markets Commercial Ww Qpah 3/10/1934 23.09 1014 1837 6/06/2006 280578.35 6132129.69 54
6628-28245 Student accomodation (Crowther st) |Residential Ww 24 279944.69 6132444.76 54
6628-22020 Adelaide City Parcel Lockers Commercial Ww 23/02/2005 24.9 15.7 52 280609.24 6132449.65 54
6628-28445 Apartment block (Rundle mall) Residential Www Qpah 23/08/2016 25 15 50 16 23/08/2016 281203.17 6133002.54 54
6628-28631 Vacant block (Waymouth st) Commercial WW 7/12/2016 25 281250.3 6132320.84 54
6628-21955 Back of GPO (Advertise Ln) Commercial WwWw 23/12/2004 26.55 90 280647.15 6132523.15 54
6628-515 Convention Centre Commercial Ww 7/10/1926 29.57 280274.25 6133128.64 54
6628-80 Offices (Pulteney St) Commercial WW 29.87 281248.34 6132967.77 54
6628-226 Currie St Garage Commercial Ww 1/02/1915 30.48 3.66 3/03/1915 279740.45 6132699.79 54
6628-82 Café (Rundle Mall) Commercial Www Toc(T2) 1/01/1915 31.7 31.09 1/01/1915 281100.35 6132909.73 54
6628-495 Offices (King William st) Commercial wWw 33.53 280688.33 6132909.83 54
6628-28160 Adelaide Festival Centre Commercial Ww 16/02/2016 35 4.5 50 280633.86 6133225.41 54
6628-413 Path (along River Torrens) Recreation WP 285 518 4/11/1949 280553.2 6133397.73 54
6628-440 Parliament House (North terrace) Commercial WP 1242 2247 16/10/1939 280659.46 6133057.76 54
6628-514 Convention Centre Commercial WW 1/01/1912 280206.17 6133138.77 54
6628-527 Adelaide Festival Centre Commercial WWwW 280595.3 6133273.88 54
6628-529 Adelaide Festival Centre Commercial WWwW 280630.34 6133253.74 54
6628-530 Adelaide Festival Centre Commercial WW 280586.31 6133225.93 54
6628-531 Adelaide Festival Centre Commercial WW 280531.24 6133211.96 54
6628-532 Adelaide Festival Centre Commercial WW 280451.35 6133188.73 54
6628-533 Adelaide Festival Centre Commercial WW 280629.39 6133209.65 54
6628-535 Restaurant (King William st) Commercial WW 280578.23 6133139.72 54
6628-536 Parliament House (North terrace) Commercial wWw 280581.76 6133038.47 54
Note: Highlighted registered bores were considered during the current investigation. No abstraction bores were identified for beneficial use.
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