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Executive summary

This technical report provides a Phase Ill Sediment Quality Assessment undertaken to support the
Environment Effects Statement (EES) for the Viva Energy Gas Terminal Project (the project).

In December 2020, the Victorian Minister for Planning determined that the project requires assessment
through an EES under the Environment Effects Act 1978 (Vic). The reasons for the decision were
primarily related to the potential for significant adverse effects on the marine environment of Corio Bay
and the potential for contributing to greenhouse gas emissions. Secondarily, the EES was required to
assess the effects of the project on air quality, noise, land use, Aboriginal and historic heritage, native
vegetation, groundwater, traffic and transport as well as visual amenity.

In January 2021, the project was also determined to require assessment and approval under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) due to the
potential for the project to have a significant impact on wetlands of international importance, listed
threatened species and communities, and listed migratory species. The EES process is the accredited
environmental assessment process for the controlled action decision under the EPBC Act in
accordance with the bilateral agreement between the Commonwealth and Victorian governments.

Overview

Viva Energy Gas Australia Pty Ltd (Viva Energy) is planning to develop a gas terminal using a ship
known as a floating storage and regasification unit (FSRU), which would be continuously moored at
Refinery Pier in Corio Bay, Geelong. The key objective of the project is to facilitate supply of a new
source of gas for the south-east Australian gas market where there is a projected supply shortfall in
coming years.

The FSRU would store liquefied natural gas (LNG) received from visiting LNG carriers (that would moor
directly adjacent to the FSRU), and regasify the LNG as required to meet industrial, commercial and
residential customer demand. A 7-kilometre gas transmission pipeline would transfer the gas from the
FSRU to the Victorian Transmission System (VTS) at Lara.

The gas terminal would be located adjacent to, and on, Viva Energy’s Geelong Refinery in a heavily
industrialised setting and would benefit from Viva Energy’s experience and capability as an existing
Major Hazard Facility (MHF) operator and potential synergies between the two facilities such as reuse
of the FSRU seawater discharge within the refinery operations.

The project would involve localised dredging of approximately 490,000 m? of sediment in Corio Bay to
provide a berth pocket and swing basin at the proposed extension to Refinery Pier for Berth No. 5
(referred to as the ‘Loading Site’ in this report). Several sediment disposal options are being considered
with disposal at the existing Ports Victoria Point Wilson dredge material ground (DMG) (referred to as
the ‘Disposal Ground’ in this report) the current preferred option, based on a preliminary assessment
and discussions with the Victorian Regional Channels Authority (now Ports Victoria).

Methodology

For any proposed sediment dredging in Australia, sediment quality must be evaluated in accordance
with national regulations and guidelines; primarily the National Assessment Guidelines for Dredging
(NAGD, 2009). This Phase Ill Sediment Quality Assessment report evaluated whether sediment from
the Loading Site is suitable for relocation to the existing Point Wilson Disposal Ground in accordance
with NAGD (2009) assessment and reporting guidelines.

Fieldwork was conducted by AECOM between 19 August and 8 September 2021 to collect sediment,
pore water and seawater samples to inform the assessment in accordance with a Sampling, Analysis
and Quality Plan (SAQP) (AECOM, 2021). Data generated from these fieldworks were combined with
data reported by Coffey (2020) and AMA (2020) (within the Loading Site) because all three data sets
were required to satisfy the NAGD (2009) assessment and reporting requirements.
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Existing conditions

The following conclusions were made regarding the existing sediment conditions at the Loading Site,
Disposal Ground and ambient baseline locations in Corio Bay:

e The physical characteristics of the Loading Site and Disposal Ground are generally very similar.
Sediment physical characteristics at the ambient baseline locations in the vicinity of the Disposal
Ground are also broadly similar but with a higher percentage of fine sands.

e Sediments at the Loading Site reported 95% upper confidence limit (UCL) and/or mean
concentrations greater than the default guideline value (DGV) for antimony, arsenic, lead, mercury
and nickel. Sediment elutriate analysis was subsequently performed for these metals/metalloids
and the mean elutriate concentrations within the AECOM dataset were below the DGV indicating a
low potential for bioavailability (and hence ecotoxicity) to marine biota. Silver and zinc elutriate
concentrations were reported above the DGV in the Coffey (2020) data set however given that
these elutriate tests were not initially required as per the NADG (2009) assessment process, are
discrete, isolated occurrences, and are likely to be significantly diluted by the dredging process, the
results are not considered to be significant exceedances that would contribute to adverse impacts
to aquatic biota.

e Low levels of perfluorooctane sulfonate (PFOS) were detected in sediments at the ambient
baseline locations, Loading Site and Disposal Ground; and in seawater collected within the outer
harbour of Corio Bay (all below the adopted DGV). In addition, per- and polyfluoroalkyl substances
(PFAS) were reported in sea water above the laboratory limit of reporting (LOR) at concentrations
ranging between 0.0004 and 0.0009 p/L. With the exception of PFOS, the PFAS detected in
seawater were not recorded in the sediment samples collected from any location (including the
Loading Site) indicating ubiquitous concentrations of PFAS in seawater across Corio Bay.

Sediment Quality Assessment

The NAGD (2009) sets out a phased methodology for the assessment of potential contaminant impacts
during dredging activities that may pose risks to ecological receptors. While initial results from the
sediment sampling identified some chemical concentrations that exceeded the assessment criteria, the
NAGD (2009) phased approach sets out a process to further examine the potential toxicity to ecological
receptors. These further test results identified no potential adverse impacts to ecological receptors at
both the Loading Site and Disposal Ground during dredging activities.

On the basis of the Sediment Quality Assessment undertaken in accordance with the NAGD (2009), it is
concluded that the sediments proposed to be dredged at the Loading Site are suitable for offshore
disposal at the Point Wilson Disposal Ground.

Information from this Phase 11l Sediment Quality Assessment will be used to inform a Dredged Spoill
Disposal Options Assessment (DSDOA) to be prepared by AECOM in a separate report.
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Abbreviations and Definitions

Abbreviation/Term

Definition

ANZG Australian and New Zealand Guidelines for Fresh and Marine
Water Quality

ANC Acid Neutralising Capacity

ASS Acid Sulfate Soll

CEE Consulting Environmental Engineers

CcocC Chain of Custody

COPC Chemicals of Potential Concern

DELWP Victorian Department of Environment, Land, Water and Planning

DG Disposal Ground

DGV Default Guideline Value

DMG Dredge Material Ground

DSDOA Dredged Spoil Disposal Options Assessment

EES Environment Effects Statement

EMF Environmental Management Framework

EPA Vic Environment Protection Authority Victoria

EP Act Environment Protection Act 2017

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

ERS Environmental Reference Standard

FSRU Floating Storage and Regasification Unit

GPS Global Positioning System

HEPA Heads of EPA

HDD Horizontal Direction Drilling

HDPE High Density Polyethylene

LNG Liquified Natural Gas

LOR Limit of Reporting

LS Loading Site

MACA Marine and Coastal Act 2018

mbs metres below seabed

MHF Major Hazard Facility

MLA Marine Loading Arms
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Abbreviation/Term Definition

NAGD National Assessment Guidelines for Dredging, 2009
NEPC National Environment Protection Council
NEPM National Environment Protection Measure
NM Nautical Miles

oC Organic Carbon

OoCP Organochlorine Pesticides

OM Organic Matter

OPP Organophosphate Pesticides

PAH Polycyclic Aromatic Hydrocarbons

PCB Polychlorinated Biphenyls

PFAS Per- and Poly-fluoroalkyl Substances
PFOS Perfluorooctane Sulfonate

PSD Particle Size Distribution

QAQC Quality Assurance/Quality Control

ROW Right of Way

RPD Relative Percentage Difference

SAQP Sampling, Analysis and Quality Plan

SWiI Seawater Intake

SWP South West Pipeline

SWTP Seawater Transfer Piping

TOC Total Organic Carbon

TBT Tributyltin Tin

TRH Total Recoverable Hydrocarbons

UCL Upper Confidence Limit

USCS United States Classification System
VRCA Victorian Regional Channel Authority (now Ports Victoria)
VTS Victorian Transmission System
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1.0 Introduction

This technical report provides the results of a Phase Il Sediment Quality Assessment performed to
inform a Dredged Spoil Disposal Options Assessment (DSDOA) which will be prepared to support the
Environment Effects Statement (EES) for the Viva Energy Gas Terminal Project (the project).

Viva Energy Gas Australia Pty Ltd (Viva Energy) is planning to develop a gas terminal using a ship
known as a floating storage and regasification unit (FSRU), which would be continuously moored at
Refinery Pier in Corio Bay, Geelong. The key objective of the project is to facilitate supply of a new
source of gas for the south-east Australian gas market where there is a projected supply shortfall in
coming years.

The FSRU would store liquefied natural gas (LNG) received from visiting LNG carriers (that would moor
directly adjacent to the FSRU) and would convert LNG back into a gaseous state by heating the LNG
using seawater (a process known as regasification) as required to meet industrial, commercial, and
residential customer demand. A 7 kilometre (km) gas transmission pipeline would transfer the gas from
the FSRU to the Victorian Transmission System (VTS) at Lara.

The project would be situated adjacent to, and on, Viva Energy’s Geelong Refinery, within a heavily
developed port and industrial area on the western shores of Corio Bay between the Geelong suburbs of
Corio and North Shore. Co-locating the project with the existing Geelong Refinery and within the Port of
Geelong offers significant opportunity to minimise potential environmental effects and utilise a number
of attributes that come with the port and industrial setting.

In December 2020, the Victorian Minister for Planning determined that the project requires assessment
through an EES under the Environment Effects Act 1978 (Vic). The reasons for the decision were
primarily related to the potential for significant adverse effects on the marine environment of Corio Bay
and the potential for contributing to greenhouse gas emissions. Secondarily, the EES was required to
assess the effects of the project on air quality, noise, land use, Aboriginal and historic heritage, native
vegetation, groundwater, traffic and transport as well as visual amenity.

In January 2021 the project was also determined to require assessment and approval under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) due to the
potential for the project to have a significant impact on wetlands of international importance, listed
threatened species and communities, and listed migratory species. The EES process is the accredited
environmental assessment process for the controlled action decision under the EPBC Act in
accordance with the bilateral agreement between the Commonwealth and Victorian governments.

1.1 Purpose

This Phase Il Sediment Quality Assessment characterises sediment quality associated with the
construction phase of the project to inform the preparation of the EES required for the project.

A separate report (Viva Energy Gas Terminal Project Impact Assessment of Dredging, Consulting
Environmental Engineers, 2021a) identifies and recommends mitigation measures to avoid, minimise
and manage potential impacts of the dredging which will inform the development of an Environmental
Management Framework (EMF) for the project. The mitigation measures listed in the EMF would be
implemented in the approvals and management plans for the project.

1.2 Why understanding sediment quality is important

The project would involve localised dredging of approximately 490,000 m? of sediment in Corio Bay to
provide a berth pocket and swing basin at the proposed extension to Refinery Pier for Berth No. 5
(referred to as the ‘Loading Site’ in this report). Several sediment disposal options are being considered
with disposal at the existing Ports Victoria Point Wilson dredge material ground (DMG) (referred to as
the ‘Disposal Ground’ in this report) the current preferred option, based on a preliminary assessment
and discussions with the Victorian Regional Channels Authority (now Ports Victoria).

For any proposed sediment dredging in Australia, sediment quality must be evaluated in accordance
with national regulations as detailed in Section 3.0. This Phase Il Sediment Quality Assessment report
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evaluates whether sediment from the proposed Loading Site is suitable for disposal at the Point Wilson
Disposal Ground.

Information from this Phase Il Sediment Quality Assessment will be used to inform a DSDOA to be
prepared by AECOM in a separate report.

1.3 Project area

The project would be located at, and adjacent to, the Geelong Refinery and Refinery Pier in the City of
Greater Geelong, 75 km south-west of Melbourne. The project area is within a heavily developed port
and industrial area on the western shores of Corio Bay between the Geelong suburbs of Corio and
North Shore. The Geelong central business district is located approximately 7 km south of the project.

Corio Bay is the largest bay in the south-west corner of Port Phillip Bay and is a sheltered, shallow
basin at the western end of the Geelong Arm, with an area of 44 square kilometres (km?). The Point
Wilson/Limeburners Bay section of the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula
Ramsar site is located along the northern shoreline of Corio Bay, approximately 1 km to the north-east
of the project.

The Port of Geelong has been in operation for over 150 years and is the largest industrial bulk cargo
port in Victoria, attracting over 600 ship visits and handling more than 14 million tonnes of product
annually. Geelong's shipping channels extend 18 nautical miles through Corio Bay from Point Richards
through to Refinery Pier. Ports Victoria manages commercial navigation in the port waters in and
around Geelong and is responsible for the safe and efficient movement of shipping, and for maintaining
shipping channels and navigation aids. The channels are man-made having been deepened and
widened through periodic dredging to support port trade development.

Refinery Pier is the primary location within the Port of Geelong for movement of bulk liquids. Vessels up
to 265 metres (m) in length currently utilise the four berths at Refinery Pier which service Viva Energy
refinery operations. The majority of ship visits to the port are to Refinery Pier, with Viva Energy
accounting for over half of the trade through the Port of Geelong.

The Geelong Refinery has been operating since 1954 with both the refinery and the co-located Lyondell
Bassel plant being licensed Major Hazard Facilities (MHFs). A range of industrial activities are situated
in the Port environs including wood fibre processing and chemical, fertiliser and cement manufacturing.

To the north of the Geelong Refinery, along the proposed underground pipeline corridor, the area is
predominantly rural. There are several other existing Viva Energy-owned underground pipelines running
between the refinery and the connection point to the South West Pipeline (SWP) at Lara. The proposed
pipeline route follows already disturbed pipeline corridors, where possible, through a mix of land uses.

The project area is shown in Figure 1.
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1.4 Project description

This section summarises the project as described in Chapter 4: Project description. Key components of
the project include:

e extension of the existing Refinery Pier with an approximately 570 m long angled pier arm, new
berth and ancillary pier infrastructure including high pressure gas marine loading arms (MLAs) and
transfer lines connecting the seawater discharge points on the FSRU to the refinery seawater
intake

e continuous mooring of an FSRU at the new Refinery Pier berth to store and convert LNG into
natural gas. LNG carriers would moor alongside the FSRU and unload the LNG

e construction and operation of approximately 3 km of aboveground gas pipeline on the pier and
within the refinery site connecting the FSRU to the new treatment facility

e construction and operation of a treatment facility on refinery premises including injection of nitrogen
and odorant (if required)

e  construction and operation of an underground gas transmission pipeline, approximately 4 km in
length, connecting to the SWP at Lara.

The Refinery Pier extension would be located to the north-east of Refinery Pier No. 1. The new pier arm
would be positioned to allow for sufficient clearance between an LNG carrier berthed alongside the
FSRU and a vessel berthed at the existing Refinery Pier berth No. 1. Dredging of approximately
490,000 cubic metres (m®) of seabed sediment would be required to allow for the new berth pocket and
swing basin.

The FSRU vessel would be up to 300 m in length and 50 m in breadth, with the capacity to store
approximately 170,000 m® of LNG. The FSRU would receive LNG from visiting LNG carriers and store it
onboard in cryogenic storage tanks at about -160°C.

The FSRU would receive up to 140 PJ per annum (approximately 45 LNG carriers) depending on
demand. The number of LNG carriers would also depend on their storage capacity, which could vary
from 140,000 to 170,000 m®.

When gas is needed, the FSRU would convert the LNG back into a gaseous state by heating the LNG
using seawater (a process known as regasification). The natural gas would then be transferred through
the aboveground pipeline from the FSRU to the treatment facility where odorant and nitrogen would be
added, where required, to meet Victorian Transmission System (VTS) gas quality specifications.
Nitrogen injection would occur when any given gas cargo needs to be adjusted (diluted) to meet local
specifications. Odorant (mercaptan) is added as a safety requirement so that the normally odourless
gas can be smelt when in use. From the treatment facility, the underground section of the pipeline
would transfer the natural gas to the tie-in point to the SWP at Lara.

14.1 Key construction activities

Construction of the project would occur over a period of 18 to 24 months. The key construction activities
relate to:

o localised dredging of seabed sediments to enable the FSRU and LNG carriers to berth at Refinery
Pier and excavation of a shallow trench for the seawater transfer piping

e construction of the new pier arm and berthing infrastructure, and aboveground pipeline along
Refinery Pier and through the refinery

e construction of the treatment facility on a laydown area at the northern boundary of the refinery site
e construction of the buried pipeline
e construction at the tie-in point to the SWP at Lara

There are no construction activities required for the FSRU component of the project. The vessel would
be built, commissioned and all production and safety systems verified prior to being brought to site.
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An estimated 490,000 m® of dredging would be required over an area of 12 hectares (ha) adjacent to
the existing shipping channel to provide sufficient water depth at the new berth and within the swing
basin for visiting LNG carriers to turn. Dredging within the new berth would be undertaken to a depth of
13.1 m and the swing basin would be dredged to a depth of 12.7 m. The dredging footprint is shown in
Figure 2. It is planned to deposit the dredged material within Ports Victoria’s existing Disposal Ground
in Port Phillip Bay to the east of Point Wilson, approximately 26 km from Refinery Pier.

Construction of the pier arm would be carried out once dredging was complete, primarily from the water
using barge-mounted cranes. Steel piles would be driven into the seabed by cranes mounted on
floating barges and pre-cast concrete and pre-fabricated steel components would be transported to site
by barge and lifted into position. The installation of pier infrastructure such as the marine loading arms
(MLAs), piping from the FSRU to the existing refinery seawater intake (SWI) and aboveground pipeline
would also be undertaken from the water using barge-mounted cranes.

Installation of the 3 km above ground pipeline along the pier and through the refinery is anticipated to
take 3.5 months to complete. The above ground pipeline would run along the pier to the existing pipe
track east of Shell Parade within the pier foreshore compound. It would then pass through a road under-
crossing to the existing refinery pipe track. The pipeline would then run north along the existing refinery
pipe track to an existing laydown area where the treatment facility would be located.

The treatment facility would be located within an existing laydown area in the refinery site and cover an
area of approximately 80 m x 120 m. Construction of the treatment facility would take approximately six
months and would be undertaken by specialist crews across distinct phases of work.

The 4 km underground pipeline would be installed in stages over an approximate four month period
within a 25 - 35m corridor which has been selected so as to avoid the need for trenchless construction
beneath watercourses or other environmental sensitivities. Firstly, a construction right of way (ROW)
would be established, clearly identified and fenced off where required. Typically, this would be between
10 and 20 m wide, and minimised where possible to reduce disturbance. Once the construction ROW is
established, vegetation would be removed, and a trench excavated to a maximum depth of 2 m and a
maximum width of 1 m for the pipeline to be placed. Following the placement of the pipeline, the
construction ROW would be rehabilitated to its pre-existing condition as far as practicable.

Trenchless construction (including thrust boring or horizontal directional drilling (HDD)) would be used
to install the underground pipeline in areas that are not suited to open trenching techniques, such as at
intersections with major roads, which would be confirmed during detailed design. Trenchless
construction would involve boring or drilling a hole beneath the ground surface at a shallow angle and
then pushing or pulling a welded length of pipe through the hole without disturbing the surface. It is
anticipated that the maximum depth of the trenchless section would be 25 m.

Construction at the tie-in point to the SWP at Lara would be undertaken by specialist crews across the
distinct phases of works, as with the treatment facility.
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1.4.2 Key operation activities

The project is expected to be in operation for 20 years. Key activities relating to project operation
include:

e receipt of up to 45 LNG carriers each year at Refinery Pier — the number and frequency of LNG
carriers arriving each year would depend on their storage capacity and gas demand

e regasification of LNG onboard the FSRU using seawater as a heat source, which would then be
reused within the refinery as cooling water

e injection of nitrogen and odorant into the gas prior to distribution via the VTS
e monitoring and maintenance of the pipeline easement.
1.4.3 Key decommissioning activities

The FSRU, which continues to be an ocean-going vessel throughout the operation of the project, would
leave Corio Bay on completion of the project life to be used elsewhere.

It is anticipated that the Refinery Pier berth and facilities would be retained for other port related uses.
The underground pipeline would likely remain in situ subject to landholder agreements and either
decommissioned completely or placed into care and maintenance arrangements.

Decommissioning activities may be subject to change, subject to legislative requirements at the time
and potential repurposing of the infrastructure at the end of the project.

1.4.4 Project activities relevant to the assessment

The localised dredging of seabed sediments in the Loading Area to enable the FSRU and LNG carriers
to berth at Refinery Pier and their subsequent deposition in the Disposal Ground is the main activity
relevant to this assessment.
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Scoping requirements

The scoping requirements for the EES set out the specific environmental matters to be investigated in
the EES. The scoping requirements include a set of evaluation objectives. These objectives identify the
desired outcomes to be achieved in managing the potential impacts of constructing and operating the

project.

The following evaluation objective is relevant to the dredging and offshore contamination management

assessment:

e Waste management — To minimise generation of wastes by or resulting from the project during
construction and operation, including dredging and accounting for direct and indirect greenhouse

gas emissions.

The scoping requirements of relevance to this dredging and offshore contamination assessment and
where they are addressed in the report are shown in Table 2-1.

Table 2-1 Scoping requirements relevant to dredging and offshore contamination assessment

Aspect

Key issues

‘ Scoping requirement

Potential for adverse environmental or
health effects from waste materials/
streams generated from project works
including dredging and disposal of
material in dredge spoil management
grounds.

‘ Section addressed

Addressed in Section 6.2 of
this report with respect to the
disposal of sediment in the
Disposal Ground.

Adverse effects to aquatic biota
from the dredging process are
addressed separately in the
Viva Energy Gas Import EES
Impact Assessment of Dredging
report (Consulting
Environmental Engineers,
2021).

Potential for disturbance of
contaminated soil or acid sulfate soil
particularly during dredging.

Potential for acid sulfate soil is
addressed in Section 4.2.3 of
this report.

Existing environment

Identify the potential occurrence of
contaminated groundwater,
contaminated soil/sediment, or potential
acid sulfate soils within the area where
project works may occur.

Addressed in Sections 5.0 and
6.0 of this report

Likely effects

Mitigation measures

Environmental Engineers, 2021)

These requirements are addressed separately in the Viva Energy Gas
Terminal Project mpact Assessment of Dredging report (Consulting

Performance objectives

These requirements are addressed separately in the Viva Geelong Gas
Terminal Dredge Study Report (Worley, 20 April 2021)
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Legislation, policy and guidelines

Table 3-1 summarises the key environmental legislation that apply to the project in the context of this
Phase 11l Sediment Quality Assessment, as well as the implications for the project and the required

approvals.

Additional guidelines and technical criteria relevant to the Phase 11l Sediment Quality Assessment are

described in Section 3.1.

Table 3-1 Primary environmental legislation and associated information

Legislation

Description

Implications for the
project

Approval

required

Act, 1999

central piece of
environmental legislation. It
provides a legal framework
to protect and manage
Matters of National
Environment Significance
(MNES) including, but not
limited to, World Heritage
Properties, National
Heritage Places, Ramsar
wetlands, nationally listed
threatened species and
ecological communities and
listed migratory species.

The EPBC Act states that
‘controlled’ actions i.e.
actions that are determined
as likely to have a significant
impact on a MNES are
subject to assessment and
approval under the EPBC
Act.

requiring assessment

and approval under the

EPBC Act, due to the

following relevant

controlling provisions:

e wetlands of
international
importance
(Sections 16 and
17B)

e listed threatened
species and
communities
(Sections 18 and
18A)

e listed migratory
species (Sections
20 and 20A)

Environment Protection Under the Sea Dumping Act, | The project will not No approval
(Sea Dumping) Act, 1981 | the Australian Government require a Sea Dumping | required

regulates the dumping, and | Permit to dispose of

loading for the purposes of dredged sediment in

dumping, of wastes and the existing Ports

other matter at sea. Victoria Point Wilson

If dumping will occur in the | Disposal Ground as this

is required. internal waters (i.e. Port

. Phillip Bay) under the
The _Sea Dumplng Act jurisdrictio)r/])of the state
applies to Australian Waters, N
of Victoria.

from the low water mark to

the limits of the Exclusive

Economic Zone, apart from

internal waters, within the

limits of a state or territory

(such as Port Phillip Bay).
Environment Protection The EPBC Act is the The projectis a EPBC Act
and Biodiversity (EPBC) | Australian Government’s ‘controlled actions’ approval
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Description

Implications for the
project

10

Approval
required

Marine and Coastal Act

Provides an integrated and

Application for consent

Consent from

Central to the EP Act 2017
is the General
Environmental Duty (GED).
The GED is an ongoing duty
to prevent the risk of harm to
human health and the
environment. According to
Section 25(1) of the EP Act
2017, the GED requires that
a person or entity who is
engaging in an activity that
may give rise to risks of
harm to human health or the
environment, to minimise
those risks, so far as
reasonably practicable.

that need to be
protected and provides
a way to assess the
relevant environmental
values.

For the assessment of
environmental values
for the offshore disposal
option, the ERS
identifies species
protection levels for the
location where the Point
Wilson Disposal
Ground is situated
within Port Phillip Bay.

2018 coordinated approach to to use or develop the Minister
planning and managing the marine and coastal under s. 68
marine and coastal Crown Land is required | (via DEWLP
environment by: to be made to the and EPA
e  Enabling protection of | Minister. acting as

the coastline and the Provision of a bond technical
ability to address the and/or payment of a advisors).
long-term challenges of | periodic management
climate change, charge may be a
population growth and condition of the consent
ageing coastal as security for carrying
structures. out the use,
o  Ensuring that partners | development or works.
work together to
achieve the best
outcomes for Victoria’s
marine and coastal
environment.

Environment Protection Sets out a framework for the | The Environment DEWLP/ EPA

Act 2017 (EP Act) and protection of human health Reference Standard technical

Environment Protection and the environment by [ERS] (2021) is a tool review of the

Amendment Act, 2018 reducing the harmful effects | made under the EP Act | Sediment
of pollution and waste and that identifies Quality
provides and framework for | environmental values Assessment,
the management of waste. on both land and water | and DSDOA.

3.1 Guidelines

Commonwealth guidelines relevant to contamination assessment include:

e  ANZG (2018) Australian and New Zealand Guidelines for Fresh and Marine Water Quality.
Australian and New Zealand Governments and Australian state and territory governments,

Canberra, ACT.
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HEPA, 2020. PFAS National Environmental Management Plan 2.0, February 2020. Heads of EPA
Australian and New Zealand (HEPA).

NAGD (2009) National Assessment Guidelines for Dredging, Commonwealth of Australia,
Canberra, ACT.

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

An additional state and technical specific guidelines referred to includes:

EPA Publication 1828.2 Waste Disposal Categories — characteristics and thresholds (EPA 1828.2)
(formerly IWRG 621 Soil Hazard Categorisation and Management)

Simpson SL and Batley GE (2016) Sediment Quality Assessment: A Practical Guide, Second
Edition. CSIRO.

Simpson SL, Mosley L, Batley GE, Shand P (2018) National Acid Sulfate Soils guidance:
Guidelines for the dredging of acid sulfate soil sediments and associated dredge spoil
management. Department of Agriculture and Water Resources, Canberra, ACT.

Victorian Government (2021), Environment Reference Standard, No. S245, 26 May 2021.
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4.0 Methodology

4.1 Project risk screening approach

A risk-based screening approach has been used for the EES assessment in accordance with the
requirements outlined in the ‘Ministerial guidelines for assessment of Environmental Effects under the
Environment Effects Act 1978’ (page 14). The risk screening is undertaken to ensure that the level of
investigation conducted in each technical study is adequate to inform an assessment of the significance
and acceptability of the project’s potential environmental impacts.

An environmental, social and economic issues risk screening tool has been used to prioritise and focus
the proposed investigations, assessments and approaches to avoiding, minimising or managing
potential impacts. The issue screening process involved an evaluation of the potential environmental,
social and economic issues associated with the project based on the information collected through a
series of initial assessments undertaken into the potential effects of the project.

A risk workshop convened by a qualified risk practitioner and comprising technical specialists from the
proponent, project design team and EES team conducted the initial risk screening. The risk screening
process utilised knowledge of the project infrastructure and design, existing environment and land use
setting to assess potential risks based on the specialised knowledge of the technical experts.

The purpose of the issues screening approach was to assist in identifying:

e significant issues, uncertainties and/or potential impacts that require more detailed characterisation
and/or assessment within the EES

e  matters or potential impacts considered to be already well understood or less significant.

A high, medium, or low screening value was assigned to potential issues to determine the level of
assessment required to identify and investigate impacts.

Each potential issue was given a score (1, 2 or 3) against the categories of:
e community and stakeholder interest

e significance of assets, values and uses

e potential impact (spatial, temporal and severity).

The scores were added together, or the highest score across the three contributing categories was
used, to give a ‘screening value’ of high, medium or low, which gives an indication of the level of impact
assessment that is required. Issues that were assigned a screening value of high or medium required
detailed assessment in the EES at a level commensurate with them being considered primary level
issues.

Issues that were assigned a screening value of low were proposed to be documented and managed
with some investigation and assessment in the EES at a level commensurate with them being
considered secondary level issues.

411 Criteria and consequence ratings

Risks, issues, and potential impact pathways were identified for both construction and operation of the
project. Table 4-1 defines the criteria and consequence ratings for each of the three categories that
have been used to inform the issues screening. The sum of the scores against each of the three
categories or the highest rating across any of the three contributing categories gives the ‘screening
value’.
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Table 4-1 Issues screening criteria and consequence ratings

Community and Significance of assets, Potential impact (spatial,
stakeholder interest values and uses temporal and severity)

1 Low interest and perceived | Locally significant asset, Potential for localised,
impact value or use temporary impact

2 Some interest and targeted | Regionally significant Potential for significant
perceived impacts asset, value or use temporary, or localised

permanent impact

3 Broad community and State or nationally Potential for significant
stakeholder interest or significant asset, value or | permanent impact
impacts use

The screening values are then used to determine the level of assessment required as shown in Table
4-2.

Table 4-2 Issue investigation categories

Screening | Screening
score value

Complexity of  Level of

Potential consequences oL
mitigation assessment

7,80r9or Malllg Potential for elevated, longer term Stringent Detailed
the highest impacts, significant assets or values management assessment
rating may be affected with enduring measures may | required
across any changes. Considers both impacts be required

one of the and benefits, or

three Issue may not be well defined and

contributing insufficient information is available for

categories the impact assessment, or

s 3 High level of community interest.

4,50r60r | Medium Potential for moderate level impacts, Standard Moderate
the highest significant assets or values may be management assessment
rating affected over an extended time frame | measures are required
across any with some resultant changes. available that

one of the Considers both impacts and benefits, | can be adopted

three or with some

contributing Issue may be moderately understood, | Modification

categories and some information is available,

is 2 however more is required for the

impact assessment, or
Medium level of community interest.

3 or the Low Potential for short term and localised Standard Some
highest impact. Asset or values may be management assessment
rating temporarily affected but recovery measures are required
across any expected, or available.

one of the Issue is well understood and there is

three enough information available for the

contributing impact assessment, or

categories

is 1 Low level of community interest.

Further information about the risk screening process is detailed in Chapter 7: Assessment framework.
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Outcomes from the risk screening process relating to contaminated dredge sediments are outlined in
Section 4.1.2 below.

4.1.2 Risk screening results

Table 4-3provides the key potential issues related to dredging and offshore contamination identified as
part of the risk screening process for the project and presents the screening value for each issue.

Table 4-3 Dredging and offshore contamination issues screening results

Community & stakeholder
perceived impacts
values & uses

Potential impact (spatial,
temporal & severity)
Screening Score

Screening Value

Significance of assets,

Construction

Offshore Potential impact on the environment
contamination from dredge spoil, piling cuttings

The screening value of “High” for the potential impact on the environment from dredge spoil and piling
cuttings required that a detailed assessment of the potential impact be undertaken.

4.2 Existing conditions assessment method
4.2.1 Study area

Sediment dredging is proposed to be undertaken in Corio Bay to the east of the Geelong Refinery,
adjacent to the existing Refinery Pier and shipping channel. The proposed localised dredging is
required to remove sediments to:

e create a berth pocket for the proposed extension to Refinery Pier for Berth No. 5
e toincrease the existing swing basin.

The proposed dredging extent is illustrated on Figure 2 (Section 1.4.1), as indicated by the red
shading.

In accordance with the NAGD (2009), a Dredged Spoil Disposal Options Assessment (DSDOA) is
required to comparatively assess alternatives to ocean disposal (e.g., onshore reuse, disposal and/or
treatment) as well as disposal at identified ocean disposal sites.

An estimated 490,000 m® (in-situ volume) of dredged material would need to be removed adjacent to
the existing shipping channel to provide sufficient water depth at the new berth and within the swing
basin for visiting LNG carriers to manoeuvre (Worley, 2021a). The new berth pocket would be dredged
to a depth of -13.1 metres Inner Harbour Chart Datum and the swing basin would be dredged to a depth
of -12.7 metres Inner Harbour Chart Datum (Worley, 2021b).

It is understood that the current preference, subject to the findings of the DSDOA, is to dispose of all
dredged material at the existing Ports Victoria Point Wilson Disposal Ground where spoil from past
dredging programs in Corio Bay has been taken.

The Disposal Ground is approximately 26 km from the Loading Site (refer to Figure 3 below). It is
estimated that a bulked volume of 460,300 m® of dredged material would need to be placed at the
Disposal Ground (noting that further bulking may occur during placement at the Disposal Ground)
(Worley, 2021a). Placement of dredged material is assumed to be by bottom dumping from barges (as
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has previously occurred at the Disposal Ground), with no requirements for bunding, layering or capping
of material (Worley, 2021a).

AVALON 1 Point Wilson
Disposal Ground

POINT
WILSON

CORIO

BELLARINE

“’{ N

SELONG CBD

CLIFTOMN
SPRINGS

Pl NEWCOMB DRYSDALE

SEELONG

Figure 3 Location of Point Wilson Disposal Ground (from Viva Geelong Gas Terminal, Dredge Study Report, Worley,
2021a).

In addition to the dredging of sediment associated with the berth pocket and swing basin, the design of
the FSRU includes seawater transfer piping from the FSRU to the shoreline (refer to Figure 1). The
current design indicates that approximately 8,800 m® of sediment will need to be excavated in order to
install the piping below the seabed. At this stage, it is proposed that the excavated material be reused
to backfill the excavation, creating a mound over the piping.

Sediment investigations based on the original dredge footprint have been performed at the Loading Site
by AMA (2020) and Coffey (2020) which identified low levels of per-and poly-fluoroalkyl substances
(PFAS) and elevated concentrations of some heavy metals/metalloids when compared with the adopted
regulatory assessment criteria (where available).

Data gaps remaining after the AMA (2020) and Coffey (2020) sediment investigations and actions
proposed to address these data gaps were presented in the Sampling, Analysis and Quality Plan
(SAQP) (AECOM, 2021). This is included as Appendix A.

Following further development of the design, the option to install the seawater transfer piping below the
seabed via trenching was considered, and consequently, seven additional sample locations were added
to the scope along the alignment of the proposed seawater transfer piping. These locations are included
on Figure 4 (Section 4.4.2). The SAQP was implemented by AECOM between 19 August 2021 and 8
September 2021, and the results are presented in Section 5.0.

4.2.2 Sediment Quality Assessment Approach

This section describes the staged assessment approach performed to identify whether the dredged
material from the Loading Site is suitable for disposal at the Point Wilson Disposal Ground. The staged
assessment approach is performed in accordance with the National Assessment Guidelines for
Dredging (NAGD, 2009), and follows the phased approach illustrated in Plate 1.

This report presents the results of Phase | (Section 4.3), Phase Il (Section 4.4 and Section 6.1) and
Phase 1l (Section 6.2) of the NAGD (2009) assessment process, as illustrated in Plate 1.
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Evaluate Existing Information

Information Sufficient for decision, or possibility of

: ; PHASE1
exemption from testing.
Yes Negotiate with Determining Authority (DA)
lNo
Sampling and Analysis of Dredge Spoil
1. Submit Sampling and analysis plan (SAP) to DA for approval
2. Sampling and Analysis for Contaminants of Concern PHASEII
3. Compare to Screening Levels
Yes AllC 2 . 9
¢ ontaminants below Screening Levels?
lND
Compare Data to Background Levels
Yes : 5
¢ All contaminants Below?
lNo
: : : e PHASE 111
Compare Elutriate Data to Water Quality (WQ) Guidelines
After Initial Dilution
Disposal Controls
All contaminants below relevant WQ guidelines? No > Effective
iYes Yes No
Investigate Bioavailability
_ AVS ~ Speciation Unsuitable for
di al
— Pore Water - Elutriate Data SRR
- Dilute Acid Extraction
Below Compare with relevant criteria
«—
Ab
l ove Toxic or
Non-Toxi Bioaccumulative
on-1oxic Acute/Chronie Toxicity and Bioaccumulation PHASE IV
Possibly Toxic | or Bioaccumulative
Assess Weight-of-Evidence PHASEY
—_—
—— Pass Fail Spoil not suitable for unconfined

Spoil suitable for unconfined

ocean disposal. Evaluate treatment or confined

impacls etc

disposal options

Plate 1 NAGD (2009) Phased Assessment Approach

Revision 3 — 25-Feb-2022

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A

ocean disposal. Investigate

16



AECOM Viva Energy Gas Terminal Project 17
Appendix A: Dredging and offshore contamination assessment — Viva Energy
Gas Terminal Project Environment Effects Statement

4.2.3 Acid sulfate soil potential

Coffey (2020) performed a preliminary acid sulfate soil (ASS) assessment to identify the ASS status of
the sediments to be dredged, primarily to assess suitability for onshore disposal (i.e. drying or
significant oxidation would occur). The results identified the presence of sulfides and acid generating
potential in sediments within the proposed dredging depth profile. However, considerable acid
neutralising capacity (ANC) was also reported, and when the ANC was considered, the net acidity
values were below the ASS action criteria. Coffey (2020) noted that the neutralising capacity exceeded
the acid generating capacity by more than 15 times in most samples. Coffey (2020) concluded that:

e all sediments could be classed as non-ASS for onshore management

o further sampling and analysis would be required if the sediments are to be dried or significant
oxidation is likely. This statement is consistent with Simpson et al (2018) which states that “When
ASS are below the water table they are generally considered harmless...".

In accordance with Simpson et al (2018) guidance for dredging of ASS sediments, the preliminary
assessment conducted by Coffey (2020) is considered to comprise Step 2 (Initial Assessment) of the
ASS assessment process. Since the initial assessment of ASS potential did not identify that ASS is
likely to be an issue, and because the sediment is proposed to be disposed within Corio Bay (i.e.
sediments will not be dried prior to disposal), no further assessment of ASS potential was considered to
be required.

Furthermore, it is understood that at the Loading Site, sediment will be loaded into split hopper barges
and transported to the Disposal Ground within approximately two hours of dredging (CEE, 2021a).
Given the relatively short time where the external layer of sediments in the barge would be exposed to
the atmosphere, minimal ‘drying’ and oxidation of sediment would occur and consequently potential
ASS generation would be limited.

4.3 Phase | - Evaluate Existing Information

Phase | was completed during preparation of the AECOM (2021) SAQP (Appendix A) to evaluate the
existing relevant information relating to the project to identify the chemicals of potential concern (COPC)
and data gaps relevant to the assessment of the Loading Site, Disposal Ground and ambient baseline
conditions, to comply with the NAGD (2009) assessment and reporting guidelines.

4.3.1 Information reviewed

Data provided in the following reports were reviewed during development of the AECOM (2021) SAQP
(Appendix A):

e AMA (2020) Targeted Sediment Investigation, Project VEGA. 12 October 2020

e Coffey (2020) Sediment Contamination Assessment, Geelong LNG Regasification Terminal
Project. 4 December 2020

e Worley (2021a) Viva Geelong Gas Terminal, Dredging Study. 8 April 2021

e Cardno (2011) Corio Bay Safety Adjustment Program — Turbidity from Dredging. 23 November
2011

e  The University of Melbourne (2011) Environmental Risk Assessment for VRCA Corio Bay Channel
Safety Adjustment Program. 11 March 2011.

e URS (2014) Sediment Investigation Sampling and Analysis. 18 July 2014

o  Worley Parsons Services Pty Ltd (2011a) Corio Bay Safety Adjustment Program — SAP
Implementation Report. 19 October 2011

e Worley Parsons Services Pty Ltd (2011b) Corio Bay Safety Adjustment Program — Factual Report
on Geotechnical Investigation. 22 February 2011

e Worley, 2021a Viva Geelong Gas Terminal, Dredge Study Report.
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Data from some of these reports were not relevant due to their location outside of the Loading Site
and/or Disposal Ground. Relevant findings from previous investigations undertaken at the Loading Site
and/or Disposal Ground are summarised in Table 1 of the AECOM (2021) SAQP (Appendix A).

4.3.2 Chemicals of potential concern (COPC) identification

An evaluation of the reports listed in Section 4.3.1 identified the following COPC in vicinity of the
Loading Site:

e metals and metalloids: antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel,
silver and zinc

e tributyltin (TBT)
e total recoverable hydrocarbons (TRH)

e polycyclic aromatic hydrocarbons (PAHS): 2-methylnaphthalene, acenaphthene, acenaphthylene,
anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(e)pyrene, benzo(k)fluroanthene,
chrysene, coronene, dibenz(a.h)anthracene, fluoranthene, fluorene, indeno(1.2.3.cd)pyrene,
naphthalene, perylene, phenanthrene, pyrene, benzo(g,h,i)perylene and benz(a)anthracene)

e organophosphorus pesticides (OPPs)

e organochlorine pesticides (OCPs): total dichlorodiphenyltrichloroethane (DDT), dieldrin, chlordane,
lindane, endrin

e  polychlorinated biphenyls (PCBs)

e PFAS: perfluorobutane sulfonic acid (PFBS), perfluorohexane sulfonic acid (PFHxS),
perfluorooctane sulfonic acid (PFOS), perfluorobutanoic acid (PFBA), perfluoropentanoic acid
(PFPeA), perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA), perfluorooctanoic
acid (PFOA), 4:2 fluorotelomer sulfonic acid (4:2 FTS), 6:2 fluorotelomer sulfonic acid (6:2 FTS),
8:2 fluorotelomer sulfonic acid (8:2 FTS), and 10:2 fluorotelomer sulfonic acid (10:2 FTS).

TRH, OPPs, OCPs, and PCBs were not detected or detected very infrequently and at concentrations
below nationally adopted default guideline values (DGVSs) during previous investigations conducted by
Coffey (2020). Therefore, it is unlikely these COPC would be encountered in future sampling and were
consequently not considered further in the Phase Ill Sediment Quality Assessment.

In addition to the COPC identified above, the sediment samples at the Loading Site, Disposal Ground
and ambient baseline locations required additional analysis to characterise the following attributes to
satisfy NAGD (2009) assessment and reporting guidelines:

e  particle size distribution (PSD)
e  density

e total organic carbon (TOC)

e organic matter (OM).

4.3.3 Data gaps assessment

AECOM (2021) identified seven main data gaps in the existing information which required assessment
to satisfy the NAGD (2009) assessment and reporting guidelines. These data gaps are described in
detail in Table 2 of the SAQP (AECOM, 2021) and are summarised here as:

e Ambient baseline sediment data for conventional COPC were collected more than five years ago
and are not considered representative of current conditions.

e The ambient sediment samples analysed for PFAS were not located in the vicinity of the Disposal
Ground.

e Sediment sample density at the Loading Site and seawater sample density at the Disposal Ground
were insufficient according to the requirements of NAGD (2009).

o Depth of sediment samples analysed for PFAS at the Loading Site was insufficient according to
the requirements of the NAGD (2009).

Revision 3 — 25-Feb-2022
Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A



AECOM Viva Energy Gas Terminal Project 19
Appendix A: Dredging and offshore contamination assessment — Viva Energy
Gas Terminal Project Environment Effects Statement

e Information regarding the physical and chemical characteristics of the water column and sediments
at the Disposal Ground were unknown.

e Limited analysis to understand COPC bioavailability was conducted by Coffey (2020) i.e., limited
elutriate testing of sediments collected from the Loading Site.

o Insufficient collection and analysis of sediment samples at the Loading Site to further characterise
the 'suspect” layer (0 to 2.5 m below seabed (mbs)) and inform whether sediment from the
‘suspect’ layer may require special handling and disposal considerations.

4.4 Phase Il - Sampling and analysis of dredge spoil

The AECOM (2021) SAQP outlined the proposed sampling and analysis program for the Phase llI
Sediment Quality Assessment. The SAQP was submitted to the environmental regulator (EPA Victoria)
for review and comment. Comments were received from EPA Victoria on 25 June 2021 which were
subsequently addressed in the revised SAQP.

441 Sampling and analysis for COPC

The following scope of work was completed for the Phase 11l Sediment Quality Assessment within the
Loading Site, Disposal Ground and ambient baseline locations:

e collection of sediment samples at the Loading Site

o collection of sediment samples at ambient site locations

e collection of sediment and seawater samples at the proposed Disposal Ground.
4.4.2 Sample locations and rationale

Loading Site sample locations are illustrated on Figure 4, and Figure 5 illustrates sampling locations at
the Disposal Ground and ambient baseline locations.

Subsequent to review of and provision of comments on the SAQP by EPA Victoria, additional sampling
locations were required. The design of the FSRU includes seawater transfer piping (SWTP) from the
FSRU to the shoreline. The current design indicated that approximately 8,800 m® of sediment will need
to be excavated in order to install the piping below the seabed. It is being proposed that the excavated
material be reused to backfill the excavation, creating a mound over the piping. For completeness,
additional sampling was undertaken in addition to the investigation locations outlined in the SAQP.

Table 4-4 provides a breakdown of the sample locations, environmental media sampled and the
justification for the sample locations to inform the DSDOA.

1 NAGD (2009) considers sediment to be ‘suspect’ if contamination is known or suspected to be present. NAGD (2009) stipulate
that each site is to be classified as ‘probably contaminated’, ‘suspect’ or ‘probably clean’.

Revision 3 — 25-Feb-2022
Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A



Viva Energy Gas Terminal Project
Appendix A: Dredging and offshore contamination assessment — Viva Energy
Gas Terminal Project Environment Effects Statement

BHASWTP_Loc_Ad4_P.mxd

DredgeDepth_|

Seawater
Transfer Pipe

it_202110\CH10_A1

|_Repol

=
=
B
<]
<1
"
=8
=
[}
@
S
=
%
@
£
B
2}
T

@

@
£
o
o
g
1%}
z
Q
i}
=
a
X
=

2]
o
X
=

MapsiGIS_|

ectsi606X\60642423\900_CAD_GIS\920_GIS\02

Waumel1fp001.au.aecomnet.com\proj

18/10/2021

® AECOM Sediment sample location [ Removed Dredged Area
(conventional COPCs and PFAS, 2021) == Aboveground Pipeline

@ Sediment sample location (conventional COPC, ——~ Seawater Transfer Piping

@&

2020) === Refinery Pier Extension
Sediment sample location (PFAS, 2020) "1 Viva Energy Owned Land
@ AECOM Sediment sample location (Landside)
[=.7 Original Dredged Area boundary
[TTJ Current Dredged Area Boundary

Figure 4 Loading site (including SWTP) sampling locations including original and revised dredge footprints

Revision 3 — 25-Feb-2022
Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM

21

Viva Energy Gas Terminal Project
Appendix A: Dredging and offshore contamination assessment — Viva Energy

Gas Terminal Project Environment Effects Statement

Seawater
Transfer Pipe

Refinery Pier
Extension

/ r—-’l ','_,/'

LNG Carrier .
e’?\‘ﬁ
o
ol -
I g
] ! oy
. s
i )
.T‘ ~." Ie.
etres l
Lt J 2
Existing Dredge
— Material Ground
; gt BH-OH:05) —— —— ~
Lo . BH.OH,04 BH’O"’“:\
B | " — I ™ 5 / \ BH-OH-12 ]
Geelong'RinS # k f ! / BH.ORN:07
P L_ f\" BH-OH-D3\. / ‘ ‘
g - I BH-OH-08
CORIO _/-’ ( R BH-OH- s Il
& \ 1 »\_POINTWILSON  siotpze | oty |
LA o ALO}/“ ! '\ : Lo R
vi \eferf" \ BH-OH-CIH B3H 1 7 /Ik
NORLANE ! ~. 7 opcs A ®.510H-14
/) | - .’ DCZT 7 D BH,DGT05” ‘
i 28 ) Dc24-. ‘DCZQ \ s -~ BH-OH-09
/_/(.') 7 ocsh 9‘323 r Outer Harbour N BH-OH-H)T//
DC32 DC33 -~

Proposed Dredge R
Corio Bay Disposal Ground /

*/?ﬁ“'”cés*Hw*% <

/ : iy
€llay, E
fing \
Huy,
/ " - \
o d o ]L 1000 2000 Metres
4 | s
Ambient baseline Background sediment [T 2 km Buffer
sediment sample ® sample location (PFAS, [T77 Dredged Area
@ |ocation {conventional 2020) Port Phillip Bay M ELBOU RN E ®
COPCs and PFAS, —— Aboveground Pipeline (Western Shoreling)
2021) —— Underground Pipeline = = | and Bellarine Peninsula
Dlséposa\tgrountji —— Shipping Channel Ramsar Site
sediment sample 3
South West Pipeline Viva Energy Owned
van| GEELONG

location (physical
characteristics)

Figure 5

Revision 3 — 25-Feb-2022

" 1 km Bufter

Ambient and Disposal Ground sampling locations

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A



AECOM

Table 4-4 Sample locations and rationale

Number of Locations
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Appendix A: Dredging and offshore contamination assessment — Viva Energy Gas Terminal Project Environment Effects Statement

Depth Interval

22

Analyte Suites

: e (mbs); Metals
Location / Justification ‘ Metalloids
Sediment Collection 4 | PAHs PFAS Ammonia
Method el
Organotins
To supplement the AMA 13 0-7, X X X
(2020) and_ Coffey (2020) Barge and drill rig
data to satisfy the NAGD
(2009) requirement of 28 0-7:
sample locations for ’
490 BOO m? of dredge ) Extracted from X X X X
material sediment samples
To satisfy the NAGD (2009) 0-0.5;
requirement of ambient 142 Hand-held core X X X
baseline characterisation collected by divers
To satisfy the NAGD (2009) . 0-0.5;
requirement of Disposal Hand-held core
Ground physical collected by divers
characterisation, and Mid water column:
seawater for elutriate . '
testi - container collected X X X
esting
from boat

2 Based on a power analysis conducted (as per the NAGD (2009)) and to enable transects through the Disposal Ground.
8 Minimum number of locations required.
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Ammonia

To satisfy the NAGD (2009)
requirement of seven
sample locations for 8,880
m? of dredge material (area
not previously assessed)

Number of Locations Analyte Suites
Depth Interval
(mbs); Metals
. Pore 3 TOC PSD & Metalloids
Collection 2
Sediment Water Seawater i Y Density and PAHs PFAS
Organotins
0-1.5
Hand-held cores
7 - - collected via X X X X X
vibracoring by
divers
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4.4.3 Sampling methodology

Fieldwork was conducted between 19 August 2021 and 8 September 2021using sampling techniques
consistent with the SAQP (AECOM, 2021).

At the Loading Site, sediment samples were collected using a drill rig mounted on a barge. Push tube
and vibracoring drilling techniques were used to obtain the sediment cores to a maximum drilling depth
of 7 mbs. Sediment samples were collected at 0.5 m intervals from the sediment core (where recovery
allowed).

At the Disposal Ground, SWTP and ambient baseline locations, divers collect samples using handheld
polycarbonate corers to a maximum depth of 0.5 mbs (Disposal Ground and ambient baseline) and
1.5 m bgs (SWTP).

Bore logs for each location were recorded using the Unified Soil Classification System (USCS) and are
provided in Appendix D. The GPS coordinates for each sample location were recorded. The location of
quality control (e.g. duplicate and inter-laboratory duplicate) sample collection points was also noted.

Field notes were maintained to record all field sampling events and included observations made at each
sample location. The field notes are provided in Appendix E.

Photographs taken during fieldworks which illustrate relevant sampling and field information are
provided in Appendix F.

Seawater samples were collected at three locations in the vicinity of the Disposal Ground from the dive
boat. The seawater samples were collected from mid-water column into new and decontaminated 10 L
metal jerry cans using a peristaltic pump as far forward as was safe off the boat. Seawater was then
transferred into laboratory provided containers using a new (and decontaminated using Liquinox™)
stainless steel or high density polyethylene (HDPE) funnel. Dedicated tubing was used for each
seawater sample. This methodology minimised the potential for cross contamination associated with
use of water pumps, and the metal jerry can is suitable for PFAS sampling (HEPA, 2020).

Porewater samples were extracted from composite samples from two locations at the Loading Site
(PW- SB-28 and PW-SB-34). Porewater was unable to be extracted from sediment samples SB-31, SB-
32, BP-21, BP-20, SB-29 due to dense sediment with minimum pore space.

Before and between sampling, reusable items such as polycarbonate corers, stainless steel bowls and
handheld tools used for processing duplicate and composite samples in the field were decontaminated
using Liquinox™, a phosphate free detergent, and rinsed with clean deionised water (certified by the
laboratory to be PFAS-free), to reduce the potential for cross contamination.

All samples were placed on ice in eskies immediately after sampling. All samples were kept, as far as
possible, at approximately 4°C during transit to the laboratory. Prior to sampling, assessment of the
analytical holding times was made, and the sampling planned accordingly to ensure that holding times
were minimised and not breached.

Sediment and seawater samples were transported directly to the laboratory for analytical testing under
standard procedures by the following laboratories:

e Primary and associated duplicate QA/QC samples were analysed by Envirolab in Melbourne,
Victoria.

e The inter-laboratory duplicate samples were analysed by ALS in Melbourne, Victoria.

Intra-laboratory field duplicate samples were collected at a rate of one per 10 primary samples (or a
minimum of one per batch) for seawater and sediment. Intra-laboratory field duplicate samples were
collected at a rate of one per 20 primary samples (or a minimum of one per batch) for sediment elutriate
samples. The sediment elutriate analysis was primarily to assess the potential for chemicals to desorb
from sediment particles to interstitial or overlying water; and therefore, the one in twenty ratio is
considered acceptable.

Inter-laboratory duplicate samples were collected at a rate of one per 10 primary samples (or a
minimum of one per batch) for seawater and sediment.

For each day of sampling, following decontamination procedures, a rinsate blank was collected by
running laboratory prepared deionised water (certified by the laboratory to be PFAS-free) over the
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reusable sampling equipment and nitrile gloves used by the divers for collection directly into laboratory
prepared sampling containers.

Rinsate samples were collected to assess the effectiveness of the equipment decontamination methods
employed (e.g., during sediment sampling). The rinsate samples were analysed for the same suite of
analytes as the primary samples. At least one rinsate sample was collected for every ten primary
samples collected in accordance with HEPA (2020) recommendations. These included rinsate samples
from the following equipment:

e stainless steel bowls and hand tools used for processing samples
e atleast one plastic lidded bucket used for 5 kg sediment samples
e each new 10 L jerry can used to collect seawater

e  coring equipment in contact with sediment

e nitrile gloves used by the divers (over their diving gloves) during the collection of sediment cores
from the SWTP, ambient baseline locations and the Disposal Ground.

Laboratory prepared trip blank samples were used at a frequency of one per day to assess sample
handling and storage conditions, and the potential for field cross-contamination between samples. The
trip blanks were analysed for the same suite of analytes as the primary samples.

A Chain of Custody (COC) form was completed for each batch of samples, documenting the sample
identification number and analytes. COCs and laboratory reports for all samples are provided in
Appendix G.

Table 4-5 lists the sediment and seawater samples which were collected and lists the sediment
samples from which the elutriate and porewater samples were obtained.
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Table 4-5 Summary of samples collected

Samples Analysed

for COPC
(metals/PFAS/PAHSs/

Maximum

Depth Physical Parameters

(TOC, OM, PSD, density)

Sample

Location Collection Date

Sample Type

Elutriate Sample

(mbs)

BH-SB-36

8 September
2021

3.2

organotins)

BH-SB-36_0.5-1.0 (1a)
BH-SB-36_1.5-2.0 (1a)
BH-SB-36_2.5-3.0 (1b)

BH-SB-36_0.5-1.0 (1a)
BH-SB-36_1.5-2.0 (1a)
BH-SB-36_2.5-3.0 (1b)

BH-SB-36_2.5-3.0 (1b)

BH-SB-35

7 September
2021

BH-SB-35_1.0-1.5 (1a)
BH-SB-35_2.0-2.5 (1a)
BH-SB-35_4.0-5.0 (1b)

BH-SB-34

7 September
2021

3.5

BH-SB-34_0.0-0.5 (1a)
BH-SB-34_2.0-2.5 (1b)
BH-SB-34_2.5-3.0 (1b)

BH-SB-34_0.0-0.5 (1a)
BH-SB-34_2.0-2.5 (1b)
BH-SB-34_2.5-3.0 (1b)

BH-SB-33

30 August 2021

BH-SB-33_0.5-1.0 (1a)
BH-SB-33_1.5-2.0 (1a)
BH-SB-33_3.0-4.0 (2)

BH-SB-33_1.5-2.0 (1a)
BH-SB-33_3.0-4.0 (2)

BH-SB-33_1.5-2.0 (1a)

Sediment

(Loading Site,
Swing Basin)

BH-SB-32

30 August 2021

BH-SB-32_0.0-1.0 (1a)
BH-SB-32_2.5-3.0 (1b)

BH-SB-32_0.0-1.0 (1a)
BH-SB-32_2.5-3.0 (1b)

BH-SB-32_0.0-1.0 (1a)
BH-SB-32_2.5-3.0 (1b)

BH-SB-31

27 August 2021

BH-SB-31_0.5-1.0 (1a)
BH-SB-31_2.0-2.5 (1b)
BH-SB-31_3.5-4.0 (2)

BH-SB-31_0.5-1.0 (1a)
BH-SB-31_2.0-2.5 (1b)
BH-SB-31_3.5-4.0 (2)

BH-SB-31_0.5-1.0 (1a)
BH-SB-31_3.5-4.0 (2)

BH-SB-30

27 August 2021

BH-SB-30_0.5-1.0 (1a)
BH-SB-30_1.5-2.0 (1b)
BH-SB-30_4.5-5.0 (2)

BH-SB-30_0.5-1.0 (1a)
BH-SB-30_1.5-2.0 (1b)
BH-SB-30_4.5-5.0 (2)

BH-SB-29

6 September
2021

BH-SB-29_0.0-0.5 (1a)
BH-SB-29_2.0-2.5 (1b)
BH-SB-29_5.0-6.0 (2)

BH-SB-29_0.0-0.5 (1a)
BH-SB-29_2.0-2.5 (1b)
BH-SB-29_5.0-6.0 (2)

BH-SB-29_0.0-0.5 (1a)
BH-SB-29_2.0-2.5 (1b)
BH-SB-29_5.0-6.0 (2)

BH-SB-28

6 September
2021

BH-SB-28_1.0-1.5 (1a)
BH-SB-28_2.0-2.5 (1a)
BH-SB-28_4.0-5.0 (1b)

BH-SB-28_1.0-1.5 (1a)
BH-SB-28_2.0-2.5 (1a)
BH-SB-28_4.0-5.0 (1b)

BH-SB-28_1.0-1.5 (1a)

BH-BP-22

31 August 2021

BH-BP-22_0.0-0.5 (1a)
BH-BP-22_2.0-2.5 (1b)
BH-BP-22_4.0-5.0 (2)

BH-BP-22_0.0-0.5 (1a)
BH-BP-22_2.0-2.5 (1b)
BH-BP-22_4.0-5.0 (2)

BH-BP-22_0.0-0.5 (1a)
BH-BP-22_2.0-2.5 (1b)

Sediment

BH-BP-21

1 September
2021

BH-BP-21_0.0-1.0 (1a)
BH-BP-21_2.0-3.0 (1b)
BH-BP-21_3.0-4.0 (1b)

BH-BP-21_0.0-1.0 (1a)
BH-BP-21_2.0-3.0 (1b)
BH-BP-21_3.0-4.0 (1b)

BH-BP-21_0.0-1.0 (1a)
BH-BP-21_2.0-3.0 (1b)
BH-BP-21_3.0-4.0 (1b)

(Loading Site,
Berth Pocket)

BH-BP-20

1 September
2021

BH-BP-20_0.0-1.0 (1a)
BH-BP-20_2.0-3.0 (1b)
BH-BP-20_4.0-5.0 (2)

BH-BP-20_0.0-1.0 (1a)
BH-BP-20_2.0-3.0 (1b)
BH-BP-20_4.0-5.0 (2)

BH-BP-20_0.0-1.0 (1a)

BH-BP-19

26 August 2021

BH-BP-19_0.5-1.0 (1a)
BH-BP-19_1.5-2.0 (1a)
BH-BP-19_2.5-3.0 (1b)

BH-BP-19_0.5-1.0 (1a)
BH-BP-19_1.5-2.0 (1a)
BH-BP-19_2.5-3.0 (1b)

BH-OH-01

19 August 2021

0.5

BH-OH-01_0.0-0.5

BH-OH-01_0.0-0.5

BH-OH-02

19 August 2021

0.5

BH-OH-02_0.0-0.5

BH-OH-02_0.0-0.5

BH-OH-03

19 August 2021

0.5

BH-OH-03_0.0-0.5

BH-OH-03_0.0-0.5

BH-OH-04

19 August 2021

0.5

BH-OH-04_0.0-0.5

BH-OH-04_0.0-0.5

BH-OH-05

19 August 2021

0.5

BH-OH-05_0.0-0.5

BH-OH-05_0.0-0.5

BH-OH-06

19 August 2021

0.5

BH-OH-06_0.0-0.5

BH-OH-06_0.0-0.5

Sediment

BH-OH-07

19 August 2021

0.5

BH-OH-07_0.0-0.5

BH-OH-07_0.0-0.5

(Ambient
Baseline
locations)

BH-OH-08

19 August 2021

0.5

BH-OH-08_0.0-0.5

BH-OH-08_0.0-0.5

BH-OH-09

19 August 2021

0.5

BH-OH-09_0.0-0.5

BH-OH-09_0.0-0.5

BH-OH-10

19 August 2021

0.5

BH-OH-10_0.0-0.5

BH-OH-10_0.0-0.5

BH-OH-11

19 August 2021

0.1

BH-OH-11_0.0-0.5

BH-OH-11_0.0-0.5

BH-OH-12

19 August 2021

0.5

BH-OH-12_0.0-0.5

BH-OH-12_0.0-0.5

BH-OH-13

19 August 2021

0.5

BH-OH-13_0.0-0.5

BH-OH-13_0.0-0.5

BH-OH-14

19 August 2021

0.5

BH-OH-14_0.0-0.5

BH-OH-14_0.0-0.5
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Samples Analysed

27

Sample Maximum for COPC Physical Parameters
i Depth i
SEMPLE T HeXeElileln Collection Date (mlt:n)s) (metals/PFAS/PAHSs/ (TOC, OM, PSD, density) =TS eIl
organotins)
BH-DG-01 19 August 2021 0.5 BH-DG-01_0.5 -
BH-DG-02 19 August 2021 0.5 - BH-DG-02_0.5 -
Sediment BH-DG-03 19 August 2021 0.5 - BH-DG-03_0.5 -
(Disposal
Ground) BH-DG-04 19 August 2021 0.5 - BH-DG-04_0.5 -
BH-DG-05 19 August 2021 0.5 - BH-DG-05_0.5 -
BH-DG-06 19 August 2021 0.5 - BH-DG-06_0.5 -
7 September BH-SWTP-01_0.0-1.5 BH-SWTP-01_0.0-1.5
BH-SWTP-01 2021 15 (1a) - (1a)
7 September BH-SWTP-02_0.0-1.5 BH-SWTP-02_0.0-1.5
BH-SWTP-02 2021 15 (1a) - (1a)
7 September BH-SWTP-03_0.0-1.5 BH-SWTP-03_0.0-1.5
BH-SWTP-03 15 - - -
Sediment 2021 (1a) (1a)
(SWTP) 7 September BH-SWTP-04_0.0-1.5 BH-SWTP-04_0.0-1.5
BH-SWTP-04 2021 15 (1a) - (1a)
7 September BH-SWTP-05_0.0-1.5 BH-SWTP-05_0.0-1.5
BH-SWTP-05 2021 15 (1a) - (1a)
7 September BH-SWTP-06_0.0-1.5 BH-SWTP-06_0.0-1.5
BH-SWTP-06 2021 15 (1a) - (1a)
Pore water 6 September
; PW-SB-28 - PW-SB-28 - -
from sediment 2021
(Loading Site, 7 Se
ptember
Swing Basin) PW-SB-34 2021 - PW-SB-34 - -
SW-DG-01 19 August 2018 - SW-DG-01_210819 - -
Seawater
(Disposal SW-DG-02 19 August 2018 - SW-DG-02_210819 - -
Ground)
SW-DG-03 19 August 2018 - SW-DG-03_210819 - -
Table Notes:

1. “*No data, not analysed

2. TOC - Total Organic Carbon
3. OM - Organic Matter
4.

PSD - Particle Size Distribution
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The following deviations from the approved SAQP are noted along with the implications of the
deviations of the objectives of the investigation. These deviations were minor and did not impact on the
outcome of the assessment with respect to being able to obtain representative samples and comply

with the NAGD (2009).
Table 4-6 Deviations from the SAQP

SAQP

Deviation
Procedure eviatio

Justification

At each location,
sediment
samples will be
collected every
0.5 m for the first
2 m and then
every 1 mup to
7 mbs.

At the following
locations, samples
were not collected
at 0.5 mintervals

BH-BP-20 (0.0-1)
BH-BP-21 (0.0-1)
BH-SB-32 (0.0-1)

within the first 2 m.

There was
insufficient
sediment collected
to enable sampling
every 0.5 m.

Implication he Investigation

Minimal

The bore logs indicate similar
lithology (refer to Section 5.1.1.2)
and therefore the samples collected
are considered representative of
Domain 1a layer.

Actual locations
did not always

Proposed
locations were to

be recorded match the
using a GPS proposed
accurate within coordinates.
1m.

Barge drift and
windy conditions
prevented precise
locating.

Negligible.

Given the dynamic nature of the
seabed sediments, precise location
positioning is not critical to
characterise sediments at the
Loading Site, Disposal Ground and
ambient baseline locations.

Pore water
samples were
obtained from two
samples at the

Porewater to be
collected from
seven samples
in the Loading

Porewater could
not be extracted
from all proposed
sediment samples

Minimal
The purpose of the porewater

sampling was to assess bioavailability
where sediments concentrations

were collected
using a peristaltic
pump with
dedicated tubing.

samples were to
be collected by
lowering a new
(and
decontaminated)
10 L jerry can
over the side of
the boat and
allowing the
seawater to fill
the jerry can.

that a peristaltic
pump with
measured tubing
would enable more
accurate (and
safer) collection of
samples from
middle of the water
column.

Site (including Loading Site: due to the physical | axceeded the DGVs.
SWTP) PW-SB-28 nature of the According to the NAGD (2009),
material i.e., dense | | . e .
PW-SB-34 . . bioavailability can be assessed via
with minimal pore ;
No pore water space. pore water and/or elutriate data.
samples were 27 elutriate samples were analysed
obtained from the from the Loading Site and analysed
SWTP. for chemical concentrations which
exceeded the sediment DGVs.
Seawater Seawater samples | It was determined | None

Dedicated tubing was utilised for
each seawater sample and the
seawater was pumped directly into
the clean (and decontaminated) jerry
cans before being transferred into lab
provided containers using a new (and
decontaminated) stainless steel
funnel (as per the SAQP).
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44.4 Adopted assessment criteria

The following assessment criteria were adopted as the Screening Levels and Water Quality Guidelines:

Sediment quality default guideline values (DGV) provided by ANZG (2018), as referred to in the
NAGD (2009). For organic chemicals (including TBT), analytical concentrations are normalised to
1% total organic carbon (TOC)* Analytical concentrations measured from the <2 mm sediment
fraction of a sediment sample were compared against the DGV. The DGV is the concentration
below which there is a low risk of unacceptable effects occurring to aquatic ecosystems. The “GV-
high” provides an indication of concentrations at which toxicity related adverse effects are
expected to be observed. As such the GV-high value should only be used as an indicator of
potential high level toxicity issues not as a guideline value to ensure protection of ecosystems.

According to the Environmental Reference Standard 2021 (ERS), the Loading Site and Disposal
Ground are located in the Geelong Arm of Port Phillip Bay. This area is defined as slightly to
moderately modified in relation to water dependent ecosystems which means that the species
protection (spp.) value is 95%. Therefore, the marine water DGVs for 95% spp. provided by ANZG
(2018), as referred to in NAGD (2009), were adopted for this study. [note, some DGVs have been
updated recently and therefore differ from those criteria presented in Coffey (2020) e.g., marine
95% DGV for zinc].

ANZG (2018) recommend adopting a higher level of species protection for chemicals that
bioaccumulate as a “...practical measure to provide an additional level of protection to account for
bioaccumulation” (i.e., adoption of the 99% spp. DGV). ANZECC & ARMCANZ (2000) (which was
superseded by ANZG (2018)) further explains this recommendation by stating “the 99% protection
levels can also be used as default values for slightly-moderately disturbed systems where local
data are lacking on bioaccumulation effects....”. The 99% spp. DGVs were adopted for those
chemicals known to bioaccumulate such as cadmium, mercury and PFOS.

PFOS 99% spp. DGVs for marine sediment and pore water published by Simpson et al (2021).
These DGVs were derived in accordance with ANZG (2018) methodology and subject to a
technical peer-review process; and therefore, in absence of DGV for PFOS in marine sediment and
pore water these DGVs are considered suitable for assessment purposes in the Phase I
Sediment Quality Assessment. The marine sediment PFOS data were normalised to 1% TOC for
comparison to the sediment DGV. Adoption of the freshwater low reliability 99% DGV for surface
water (i.e., 0.00023 pg/L) is not considered appropriate for comparison to other media such as
marine pore water. A copy of the Simpson et al (2021) publication is available at:
https://www.sciencedirect.com/science/article/pii/S0048969721010755.

The HEPA (2020)° 99% spp. DGV for PFOS and PFOA were adopted for comparison against
seawater and sediment elutriate data, as these media represent concentrations within the water
column. However, it is generally recognised that the current PFOS and PFOA 99% spp. DGV have
limited reliability due to limitations in the underlying ecotoxicity data and the method used to
calculate the 99% spp. DGV. In addition, the DGVs were derived using freshwater ecotoxicity data,
and not marine ecotoxicity data thereby further reducing its reliability and applicability.

The HEPA (2020) PFOS and PFOA DGV were generated using a species sensitivity distribution
(SSD) statistical method using the software Burrlioz V2.0 (Campbell et al. 2000). There is greater
uncertainty for estimating a 99% spp. DGV, compared to a 95% spp. DGV, from an SSD because:

- thereis less confidence in the SSD model fit at the extremes of the distribution compared with
the middle (Batley et al. 2018)

- the 99% spp. DGV is statistically extrapolated to concentrations that are well below the
concentrations that correspond to effects measured in the toxicity studies (Fox et al, 2021).

The most sensitive species to PFOS exposure was the zebra fish (Danio rerio) (Keiter et al. 2012)
which is primarily responsible for the very low PFOS 99% spp DGV of 0.00023 pg/L. A recent

4 Where TOC was below 0.2 %, the TOC adopted equalled 0.2% in accordance with ANZG (2018) methodology.
5 The PFOS and PFOA DGVs were originally published by Department of Environment and Energy (DoEE, 2015a,b), and the
guidelines are still considered a draft document.
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review identified a number of limitations to this study which is currently being replicated with a
more robust experimental design to provide more confidence in the results (Moore et al. 2020).

The ANZG (2018) marine water DGV for arsenic (lll) is classified as an ‘environmental concern’
value, and arsenic (V) is classified as a ‘low reliability’ value. Both arsenic DGVs were derived
using the method Assessment Factor approach considered to be the least preferred DGV
derivation methodology (ANZG, 2018), where the lowest reported ecotoxicity value was divided by
100 (arsenic (111)) or 200 (arsenic (V)). The arsenic (V) DGV considered ecotoxicity data from five
species (two taxa), while the data considered for the arsenic (Ill) DGV is unknown. Given the
detection of arsenic in sediment and elutriate data and the low reliability of the ANZG (2018) DGV,
AECOM conducted a literature review to identify an alternative more reliable arsenic marine water
DGV which considered more data. The literature review identified the CCME (2001) interim marine
water quality guideline of 12.5 pg/L which considered data from 33 species (3 taxa) and
incorporated an assessment factor of 10.

In addition, EPA Publication 1828.2 (formerly IWRG 621 Soil Hazard Categorisation and Management)
was used to categorise waste material from the investigation works for onshore disposal.

The adopted assessment criteria for select COPC are summarised in Table 4-7.

Table 4-7 Assessment criteria for select COPC

OP
Antimony 2 25 0.27
Arsenic 20 70 0.0125™Mn
Cadmium 15 10 0.0007%
Chromium 80 370 0.027
Copper 65 270 0.0013
Lead 50 220 0.0044
Mercury 0.15 1 0.0001"
Nickel 21 52 0.07
Silver 1 4 0.0014
Zinc 200 410 0.008
Tributyltin (as Sn) 0.009 0.07 0.006 pg/L
e |9 Ne
Benzo(a)pyrene NE NE 0.2 pg/L
6" ug/L (pore water)
PFOS 0.06" No criteria 0.00023" pg/L (seawater
and elutriate)
Table Notes

1. NE Not established

2. "99% level of species protection due to potential for bioaccumulation in marine organisms (ANZG, 2018).

3. "™ The DGV and GV-High for total PAHs include the 18 parent PAHs: naphthalene, acenaphthylene, acenaphthene,
fluorene, anthracene, phenanthrene, fluoranthene, pyrene, benz[alanthracene, chrysene, benzo[a]pyrene, perylene,
benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[e]pyrene, benzo[ghi]perylene, dibenz[a,h]anthracene and

indeno[1,2,3-cd]pyrene

4. ~MACCME (2001) Guidelines for the Protection of Aquatic Life, Marine Interim Guideline for arsenic
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4.5 Stakeholder engagement

Stakeholders and the community were consulted to support preparation of the project’'s EES and to
inform the development of the project and understanding of its potential impacts. EES Chapter 6:
Stakeholder and community engagement provides a summary of the project’s key engagement
activities.

In accordance with the scoping requirements, a Technical Reference Group (TRG) was convened and
chaired by DELWP on behalf of the Minister for Planning. The TRG has provided input throughout the
EES process. Chapter 6: Stakeholder and community engagement provides a summary of the project’s
key engagement activities.

Table 4-8 summarises the stakeholder engagement activity relating to the Phase Il Sediment Quality

Assessment.
Consents / Approvals
Rele Provided

Table 4-8 Stakeholders and approvals

Stakeholder

Viva Energy Gas Australia Pty
Ltd

Project Owner

Refinery Pier Controller and
Security

Approval to access waters
around Refinery Pier, provision
of shipping schedule &
information pertaining to
potential structures and
services in the area.

Victorian Department of
Environment, Land, Water and
Planning (DELWP)

Review of project
Environmental Management
Plan and SAQP (AECOM 2021)

Consent for use and
development of Coastal Crown
Land under the Marine and
Coastal Act 2018 (MACA)
(DELWP reference: SP471963)

Environment Protection
Authority Victoria (EPA Vic)

Technical review of the SAQP
(AECOM 2021) on behalf of
DELWP

Discussion and close out of
comments on SAQP

Ports Victoria (formerly
Victorian Regional Channels
Authority)

Harbour Master
Development Manager

Victorian Notice to Mariners
regarding the sediment
sampling works (No. 244(T) —
2021)

Data regarding the Point Wilson
Disposal Ground

City of Greater Geelong

Environment & Waste Services,
City Services branch

Consent to use the Mackay
Street breakwater to St Helens
Harbour for loading and
unloading of the barge and
removal of sediment waste.

An extensive engagement and consultation program was undertaken to ensure that the community and
interested stakeholders were informed, involved and able to actively contribute to the development of
the project and preparation of the EES. A poster stand at the November 2021 community information
session focused on the results of the technical studies on dredging and dredged material disposal. A
technical specialist was available to answer questions about potential impacts and proposed mitigation
measures. A Study Summary was prepared to summarise the findings of the marine ecology and water
quality impact assessment and was made available on the project website.
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During the community and stakeholder engagement and consultation sessions the community
expressed concern around the scale of dredging and dredged spoil disposal and the potential impacts
on Corio Bay as a result of these activities.

Characterisation of sediment to be dredged and an assessment on disposal options is provided in
Technical Report B: Dredged spoil disposal options assessment and this appendix (Appendix A:
Dredging and offshore contamination assessment of Technical Report B). Potential impacts on Corio
Bay as a result of these activities is investigated and discussed in Technical Report A: Marine ecology
and water quality impact assessment.

4.6 Assumptions and limitations
4.6.1 Linkages to other EES technical studies

Results from this Phase Il Sediment Quality Assessment will be used to inform the DSDOA (to be
prepared by AECOM) for the project.

During preparation of this report, information from the following EES technical studies were considered:

e  Consulting Environmental Engineers (CEE), 2021a. Investigation of Benthic Ecological Habitats in
Corio Bay, February 2021

e CEE, 2021b. Viva Energy Gas Terminal Impact Assessment of Dredging, September 2021
o Worley Services Pty Ltd, 2021, Viva Geelong Gas Terminal Dredge Study Report, April 2021

In addition, the following early studies were used to inform the project development prior to the EES and
contain data that were included as part of this assessment:

e Coffey Services Australia Pty Ltd, 2020. Sediment Contamination Assessment, Geelong LNG
Regasification Terminal Project, 4 December 2020

e Australasian Marine Associates, 2020. Targets Sediment Investigation, Project Vega ‘Privileged
and Confidential’, 12 October 2020.
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5.0 Existing conditions

5.1 Sediment
5.1.1 Physical characteristics

In accordance with NAGD (2009) assessment methodology, an assessment of the sediment’s physical
characteristics was undertaken to understand the variability in sediments between the Loading Site,
Disposal Ground and ambient background locations. This assessment is required because chemical
concentrations are known to vary according to sediment grain-size and organic matter e.g., lower metal
concentrations typically found in sediments with low organic matter and fine particles (greater surface
area and more binding sites) (Simpson and Batley, 2016). Therefore, to make meaningful comparisons
of chemical concentrations between locations, the physical characteristics of the sediments should be
similar.

The sediment physical characteristics were assessed via laboratory analysis (Section 5.1.1.1) and
field-based observations (Section 5.1.1.2).

The results for the Loading Site are described for each Domain layer, consistent with the terminology
provided in Coffey (2020):

e Domain 1la (0.0 — 2.5 mbs): surface layer of sediments characterised by loose sand or very soft
grey clays typically to 2 mbs. This layer is considered to be the ‘suspect’ layer where COPC
concentrations are expected to be the highest.

e Domain 1b (2.0 — 5.0 mbs): deeper more consolidated marine sediments characterised by firm to
stiff grey clays. This layer is considered to be a natural layer with some potential for contamination
from the overlying layer.

e Domain 2 (3.0 — 6.0 mbs): underlying Moorabool Viaduct Sand formation comprising
orange/brown clayey sand and sandy clay. This natural layer is expected to have minimal potential
for contamination.

5.1.1.1 Laboratory results

Sediment samples from the Loading Site (20 samples), Disposal Ground (six samples) and ambient
baseline locations (14 samples) were analysed for the following physical characteristics:

e  particle size distribution (PSD)
e total organic carbon (TOC)

e organic matter (OM)

o density.

The analytical laboratory reports are provided in Appendix G and the tabulated data are provided in
Table 1 and Table 4 of Appendix C. A summary of the sediment’s physical characteristics is presented
in Table 5-1.

Table 5-1 Summary of sediment physical characteristics

Depth TOC (mg/kg) OM (%) Density (g/m?3)
Study Area Range PSD! Mean Range Range Range

(mbs) (mean) (mean) (mean)
Loading Site 0.0-2.5 | Clay (32%) 4,600 — 0.8-3.6 25-27
(Domain 1a) Silt (38%) 24,000 (2.1) (2.6)
n=18 Fine sand (25%) | (12,133)
Loading Site 2.0-5.0 | Clay (29%) 1,100 - 0.2-3.7 25-27
(Domain 1b) Silt (29%) 21,000 (1.1) (2.6)
n=14 Fine sand (23%) | (6,021)
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TOC (mg/kg) OM (%) Density (g/m?3)

Study Area PSD! Mean Range Range Range
(mean) (mean) (mean)

Loading Site 3.0-6.0 | Clay (35%) 900 - 5200 0.2-0.9 2.6-2.8

(Domain 2) Silt (28%) (2,117) (0.35) (2.7)

n==6 Fine sand (30%)

SWTP 0-1.5 Clay (21%) 13,000 — 22-42 25-26

n=>7 Silt (34%) 24,000 (3.0) (2.6)
Fine sand (21%) | (17,714)

Disposal Ground 0.0-0.5 | Clay (27%) 6,300-8,200 {1.1-14 |26

n==6 Silt (41%) (7,183) (1.2) (2.6)
Fine sand (29%)

Ambient baseline 0.0-0.5 | Clay (9%) 1,200 -6,400 | 0.2-1.1 2.6

locations Silt (25%) (3,800) (0.6) (2.6)

n=14 Fine sand (48%)

Table Notes

1. The total number of samples represent the primary samples collected.
2. Clay: <2 pm; Silt: 2-75 pm; Fine sand: 75-300 um

5.1.1.2 Field observations

Photographs of the sediment cores obtained are presented in Plates 1 to 48 in Appendix F, and the
sediment bore logs provided in Appendix D.

The general surface and subsurface geology at the Loading Site (Swing Basin, Berth Pocket), SWTP,
ambient baseline locations and Disposal Ground are summarised in Table 5-2. No specific odours were
reported from the sediment samples and no significant organic material was reported as being present
apart from at the SWTP locations.

Table 5-2 Sediment lithology —field observations

Domain Layer (Coffey,
2020)

Lithology

Loading Site (Swing Basin and Berth Pocket)

Grey/green sandy SILT, soft, shells? 0-25 Domain la
Silty CLAY with sand, stiff, shell fragments 1.5-5.0¢ Domain 1b
White, plastic CLAY and grey/green, light grey gravelly | 3-6 Domain 2
SAND

SWTP

Grey silty CLAY 15 Domain la

Ambient Baseline Locations

Grey/green, high plasticity CLAY with shells 0-0.5 Not applicable

Disposal Ground

Grey/green, high plasticity CLAY with shells 0-0.5 Not applicable

Table Notes
1. Domain 1b extends to deeper levels in BG-SB-28 and BH-SB-35 (up to 5 mbs).
2. The soft silt surface layer at the Loading Site is likely to be recently deposited marine sediments.
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51.1.3 Summary
A review of the information presented Section 5.1.1.1 and Section 5.1.1.2 indicates the following:

e  The proportion of clay (27-35%), silt (29-41%) and fine sand (21-29%) fractions were similar at the
Loading Site and Disposal Ground sampling locations; this is to be expected as the sediment layer
at the Disposal Ground represents sediment that has been previously dredged from Corio Bay and
deposited at the Disposal Ground (CEE, 2021b).

e The proportion of clay, silt and find sand did not differ significantly with depth within the different
Domain sediment layers at the Loading Site.

e The ambient baseline locations reported a greater proportion of fine sands (48%) than the Loading
Site and Disposal Ground, and a lower proportion of clay material (9%). Greater variability in PSD
was also noted at the ambient baseline locations.

e Particles greater than 300 yum (medium sand) comprised a minor proportion of the sediment matrix
at all locations sampled (3-18%).

e  The densities of sediments collected from all locations were similar (2.6-2.7 g/m?3).

e OM content decreased with depth at the Loading Site and was generally similar at all locations for
the 0-0.5 mbs depth interval. These results are consistent with those reported by Coffey (2020) for
the same depth interval at the Loading Site. The highest OM content (4.2%) was reported in a
sample collected closest to shore (SWTP-07).

e The percentage of OM and TOC concentrations were greater at the Loading Site (Domain 1a) and
Disposal Ground compared to the ambient baseline locations, potentially due to a larger proportion
of fine sand at the ambient baseline locations.

e The TOC at the Loading Site varied from approximately 900 mg/kg in the deeper sediments
(Domain 2) to 24,000 mg/kg at shallower depths. In comparison, TOC in sediments collected at the
ambient baseline and Disposal Ground sample locations ranged between 1,200 to 6,400 mg/kg.

The physical characteristics of the Loading Site and Disposal Ground are generally very similar.
Sediment physical characteristics at the ambient baseline locations are also broadly similar but with a
higher percentage of fine sands.

5.1.2 Sediment concentrations

Data presented in this section represents the combined sediment data collected as part of this
investigation and data reported by Coffey (2020)© also collected from the Loading Site. These two data
sets were combined for the Phase Il Sediment Quality Assessment because they are both part of the
Domain 1a layer (within the dredging footprint), and both data sets were required to satisfy the NAGD
(2009) assessment and reporting requirements. In addition, the PFAS sediment and elutriate data
reported by AMA (2020) for the Loading Site” were combined with the PFAS data collected as part of
this investigation (noting that PFAS data were not collected during the Coffey (2020) investigation).

The Coffey (2020) report stated that “overall, we consider the data collected in the sediment
investigation is of an acceptable standard for the purpose for the investigation. Whilst some data quality
issues were identified these are not considered to impact on the overall conclusions from the
investigation.”

The AMA (2020) report stated that “It can be concluded that the data from the QA/QC process and
sediment quality testing confirm that the results are reliable and can be used for the sediment quality
assessment.”

AECOM has relied upon Coffey’s and AMA’s assessment when combining the datasets such that the
combined data set is considered reliable to inform the investigation (refer to Section 5.4).

5 Excluding the Coffey data which were collected in areas of the Loading Site which were removed from the proposed dredge
area.

" The AMA (2020) PFAS sampling locations in the Outer Harbour were considered too far away from the Disposal Ground
(approximately 7 to 12 km) and not representative of ambient baseline for this investigation.
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Analysis of COPC was undertaken for sediments in the Loading Site (Section 5.1.2.1) and ambient
baseline locations (Section 5.1.2.2), and not the Disposal Ground because NAGD (2009) does not
require chemical characterisation of an already established sediment disposal ground.

The sediment laboratory analytical reports are presented in Appendix G and the tabulated data are
presented in Appendix C. The 95% upper confidence limit (UCL) concentrations were calculated using
USEPA’s statistical software ProUCL (version 5.1) and the outputs are provided in Appendix .

5.1.2.1 Loading Site
Domain 1a and SWTP (0- 2.5 mbs)

The maximum and 95% UCL sediment concentrations reported for the Loading Site (Domain 1a) are
summarised in Table 5-3. The data are compared against the DGVs described in Section 4.4.4.

Table 5-3 Loading Site — Domain la (including SWTP) sediment quality

: Maximum 200
MaX|mu1;r|1(Conc. 95% rLTJ]CI/_kConc. Conc. C%qut.

(mg/kg) (mg/kg) moke) o)
Antimony 3 1.887 5.4 1.561 2
Arsenic 24 13.87 39 15.94 20
Cadmium 2 0.866 4.5 0.857 15
Chromium 67 36.9 72 46.09 80
Copper 59 25.06 59 20.2 65
Dibutyltin as Sn <LOR -- 53 1.397 NE
Lead 200 74.32 210 71.95 50
Mercury 0.76 0.317 0.76 0.267 0.15
Monobutyltin as Sn <LOR -- 2.3 1.305 NE
Nickel 35 20.59 46 25.16 21
Silver <LOR -- 0.2 0.108 1
Tributyltin as Sn <LOR -- 0.00071 0.00059 | 0.009
Zinc 140 72.71 160 76.8 200
PFOS (1%TOC) 0.0005 0.00023 0.0024 0.00042 0.06
PAHSs (sum) (1% TOC) 0.39 0.163 0.66 0.249 10

Table Notes

1. Bold and green highlight — Exceeds DGV

2. “-" -UCL not calculated due to all concentrations being below the laboratory LOR.
3. NE - Not established

4.  AMA (2020) data for PFOS only
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A review of the combined sediment data set presented in Table 5-3 shows that:

e  The maximum concentrations of antimony, arsenic, cadmium, lead, mercury and nickel exceed the
DGV at depths ranging from surface to 2.5 mbs, refer to Figure 6.

. The 95%UCL concentrations were exceeded for:

- lead from the surface to 1.0 mbs at four locations in the Swing Basin/ Berth Pocket (BH-BP-
20, BH-SB-31, BH-SB-33, BH-SB-34) and three locations from surface to 1.5 mbs in the
SWTP (BH-SWTP-03, BH-SWTP-04, BH-SWTP-05)

- mercury from the surface to 1.0 mbs at four locations (BH-BP-20, BH-BP-21, BH-SB-31, BH-
SB-34) and in six locations from the surface to 1.5 mbs in the SWTP (BH-SWTP-01, BH-
SWTP-02, BH-SWTP-03, BH-SWTP-04, BH-SWTP-05, BH-SWTP-06)

- nickel at depths ranging from surface to 2.0 mbs (Coffey data only).

e PFOS was detected above the laboratory limit of reporting (LOR) (0.0001 mg/kg) in 19 samples at
depths ranging between the surface and 1.5 mbs. Concentrations for other PFAS were below the
laboratory LOR.

e As aresult of the assessment of sediments from this Domain, lead, mercury and nickel were
identified as COPC in Domain 1a and were carried forward into the next stage of the investigation
i.e. comparison to ambient baseline levels for sediments of comparable grainsize (Section 6.1.2).

o All other analytes assessed in sediment collected from Domain 1a were either reported at
concentrations less than the laboratory LOR or below their respective DGV.

Domain 1b (2.0 - 5.0 mbs)

The maximum and 95% UCL sediment concentrations reported for the Loading Site Domain 1b are
summarised in Table 5-4. The data are compared against the DGVs described in Section 4.4.4.

Table 5-4 Loading Site — Domain 1b sediment quality

Maximum 95% UCL
Conc. Conc.

Maximum Conc. | 95% UCL Conc.

(mg/kg) (mg/kg) (ma/kg) (ma/kg)

Antimony 3 1.731 3 1.176 2
Arsenic 32 16.71 32 16.29 20
Cadmium 0.2 0.143 0.2 0.125 15
Chromium 54 34.08 67 40.28 80
Copper 21 12.19 21 9.9 65
Dibutyltin as Sn <LOR -- <LOR -- NE
Lead 44 14.93 44 11.29 50
Mercury 0.16 0.0417 0.16 0.047 0.15
Monobutyltin as Sn <LOR -- 0.94 -- NE
Nickel 34 21.35 38 23.91 21
Silver <LOR - <LOR - 1
Tributyltin as Sn <LOR -- <LOR -- 0.009
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Maximum 95% UCL
Conc. Conc.

(mg/kg) (mg/kg)

Maximum Conc. | 95% UCL Conc.
(mg/kg) (mg/kg)

Zinc 37 28.02 40 28.08 200
PFOS (1% TOC) <0.0001 -- -- -- 0.06
PAHs (sum) (1%TOC) <0.01 - - - 10
Table Notes
1. Bold and green highlight — Exceeds DGV
2. “-"-UCL not calculated due to all concentrations being below the LOR or insufficient data to perform statistics.

3.  NE - Not established

A review of the combined sediment data set presented in Table 5-4 shows that:

e The maximum concentrations of antimony, arsenic, mercury and nickel exceed the DGV at depths
ranging from 2.0 to 4.0 mbs, refer to Figure 6.

e The 95% UCL concentrations were exceeded for nickel only at depths ranging from 2.0 to 4.0 mbs.
e PFAS and PAHs were not detected above the laboratory LOR in any samples.

e  As aresult of the assessment of sediments from this Domain, nickel was the only COPC identified
for Domain 1b to be carried forward into the next stage of the investigation, i.e. comparison to
ambient baseline levels for sediments of comparable grainsize (Section 6.1.2).

e All other analytes assessed in sediment collected from Domain 1b were reported at concentrations
either less than the laboratory LOR or below their respective DGV.

Domain 2 (3.5 — 6.0 mbs)

The maximum sediment concentrations reported for the Loading Site Domain 2 are summarised in
Table 5-5. The 95%UCL concentration could not be calculated for the Domain 2 samples due to the
small sample size (i.e., n < 6 samples) [note, a smaller footprint is proposed in the Domain 2 layer
therefore less samples were required to be collected from this layer]. The data are compared against
the DGV described in Section 4.4.4.

Table 5-5 Loading Site — Domain 2 sediment quality

Maximum Concentration Maximum Concentration

(mg/kg) (mg/kg)

Antimony 2 2 2

Arsenic 21 21 20
Cadmium <LOR 0.2 15
Chromium 27 67 80
Copper 10 10 65
Dibutyltin as Sn <LOR <LOR NE
Lead 6.5 32 50
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Maximum Concentration Maximum Concentration

(mg/kg) (mg/kg)
Mercury 0.04 0.1 0.15
Monobutyltin as Sn <LOR <LOR NE
Nickel 22 38 21
Silver <LOR <LOR 1
Tributyltin as Sn <LOR <LOR 0.009
Zinc 33 42 200
PFOS (1%TOC) <0.0001 <0.0001 0.06
PAHSs (sum) (1% TOC) <0.01 <0.01 10
Table Notes

1. Bold and green highlight — Exceeds DGV
2. NE - Not established

A review of the combined sediment data set presented in Table 5-5 shows that:

e The maximum concentrations of arsenic and nickel exceed the DGV at depths ranging from 4.0 to
6.0 mbs.

e The maximum antimony concentration was equal to the DGV, refer to Figure 6.
e PFAS and PAHs were not detected above the laboratory LOR in any samples.

e As aresult of the assessment of sediments from this Domain, antimony, arsenic and nickel were
identified as COPC in Domain 2 and were carried forward into the next stage of the investigation,
i.e. comparison to ambient baseline levels for sediments of comparable grainsize (Section 6.1.2).

e All other analytes assessed in sediment collected from Domain 2 were reported at concentrations
either less than the laboratory LOR or below their respective DGV.
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5.1.2.2 Ambient Baseline

The maximum and 80™ percentile® sediment concentrations reported for ambient baseline locations are
summarised in Table 5-6. The ambient baseline sediment concentrations are compared against the
DGVs described in Section 4.4.4.

Table 5-6 Ambient baseline sediment quality

Maximum Concentration | 80" Percentile Concentration DGV
(mg/kg) (mg/kg) mg/kg

Antimony <LOR -- 2
Arsenic 55 4.4 20
Cadmium 0.1 -- 15
Chromium 27 16.4 80
Copper 9.3 6.3 65
Dibutyltin as Sn <LOR -- NE
Lead 9.5 7.1 50
Mercury 0.05 0.04 0.15
Monobutyltin as Sn <LOR -- NE
Nickel 14 8.2 21
Silver <LOR -- 1
Tributyltin as Sn <LOR -- 0.009
Zinc 32 22.4 200
PFOS (1% TOC) 0.0011 0.0009 0.06
PAHs (sum) (1% TOC) | <0.01 -- 10
Table Notes
1. “-" - UCL not calculated due to all concentrations being below the LOR or insufficient data for statistics.

2.  NE — Not established

A review of the data presented in Table 5-6 indicates that:
e Al COPC concentrations are below the assessment criteria or below the laboratory LOR.
e PFOS was the only PFAS detected above the laboratory LOR.

e In accordance with Phase Il of the NAGD (2009) phased assessment process (refer to Plate 1),
the COPC identified in sediments from the Loading Site (i.e. Domains 1a, 1b and 2) were then
compared against the data from the ambient baseline locations as part of Section 6.1.2.

5.1.3 Excess waste material from sediment sampling

Once the sediment samples were collected from the cores, some excess (waste) sediment remained at
the end of the investigation. To enable disposal of this waste material, three representative sediment
samples were collected for classification purposes in accordance with EPA Publication 1828.2 Waste
Disposal Categories — characteristics and thresholds (EPA 1828.2) (formerly IWRG 621 Soil Hazard
Categorisation and Management).

One sample (Waste 03) was analysed for the full suite of chemicals listed in EPA Publication 1828.2
(i.e., PFAS, PAHSs, phenols, TRH, monocyclic aromatic hydrocarbons (MAHSs), metals, chlorinated
hydrocarbons, organochlorine compounds (OCCs), organochlorine pesticides (OCPs), cyanide and

8 NAGD (2009) requires calculation of the 80" percentile concentration of sediment collected from ambient baseline locations.
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organotins). The other two waste classification samples were analysed for a suite more reflective of the
COPC likely to be present in the sediment material based on the data review presented in the AECOM
(2021a) SAQP (i.e., metals, PAHSs, organotins).

The laboratory reports are presented in Appendix G, and the tabulated data are presented in Table 3,
Appendix C.

All analytical concentrations were reported below the laboratory LOR or the waste classification
‘Threshold Concentration’ for Fill Material with the exception of arsenic in one sample (Waste02) at a
concentration of 23 mg/kg, marginally above the Threshold Criteria for Fill Material (i.e., 20 mg/kg).

PFOS was reported marginally above the laboratory LOR (<0.0002 mg/kg) in Waste03 at a
concentration of 0.0005 mg/kg. All other PFAS were reported below their respective laboratory LORS.
There is no Threshold Criterion for PFOS in EPA 1828.2; however, the EPA Victoria's Interim position
statement on PFAS (EPA Publication 1669.4, October 2020) states that the criteria for reuse of soils
containing PFAS is less than the laboratory LOR of 0.002 mg/kg.

These results were provided to an accredited waste consigner to enable appropriate classification and
the waste was subsequently transported and disposed of at a licensed facility.

5.2 Seawater

Seawater samples were collected from three locations at the Disposal Ground (SW-DG-01, 02, 03) for
chemical analysis (three samples were analysed) to assess the suitability of the seawater during
extraction of elutriate samples from sediments collected from the Loading Site.

The maximum and mean seawater concentrations are summarised in Table 5-7. The analytical reports
are presented in Appendix G and the tabulated data are presented in Table 2 of Appendix C.

The seawater concentrations are compared against the DGVs described in Section 4.4.4.

Table 5-7 Seawater quality

Maximum : DGV
Concentration Mean Citr)nngc/i?tratlon (mg/L, unless otherwise
(mgiL) specified)
Antimony <0.002 <0.002 0.27
Arsenic 0.003 0.003 0.0125
Cadmium <0.002 <0.002 0.0007
Chromium 0.002 0.002 0.027
Copper <0.002 <0.002 0.0013
Lead <0.001 <0.001 0.0004
Mercury <0.00005 <0.00005 0.0001
plonobutyltin as 0.04 pg/L 0.04 pg/L NE
Nickel <0.002 <0.002 0.07
Silver <0.002 <0.002 0.0014
Tributyltin as Sn <0.002 pg/L <0.002 pg/L 0.006 pg/L
Zinc 0.004 0.004 0.008
PFOS 0.002 pg/L 0.002 pg/L 0.00023 pg/L
PAHSs (sum) <0.2 pg/L <0.2 pg/L 0.2 pg/L
Table Notes

1. Bold and green highlight — Exceeds DGV
2. NE - Not established

Revision 3 — 25-Feb-2022
Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A



AECOM Viva Energy Gas Terminal Project 44
Appendix A: Dredging and offshore contamination assessment — Viva Energy
Gas Terminal Project Environment Effects Statement

A review of the data presented in Table 5-7 indicates that:

e All metal and PAHs (sum) concentrations were below the DGVs, apart from copper and silver
where the laboratory LORs were greater than the DGV.

o Detectable concentrations of arsenic, chromium, monobutyltin and zinc were reported in the
majority of seawater samples but were below the DGVs.

e Detectable PFOS was reported in all three samples at the same concentration (0.002 pg/L PFOS)
above the adopted DGV (refer to Section 4.4.4 for a discussion regarding the low reliability and
low applicability of the DGV). In addition, three other PFAS (PFHxS, PFHpA and PFOA) were
reported above the laboratory LOR at concentrations ranging between 0.0004 and 0.0009 ug/L.
Detection of these PFAS were not recorded in the sediment samples collected from any location
(including the Loading Site) indicating ubiquitous concentrations of PFAS in seawater across Corio
Bay.

o Detectable concentrations of monobutylin were reported in all three samples at the same
concentration (0.04 pg/L).

Overall, the seawater samples collected from the Disposal Ground are considered to represent baseline
ambient seawater conditions and are suitable to extract the elutriate from sediment samples collected
from the Loading Site.

5.3 Bioavailability Data
5.3.1 Elutriate results

Sediment elutriate results provide an indication of the potential for chemicals to desorb from sediment
particles to interstitial or overlying water. NAGD (2009) states that elutriate tests “...are used to simulate
the maximum contaminant release occurring during disposal of sediments at sea.”

Elutriate samples were analysed from selected sediment samples collected from the Berth Pocket (BH-
BP-20, 21 and 22) and the Swing Basin (BH-SB-28, 29, 31, 32, 33, 34) at the Loading Site, using the
seawater collected from the Disposal Ground (refer to Section 5.2). In accordance with the NAGD
(2009) assessment process, elutriate analysis was performed for the following COPC which reported
sediment COPC 95% UCL concentrations (or the maximum concentration if insufficient data were
available for statistics) greater than the DGV (as discussed in Section 5.1.2):

e antimony

e arsenic
. lead

e mercury
. nickel.

In addition, PFAS were analysed in elutriate samples for comparison against the ANZG (2018) 99%
spp. DGV; refer to Section 4.4.4 for a discussion regarding the low reliability and low applicability of this
DGV.

The elutriate analytical reports are presented in Appendix G and the tabulated data are presented in
Table 2, Appendix C. The maximum elutriate concentrations are presented in Table 5-8 and on Figure
8.

Consistent with sediment data analysis, the elutriate data from this study and data reported in Coffey
(2020)° were combined for calculation of the mean'® concentration (n = 31 total elutriate samples). The
PFOS elutriate data from this study and the AMA (2020) study were combined for calculation of the

® Excluding the Coffey elutriate data which were collected in areas of the Loading Site which were removed from the proposed
dredge area.

10 NAGD (2009) requires that the mean elutriate concentration be compared against the DGV. Where the concentration was less
than the laboratory LOR, half of the LOR was used in the calculation of the mean.
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mean concentration. A comparison of the maximum and mean concentrations against the adopted
DGVs (discussed in Section 4.4.4) is presented in Table 5-8.

Table 5-8 Elutriate water quality

Maximum

Maximum

Conc. Conc. Me?;;(lic;nc. Sel\gsgler DGV
(mg/L) (mg/L) Combined Conc. (mogtilLe'rL\jvr:lseeSS
(ZézElc):ODl\z;Ita CoffeD)gt(EiOZO) Data (mg/L) specified)
Antimony 0.011 0.1 0.0066 <0.002 0.27
Arsenic 0.019 0.01 0.0044 0.003 0.0125
Lead 0.001 0.007 0.0006 <0.001 0.0044
Mercury <0.00005 <0.0001 - <0.00005 0.0004
Nickel 0.005 0.022 0.002 0.07 0.07
PFOS* 0.0099 pg/L 0.006 pg/L 0.004 pg/L 0.002 pug/L 0.00023 pg/L
Table Notes

1. Bold and green highlight — Exceeds DGV

2. NA: Chemical not analysed in the elutriate because sediment concentration did not exceed the DGV.

3. Mean concentration for primary samples. Half of the laboratory LOR was used in calculation of the mean in accordance

with NAGD (2009) requirements.

4. Combined dataset for PFOS includes current investigation and AMA (2020) PFOS data.

A review of the elutriate data presented in Table 5-8 indicates that:

e The maximum arsenic concentration marginally exceeds the DGV in the AECOM dataset from
sediment samples collected at four locations between depths of 0.0 and 3.0 mbs. However, the
mean arsenic concentration considering both elutriate data sets does not exceed the DGV.

e The mean and maximum PFOS elutriate concentrations exceeded the low reliability DGV and were
a similar concentration to the ambient baseline PFOS concentration in Corio Bay seawater.

e In accordance with Phase Il of the NAGD (2009) phased assessment process (refer to Plate 1),
the data from the elutriate samples were used to assess the bioavailability of the COPC remaining
following comparison of the COPC concentrations identified in sediments from the Loading Site
(i.e. Domains 1a, 1b and 2) against the data from the ambient baseline locations (refer to Section

6.2).
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5.3.2 Porewater results

In accordance with Phase Ill of the NAGD (2009) phased assessment process (refer to Plate 1), where
COPC concentrations in sediment samples exceed the DGVs, analysis of porewater samples from the
sediment is one method to further assess the bioavailability, and hence potential toxicity, of these
COPC.

Seven porewater samples were initially proposed for analysis however the laboratory was unable to
extract porewater from five of the samples due to the density of the sediments and corresponding small
pore space. Two samples were successfully extracted and analysed from sediment collected in the
Swing Basin (PW-SB-28 and PW-SB-34).

The porewater analytical reports are presented in Appendix G and the tabulated data are presented in
Table 2, Appendix C. Table 5-9 presents the maximum porewater concentration obtained from the
same sediment sample.

Table 5-9 Pore water quality

Maximum Porewater DGV

Analyte Concentration Porewater Sample ID (mg/L, unless otherwise
(mg/L) specified)
Antimony 0.002 PW-SB-34 0.27
Arsenic 0.006 PW-SB-28 0.0125
Cadmium <0.0001 - 0.0007
Lead <0.001 PW-SB-34 0.0044
' PW-SB-28 '
Mercury <0.00005 - 0.0001
Nickel <0.001 PW-SB-34 0.07
PFOS 0.0046 pug/L PW-SB-28 6 pg/L
Table Notes

1. NA: Chemical not analysed in the elutriate because sediment concentration did not exceed the DGV

A review of the porewater and elutriate data presented in Table 5-9 indicates that:
e  COPC concentrations analysed in porewater were all below the DGV.
o Porewater and elutriate concentrations are the same order of magnitude for metal concentrations.

e PFOS concentrations were reported below DGV and are a similar concentration to PFOS in
sediment elutriate samples.

e In accordance with Phase Il of the NAGD (2009) phased assessment process (refer to Plate 1),
the data from the porewater samples were used to assess the bioavailability of the COPC
remaining following comparison of the COPC identified in sediments from the Loading Site (i.e.
Domains 1a, 1b and 2) against the sediment data from the ambient baseline locations (refer to
Section 6.2).

5.3.3 Chelex® results

To further explore the potential bioavailability of metal concentrations in porewater, the two porewater
samples (refer to Section 5.3.2) were submitted to Envirolab for chelex® testing. This analysis method
enables a more accurate predication of metal bioavailability (and therefore aquatic ecotoxicity) than by
analysis of elutriate and porewater concentrations alone. The chelex® method involves passing the
water sample (0.45 um filtered) through a column of chelating resin (Chelex-100) to remove the weakly
bound, labile or potentially bioavailable forms (i.e., the bioavailable fraction).

Envirolab is not NATA accredited for chelex® analysis for arsenic or antimony and therefore these
concentrations are not reported.
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The laboratory reports are provided in Appendix G, and the tabulated data are summarised in Table
5-10.

Table 5-10 Chelex® results

Concentration Concentration

Concentration before Chelex | after Chelex of Chelex
(mg/L) (mg/L) retained
(mg/L)
Cadmium <0.0001 <0.0001 NA 0.0007
. <0.001
Nickel 0.002 0.001 . 0.07
(15% retained)
Lead <0.001 <0.001 NA 0.0044
Mercury <0.0001 <0.0001 NA 0.0001
Cadmium <0.0001 <0.0001 NA 0.0007
Nickel 0.001 0.001 <0.001 0.07
(30% retained)
Lead <0.001 <0.001 NA 0.0044
Mercury <0.0001 <0.0001 NA 0.0001
Table Notes

1. NA: Chemical not analysed in the elutriate because sediment concentration did not exceed the DGV

The chelex® data presented in Table 5-10 indicates only 15-30% of the nickel concentration is in a
bioavailable form available for uptake and subsequent ecotoxicity to sediment dwelling organisms.
Concentrations of other metals (i.e. cadmium, lead and mercury) were reported at concentrations below
the laboratory limit of detection following the chelex® analysis, indicating that the bioavailable portion of
these metals are below the DGVs.

The samples were used to assess the bioavailability of the COPC remaining following comparison of
the COPC concentrations identified in sediments from the Loading Site (i.e. Domains 1a, 1b and 2)
against the data from the ambient baseline locations (refer to Section 6.2).

The bioavailable nickel concentration is below the laboratory limit of detection and the DGV, and no
further assessment is required.

54 Data Quality Assurance/Quality Control

Appendix H presents the data quality assurance/quality control (QA/QC) assessment process and
results. Overall, the QA/QC assessment concluded the following:

e All sample locations (and depths) presented in the SAQP were investigated with the inclusion of
seven additional samples at the SWTP.

e  Samples were collected using the methods defined in the SAQP for sediment and pore water.

e The method for collecting the seawater samples was slightly modified to improve the accuracy of
sampling from the middle of the seawater column whilst still minimising the potential for cross-
contamination.

o Duplicate and triplicate samples were collected in accordance with the SAQP.

e Rinsate and trip blanks were collected in accordance with the SAQP.

Revision 3 — 25-Feb-2022
Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A



AECOM Viva Energy Gas Terminal Project 49
Appendix A: Dredging and offshore contamination assessment — Viva Energy
Gas Terminal Project Environment Effects Statement

e Allrinsate blank concentrations were reported below the laboratory LOR apart from chromium,
lead, zinc, monobutylin, PFOS, 6:2 FTS and 8:2 FTS. These concentrations are likely to have
originated from the water provided by the laboratory or from the sampling equipment. Comparing
the rinsate sample results with the samples collected during the respective days indicate that the
low concentrations have not impacted the primary sample results.

e All PFAS concentrations were reported below the laboratory LOR in nine trip blank samples
indicating a low potential for cross contamination to have occurred due to sample transport.

e  Samples were analysed and reported as requested on the COC (presented in Appendix G).
e Laboratories used were NATA accredited for the analysis performed (Envirolab and ALS).

e Laboratory LORs were generally sufficiently low to enable assessment against adopted DGVs with
the exception of silver and copper in water. These concentrations were less than the laboratory
LORs and are assumed to therefore be below the criteria. Sample receipt temperatures were
within the recommended range (<6°C) in three out of seven sample batches, however the COPC
analysed for in these batches (metals) are not volatile and therefore the temperature outside the
required range is not likely to affect the results.

o Elevated relative percent differences (RPDs) were reported between the primary samples and
secondary and triplicate samples for some metals, PAHs and PFOS. Where the primary sample is
not the highest value, this is considered to not impact the interpretation of the results for the
following reasons:

- the criteria were not exceeded in either sample

- the concentration of the secondary sample was a similar order of magnitude to the primary
sample.

Overall, AECOM considers the data collected during the Phase Ill Sediment Quality Assessment to be
reliable to fulfil the objectives of the study.
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6.0 Sediment Quality Assessment

The assessment of sediment quality was performed in accordance with Phase Il and Phase I
recommended in the NAGD (2009):

e Phase II: Assessment of sediment chemistry, presented in Section 6.1.
e Phase llI: Elutriate and bioavailability testing, presented in Section 6.2.

Consistent with the NAGD (2009) assessment process presented in Section 4.2.2, an assessment of
acute/chronic ecotoxicity, bioaccumulation and/or benthic community assemblages (i.e. Phase IV and
Phase V) is only required if the Phase Il results indicate a potential for ecotoxicity to aquatic biota.

6.1 Phase Il - Assessment of Sediment Chemistry
6.1.1 Comparison to DGVs

The NAGD (2009) states that the 95% UCL concentration of sediment concentrations are to be
compared against the DGV to assess suitability for ocean disposal. The 95% UCL concentrations
calculated for the Loading Site (combined data set for this study and Coffey (2020)) are presented in
Section 5.1.2.1.

The following COPC reported 95% UCL concentrations greater than the DGV within the Loading Site:
e Domain 1a: lead, mercury and nickel.
e  Domain 1b: nickel.

e Domain 2: the 95% UCL concentration could not be calculated due to a small data set. However,
the maximum concentrations of antimony, arsenic and nickel marginally exceeded their respective
DGV.

All other COPC in sediment collected from the Loading Site were either less than the laboratory LOR or
below their respective DGV.

The NAGD (2009) states that “If the 95% UCL of a contaminant exceeds the specified Screening Level,
it is a Contaminant of Potential Concern (COPC) and comparison to ambient baseline levels for
sediments of comparable grainsize is then required.” This comparison is presented in Section 6.1.2 for
those COPC which had 95% UCL concentrations (or maximum for Domain 2 sediments) greater than
the DGVs (i.e., antimony, arsenic, lead, mercury and nickel).

6.1.2 Comparison to Ambient Baseline

The NAGD (2009) states that “If the mean of the sediment concentrations for the substances in
question are at or below the 80™ percentile of their ambient baseline levels in vicinity of the disposal
site, the sediment is considered to be chemically acceptable for ocean disposal even though the
relevant Screening Level(s) were exceeded.” However, if the mean concentration from the Loading Site
is greater than the ambient baseline 80" percentile concentration, sediment elutriate analysis is
required (i.e., Phase Il assessment).

Therefore, to make this assessment, the 80" percentile (ambient baseline) and mean (Loading Site)
sediment concentrations were calculated using the combined AECOM and Coffey (2020) dataset.
These results are summarised in Table 6-1.

Table 6-1 Comparison to ambient baseline summary results

Mean Conc. (Loading 80" Percentile Conc.
Site) (ambient baseline) Proceed to Phase lll

(mg/kg) (mg/kg)

Antimony
Arsenic 13.6 4.2 Yes
Lead 33 7.0 Yes
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Mean Conc. (Loading 80" Percentile Conc.
Site) (ambient baseline) Proceed to Phase Il
(mg/kg) (mg/kg)
Mercury 0.12 0.04 Yes
Nickel 22 8.2 Yes
Table Notes

1. Bold and green highlight — Mean at Loading Site exceeds 80" percentile at Ambient Site.

A review of the data presented in Table 6-1 indicates that arsenic, lead, mercury and nickel required a
bioavailability assessment in accordance with the NAGD (2009) Phase Il methodology. The results of
this assessment are presented in Section 6.2.

It is noted that sediment concentrations of antimony, arsenic and nickel are similar in all three Domains
at the Loading Site (refer to Section 5.1.2.1) suggesting these concentrations represent naturally
occurring levels. Therefore, although maximum concentrations of these metals/metalloids are greater
than the 80" percentile ambient baseline concentrations, these exceedances may have been influenced
by the finer sediment grainsize and higher organic matter content at the Loading Site in comparison to
the sandier low organic matter ambient baseline sediment conditions.

6.2 Phase Il - Bioavailability Assessment

The potential for bioavailability was assessed via analysis of sediment elutriate, porewater and chelex®
testing (refer to Section 5.3). The NAGD (2009) states that “The mean values from individual test
procedures in Phase Ill [i.e., sediment elutriate data] will be compared to the specified assessment
criteria.”

When considering the combined dataset in accordance with the NAGD (2009) phased assessment
process, the mean elutriate concentrations (presented in Section 5.3.1) for all COPC, with the
exception of PFOS, were below their respective DGVs indicating a low potential for ecotoxicity
associated with the disposal of sediments from the Loading site at the Disposal Ground.

PFOS was detected above the 99% spp. DGV in elutriate samples, however this is not considered to
represent an ecotoxicity concern during sediment dredging and disposal activities because:

e PFOS sediment concentrations were below the 99% spp. DGV, and therefore in accordance with
NAGD (2009) assessment process elutriate analysis would not be required

e PFOS (and other PFAS) is considered to be ubiquitous in Corio Bay seawater as demonstrated by
the PFAS concentrations reported in seawater which are at a similar concentration to PFOS
sediment elutriate

o the PFOS 99% spp. DGV is considered to be conservative and unreliable with limited applicability
to marine biota in Corio Bay

o the PFOS concentrations were all reported below the direct ecotoxicity DGV (i.e., the 95% spp.
DGV).

Therefore, in accordance with the NAGD (2009) methodology, the sediments proposed to be dredged
at the Loading Site are considered to be suitable for ocean disposal at the Point Wilson Disposal
Ground.

6.2.1 Consideration of Coffey (2020) elutriate data

The mean elutriate concentrations for silver (0.002 mg/L) and zinc (0.14 mg/L) in the Coffey (2020) data
set were detected above their respective DGVSs. It is noted that sediment concentrations of silver and
zinc in the Coffey (2020) dataset did not exceed the DGVs and therefore according to the NAGD (2009)
phased assessment process, elutriate analysis was not required for these metals.

Elutriate testing conditions involve a 1:4 dilution of wet sediment to seawater, and are recognised by
NAGD (2009) as conservative because they ‘...will greatly overestimate water quality impacts given
that, within the four-hour period, dilutions of the order of a hundred time or more (and often much more)
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would normally be expected.” Coffey (2020) considered that a dilution greater than the test conditions
(up to 20-fold dilution) is plausible given the thickness of the water column at the Disposal Ground
(>9 m, CEE (2021b)).

Therefore, given that these elutriate tests were not initially required, are discrete, isolated occurrences,
and are likely to be significantly diluted by the dredging process, the results are not considered
significant.
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7.0 Conclusions

This Phase Il Sediment Quality Assessment characterises sediment quality associated with the
construction phase of the project to inform the preparation of the EES. The project would involve
localised dredging of approximately 490,000 m? of sediment in Corio Bay at the Loading Site. Several
sediment disposal options are being considered with disposal at the existing Ports Victoria Point Wilson
Disposal Ground in this report) the current preferred option.

For any proposed sediment dredging in Australia, sediment quality must be evaluated in accordance
with national regulations primarily the NAGD (2009). This Phase Ill Sediment Quality Assessment
report evaluated whether sediment from the proposed Loading Site is suitable for disposal at the
Disposal Ground in accordance with NAGD (2009) assessment and reporting requirements.

Fieldwork was conducted by AECOM between 19 August and 8 September 2021 to collect sediment,
pore water and seawater samples to inform the assessment. Data generated from this fieldwork were
combined with data reported by Coffey (2020) and AMA (2020) because all three data sets were
required to satisfy the NAGD (2009) assessment and reporting requirements.

The NAGD (2009) sets out a phased methodology for the assessment of potential contaminant impacts
during dredging activities that may pose risks to ecological receptors. While initial results from the
sediment sampling identified some chemical concentrations that exceeded the assessment criteria, the
NAGD (2009) phased approach sets out a process to further examine the potential toxicity to ecological
receptors. These further test results identified no potential adverse impacts to ecological receptors at
both the Loading Site and Disposal Ground during dredging activities.

On the basis of the Sediment Quality Assessment undertaken in accordance with the NAGD (2009), it is
concluded that the sediments proposed to be dredged at the Loading Site are suitable for offshore
disposal at the Point Wilson Disposal Ground.

Information from this Phase Il Sediment Quality Assessment will be used to inform a DSDOA to be
prepared by AECOM in a separate report.
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1.0 Introduction

Viva Energy Australia Pty Ltd (Viva Energy) has engaged AECOM Australia Pty Ltd (AECOM) to
undertake a Dredged Spoil Disposal Options Assessment (DSDOA) for the Viva Energy Gas Terminal
Project (the project). The DSDOA will be prepared as part of a broader set of studies to be undertaken
as part of the Environment Effects Statement (ESS) for the project.

Based on a preliminary screening of sediment disposal and management options, and discussions with
the Victorian Regional Channels Authority (VRCA) disposal of sediment at the existing VRCA Point
Wilson Dredged Material Ground (DMG) is currently the preferred option. However, further investigation
is required to assess if this is a feasible option.

This Sampling, Analysis and Quality Plan (SAQP) has been prepared to obtain data to further assess
whether the Point Wilson DMG is a suitable option and inform the DSDOA.

1.1 Background

AECOM understands that Viva Energy is planning to develop a floating gas terminal using a ship known
as a floating storage and regasification unit (FSRU) which would be continuously moored at Refinery
Pier in Corio Bay, Geelong.

Key components of the project include:

e Extension of the existing Refinery Pier with an approximately 570 m long angled pier arm, new
berth and ancillary pier infrastructure including high pressure gas marine loading arms (MLAS).

e  Continuous mooring of a FSRU at the new Refinery Pier berth to store and convert liquefied
natural gas (LNG) into natural gas. LNG carriers would moor alongside the FSRU and unload the
LNG.

e Construction and operation of approximately 2.5 km of aboveground gas pipeline on the pier and
within the Viva Energy Geelong Refinery site connecting the FSRU to the new treatment facility.

e Construction and operation of a treatment facility on refinery premises including gas metering and
analysis, and odorant and nitrogen injection (if required).

e Construction and operation of an underground gas transmission pipeline, approximately 4 km in
length, connecting to the South West Pipeline at Lara.

It is understood that the project would involve localised dredging of approximately 490,000 m® of sedi-
ment in Corio Bay to provide a berth pocket and swing basin at the proposed extension to Refinery Pier
for Berth No. 5 (i.e. Loading Site). Several sediment disposal options are being considered with disposal
at the existing VRCA Point Wilson DMG (Disposal Ground) the current preferred option, based on a
preliminary assessment and discussions with VRCA.

It is understood that the project requires an EES under the Environment Effects Act 1978 (Vic) and is
also a ‘controlled action’ requiring assessment and approval under the Environment Protection and
Biodiversity Conservation Act 1999 (Cth) The project will be assessed in accordance with the bilateral
agreement between the Victorian and Commonwealth Governments under the Environment Effects Act
1978 administered by the Victorian Department of Environment, Land, Water and Planning (DELWP).
The main stakeholders involved in the project approval process include the Commonwealth Department
of Agriculture, Water and Environment (DAWE), the DELWP, the Victorian Environment Protection
Authority (EPA) and the VRCA. AECOM understands that from 1 July 2021, VRCA and Victorian Ports
Corporation (Melbourne) will combine to become Ports Victoria.

Initial engineering design estimated approximately 1.1 million m? of dredged material would be required
to be removed adjacent to the existing shipping channel to provide sufficient water depth at the new
Refinery Pier berth and within the swing basin to allow for the LNG carriers to turn prior to berthing.
Following further berthing simulations for multiple vessel types in a variety of weather conditions, and
further design development, it was determined that a LNG carrier would be able to safely back up in a
considerably smaller swing basin resulting in a reduction in the estimated volume of dredging to
approximately 490,000 m3. A comparison between the original dredge footprint and the proposed
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dredge footprint is shown in Figure Al, (Appendix A). Sediment investigations based on the original
dredge footprint have been performed at the Loading Site by AMA (2020) and Coffey (2020) which
identified low levels of per-and poly-fluoroalkyl substances (PFAS) and elevated concentrations of some
heavy metals/metalloids when compared with the adopted regulatory assessment criteria (where
available). The next step is to undertake a DSDOA to determine the most appropriate option for
disposal of the dredged material.

In general accordance with the National Assessment Guidelines for Dredging (2009), the DSDOA will
comparatively assess alternatives to ocean disposal (e.g. onshore reuse, disposal and/or treatment) as
well as disposal at identified ocean disposal sites. As part of this assessment, a staged approach is
proposed on the basis that the scope of each stage of the work is informed by the previous stage. The
staged approach for the DSDOA is outlined below.

e Stage 1: Data Review (Section 3.0 of this report)

- Review of the available reports in order to assess the appropriateness and quality of the
sediment data collected at the Loading Site and Point Wilson Disposal Ground to inform the
DSDOA.

- Identification of data gaps (if any identified) relating to the quality and quantity of available
data used to inform the DSDOA. The aim of the Sampling, Analysis and Quality Plan (SAQP)
(Stage 2) will be to address these data gaps.

e  Stage 2: Development of a SAQP (Section 5.0 of this report)
- Development of a SAQP to address the data gaps identified in Stage 1
- Identification of relevant permits and approvals to be obtained by the field team
- Engagement with DELWP, EPA and VRCA to present the SAQP.

e  Stage 3a: Fieldwork (Phase Il Sediment Investigation)

- The fieldwork scope will be performed in accordance with the SAQP (following approval by
DELWP).

e  Stage 3b: Phase Il Sediment Quality Assessment

- Following the completion of Stage 3a, the data obtained from this phase of work will be
utilised to assess the suitability of placing the dredged material at the Point Wilson Disposal
Ground.

Stage 4: Preparation of the DSDOA.

This SAQP encompasses Stages 1 and 2 of the scope described above.

1.2 Proposed Dredging and Disposal

Dredging is proposed to be undertaken in Corio Bay to the east of the Geelong Refinery, adjacent to the
existing Refinery Pier and shipping channel. The proposed localised dredging is required to remove
sediments to:

e Create a berth pocket for the proposed extension to Refinery Pier for Berth No. 5
e Toincrease the existing swing basin.

The proposed dredging extent is shown on Figure 1 below, as indicated by the red shading.
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Figure1 Proposed Dredge Footprint (from Viva Geelong Gas Terminal, Dredge Study Report, Worley, 2021a).

An estimated 490,000 m® (in situ volume) of dredged material would be required to be removed
adjacent to the existing shipping channel to provide sufficient water depth at the new berth and within
the swing basin for visiting LNG carriers to manoeuvre (Worley, 2021a). The new berth pocket would be
dredged to a depth of -13.1 metres Inner Harbour Chart Datum and the swing basin would be dredged
to a depth of -12.7 metres Inner Harbour Chart Datum (Worley, 2021b).

It is understood that the current preference, subject to the findings of the DSDOA, is to dispose of all
dredged material at the existing VRCA Point Wilson Disposal Ground (Disposal Ground). The Disposal
Ground is approximately 14 nautical miles (NM) (26 km) from the dredge site (refer to Figure 2 below).
Placement of dredge material is assumed to be by bottom dumping from barges (as has previously
occurred at the Disposal Ground), with no requirements for bunding, layering or capping of material
(Worley, 2021a).
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Figure 2 Location of Point Wilson Disposal Ground (from Viva Geelong Gas Terminal, Dredge Study Report,
Worley, 2021a).
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2.0 Regulatory Framework
The following guidelines apply to the SAQP:

e  ANZG (2018) Australian and New Zealand Guidelines for Fresh and Marine Water Quality.
Australian and New Zealand Governments and Australian state and territory governments,
Canberra, ACT.

e HEPA, 2020. PFAS National Environmental Management Plan 2.0, February 2020. Heads of EPA
Australian and New Zealand (HEPA).

e NAGD (2009) National Assessment Guidelines for Dredging, Commonwealth of Australia,
Canberra, ACT.

e NEPC (2013) National Environment Protection (Assessment of Site Contamination) Measure 1999,
as amended in 2013. National Environment Protection Council.

e Simpson SL and Batley GE (2016) Sediment Quality Assessment: A Practical Guide, Second
Edition. CSIRO.

e Simpson et al (2018) National Acid Sulfate Soils Guidance: Guidelines for the dredging of acid
sulfate soil sediments and associated dredge spoil management. Department of Agriculture and
Water Resources, Canberra ACT. June 2018.

2.1 Australian and New Zealand Guidelines for Fresh and Marine Water
Quality

The Australian and New Zealand Guidelines (ANZG) for Fresh and Marine Water Quality provides
guidance on managing water quality or sediment quality (ANZG, 2018). These include default guideline
values (DGV) for water quality and sediment quality as well as a framework for deriving guideline
values. The DGVs are referenced by other guidelines that apply to the DSDOA, such as the National
Assessment Guidelines for Dredging (NAGD).

2.2 National Assessment Guidelines for Dredging

The National Assessment Guidelines for Dredging (NAGD) (Commonwealth of Australia, 2009)
provides guidance on the assessment and management of dredged material to protect and preserve
the marine environment from pollution related to dumping at sea. This is to meet the requirements of
the following Commonwealth Acts:

e  Environment Protection (Sea Dumping) Act 1981
e  Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).

The NAGD describes a phased approach to the assessment of potential contaminants as presented in
Figure 3 below:
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This report addresses Phase |, Phase Il, and Phase Il of NAGD (2009) assessment approach.
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2.3 National Acid Sulfate Soils Guidance

The National Acid Sulfate Soils Guidance (NASSG) provides national guidance regarding the
assessment and management of acid sulfate soils and sediments (ASS). The NASSG includes the
following key guidance document of relevance to the DSDOA:

National Acid Sulfate Soils Guidance: Guidelines for the dredging of acid sulfate soil sediments

and associated dredge spoil management (Simpson et al, 2018).

This guideline provides a framework for the assessment and management of ASS during dredging
projects to avoid environmental harm and includes a tiered assessment framework, which is shown in

Figure 4 overleaf.
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assessing dredging activities,
e.g. NAGD {2009).

Mo

[

Disturbance of potential
ASS hazardis avoided

ASS Management Plan (ASSMP)

Plan 1: Develop ASS management |
plan to minimise environmental I
| risks during dredging |

isposal.
Plan to minimise environmental

Step 5: Characterise disposal site -
evaluate alternatives, re-assess risks,
develop ASS management plans.

—

| Plan 2: Develop ASS management |

| risks during disposal within waters
or

'

_Elan 3: Develop ASS management
plan to minimise environmental

Risk assessment of ASS disturbance
completed and managemeant in place.

risks during disposal on fand |
{treatment, containment) |

Figure 4

Plan 4: Develop long-term L
environmental monitoring plans |

e —

— o e o S S RS SN G S

Flowchart for Proposed Assessment Framework (National Acid Sulfate Soils Guidance: Guidelines for the

Dredging of Acid Sulfate Soil Sediments and Associated Dredge Spoil Management, Simpson et al., 2018)

Step 1 and 2 from the assessment framework outlined in the NASSG were addressed in the Sediment
Contamination Assessment, Geelong LNG Regasification Terminal Project (Coffey, 2020). This

document is discussed further in Section 3.2.
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3.0

3.1

Sampling, Analysis and Quality Plan

Data Review

Contaminants of Potential Concern

Based on information from historical activities near the Loading Site, the following contaminants of
potential concern (COPCs) have been identified:

3.2

Metals and metalloids: antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel,
silver and zinc

Tributyltin (TBT)
Total Recoverable Hydrocarbons (TRH)

Polynuclear Aromatic Hydrocarbons (PAHS): 2-methylnaphthalene, acenaphthene,
acenaphthylene, anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(e)pyrene,
benzo(k)fluroanthene, chrysene, coronene, dibenz(a.h)anthracene, fluoranthene, fluorene,
indeno(1.2.3.cd)pyrene, naphthalene, perylene, phenanthrene, pyrene, benzo(g,h,i)perylene and
benz(a)anthracene)

Organophosphorus Pesticides (OPPs)

Organochlorine Pesticides (OCPs): total dichlorodiphenyltrichloroethane (DDT), dieldrin,
chlordane, lindane, endrin

Polychlorinated Biphenyls (PCBs)

PFAS: perfluorobutane sulfonic acid (PFBS), perfluorohexane sulfonic acid (PFHxS),
perfluorooctane sulfonic acid (PFOS), perfluorobutanoic acid (PFBA), perfluoropentanoic acid
(PFPeA), perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA), perfluorooctanoic
acid (PFOA), 4:2 fluorotelomer sulfonic acid (4:2 FTS), 6:2 fluorotelomer sulfonic acid (6:2 FTS),
8:2 fluorotelomer sulfonic acid (8:2 FTS), and10:2 fluorotelomer sulfonic acid (10:2 FTS).

Previous Investigations

The following documents associated with the Loading Site were reviewed:

Data for the Loading Site

AMA (2020) Targeted Sediment Investigation, Project VEGA. 12 October 2020

Coffey (2020) Sediment Contamination Assessment, Geelong LNG Regasification Terminal
Project. 4 December 2020

Worley (2021a) Viva Geelong Gas Terminal, Dredging Study. 8 April 2021

Other Historic Reports

Cardno (2011) Corio Bay Safety Adjustment Program — Turbidity from Dredging. 23 November
2011

The University of Melbourne (2011) Environmental Risk Assessment for VRCA Corio Bay Channel
Safety Adjustment Program. 11 March 2011.

URS (2014) Sediment Investigation Sampling and Analysis. 18 July 2014

Worley Parsons Services Pty Ltd (2011a) Corio Bay Safety Adjustment Program — SAP
Implementation Report. 19 October 2011

Worley Parsons Services Pty Ltd (2011b) Corio Bay Safety Adjustment Program — Factual Report
on Geotechnical Investigation. 22 February 2011

Data from some of these reports were not relevant due to their location outside of the Loading Site.
Relevant findings from previous investigations undertaken at the Loading Site and/or Disposal Ground
area summarised in Table 1.
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Summary of Previous Investigations

Objectives and Scope of Work

Findings

Comment

To characterise the physical and chemical properties of sediment
that was likely to be the subject of a future dredge proposal,
including ambient baseline samples near the Disposal Ground
(aka Outer Harbour Disposal Ground).

Sediment sample collection at seven locations representing
background near the Disposal Ground.

Collection of seawater from the Disposal Ground for analysis and
use in elutriate testing.

Metals, TPH, and various PAHs were detected in background sediment samples at concentrations
less than the ANZG sediment guideline values, except for arsenic and nickel.

The 95% upper confidence limit (UCL) for nickel in sediment was greater than the ANZG (2018)
sediment DGV.

Arsenic and nickel were detected in seawater at concentrations less than the ANZG (2018) water
DGV.

No elutriate testing was completed on background sediment samples.

Samples were collected more than 10 years ago
and consequently are likely no longer
representative of current conditions.

The ambient baseline locations are approximately
4.5 km to the southwest of the Disposal Ground.

To characterise the physical and chemical properties of sediment
that was likely to be the subject of a future dredge proposal,
including ambient baseline samples near the Disposal Ground.

Sediment sample collection at seven locations representing
background near the Disposal Ground.

Collection of three bulk seawater samples from the Disposal
Ground for analysis and use in elutriate testing.

Metals and various PAHs were detected in background sediment samples at concentrations less
than the ANZG (2018) sediment DGV.

Arsenic and nickel were detected in seawater at concentrations less than the ANZG (2018) water
DGV.

No elutriate testing was completed on background sediment samples.

Samples were collected more than five years ago
and likely no longer representative of current
conditions.

The ambient baseline locations are approximately
1 to 2 km to the north and west of the Disposal
Ground.

To implement a targeted sediment investigation, which considers

the sampling and analysis approach specified in the NAGD (2009).

Discuss whether the PFAS concentrations reported exceed
ambient background levels in the Geelong Arm of Port Phillip Bay
and where applicable, 95% and 99% species protection levels
(HEPA, 2020) (i.e. elutriate and porewaters) for offshore disposal;
and Health Investigation Levels (NEPC, 2013) and Ecological Soil
Guideline Values (HEPA, 2020) for onshore disposal.

Sediment sample collection at 20 locations spanning the original
berth pocket and swing areas.

Sediment sample collection at 10 locations representing
background reference areas in the Geelong Arm of Port Phillip
Bay.

Collection of one bulk seawater sample for analysis and use in
elutriate testing.

Elutriate testing on six sediment samples.

All samples collected between 0 and 1 metre below seabed (mbs).
PFAS were detected at 11 locations within the dredge area:

- PFOS: 0.00017 to 0.0030 milligrams per kilogram (mg/kg) (normalised to 1% total organic
carbon).

- PFHxS: 0.002 mg/kg (one location only).
- No other PFAS were detected above laboratory reporting limits within the Loading Site.

No PFAS were detected above laboratory reporting limits in sediment samples collected from
ambient baseline locations.

PFAS were detected in all elutriate samples:

- PFOS: 0.0025 to 0.0060 micrograms per litre (ug/L)
- PFHxS: 0.0009 to 0.0015 pg/L

- PFHpA: 0.0008 to 0.0012 pg/L

- PFOA: 0.0009 to 0.0019 pgl/L.

PFAS were detected in seawater:

- PFOS: 0.0025 ug/L.

- PFHxS: 0.0009 pg/L.

- PFOA: 0.0009 ug/L.

For onshore disposal, the PFOS and PFOA concentrations reported in sediments in the Loading
Site were below adopted guidance values.

Sample locations are shown on Figures Al and
A2, Appendix A.

Of the 20 sample locations, only 15 remain in the
Loading Site (following reduction in area to be
dredged).

All detected PFOS concentrations in sediment
were below the benthic 99% species protection
(spp.) value of 0.060 mg/kg normalised to 1%
organic carbon (Simpson et al, 2021, discussed
further in Section 6.0).

All detected PFOS concentrations in elutriate and
seawater were below the benthic estuarine/marine
99% spp. value of 6 pg/L and the 95% spp. value
of 25 pg/L (Simpson et al, 2021).

Location of ambient baseline samples is not in the
immediate vicinity of the Disposal Ground (i.e.
approximately 7 to 12km from the Disposal
Ground).
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Objectives and Scope of Work

Findings

Comment

10

Conduct sediment sampling and analysis.

Characterise the presence and nature of contaminated sediment
in the original area to be dredged.

Identify the presence and nature of acid sulfate soils in the area to
be dredged.

Identify the preliminary waste hazard categorisation for the
material proposed to be dredged in consideration of EPA (2019)
Victoria Industrial Waste Resource Guidelines.

Evaluate the suitability of the sediments to be dredged for off-
shore or on-shore disposal.

Sediment coring for collection of whole sediment samples at 18
locations within the berth pocket area and 27 locations within the
swing basin area.

Collection of two bulk seawater samples for analysis and use in
elutriate testing.

Elutriate testing on 15 sediment samples.

Three sediment domains established:

- Layer 1a: shallow recent marine sediments characterised by loose sand or very soft to soft
grey clays; ‘suspect’* layer; 76 samples analysed from 0 to 2.5 mbs.

- Layer 1b: deeper more consolidated marine sediments characterised by firm to stiff grey
clays; natural layer with some potential for contamination due to overlying ‘suspect’ layer of
recent sediment; 25 samples analysed from 0.5 to 3 mbs.

- Layer 2: underlying Moorabool Viaduct Sand formation, which comprised orange brown
clayey sand and sandy clay; natural layer; eight samples analysed from 3 to 7 mbs.

OPPs, OCPs and PCBs were not detected above the laboratory limit of reporting (LOR) in any
samples. TRH were detected in seven of 115 samples at concentrations below the ANZG (2018)
sediment DGV.

Antimony, arsenic, cadmium, lead, mercury, nickel, and TBT exceeded the ANZG (2018) sediment
DGV:

- 95%UCL within Layer 1a exceeded sediment DGV for lead, mercury, nickel, and TBT.
- 95%UCL within Layer 1b and Layer 2 exceeded sediment DGV for: arsenic and nickel.

- Arsenic and nickel concentrations were similar in all layers, indicating naturally occurring
background levels. This observation was supported by previous investigations.

Arsenic and zinc in elutriate and seawater exceeded the ANZG (2018) water DGV

- Arsenic concentrations indicated significant contamination (95% UCL between 1x to 5x water
DGV), but at least partly associated with background.

- Zinc concentrations indicated very significant contamination (95%UCL >5x water DGV).

It is likely that all sediments could be classed as non-acid sulfate soil for on-shore management,
but assessment required if drying or oxidation of dredge material proposed.

Preliminary waste hazard categorisation indicated all domains are potentially categorised as ‘Fill
Material’ for on- shore management.

There is potential for adverse environmental impacts associated with the disturbance of sediments
to be dredged.

Sample locations are shown in Figure A1,
Appendix A.

Of the 45 sediment sample locations, only 23 (16
in the berth pocket and seven in the swing area)

remain in the Loading Site (following reduction in
area to be dredged), including:

- Layer l1a: 35 samples analysed
- Layer 1b: 12 samples analysed
- Layer 2: six samples analysed

Of the 15 sediment samples that underwent
elutriate testing, only five remain in the Loading
Site (following reduction in area to be dredged).

Because TPH, OPPs, OCPs, and PCBs were not
detected or detected very infrequently and at
concentrations below DGVs, it is unlikely they
would be encountered in future sampling.

*The term ‘suspect’ is used in accordance with NAGD (2009), Appendix A, contaminant level classifications of ‘probably contaminated’, ‘suspect’ or ‘probably clean’.
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Sampling, Analysis and Quality Plan

Based on the information available to date (as presented in Sections 3.1 and 3.2), a number of key
data gaps were identified by AECOM as relevant to the Loading Site, Disposal Ground and ambient
baseline locations. These data gaps are presented in Table 2, as well as actions proposed to address
these data gaps, where applicable.

The rationale for the work detailed in the SAQP (presented in Section 5.0) is to address these data

gaps.
Table 2 Data Gaps
Data Gap

Age of ambient baseline
data for conventional
COPCs

Detail and Proposed Actions to Address Data Gap

Previous investigations characterised sediment for conventional
COPCs in limited locations considered to represent ambient baseline
conditions, but the data are more than five years old and are unlikely
to represent current conditions.

Collection of ambient baseline sediment samples near the Disposal

Ground for analysis of conventional COPCs and sediment quality
characteristics such as grain-size and total organic carbon (TOC).

Location of ambient
baseline samples
analysed for PFAS

Ambient baseline locations analysed for PFAS are not in the
immediate vicinity of the Point Wilson Disposal Ground (i.e.
approximately 7 to 12 km from the Disposal Ground). The PFAS
concentrations are representative of ambient baseline conditions in
the Geelong Arm of Port Phillip Bay.

Assume these PFAS data are a conservative representation of
ambient baseline conditions near the Disposal Ground, which
potentially has higher PFAS concentrations due to historical sediment
disposal.

Number of sample
locations at Loading Site

In accordance with NAGD (2009) Table 6, Appendix D, a minimum of
28 sample locations is required for the proposed dredge volume of
490,000 m3. From previous investigations, there are 23 sample
locations with analytical data for conventional COPCs and 15 sample
locations with analytical data for PFAS only.

In accordance with NAGD (2009), Table 7, Appendix D, a minimum of
seven sample locations is required for elutriate testing given the
historical concentrations reported in sediment and proposed dredge
volume. From previous investigations, there are five sample locations
with elutriate data for conventional COPCs and four samples locations
with elutriate data for PFAS only.

Collection of sediment samples at the Loading Site and seawater at

Disposal Ground for elutriate testing to satisfy minimum data
requirements stipulated in NAGD (2009).

Depth of samples
analysed for PFAS at the
Loading Site

A previous investigation found that the ‘suspect’ layer at the Loading
Site extends from 0 to 2.5 mbs (Coffey, 2020). PFAS analytical data
are available only from 0 to 1 mbs at the Loading Site and therefore
PFAS data to the maximum dredge depth is unknown.

Collection of sediment samples at the Loading Site deeper than
1 mbs for PFAS analysis.
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Data Gap

Current sediment and
water column conditions
at Disposal Ground

Viva Energy Vega
Sampling, Analysis and Quality Plan

Detail and Proposed Actions to Address Data Gap

Information regarding the physical and chemical characteristics of the
water column and sediments at the Disposal Ground are unknown,
and are required to satisfy NAGD (2009) data requirements.

Collection of seawater and sediment samples within the proposed
Disposal Ground to determine the physical characteristics of
sediments and chemical characteristics of the water column at the
Disposal Ground and satisfy NAGD (2009) data requirements.

12

Bioavailability potential of
COPCs in sediment to be
dredged

Limited analysis to understand COPC bioavailability was conducted
by Coffey (2020) i.e. elutriate testing of sediments collected from the
Loading Site. These data are not considered sufficient to provide an
understanding of COPC bioavailability as per NAGD (2009)
guidelines.

Collection of sediment from the area to be dredged for porewater and
elutriate analysis to satisfy NAGD (2009) data requirements, including
Chelex* testing for metals and metalloids.

Ecotoxicity and
bioaccumulation potential
of COPCs in sediment to
be dredged

It is unknown whether the COPCs in sediment to be dredged have the
potential to result in unacceptable acute or chronic ecotoxicity and/or
bioaccumulate (as per Phase IV of the NAGD (2009) assessment
steps presented in Figure 3 above).

In accordance with the NAGD (2009) step-wise assessment process,
it is unknown whether ecotoxicity and/or bioaccumulation testing is
required until an assessment of COPC bioavailability (Phase Ill) has
been completed. No additional fieldworks or analysis are proposed at
this stage of the project.

Benthic community
structure at Disposal
Ground

The benthic community structure (and presence of protected/
endangered species) is unknown at the Disposal Ground. However,
given the Disposal Ground has historically been used for ocean
sediment disposal it is assumed that benthic community
characterisation is not required. AECOM understands that sediment
was most recently disposed at Point Wilson Disposal Ground in 2017.
It is understood that this comprised 160,000 m* dredged material from
the eastern side of Corio Channel.

No additional fieldworks are proposed to characterise benthic
community structure at the Disposal Ground. Publicly available
studies will be reviewed to assess the potential impact to benthic
communities potentially present within the anticipated dispersion
footprint of dumped sediments outside the Disposal Ground. Example
reports include (but not limited to):

e Victorian Marine Habitat Database: Seagrass Mapping of Port
Phillip Bay (Blake and Ball 2001)

e Benthos of the Muddy Bottom Habitat of the Geelong Arm of
Port Phillip Bay, Victoria (Carey and Watson 1993)

e Seamap Australia — A national seafloor habitat classification
scheme (Lucieer et al. 2017).

Special handling and
disposal considerations of
contaminated sediments

Previous investigation identified a 'suspect’ layer within sediment from
0 to 2.5 mbs at the Loading Site (Coffey 2020).

Collection and analysis of sediment samples within 0 to 2.5 mbs at
the Loading Site to further characterise the 'suspect' layer and inform
whether sediment from this layer may require special handling and
disposal considerations.

* The Chelex method results in an estimation of the bioavailability by determining the affinity of the metals for a Chelex resin
under certain conditions http://www.clw.csiro.au/publications/cecr/Fact_Sheet_Water_Quality Assessment.pdf

07-Jul-2021

Prepared for — Viva Energy Australia Pty Ltd — ABN: 46 004 610 459



AECOM Viva Energy Vega 13
Sampling, Analysis and Quality Plan

4.0 Data Quality Objectives

The National Environment Protection (Assessment of Site Contamination) Measure 1999, as amended
2013 (NEPC, 2013) (Schedule B2 Guideline on Site Characterisation) specifies that the nature and
quality of the data produced in an investigation will be determined by the Data Quality Objectives
(DQOs). As referenced by NEPC (2013), the DQO process is detailed in the United States
Environmental Protection Agency (US EPA) Guidance on Systematic Planning Using the Data Quality
Objectives Process (EPA QA/G-4: EPA/240/B-06/001), February 2006.

The US EPA defines the process as ‘a strategic planning approach based on the Scientific Method that
is used to prepare for a data collection activity. It provides a systematic procedure for defining the
criteria that a data collection design should satisfy, including when to collect samples, where to collect
samples, the tolerable level of decision errors for the study, and how many samples to collect'.

The process of establishing appropriate DQOs is defined according to the following seven steps
outlined in Table 3:

Table 3 The Seven Steps In Defining DQOs

Step ‘ Data Quality Objective Step ‘

1 State the problem — Define the problem that necessitates the study.

2 Identify the goal of the study — State how environmental data will be used in meeting
objectives and solving the problem, identify study questions, define alternative outcomes.

3 Identify information inputs — Identify data and information needed to answer study
guestions.

4 Define the boundaries of the study — Specify the target population and characteristics of
interest, define spatial and temporal limits, scale of inference.

5 Develop the analytic approach — Define the parameter of interest, specify the type of
inference, and develop the logic for drawing conclusions from findings.

6 Specify performance or acceptance criteria — Develop performance criteria for new data
being collected or acceptable criteria for existing data being considered for use.

7 Develop the plan for obtaining data — Select the resource-effective sampling and analysis
plan that meets the performance criteria.

The approach adopted relative to the seven steps presented in Table 3 is discussed below.

4.1 Step 1 — State the Problem
Additional data characterising the physical and chemical attributes of sediment from the Loading Site,
Disposal Ground and ambient baseline locations are required to conduct Phases |, Il, and Il as

prescribed by the NAGD (2009).

The additional data collected by implementing this SAQP will allow an assessment as to whether the
dredged material would be suitable for unconfined ocean disposal.

4.2 Step 2 — Identify the Goal of the Study

The goal represents the key steps/issues that need to be reviewed/considered in order to resolve the
problem identified in Step 1.

The questions to be addressed by the Phase Il Sediment Investigation include:

e How do the physical characteristics of the dredge material from the Loading Site compare to those
at the Disposal Ground?
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e How do the chemical characteristics of the dredge material from the Loading Site compare to those
at ambient baseline locations and sediment DGVs?

e If chemical concentrations in the dredge material exceed sediment DGV, how do the bioavailable
concentrations compare to marine water quality DGV?

e Following a review of the data collected as part of Phases I, Il and Ill (as outlined in the SAQP), are
additional data required to assess the potential for acute and chronic ecotoxicity and/or
bioaccumulation in accordance with NAGD (2009)?

4.3 Step 3 — Identify the Information Inputs

To allow assessment of the data against the study goals listed in Step 2, the following will be
considered:

e  Existing information describing sediment chemical concentrations and sediment
type/characteristics in the Loading Site and ambient baseline locations.

o Details of the proposed dredging works, including area, depths, dredging methodology, estimated
volumes of dredged material / spoil requiring management and preliminary proposed dredged
material management plans.

e New data to be collected and observations made during the Phase Il Sediment Investigation field
works to be conducted as proposed in Section 5.0.

4.4 Step 4 — Define the Boundaries of the Study
The spatial boundaries of the Phase Il Sediment Investigation are:

e Lateral: Loading Site and Outer Harbour up to 2 km from the Disposal Ground as shown in
Figures Al and A2, Appendix A.

e Vertical: sampling depths will vary spatially:
- Sediment samples will be collected from 0 to 7 mbs
- Pore water will be extracted from sediment samples

- Seawater samples will be collected from the middle of the water column.

4.5 Step 5 — Develop the Analytical Approach

The decision rule to evaluate the concentrations of COPCs in sediment, pore water and seawater is
based on the following:

e If the laboratory quality assurance/quality control (QA/QC) data are within the acceptable ranges,
the data will be considered suitable for use

o If the field QA/QC data are within the acceptable ranges, the data will be considered suitable for
use.

The decision on the acceptance of the analytical data will be made on the basis of the Data Quality
Indicators (DQIs) as follows:
e Precision: A quantitative measure of the variability (or reproducibility) of data.

e Accuracy: A quantitative measure of the closeness of reported data to the “true” value.

o Representativeness: The confidence (expressed qualitatively) that data are representative of
each media sampled.

e Completeness: A measure of the amount of useable data from a data collection activity.

e Comparability: The confidence (expressed qualitatively) that data may be considered to be
equivalent for each sampling and analytical event.
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45.1 Precision
Suitable criteria and/or performance indicators for assessment of precision include:

o Performance of intra-laboratory duplicate sample sets through calculation of relative percentage
differences (RPDs)

o Performance of inter-laboratory duplicate sample sets through calculation of RPDs

e The RPDs will be assessed as acceptable if less than or equal to 30% as per ASC NEPM 2013
Schedule B3. Where the results show greater than 30% difference, a review of the cause will be
conducted (ASC NEPM 2013). It is noted that RPDs that exceed this range may be considered
acceptable where:

- results are less than 10 times the LOR (no limit)
- results are less than 20 times the LOR and the RPD is less than 50%
- heterogeneous materials are encountered.
45.2 Accuracy (Bias)
The closeness of the reported data to the “true” value is assessed through review of performance of:
e Method blanks, which are analysed for the analytes requested for in the primary samples
e  Matrix spikes and surrogate recoveries
e  Laboratory control samples.
45.3 Representativeness

To ensure the data produced by the laboratory are representative of conditions encountered in the field,
the following steps will be taken by the laboratory, and subsequently reviewed by AECOM:

e Laboratory-prepared trip blank samples will be utilised in the field to assess sample handling and
storage conditions, and the potential for field cross-contamination between samples.

e Method blank samples will be utilised by the laboratory to confirm there are no unacceptable
instances of laboratory cross-contamination.

o Review of RPD values for field and laboratory duplicates (sediment, pore water and surface water
only) to provide an indication that the samples are generally homogeneous, with no unacceptable
instances of significant sample matrix heterogeneity.

e The appropriateness of collection methodologies, handling, storage, and preservation techniques
will be assessed to ensure/confirm there was minimal opportunity for sample interference or
degradation.

454 Completeness

In validating the degree of completeness of the analytical data sets acquired during the program, the
following is considered:

o  Whether standard operating procedures (SOPs) for sampling protocols have been adhered to
e  Copies of all Chain of Custody (CoC) documentation are reviewed and presented

e  Whether the target numbers of samples proposed in the SAQP (presented in Section 5.0) are able
to be collected.

It can therefore be considered whether the proportion of “useable data” generated in the data collection
activities is sufficient for the purposes of assessing the problem as stated in Step 1 above.

455 Comparability

Given that assessment data can comprise several data sets from separate sampling events (for
example, Targeted Sediment Investigation [AMA 2020], Sediment Contamination Assessment [Coffey
2020 and the Phase Ill Sediment Investigation), issues of comparability between data sets are reduced

07-Jul-2021
Prepared for — Viva Energy Australia Pty Ltd — ABN: 46 004 610 459



AECOM Viva Energy Vega 16
Sampling, Analysis and Quality Plan

through adherence to SOPs and regulator endorsed or made guidelines and standards on each data
gathering activity. SOPs for sampling of environmental media are provided in Appendix B.

45.6 Assessment of Data Quality

The quality of data collected as part of the sampling will be assessed on a range of factors including:
e Documentation and data completeness

o Data quality — comparability, representativeness, precision and accuracy of the analytical data.
The target for data completeness is to achieve 95% of data as suitable for use.

The acceptance criteria for DQIs for samples are specified in Table 4.

Table 4 Acceptance Criteria for Data Quality Indicators for Sample Analysis

Data Quality Indicators Acceptance Criteria ‘

Rinsate blanks (where
sampling equipment is COPC concentrations less than the laboratory LOR.
reused)

The RPDs will be assessed as acceptable if less than or equal to 30%
as per the ASC NEPM 2013 Schedule B3. Where the results show
greater than 30% difference a review of the cause will be conducted
(ASC NEPM 2013). It is noted that RPDs that exceed this range may
Field intra-lab and inter-lab | be considered acceptable where:

duplicates e results are less than 10 times the LOR (no limit)

. results are less than 20 times the LOR and the RPD is less than
50%

e heterogeneous materials are encountered.

RPDs less than:
Laboratory duplicates e 20% for high level laboratory duplicates (i.e. >20 x LOR)
e 50% for medium level laboratory duplicates (i.e. 10 to 20 x LOR).

Recoveries between 70-130% of the theoretical recovery or as
Matrix spikes nominated in the laboratory’s quality control (QC) report, based on
laboratory historical databases.

Method blanks Less than the laboratory LOR.
Laboratory control Recoveries between laboratories specified range for each particular
samples analyte / analytical suite.

In addition, the data will be collected by experienced AECOM field staff (and marine ecology sub-
contractors), and National Association of Testing Authorities, Australia (NATA) accredited laboratories
will be employed in all laboratory programs for sediment, porewater and surface water analysis.

4.6 Step 6 — Specify Performance or Acceptance Criteria

Specific limits for this Phase Il Sediment Investigation are in accordance with guidance endorsed by
state and national regulators, appropriate indicators of data quality, and standard procedures for field
sampling and handling.
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This step also examines the certainty of conclusive statements based on the new data collected from
the Loading Site, ambient baseline locations, and the Disposal Ground. This should include the
following points to quantify tolerable limits:

e Adecision can be made based on a certainty assumption of 95% confidence in any given data set.
A limit on the decision error will be 5% that a conclusive statement may be a false positive or false
negative.

A decision error in the context of the decision rule presented above would lead to either
underestimation or overestimation of the risk level associated with a particular sampling area. Decision
errors may include:

e Measurement errors can occur during sample collection, handling, preparation, analysis and data
reduction. To address this, the following measures are proposed:

- field staff to follow SOPs when collecting samples, including decontamination of tools, and
use of appropriate sample containers and preservation methods

- clear and thorough completion of field records including sampling field sheets and CoCs

- laboratories to follow a standard procedure when preparing samples for analysis and
undertaking analysis

- Laboratories to report QA/QC data for comparison with the DQIs established for the
investigation.

4.7 Step 7 — Optimise the Design for Obtaining Data

The methodology presented in the SAQP (presented in Section 5.0) is designed to meet the objectives
described in Section 5.1 and to achieve the nominated DQOs. Optimisation of the data collection
process will be achieved by:

e  Working closely with the analytical laboratories and sampling equipment suppliers to ensure that
appropriate procedures and processes are developed and implemented prior to and during the
field work, to ensure that sample handling, and transport to and processing by the analytical
laboratories is appropriate.

e  Conducting sampling according to set SOPs for the type of sampling being conducted (e.g.
sediment and surface water sampling).
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5.0 Sampling, Analysis and Quality Plan

51 Objectives

The objectives of the Phase Il Sediment Investigation are to undertake the following tasks in
accordance with NAGD (2009) requirements:

e Characterise the physical and chemical properties of sediment that is likely to be the subject of a
future dredge proposal within the berth pocket and swing basin at the Loading Site (refer to Figure
A1, Appendix A)

e Characterise COPC concentrations in locations considered to represent ambient baseline
conditions

e Assess the potential for adverse ecological impacts due to sediment disposal at the Disposal
Ground.

Since the focus of the Phase Il Sediment Investigation is to assess the suitability of sediment for ocean
disposal, collection of data for ASS assessment or waste classification for onshore disposal is not
included in the SAQP.

The objective of this SAQP is to document the scope and specific procedures to be employed during
the investigation, including the proposed sampling locations, field methodologies and laboratory
protocols to be adopted during the Phase Il Sediment Investigation.

5.2 Scope of Works

The following scope of work will be completed for the Phase Il Sediment Investigation within the
Loading Site and Disposal Ground:

e  Collection of sediment samples at the Loading Site
e  Collection of sediment samples at ambient baseline locations
e  Collection of sediment and seawater samples at the proposed Disposal Ground.

Guidance provided in the following documents will be referenced during the Phase Il Sediment
Investigation:

e  Commonwealth of Australia (2009) National Assessment Guidelines for Dredging (NAGD)

e The Heads of EPA Australia and New Zealand (HEPA) (2020) PFAS National Environmental
Management Plan, Version 2.0

e National Environment Protection Council (1999) National Environment Protection (Assessment of
Site Contamination) Measure, Schedule B2: Guideline on Site Characterisation (as amended in
May 2013)

e Simpson SL, Batley GE (2016) Sediment Quality Assessment, A Practical Guide, Second Edition.
CSIRO, Bangor, NSW.

e  Standards Australia (AS5667.1-1998): Water quality — Sampling — Guidance on the design of
sampling programs, sampling techniques and the preservation and handling of samples

e  Victorian Environment Protection Authority (2009) Publication IWRG701, Sampling and Analysis of
Waters, Wastewaters, Soils and Wastes.

5.3 Safety, Health and Environment Management Plan (SHEMP)

A SHEMP will be developed for this investigation describing the health and safety arrangements for
activities being undertaken by personnel. Safe work method statements (SWMSs) will be developed for
the tasks considered in this SAQP and included as part of the SHEMP.
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The SHEMP will be made available to all workers during work activities which will also document the
managerial procedures and environmental safeguard controls associated with the fieldwork to be
conducted as part of the investigation.

The SHEMP complies with the requirements of the AECOM'’s corporate Safety, Health, and
Environment (SH&E) Policy and SH&E Management System.

The implementation of the tasks described in this SAQP must be undertaken in conjunction with the
SHEMP, SWMSs and AECOM SOPs. Refer to Appendix B for AECOM’s SOPs for sampling of
sediment and surface water. Specific access requirements will be discussed with Viva Energy as part of
the planning phase for the Phase Il Sediment Investigation.

54 Sample Locations and Rationale
All proposed sample locations are illustrated on Figures Al and A2, Appendix A.

Table 5 provides a breakdown of the proposed sample locations, environmental media to be sampled
and the justification for the proposed sample locations to inform the DSDOA.

As discussed in Table 1, TPH, OPPs, OCPs, and PCBs were not detected or detected very infrequently
and at concentrations below DGVs during previous investigations conducted by Coffey (2020).
Therefore, it is unlikely these COPCs would be encountered in future sampling and are consequently
not included in this Phase Ill Sediment Investigation.
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Table 5 Sample Locations and Rationale

Number of Locations Analyte Suites
3 PR Depth Interval (mbs); Total . :
Location / Justification : : Particle Size :
Sediment Vli’/ore Seawater Collection Method Ol Distribution; Particle LAl Licellisies, PAHs Ammonia
ater Carbon Density and Organotins
(TOC)

13 0-7; X X X X X
To supplement the AMA (2020) and Coffey ) ) Barge and drill rig
(2020) data to satisfy NAGD (2009)
requirement of 28 sample locations for 0-7;
490,000 m? of dredge material - 7 - Extracted from sediment X X X X

samples
To satisfy NAGD (2009) requirement of 0-05;
1 . .
ambient baseline characterisation 14 Hand-held core collected by X X X X X
divers
0-0.5;
2

To satisfy NAGD (2009) requirement of 6 i i Hand-held core collected by X X
Disposal Ground physical characterisation, divers
and seawater for elutriate testing . ) .

i i 3 Mid water column; container X X X

collected from boat

1 Based on power analysis (as per the 2009 Dredging Guidelines) and to enable transects through the disposal ground.
2 Minimum number of locations required.
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5.5 Equipment Required for Sampling

The following equipment will be used during the fieldwork. All sampling equipment, including field staff
clothing will be confirmed to be free of any PFAS.

Table 6 Sampling Equipment

Equipment Item Reason for Equipment Use
Stainless steel bowl and hand trowel Processing split and composite samples in the field.
Brush, bucket, Liquinox™ and laboratory Decontamination of bowl and trowel and any other
supplied deionised water (with laboratory reusable sampling equipment (do not use Decon 90
certificates demonstrating it to be PFAS free) | — use Liquinox™) between the collection of samples.
Zip lock bags, buckets, jerry cans, and Storage of samples.
sample jars

5.6 Sample Collection and Handling

5.6.1 Sediment and Pore Water Sampling with Barge-Mounted Drill Rig (Loading Site)

It is proposed the that sediment sampling be undertaken using a barge mounted drill rig using a
combination of drill techniques as follows:

e Vibracoring (for top metre from seabed, based on techniques used during the Coffey (2020)
investigation)

e  Piston sampling
e  Wash boring (if necessary).
The drilling methods will use continuous casing to prevent hole collapse.

Sediment cores will be recovered to the required depth or refusal. At each location, sediment samples
will be collected every 0.5 m for the first 3 m and then every 1 m up to 7 mbs. Whole sediment samples
will be collected through the vibracore and piston samplers.

Pore water samples will be extracted by the laboratory from composite sediment samples. Each
composite sediment sample for pore water extraction will comprise approximately 5 kg of sediment from
a single sample location or bore hole. If necessary, a single composite sample may contain sediment
from multiple sample locations to obtain the 5 kg of sediment required by the laboratory for pore water
analysis.

5.6.2 Sediment Sampling by Divers (Ambient Baseline and Disposal Ground)

It is proposed to collect samples from ambient baseline locations and the proposed Disposal Ground
using a diver-assisted handheld polycarbonate corer. The depth of the cores will be targeted to
0.5 mbs.

5.6.3 Sediment Sample Handling

Sediment will be collected and handled in a manner that ensures field personnel safety, and the
integrity of the sample itself. A copy of the SOP for sediment sampling is provided in Appendix B.

Field personnel will describe the nature of each sediment sample (sediment type, colour, staining, etc.)
and log in accordance with Unified Soil Classification System (USCS).

Discrete sediment samples, i.e. from a single depth interval at a single location, will be placed in
laboratory prepared containers suitable for the analytes included in the analytical suite.

Composite sediment samples will be placed into large zip lock bags or laboratory-supplied containers
(made of either stainless steel or high-density polyethylene [HDPE]).

Following collection, the sample containers will then be placed directly into an insulated ice chest
containing ice, for transportation to the analytical laboratories.
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A boat will be used to travel to the proposed Disposal Ground to collect the seawater required for
elutriation testing. Seawater samples will be collected by lowering a new (and decontaminated) 10 L
jerry can (made of either stainless steel or high-density polyethylene) over the side of the boat and
allowing seawater to fill the jerry can. Seawater can then be transferred into laboratory provided
containers using a new (and decontaminated) stainless steel or HDPE funnel. This methodology
minimises the potential for cross contamination associated with use of water pumps, and the materials
are suitable for PFAS sampling.

A summary of the number of samples to be collected for each media is presented in Table 7 below.

Table 7 Number of Samples Proposed for Each Medium
Proposed Proposed Proposed No. of Proposed No. of Total
No. Of No. of Duplicate Duplicate Samples | Sample
Primary Primary Samples to be to be Analysed?® Numbers
Samples to Samples to Collected to be
be Collected be Analysed Analysed?
Sediment | 150 592 15 intra-laboratory | 6 intra-laboratory 71
Across 33 duplicates duplicates
locations? 15 inter-laboratory | 6 inter-laboratory
duplicates duplicates
Pore 7 7 1 intra-laboratory 1 intra-laboratory 9
water duplicates duplicates
1 inter-laboratory 1 inter-laboratory
duplicates duplicates
Seawater | 3 3 1 intra-laboratory 1 intra-laboratory 5
duplicates duplicates
1 inter-laboratory 1 inter-laboratory
duplicates duplicates
Notes:

1. 13 locations at the Loading Site, samples will be collected at 0.5 m intervals until 3 mbs and every metre thereafter until 7
mbs (10 samples per location), 14 ambient baseline sediment samples from 0-0.5 mbs and 6 disposal ground sediment
samples from 0-0.5 mbs.

2. Loading Site: Two (2) samples will be analysed from the top 2.5 m from each location as well as one (1) sample from depths

greater than 2m. All ambient baseline (14) and disposal ground (6) sediment samples will be analysed.

3. All other primary samples will be placed on hold with the laboratory for subsequent analysis as required. Additional analysis
may be requested if 'hot spots' are detected or if further characterisation is required.

5.6.5

Decontamination

Before and between sampling, reusable items such as polycarbonate corers, stainless steel bowls and
hand tools used for processing split and composite samples in the field will be decontaminated using
Liguinox™, a phosphate free detergent and rinsed with clean deionised water (certified by the
laboratory to be PFAS-free), to reduce the potential for cross contamination.

For each day of sampling, following decontamination procedures, a rinsate blank will be collected by
running laboratory prepared deionised water (certified by the laboratory to be PFAS-free) over the
reusable sampling equipment for collection directly into laboratory prepared sampling containers (this is
further discussed in Section 5.10.2).

5.6.6

Sample Handling and Transport to Laboratory

AECOM personnel will attempt to reduce potential heterogeneity in the sample media matrix by dividing
the sample collected between primary and intra-laboratory jars or bottles during sampling. All samples
will be placed on ice in eskies immediately after sampling.
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All samples will be kept, if possible, at approximately 4°C during transit to the laboratory. Prior to
sampling, assessment of the analytical holding times will be made and the sampling planned
accordingly to ensure that holding times are minimised and not breached.

Samples will be transported directly to the laboratory for analytical testing under standard CoC
procedures by the following laboratories:

e Sediment and seawater: primary and associated duplicate QA/QC samples will be analysed by
Envirolab Services Pty Ltd (Envirolab) in Melbourne, Victoria. The inter-laboratory duplicate
samples will be analysed by ALS in Melbourne, Victoria.

QA/QC sampling is discussed in Section 5.10.

Sample containers, volumes and holding times are presented in Table 8.

Table 8

Sample Containers, Sample Volumes and Sample Holding Times

Container Type

Sample Type | Analysis Suite (Preservation) Holding Time
Sediment | Discrete; and | Particle size 1 kg in zip lock bag (double None
for elutriate distribution, particle bagged)
testing density
Metals and 3 x 250 ml glass jar 28 days
metalloids, TOC
PAH, organotins 14 days
PFAS 250 ml plastic jar 60 days
Sediment | Composite for | Dissolved metals, Approximately 5 kg of N/A
pore water Chelex metals, composite sediment in large
extraction speciated arsenic, zip lock bag (double bagged)
organotins, PFAS, or PFAS-free plastic lidded
ammonia bucket
Seawater | Discrete Total and dissolved 125 ml plastic bottle (nitric 28 days
metals acid field filtered)
Organotins 500ml amber jar with 7 days
hydrochloric acid preservative
PAHs 2 x 200 ml unpreserved 14 days
amber
PFAS (trace level) 2 x 60 ml PFAS bottle 28 days
For elutriate Total and dissolved 10 L jerry can 7 days to 28
analysis metals, organotins, days
PAH, PFAS (trace
level)
57 Logistics

The laboratory-supplied sample containers will be shipped from the laboratory to the AECOM office in
Melbourne prior to the commencement of fieldwork. All primary samples will be transported by courier
to the primary laboratory (Envirolab) at the completion of fieldwork under a CoC. All inter-laboratory
duplicate samples will be couriered directly to the secondary laboratory Australian Laboratory Services
Pty Ltd (ALS) under a separate CoC for analysis.
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5.8 Waste Management

It is not expected that waste will be generated as part of the Phase 11l Sediment Investigation
fieldworks. It is also proposed waste associated with the decontamination procedure be placed in
containers, which will be transported to an established location at the Geelong Refinery for future
management. It is proposed nitrile gloves and other such material that are used in sampling also be
transported to the Geelong Refinery and disposed in covered skip bins for future management /
disposal.

5.9 Sample Nomenclature

Table 9 outlines the sample nomenclature for each type of primary sample. In general, the identification
will be the medium by sample location), followed by the depth of sample (for sediment), followed by the
date in YYMMDD format.

Samples collected from the berth pocket and swing basin at the Loading Site will continue using the
nomenclature established in the Sediment Contamination Assessment (Coffey 2020). Location
numbering within the Berth Pocket will start at BH-BP-19. Location numbering within the Swing Basin
will start at BH-SB-28.

Table 9 Sample Nomenclature — Primary Sampling

Sample Type ‘ Location (example) ‘ Example ID ‘
Berth Pocket: BH-BP-19 BH-BP-19 _0.5-1.0_210701
Swing Basin: BH-SB-28 BH-SB-28_0.5-1.0_210701
Sediment
Outer Harbour: BH-OH-01 BH-OH-01_0.0-0.5_210701
Disposal Ground: BH-DG-01 BH-DG-01_0.0-0.5_210701
Pore water Berth Pocket: PW-BP-19 PW-BP-19 210701
Swing Basin: PW-BP-28 PW-SB-28 210701
Seawater Disposal Ground: SW-DG-01 SW-DG-01_210701

Table 10 outlines the sample nomenclature for each type of QA/QC sample. In general, the
identification will be the QC number (e.g. QC100, QC200), followed by the date in YYMMDD format.

Table 10 QA/QC Sample Nomenclature

Sample Type QC Series Example ID

Intra-laboratory Duplicate QC1xx QC100 210701
Inter-laboratory Duplicate QC2xx QC200 210701
Rinsate QC3xx QC300 210701

Trip Blank QC4xx QC400 210701

To ensure QA/QC sample information is correctly documented, a QA/QC Sample Register will be used
to document:

o Date of sample collection

e Name of person the sample was collected by

e QA/QC sample number (e.g. QC100)

e  QA/QC sample type (i.e. duplicate, inter-laboratory duplicate, rinsate, trip blank)
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e Parent (or Primary) sample ID
e  Sample matrix (e.g. water or sediment)

e  Analysing laboratory name (e.g. Envirolab or ALS).

5.10 Quality Assurance / Quality Control Sampling

Laboratory QA/QC for each batch of samples will include a method blank and a matrix spike. Standard
reference materials for use as a control matrix are not available for PFAS.

5.10.1 Field Duplicate and Inter-Laboratory Duplicate Samples

Intra-laboratory field duplicate samples will be collected at a rate of one per 10 primary samples (or a
minimum of one per batch) for pore water, surface water and sediment. Inter-laboratory duplicate
samples will be collected at a rate of one per 10 primary samples (or a minimum of one per batch) for
the same media types.

5.10.2 Rinsate Samples

Rinsate samples are collected to assess the effectiveness of the equipment decontamination methods
employed (e.g. during sediment sampling). The rinsates will be analysed for the same suite of analytes
as the primary samples.

At least one rinsate sample will be collected for every ten primary samples collected in accordance with
HEPA (2020) recommendations. These will include rinsate samples from the following equipment:

e  Stainless steel bowls and hand tools used for processing samples
e At least one plastic lidded bucket used for 5 kg sediment samples
e Eachnew 10 L jerry can used to collect seawater

e Coring equipment in contact with sediment.

5.10.3 Trip Blank Samples

Laboratory prepared trip blank samples will be used at a frequency of one per day to assess sample
handling and storage conditions, and the potential for field cross-contamination between samples. The
trip blanks will be analysed for the same suite of analytes as the primary samples.

511 Fieldwork Documentation
5.11.1 Field Notes

Field notes will be maintained to record all field sampling events and include observations made at each
sample location. The field notes will be summarised as an appendix to the Phase Ill Sediment
Investigation report. Field notes will include information specific to the sample media as follows:

e Sediment samples —the depth of the sample collected, the water and sediment colour and odour.
The sediment types observed at each sample location will be described using the USCS and
compiled into a bore log for each location.

e Water samples - comments on the observed characteristics of the sample (e.g. colour, turbidity,
odour, sheen) and the approximate water depth where the sample was taken will be recorded.

The GPS coordinates for each sample location will be noted. The location of quality control (e.g.
duplicate and inter-laboratory duplicate) sample collection points will also be noted.

Photographs taken during fieldworks which illustrate relevant sampling and field information will be
provided in the Phase Il Sediment Investigation report.

5.11.2 Sample Labels
Sample containers will be labelled, as a minimum, with the following information:

e  AECOM project number
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e Name of sampler
e Sample ID
o Date of sample collection.

An indelible felt pen will be used for labelling, to ensure that the lettering is not erased during transit to
the laboratory.

5.11.3 Chain of Custody Forms

A CoC form will be completed, documenting the sample identification number and analytes. The CoC
documents the chain of events from sample collection to delivery at the laboratory and provides a
traceable account of sample handling. The CoC form will be signed by both the sample collector and
the receiving laboratory.

The CoC form will include the following information:

e  AECOM project number

e Date and time of sample collection

e Sample ID

e  Type of containers

e Name of sampler

e Laboratory to be used

e  Analyses required

e Any comments

e  Signatures of the sampler and laboratory receiver.

In the event that additional samples are collected during the field investigations due to observations
made by the field team, (i.e. samples not proposed in this SAQP), Viva Energy will be provided the
rationale for collection of those samples and proposed laboratory analyses. Viva Energy’s approval will
be sought to include these samples on the CoC and to dispatch these samples to the laboratory.

Upon receipt of the original documents accompanying the samples at the laboratory, the laboratory will
provide a sample receipt document (noting the temperature of samples upon receipt, analyses required
and any non-conformances) and return the signed CoC form to AECOM to confirm analyses to be
performed and the due date for the analytical results.

5.11.4 Sampling Documentation

Field sampling sheets will be completed for each location, and will include the following information (as
appropriate for the media being sampled):

e Name of sampler

e  Sample location

o Date /time of sampling

e  Prevailing weather conditions

e  Sampling method

e Observations of the sampled media (as described in Section 5.11.1)

o  Sampling photos will be collected as appropriate.
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Assessment Criteria

Analytical concentrations reported for the Phase 11l Sediment Investigation will be compared against the
following assessment criteria:

Sediment quality DGV provided by ANZG (2018), as referred to in the NAGD (2009). For organic
chemicals (including TBT), analytical concentrations will be normalised to 1% organic carbon.
Analytical concentrations measured from the <2 mm sediment fraction of a sediment sample will
be compared against the DGV.

Marine water DGVs for 95% spp. provided by ANZG (2018), as referred to in the NAGD (2009).
The 99% spp. DGVs will be adopted for those chemicals known to bioaccumulate such as PFAS.

PFOS 95% and 99% spp. DGVs for marine sediment and pore water published by Simpson et al
(2021) Chronic effects and thresholds for estuarine and marine benthic organism exposure to
perfluorooctane sulfonic acid (PFOS)-contaminated sediments: Influence of organic carbon and
exposure routes. These DGVs were derived in accordance with ANZG (2018) methodology and
subject to a technical peer-review process; and therefore, in absence of DGV for PFOS in marine
sediment and pore water these concentrations are considered suitable for assessment purposes in
the Phase Il Sediment Investigation. A copy of the Simpson et al (2021) publication is available at:
https://www.sciencedirect.com/science/article/pii/S0048969721010755

Laboratory limits of reporting for the analyte suites have been reviewed by AECOM and are noted to be
below the associated DGVs.
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7.0 Reporting

The data obtained from Phase Il Sediment Investigation fieldworks (Stage 3a) will be used to inform
the Phase Ill Sediment Quality Assessment (Stage 3b) to assess the suitability of placing the dredged
material at the Point Wilson Disposal Ground.

The Phase 1l Sediment Quality Assessment report will document the following:

e  Scope of work completed (and any deviations from the SAQP described in Section 5.0)

e Field observations including photographs

e Laboratory analytical certificates

¢ QA/QC data assessment

e Tabulated comparison of analytical data to adopted assessment criteria (presented in Section 6.0)
e Borelogs

e Remaining data gaps (such as ecotoxicity testing and/or bioaccumulation analysis) and
recommendations to close the data gaps (if required)

e Conclusions as to the acceptability or unacceptability of the dredge material for unconfined
disposal at the Disposal Ground using existing and newly collected data

The Phase 1l Sediment Quality Assessment will be used to inform the Dredged Sediment Disposal
Options Assessment report (Stage 4).
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9.0 Limitations

AECOM Australia Pty Ltd (AECOM) has prepared this Data Review and SAQP for the Viva Energy
Australia in accordance with the usual care and thoroughness of the consulting profession.

The report is based on generally accepted practices and standards at the time it was prepared. No
other warranty, expressed or implied, is made as to the professional advice included in this SAQP.

This Data Review and SAQP has been prepared by AECOM, an independent consultant engaged by
Viva Energy, based on information and sources described in the document. The proposed scope and
methodology for the Sampling Program set out in the SAQP are based on information available to
AECOM at the time of writing, including publicly available information and data reports prepared for the
Project.

The report is prepared in accordance with the scope of work and for the purpose outlined in the project
scoping document dated 06 May 2021.

The methodology to be adopted and sources of information used by AECOM are outlined in the SAQP.
Where this document indicates that information has been provided to AECOM by third parties, AECOM
has verified or checked that information to the extent required for the purposes of developing this
SAQP. AECOM assumes no liability for any inaccuracies in or omissions to that information.

This SAQP was prepared between 10 May 2021 and 06 July 2021 for the Sampling Program fieldwork
program to be conducted during in August to September 2021. In the event that delays in implementing
this SAQP are incurred, and / or conditions change, the suitability of the scope and methodology
provided in this SAQP should be reviewed.

Other than permitted disclosures by Viva Energy to State Agencies and Government Authorities for
information purposes, AECOM does not represent that this SAQP is suitable for use by any third party.
It is the responsibility of third parties to independently make inquiries or seek advice in relation to their
particular requirements.
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FQM - Deep Sediment Sampling — Piston
Coring Q4AN(EV)-303-PR1

1.0 Purpose and Scope

To collect accurate and representative samples of benthic sediment using a piston corer in order to determine the
presence or absence of contamination.

This Field Instruction describes the methodology for the collection of sediment samples via piston coring.

2.0 References

a. National Assessment Guidelines for Dredging (2009). Commonwealth of Australia, Canberra 2009.
b. AS/NZS 5667.12:1999. Water Quality Sampling Part 12: Guidance on sampling of bottom sediments
c.  Photo lonisation Detector (PID) Q4AN(EV)-003-PR1.

d. Lower Explosive Limit (LEL) Detector Q4AN(EV)-004-PR1.

e.  Soil Logging and Classification Q4AN(EV)-113-PR1.

f. Sediment Sampling Record Q4AN(EV)-301-FM1.

3.0 Responsibilities

Role Responsibility

Fieldwork Staff | To apply the methods detailed in this Field Instruction. To ensure equipment is in good working
order prior to use, is maintained according to supplier's advice and is appropriately calibrated or
verified. Any faults shall be reported to the Project Manager (PM) or the equipment supplier as
soon as they are identified. The field lead is responsible for inducting all subcontractors onto
AECOM' HSEP, and ensuring that they fulfil all HSE requirements.

Project The PM is responsible for using fit for purpose equipment and in developing work scope and
Manager services to be delivered to a client within the designated timeline. The PM should check (or
designate another to check) to see if sampling has been undertaken at or in the vicinity of the
Site in the past and to check applicable geological maps.

Office HSE The Office Health, Safety and Environment (HSE) Advisor is an assigned person in each office
Advisor and is responsible for reviewing and approving Health, Safety and Environment (HSE) Plans,
monitoring the implementation of HSE Plans, interface with project managers in matters of health
and safety, and investigating reports of incidents or accidents.

4.0 Equipment and Materials

4.1 Equipment

Equipment required to complete this task include:

- Piston corer (aluminium core or polycarbonate tubing); and

- Cut resistant gloves.

411 Optional Equipment
Optional or supplemental equipment:

- Vessel or waders;
- Weighted tape measure ;
- Core catchers;

- Sample extrusion push rod;
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- Personal flotation device;
- Photo lonisation Detector (PID) and

- Lower Explosive Limit (LEL) detector.

4.1.2 Photo lonisation Detector (PID)
Refer to Photo-lonisation Detector (PID) Q4AN(EV)-003-PR1, for applicability, operation and calibration of a PID.

4.1.3 Lower Explosive Limit (LEL) Detector

The Lower Explosive Limit (LEL) Detector may be required when undertaking the collection of sediment samples
to obtain additional field data or for health and safety requirements, i.e. required monitoring equipment in the site
specific Health, Safety and Environment Plan. The use of optional equipment should be determined by the PM,
PIC and/or HSE Advisor.

Refer to Lower Explosive Limit (LEL) Detector Q4AN(EV)-004-PR1, for applicability, operation and calibration of
an LEL Detector.

4.2 Materials

Materials and consumables that may be required to complete this task include:

- Aluminium mixing bowl ; - Buckets;

- Deionised water; - Esky;

- Digital Camera; - Ice;

- Digital thermometer; - Paper towels;

- Phosphate free detergent (e.g. Decon 90); - Permanent marker pens;

- Potable water; - Sample jars and bottles;

- Scrubbing brush; - Snap lock bags;

- Solid contaminated waste bags; - Spray bottle for deionised water;
- Scrubbing brush; - Steel measuring tape; and

- White board and markers.
5.0 Fieldwork Instruction

(PRINT THIS SECTION FOR USE IN THE FIELD)

Any variations to this Fieldwork Instruction that are required to meet project specific objectives should be
identified by the Project Manager prior to fieldworks and an amended uncontrolled instruction provided to
fieldwork staff. Variations made in the field by fieldwork staff should be documented in the site notes and
communicated to the Project Manager.

5.1 General

Piston coring may be completed from a vessel or via wading into shallow waters. Selection of the most
appropriate sampling method should be made during the development on the Sampling and Analysis Plan and
will be dependent on water depth and sediment stability.

There are two main types of piston corers used to collect sediment samples. One corer consists of a stainless
steel core barrel (usually 1.2 m in length) fixed to the push rod and the other utilises disposable polycarbonate
tubing. Both corers involve the retraction of a piston in the core barrel as the core is inserted in the sediment.

5.2 Work Area Set-up

Prior to use, the work area and/or survey vessel must be thoroughly inspected and cleaned. Any evident sources
of contamination (such as copper or brass, or galvanised or oily surfaces) should be cleaned, covered in plastic
and taped down to avoid accidentally contaminating any sample. During sampling, the workspace area must be
regularly hosed down with water to minimise contamination.

53 Decontamination

The decontamination process will depend on the type of piston corer being used i.e. stainless steel or
polycarbonate tubes. The piston corer and/or polycarbonate tubes should be decontaminated prior to use and
between collecting each sample by the following procedure.

FQM - Deep Sediment Sampling — Piston Coring (Q4AN(EV)-303-PR1)
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5.4 Sampling Equipment

54.1 Stainless Steel Piston Corer

1. Decontaminate the piston corer and or additional equipment (core catchers, tape measure) with a scrubbing
brush in a solution of potable water or seawater and detergent (phosphate free and biodegradable, e.g.
Decon 90).

2. Rinse the piston corer with potable water or seawater over another bucket and collect the rinse water for
later disposal as contaminated waste.

3. Rinse the piston corer with deionized water over a bucket for later disposal as contaminated waste. The
deionised water should preferably be supplied by the laboratory with a batch number for traceability.

4.  The wash solution needs to be renewed when the decontamination process becomes ineffective, e.g.
product on the probe after rinsing or sheen in the wash solution buckets.

5.4.2 Polycarbonate Piston Corer

Note that the National Assessment Guidelines for Dredging (NAGD) (2009) requires polycarbonate core barrels
to be decontaminated using dilute acid (e.g. 0.1M HCI), then rinsed with deionised water and a suitable solvent
(e.g. Isopropyl alcohol) before the commencement of sampling. This should only be undertaken for investigations
using polycarbonate liners and where compliance with NAGD (2009) is required.

5.5 Sediment Sampling — Piston Coring

This step provides the methodology for the sampling of sediment using a piston corer from a vessel. Piston
coring via wading involves the same processes detailed below with the exception of the details relating to working
from a vessel.

1. Determine the depth of water by lowering the weighted tape measure over the side of the vessel in order to
determine number of extension rods that will be required to collect the sample.

2. Set up the piston corer with the required length of polycarbonate tubing (if being used) and situate the
piston towards the lower 1/3 of the core barrel. Ensure there are no knots or tangles in the piston string prior
to deploying.

3.  Lower the piston corer over the side of the vessel adding extension rods as required. Aim to stop lowering
the piston corer before it comes into contact with the sediment in order to prepare for sample collection.

4. The method of obtaining the best possible sample will differ depending on the substrate encountered during
sampling however, in all cases the operator/s should attempt to keep the piston corer as vertical as possible
and should pull the piston string at approximately the same rate as the corer is being lowered. This often
works best with two people sampling however, vessel stability should be considered at all times.

5. When the piston corer has reached the required extent the piston string should be pulled up as tightly as
possible to create suction within the core tube. Once the piston string is tight, the piston corer may be
retrieved by pulling manually or using a winch or similar ensuring that the piston string is under tension at all
times. Extension rods should be removed as the sample is being retrieved.

6. When the sample has been retrieved the core barrel should be laid horizontally in preparation for sample
processing. If polycarbonate tubes were used, photos may be taken of the core before extruding. The
method of sample extrusion will depend on the type of corer used but will generally involve the removal of
the core catcher and piston and subsequent extrusion of the sample via gravity or pushing the sample with
a push rod onto a clean sample processing area. Sample extrusion should be completed such that the
sample integrity is maintained as undisturbed as possible.

7. Use a measuring tape to measure the whole core length and relate this to the depth the corer was extended
into the sediment to determine core recovery. Note that sample may fall out of the bottom of the core barrel
upon retrieval due to mixing with water.

8. The sediment profile should be logged and photographed prior to collecting samples. All sediment types,
changes in colour or texture, presence and description of shell and invertebrate fragments, core loss,
sediment sample intervals, PID readings etc. should be recorded on a the sediment log. Please refer to
Q4AN(EV)-113-PR1 for further information as to the minimum requirements for information to be logged.
Photos should include a whiteboard and measuring tape detailing the project and sample details including
job number, sample ID, sample interval, date and time as a minimum.
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9. Sediment samples should be collected at intervals as outlined in the sampling plan. This is usually at 0.5 m
intervals down profile in sediment investigations. If insufficient sample is collected to fill the required sample
jars, additional cores should be collected as close to the original sample location as practicable. The
resulting sample/s should be composited in relation to their respective sample intervals. The composite
samples should be thoroughly mixed in an aluminium mixing bowl in order to homogenise the sample as
much as possible prior to placing into the sample container.

10. If duplicate and triplicate samples are required split the homogenised sample mass by 33:33:33 for primary,
duplicate and triplicate sampling after homogenisation. An attempt to put equal quantities of sediment
material into each jar should be made from each interval. Ensure the jar is completely full and cap the jar
immediately to minimise volatile loss.

11. Sediment samples should be immediately sealed and labelled then packed appropriately in ice, which has
been picked up prior to the sampling event, in an esky for delivery to the laboratory. A copy of the Chain of
Custody (COC) should be placed in a snap lock bag and put inside the esky prior to sealing the esky. The
temperature of several sediment samples should be taken using a digital thermometer for later comparison
with the laboratory records. Ensure the lids of the jars are sealed tight to prevent the ingress of any water
associated with melting of the ice, consider placing the jars in individual snap lock bags.

12. Care should be taken not to overfill the esky with samples as the samples will not cool sufficiently for
analysis. A security seal should be applied to the esky together with the sampler’s details including a job
number, date sampled, sampler and phone number and details of any short holding times.

13. Excess sediment should be disposed of in the appropriate manner depending on the level of contamination.
Contaminated wastes should be collected in waste drums or skips and removed from site by a licensed
waste contractor. Ensure the waste drums are appropriately labelled, sealed and placed in a secure area.

6.0 Troubleshooting

I have encountered stiff clays which are difficult to sample

Review sampling technique. Vibrocoring or sonic coring may be more appropriate sample methodologies.
| am not recovering much sample

Consider using a core catcher and make sure the piston is under tension when it is being retrieved.

The piston corer is difficult to retrieve

Consider employing the use of a winch or similar.

7.0 Revision History
Revision date Affepted Description of change
sections
May 2, 2016 All Conversion to AECOM Australia Pty Ltd.
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ANZ
FQM - Sediment Sampling — Vibrocore Q4AN(EV)-302-PR1
1.0 Purpose and Scope

To collect accurate and representative site specific samples of unconsolidated sediment during vibrocore
sampling to determine the presence or absence of contamination.

This Field Instruction describes the methodology for the collection of sediment samples during vibrocoring.

Vibrocoring can be an appropriate method in certain geologies such as unconsolidated sediment to a maximum
depth of around 9 m. Vibrocoring may not be an appropriate method for all geologies or sites especially where
depths beyond 9 m is required and where consolidated sediments or hard clays are likely to be encountered. A
review of historical logs should be conducted prior to adopting vibrocoring as a sampling method.

Vibrocoring is a specialised sampling method and there are only a few companies that have the capabilities and
previous experience in performing the sampling.

Vibrocoring can be slow when hard material is encountered, and samples may appear to expand or contract
down the profile, so that shorter or longer core samples are obtained compared to the depth of penetration of the
core barrel. Discussion with the operator is required to determine accurate sample intervals.

2.0 References

a. NAGD (2009) National Assessment Guidelines for Dredging, Commonwealth of Australia, Canberra, 2009.

b. ANZECC/ARMCANZ 2000a, Australian and New Zealand Guidelines for Fresh and Marine Water Quality,
Australian and New Zealand Environment and Conservation Council/Agriculture and Resource
Management Council of Australia and New Zealand, October 2000.

c. ANZECC/ARMCANZ 2000b, Australian Guidelines for Water Quality Monitoring and Reporting. Australian
and New Zealand Environment and Conservation Council/Agriculture and Resource Management Council
of Australia and New Zealand, October 2000.

d. ANZECC/NHMRC 1992 Australian and New Zealand Guidelines for the Assessment and Management of
Contaminated Sites. Australian & New Zealand Environment & Conservation Council and National Health &
Medical Research Council.

e. AS4482.1-2005 Guide to the sampling and investigation of potentially contaminated soil Part 1: Non-volatile
and semi-volatile compounds.

f.  AS/NZS (1999): Australian/New Zealand Standard AS/NZS 5667.12:1998. Water Quality — Sampling —
Guidance on Sampling of Bottom Sediments. Standards Australia, Homebush, NSW.

g. Photo-lonisation Detector (PID) Q4AN(EV)-003-PR1.
Lower Explosive Limit (LEL) Detector Q4AN(EV)-004-PR1.

i. Logging and Classification Q4AN(EV)-113-PR1.

j- Sediment Sampling Record Q4AN(EV)-301-FM1.

FQM - Sediment Sampling — Vibrocore (Q4AN(EV)-302-PR1)
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3.0 Responsibilities

Role Responsibility

Fieldwork Staff | To apply the methods detailed in this Field Instruction. To ensure equipment is in good working
order prior to use, is maintained according to supplier's advice and is appropriately calibrated or
verified. Any faults shall be reported to the Project Manager (PM) or the equipment supplier as
soon as they are identified. The field lead is responsible for inducting all subcontractors onto
URS’ HSEP, and ensuring that they fulfil all HSE requirements.

Project The PM is responsible for using fit for purpose equipment and in developing work scope and
Manager services to be delivered to a client within the designated timeline. The PM should check (or
designate another to check) to see if sampling has been undertaken at or in the vicinity of the
Site in the past and to check applicable geological maps.

Office HSE The Office Health, Safety and Environment (HSE) Advisor is an assigned person in each office
Advisor and is responsible for reviewing and approving Health, Safety and Environment (HSE) Plans,
monitoring the implementation of HSE Plans, interface with project managers in matters of health
and safety, and investigating reports of incidents or accidents.

Vibrocore The subcontractors engaged by URS are responsible for executing their designated roles safely,
Operator in line with the requirements of their own JSAs and the URS HSEP. The operator is responsible
(subcontractors) | for maintaining and operating all equipment in a safe manner as well as ensuring that useable
cores are recovered wherever possible.

4.0 Equipment and Materials
4.1 Equipment

Equipment required to complete this task includes:
- Vessel mounted vibrocore;

- Circular Saw;

- Wire Cutting Line; and

- Spatula.

A Photo lonisation Detector (PID) and Lower Explosive Limit (LEL) detector may be required to complete this
task.

411 Photo lonisation Detector (PID)
Refer to Photo-lonisation Detector (PID) Q4AN(EV)-003-PR1, for applicability, operation and calibration of a PID.

41.2 Lower Explosive Limit (LEL) Detector

The Lower Explosive Limit (LEL) Detector may be required when undertaking the collection of sediment samples
to obtain additional field data or for health and safety requirements, i.e. required monitoring equipment in the site
specific Health, Safety and Environment Plan. The use of optional equipment should be determined by the PM,
PIC and/or HSE Advisor.

Refer to Lower Explosive Limit (LEL) Detector Q4AN(EV)-004-PR1, for applicability, operation and calibration of
an LEL Detector.

FQM - Sediment Sampling — Vibrocore (Q4AN(EV)-302-PR1)
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4.2 Materials

Materials and consumables that may be required to complete this task include:

- Nitrile Gloves; - Snap lock bags;

- Circular saw cutting blades; - White board and markers;

- Potable water; - Steel measuring tape;

- Buckets; - Long sleeves/legs;

- Phosphate free detergent (e.g. Decon 90); - Solid contaminated waste bags;
- Deionised water; - Alcohol wipes;

- Scrubbing brush; - Sample jars and bottles;

- Paper towel; - Contaminated waste container;
- Steel brush; - Digital Camera;

- Stainless steel mixing bowl; - Ice;

- Hard hat (when required); - Esky;

- Safety goggle and face shield - Steel capped boots; and

- Cut resistant gloves; - Permanent Marker Pens (thick and thin).

- Spray bottle for deionised water;
- Personal Flotation Device (PFD);

50 Fieldwork Instruction

(PRINT THIS SECTION FOR USE IN THE FIELD)

Any variations to this Fieldwork Instruction that are required to meet project specific objectives should be
identified by the Project Manager prior to fieldworks and an amended uncontrolled instruction provided to
fieldwork staff. Variations made in the field by fieldwork staff should be documented in the site notes and
communicated to the Project Manager.

5.1 General

Work surfaces should be covered with clean plastic sheeting. When sampling, contact with zinc anodes, surfaces
coated with antifouling paint, metal-containing sunscreens or engine exhausts must be rigorously avoided.
Disposable nitrile gloves should be used and changed after each sample and disposed of into a designated
consumable waste drum.

5.2 Survey Vessel

Prior to use, the survey vessel must be thoroughly inspected and hosed down. Any evident sources of
contamination (such as copper or brass, or galvanised or oily surfaces) should be cleaned, covered in plastic and
taped down to avoid accidentally contaminating any sample. During sampling, the vessel workspace area must
be regularly hosed down with seawater to minimise contamination.

5.3 Decontamination

The spatula and stainless steel mixing bowl shall be decontaminated prior to use and between collecting each
sample by the following procedure.

5.3.1 Sampling Equipment

1. Remove excess dirt with a stiff steel brush prior to decontamination, transferring any sediment into a waste
drum for disposal.

2. Wash sampling equipment using a plastic scrubbing brush in a bucket with a solution of potable water and
detergent (phosphate free and biodegradable, e.g. Decon 90).

3. Rinse the equipment with potable water over another bucket and collect the rinse water for later disposal as
contaminated waste.

4.  The wash solution needs to be renewed when the decontamination process becomes ineffective, e.g.
product on the equipment after rinsing or sheen in the wash solution buckets.
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5.3.2 Vibrocoring Equipment

All polycarbonate core liners should be decontaminated in accordance with the NAGD (2009) guidelines.
Decontamination should involve rinsing with dilute acid (e.g. 0.1M HCI), deionised water, a suitable solvent (e.g.
isopropyl alcohol) and finally rinsed with potable water. The liquids used for decontamination purposes should be
collected in a bucket and poured into a liquid container for disposal offsite as a contaminated liquid if appropriate.

5.4 Sediment Sampling - Vibrocoring
This step provides the methodology for the sampling of sediment using vibrocoring methods.

1.  Wherever possible, commence sampling from areas of least impact to greatest impact so as to reduce the
effect of any potential cross—contamination that may occur between sample locations.

2. Prior to vibrocoring, ensure that Dial Before You Dig and/or Admiralty Charts have been referred to in order
to minimise the potential for sub-marine service strike.

3. Setup aclear work area for the sample cores to be processed. Cores require cutting with the circular saw.
Cut along the length of the core then rotate core approximately 90° and cut length again. Run wire cutting
line from top of core to bottom to assist splitting core. Split core in two (lengthways) for sample processing.
When cutting the core, use discrete step cuts, so as to avoid dragging the cutting tool through multiple
strata. Ensure any cutting instruments which are re-used are decontaminated between cores.

4.  Prior to sample processing the core should be photographed and logged. Rotate the two cut halves so that
the cut surfaces are facing up. Logs should work down the profile (i.e. from surface to depth). A tape
measure should be included in the photograph to show depth intervals.

5. Measure the whole core length, note that vibrocore can cause certain formations to compact or expand so
that the length of the core obtained may not match the length of the core barrel. Similarly recovery of core
may be limited by loss of sediment through the core catcher and/or displacement rather than capture of fine
saturated sediments in the upper sediment profile. Communication with the operator will also allow
determination of any core losses.

6. Consult the SAP to determine the sampling intervals and exactly what type and how many sub-samples are
required to be collected from the sediment core. Sediment investigations frequently not only require one set
of samples to be collected for screening against the sediment quality guidelines, they also require additional
sets of samples for other analysis, i.e. patrticle size distribution, bioavailability, elutriate and ecotoxicological.
Also consider QA/QC requirements, i.e. field duplicate and triplicate samples. Supplementary sediment
cores may be needed to provide the volume of material required for lab testing. If this is the case, make
sure samples are collected from the same sampling interval from all cores and homogenized as part of the
sub-sampling process. Also, consider the need to collect an appropriate volume of seawater in appropriately
cleaned containers for any elutriate testing.

7. Sub-samples must not transect different stratigraphic units as logged in the geological profile; therefore
actual sampling intervals are dependent on stratigraphy encountered in the cores. A new sample should be
collected at the top of every stratigraphic unit.

8.  Soil samples should be collected using stainless steel spoons or nitrile gloves at the intervals specified in
the work plan. Homogenised samples should be thoroughly mixed in a steel mixing bowl. If sampled
lithology is loose i.e. sand, samples can be collected and homogenised by hand using fresh nitrile gloves.
Homogenisation should be avoided if VOCs are part of the analytical suite. In this case, an attempt should
be made to keep the sediment samples relatively undisturbed to reduce volatilization effects. Gently
remove the sediments and carefully place them in the jar(s).

9. Samples must be placed in appropriately cleaned and preserved containers provided by the testing
laboratory. Sample jars should be filled with zero headspace unless they are due to be frozen (for long term
storage) in which case, only fill half full to allow for expansion. If the analytical suite includes
ecotoxicological or acid sulfate soil testing, collect separate samples in snap-lock bags (provided by the
laboratory for ecotox. testing) — the acid sulfate soil samples should be frozen ASAP to limit sample
degradation. The sediment profile should be logged as sampling is occurring. All sediment types, changes
in colour or texture, evidence of fill material, depths, drilling difficulty, water inflow or loss, core loss,
sediment sample intervals, PID readings etc. should be recorded on the sediment core log. .

10. Sediment samples should be immediately sealed and labelled then packed appropriately in ice, which has
been picked up prior to the sampling event, in an esky for delivery to the laboratory. A copy of the Chain of
Custody (COC) should be placed in a snap lock bag and put inside the esky prior to sealing the esky.
Ensure the lids of the jars are sealed tight to prevent the ingress of any water associated with melting of the
ice, consider placing the jars in individual snap lock bags.
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11. Care should be taken not to overfill the esky with samples as the samples will not cool sufficiently for
analysis. A security seal should be applied to the esky together with the sampler’s details including a job
number, date sampled, sampler and phone number and details of any short holding times. Ensure that
appropriate sample nomenclature is used to identify each sample.

12. Excess sediment should be disposed of in the appropriate manner depending on the level of contamination.
Contaminated wastes should be collected in waste drums or skips and removed from site by a licensed
waste contractor. Ensure the waste drums are appropriately labelled, sealed and placed in a secure area.

6.0 Troubleshooting

I have encountered large shell fragments or consolidated materials which are difficult to sample

Shell fragments or consolidated materials may inhibit the splitting of the cores using the wire cutting tool. In this
case remove the top of the cut core barrel and collect the sample. Use the spatula or other tool to prise open the
core, making sure that this tool is decontaminated between sample intervals.

Poor core recovery

In the event that core recovery is poor, it should be determined in consultation with the vibrocore operator where
the sample loss is occurring and contingencies such as collecting a grab sample of surface sediments using a
van veen grab or replacing the core catcher should be considered.

There is extensive smearing on the inside of the core barrel

Ensure that the smearing is not sampled and that the sample from the middle of the core barrel is collected for
further analysis.

| can’t obtain sufficient sample

Collect as much as possible, discuss the analytical requirements with the PM. Additional cores may be required
which will require sample homogenisation prior to placement into sample containers.

7.0 Revision History
Revision date Affepted Description of change
sections
May 2, 2016 All Conversion to AECOM Australia Pty Ltd.
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ANZ

Surface Water Sampling Q4AN(EV)-336-PRO

1.0 Purpose

This procedure describes the methods for collecting direct or representative surface water samples from streams,
rivers, lakes, ponds, lagoons, and surface impoundments. It includes samples collected from depth, as well as
samples collected from the surface. If followed properly, use of this procedure will promote consistency in each of
the above areas and ensure regulatory compliance across Australia and New Zealand where best practice
guidelines have been developed.

2.0 Scope

The following samplers and sampling techniques result in the collection of representative samples from the
majority of surface waters and impoundments encountered.

. Kemmerer bottle

- Van Dorn sampler

- Bacon bomb sampler
. Dip Sampler

] Direct method

3.0 Health and Safety

3.1 Health and Safety Plan and Site Specific Safe Work Method Statements (SWMS) should be prepared
prior to field work in accordance with the SWMS Development Procedure and in the Project Specific
Health and Safety Plan Template.

3.2 When sampling from water bodies, physical hazards must be identified and adequate precautions must
be taken to ensure the safety of the sampling team. The team member collecting the samples should
stay away from the edge of the water body, where bank failure may cause loss of balance. When
collecting samples near the edge of water bodies, personnel should wear a lifeline or use a buddy
system for added safety. All sampling personnel must wear personal flotation devices (life vests). If
sampling from a boat, appropriate protective measures must be identified and implemented in
accordance with reviewed and approved Health and Safety Plans and Site Specific Safe Work Method
Statements (SWMS).

4.0 Terms and Definitions

Morphometry: The measurement of the form characteristics, including area depth, length, width, volume, bottom
gradients, of a surface water body.

Impoundments: A body of water formed by the collection or confinement of water, as if in a reservoir.
Boat wake: The visible track of turbulence left by a boat moving through water.

Substrate: Stream substrate (sediment) is the material that rests at the bottom of a stream, including mud (silt
and clay), sand, granules, pebbles, cobbles and boulders.

5.0 References

5.1 SWMS Development Procedure S4AN-701-PR1

5.2 Project Specific Health and Safety Plan Template S4AN-702-TP1
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6.0 Equipment

Equipment needed for collection of surface water samples may include (depending on the chosen technique):

Table 1 Surface Water Sampling Equipment

Equipment

Kemmerer bottles Field data sheets

Van Dorn sampler Decontamination equipment / supplies
Bacon bomb sampler Maps / plot plan

Dip sampler Safety equipment

Line and messengers GPS

Peristaltic pump Tape measurer

Tygon tubing Camera

0.45 micron filters Logbook

Sample bottles / preservatives 5;;?;%2:2&%?@5?1%3? de)nt (including personal
Water quality meter including calibration fluids Ice

Chain of custody records, custody seals Eskies, packing material

Long water quality cables may be required if

stratification is being measured

7.0 Best Practice Guidelines

A number of guidelines have been developed across the ANZ region outlining best practice methods for surface
water sampling. Consideration of these must be made when designing and implementing surface water sampling
within the ANZ region. Key documents noted include those detailed in Table 2 below:

Table 2 Best Practice Guideline References
Level Reference
National / Federal ANZ Standard 5667.1:1998 Part 1: Guidance on the design of sampling programmes,

sampling technigues and the preservation and handling of samples

ANZ Standard 5667.4.1998 Part 4: Guidance on sampling from lakes, natural and man-
made.

ANZ Standard 5667.6.1998 Part 6: Guidance on sampling rivers and streams

ANZ Standard 5667.9.1998 Part 9; Guidance on sampling marine waters

State — Western Government of Western Australia Department of Water: Surface Water Sampling
Australia Methods and analysis — Technical Approaches. Standard operating procedures for water
sampling — methods and analysis. January 2009.

It should also be noted that specific guidance documents or advisory notes for surface water sampling may also
exist across ANZ and state to state for specific industries. For instance in the Northern Territories (NT) the
Department of Mines and Energy have provided an advisory note outlining good practice for sampling of surface
waters at mine sites in the NT.

8.0 Procedure

8.1 Planning

The extent of the sampling effort, the sampling methods to be employed, and the types and amounts of
equipment and supplies needed should be outlines in the project-specific sampling plan. Sampling and
monitoring equipment should be properly decontaminated prior to initial use, between sampling
locations, and following completion of the sampling event. General locations for sampling should be
marked or identified on a site map with a geo-reference to landmarks/topography, GPS coordinates or
measured from a fixed feature. If required, the proposed locations may be adjusted based on site

Surface Water Sampling (Q4AN(EV)-336-PR9)
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access, property boundaries, and obstructions. Final sample locations should be documented using
topographic maps/ site plans or a GPS unit to identify and record sample location coordinates.

8.2 Sampling Considerations

In order to collect a representative sample, the hydrology and morphometry of a stream, river, pond,
lake or impoundment should be determined prior to sampling. This will aid in determining the presence
of phases or layers in lagoons or impoundments, flow patterns in streams, and appropriate sample
locations and depths. Water quality data should be collected in ponds, lakes and impoundments to
determine if stratification is present. Measurements of dissolved oxygen, pH, conductivity, oxidation-
potential, temperature and turbidity can indicate if strata exist that would affect analytical results.
Measurements should be collected at one-meter intervals from the surface to the bottom using the
appropriate instrument.

These water quality measurements can assist in the interpretation of analytical data, and the selection of
sampling sites and depths when surface water samples are collected. Factors that contribute to the
selection of a sampling device used for sampling surface waters in streams, rivers, lakes, ponds,
lagoons, and surface impoundments include:

» width, depth, flow and accessibility of the location being sampled; and,

- whether the sample will be collected onshore or offshore.

The appropriate sampling device must be of a proper composition. Selection of samplers constructed of
glass, stainless steel, polyvinyl chloride (PVC) or PTFE (Teflon®) should be based upon the suspected
contaminants and the analyses to be performed.

8.3 Sample Collection
8.3.1 Direct Method

For streams, rivers, lakes, and other surface waters, the direct method may be utilized to
collect water samples directly into the sample container(s). Health and safety
considerations must be addressed when sampling lagoons or other impoundments where
specific conditions may exist that warrant the use of additional safety equipment. Using
adequate protective clothing, access the sampling station by appropriate means.

For shallow stream stations, collect the sample under the water surface while pointing the
sample container upstream; the container must be upstream of the collector. When
possible, collect samples in a downstream to upstream direction and avoid disturbing the
substrate beneath the water.

For lakes and other impoundments, collect the sample under the water surface (10 to 20
cm) while avoiding surface debris or boat wake.

When using the direct method, do not use pre-preserved sample bottles as the collection
method may dilute the concentration of preservative necessary for proper sample
preservation. Use a non preserved bottle, rinse it three times with the surface water, collect
the sample, then transfer the surface water to the appropriately preserved bottles. Details of
suitable preservatives and bottles

8.3.2 Kemmerer Bottles

Surface Water Sampling (Q4AN(EV)-336-PR9)
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8.3.3

8.3.4

8.3.5

A Kemmerer bottle may be used in most situations where site access
is from a boat or structure, such as a bridge or pier, and where
samples at specific depths are required. Sampling procedures are as
follows:

a)

b)

c)

d)

Use a properly decontaminated Kemmerer bottle. Set the
sampling device so that the upper and lower stoppers are pulled
away from the body, allowing the surface water to enter tube.
Lower the pre-set sampling device to the predetermined depth.
Avoid disturbance of the bottom.

When the Kemmerer bottle is at the required depth, send the
weighted messenger down the suspension line, closing the
sampling device.

Retrieve the sampler and discharge the first 10-20 milliliters (mL)
from the drain to clear potential contamination from the valve.
This procedure may be repeated if additional sample volume is
needed to fulfil analytical requirements. Subsequent grabs may
be composited or transferred directly to appropriate sample
containers.

Van Dorn Sampler

A Van Dorn sampler is used to collect a surface water sample from a
specific sampling depth or from a shallow water body. Since the
sampler is suspended horizontally, the depth interval sampled is the
diameter of the sampling tube. The sampling procedure is as follows:

a)

b)

c)

d)

Use a properly decontaminated Van Dorn sampler. Set the
device so that the end stoppers are pulled away from the body
allowing surface water to enter the tube.

Lower the pre-set sampling device to the predetermined depth.
Avoid disturbance of the bottom.

When the Van Dorn is at the required depth, send the weighted
messenger down the suspension line, closing the sampling
device.

Retrieve the sampler and discharge the first 10-20 mL from the
drain to clear potential contamination from the valve. This
procedure may be repeated if additional sample volume is
needed to fulfil analytical requirements. Subsequent grabs may
be composited or transferred directly to appropriate sample
containers.

Bacon Bomb Sampler

A bacon bomb sampler may be used in situations similar to those
outlined for the Kemmerer bottle. Sampling procedures are as follows:

a)

b)
c)

Lower the bacon bomb sampler carefully to the desired depth,
allowing the line for the trigger to remain slack at all times. When
the desired depth is reached, pull the trigger line until taut. This
will allow the sampler to fill.

Release the trigger line and retrieve the sampler.

Discharge the first 10-20 mL from the drain to clear potential
contamination from the valve. This procedure may be repeated if
additional sample volume is needed to fulfil analytical
requirements.

Dip Sampler

Surface Water Sampling (Q4AN(EV)-336-PR9)
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A dip sampler is useful in situations where a sample is to be
recovered from an outfall pipe or along a lagoon bank where direct

access is limited. The long handle on such a device allows access 3
from a discrete location. Sampling procedures are as follows:

a) Assemble the device following manufacturer's instructions.
b) Collect the sample by dipping the sampler into the water.
c) Transfer the sample to the appropriate sample container(s).

8.4 Sample Preservation, Containers, Handling and Storage

Once samples have been collected, the following procedures should be followed:

Transfer the sample(s) into suitable, labelled sample containers specific for the analyses to be
performed.

Measure field parameters with a calibrated water quality meter.

Filter the sample on site if required (for example, as is required for dissolved metals analysis).
Preserve the sample, if appropriate. Do not overfill bottles if they are pre-preserved.

Cap the container securely, place in a resealable plastic bag, and cool to 4°C.

Record all pertinent data in the site logbook and/or on field data sheets.

Complete the Chain of Custody record.

Attach custody seals to esky prior to shipment.

Decontaminate all non-dedicated sampling equipment prior to the collection of additional samples.

9.0 Records

The following records will be maintained:

9.1 sample collection records, including a record of the surface water sampling locations on a site map with
a geo-reference to landmarks/topography, GPS coordinates, or measured from a fixed feature;

9.2 field notebook;

9.3 chain-of-custody forms; and,

9.4 shipping receipts.

All documentation will be placed in the project files and retained following completion of the project

Surface Water Sampling (Q4AN(EV)-336-PR9)
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Table 1 - Sediment Analytical Results A=COM

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement
Viva Energy Gas Australia Pty Ltd
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ug/kg ug’kg ug/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
LOR 0.5 0.5 0.5 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001
Guideline Values (GVs) - High 70
Default Guideline Values (DGVs) 9 0.06™
Location Code Sampled Depth Field ID Sample Lab Report Area Domain
BH-BP-19 26/08/2021 0.5-1 BH-BP-19 _0.5-1.0 Sediment 276673 Loading Site Domain 1a <3.3 <2.6 <2 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-BP-19 26/08/2021 1.5-2 BH-BP-19 1.5-2.0 Sediment 276673 Loading Site Domain 1a <3.3 <2.6 <2 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-BP-20 1/09/2021 0-1 BH-BP-20 0.0-1.0 Sediment 277161 Loading Site Domain 1a <6.7 <4.1 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-BP-21 1/09/2021 0-1 BH-BP-21_0.0-1.0 Sediment 277161 Loading Site Domain 1a <3.7 <3.7 <1 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 0.00018 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-BP-22 8/09/2021 0-0.5 BH-BP-22 0.0-0.5 Sediment 277707 Loading Site Domain 1a <1.3 <1.5 <1 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-28 6/09/2021 1-1.5 BH-SB-28 1.0-1.5 Sediment 277486 Loading Site Domain 1a <1.7 <1.3 <1 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-28 6/09/2021 2-2.5 BH-SB-28 2.0-2.5 Sediment 277486 Loading Site Domain 1a <1.7 <1.3 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-29 6/09/2021 0-0.5 BH-SB-29 0.0-0.5 Sediment 277486 Loading Site Domain 1a <4.8 <3.3 <1 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 0.0004 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-30 27/08/2021 0.5-1 BH-SB-30 0.5-1.0 Sediment 276673 Loading Site Domain 1a <3.3 <2.6 <2 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 0.0006 0.0005 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-31 27/08/2021 0.5-1 BH-SB-31 _0.5-1.0 Sediment 276673 Loading Site Domain 1a <3.3 <2.6 <2 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.00017 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-32 30/08/2021 0-1 BH-SB-32_0.0-1.0 Sediment 276959 Loading Site Domain 1a <1.7 <1.3 <1 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 0.00018 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-32 30/08/2021 0-1 QC108_210830 Duplicate 276959 Loading Site Domain 1a <1.7 <1.3 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-32 30/08/2021 0-1 QC208 210830 Interlab | EM2117375 Loading Site Domain 1a <1 <1 <0.5 | <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
BH-SB-33 30/08/2021 0.5-1 BH-SB-33 _0.5-1.0 Sediment 277569 Loading Site Domain 1a <1.7 <1.3 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-33 30/08/2021 1.5-2 BH-SB-33_1.5-2.0 Sediment 276959 Loading Site Domain 1a <2.7 <3 <1 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.00014 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-33 30/08/2021 1.5-2 QC107_210830 Duplicate 276959 Loading Site Domain 1a <1.7 <1.3 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-33 30/08/2021 1.5-2 QC207 210830 Interlab | EM2117375 Loading Site Domain 1a <1 <1 <0.5 | <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
BH-SB-34 7/09/2021 0-0.5 BH-SB-34 0.0-0.5 Sediment 277569 Loading Site Domain 1a <1.7 <2.3 <1 0.0005 <0.0001 <0.0001 <0.0001 <0.0001 0.0005 0.00045 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-35 7/09/2021 1-1.5 BH-SB-35_1.0-1.5 Sediment 277569 Loading Site Domain 1a <1.7 <1.3 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-35 7/09/2021 2-2.5 BH-SB-35 2.0-2.5 Sediment 277569 Loading Site Domain 1a <1.7 <1.3 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-36 8/09/2021 0.5-1 BH-SB-36_0.5-1.0 Sediment 277707 Loading Site Domain 1a <3.3 <3.1 <1.2 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 0.00027 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SB-36 8/09/2021 1.5-2 BH-SB-36_1.5-2.0 Sediment 277707 Loading Site Domain 1a <1.7 <1.3 <1 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-01 7/09/2021 0-1.5 BH-SWTP-01_0.0-1.5 Sediment 277569 Loading Site Domain 1a <4.5 <2.2 <1 0.0005 <0.0001 <0.0001 <0.0001 <0.0001 0.0005 0.00031 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-02 7/09/2021 0-1.5 BH-SWTP-02_0.0-1.5 Sediment 277569 Loading Site Domain 1a <4.9 <2.6 <1 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 0.0006 0.00040 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-02 7/09/2021 0-1.5 QC115 _210907 Duplicate 277569 Loading Site Domain 1a <2.4 <3.2 <1 0.0005 <0.0001 <0.0001 <0.0001 <0.0001 0.0005 0.00025 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-02 7/09/2021 0-1.5 QC215_210907 Interlab_D | EM2117925 Loading Site Domain 1a <1 - - 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 0.00023 <0.0002 <0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
BH-SWTP-03 7/09/2021 0-1.5 BH-SWTP-03 0.0-1.5 Sediment 277569 Loading Site Domain 1a <7.5 <5.7 <1.3 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 0.00023 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-04 7/09/2021 0-1.5 BH-SWTP-04_0.0-1.5 Sediment 277569 Loading Site Domain 1a <1.9 <1.3 <1 0.0004 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 0.00021 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-05 7/09/2021 0-1.5 BH-SWTP-05_0.0-1.5 Sediment 277569 Loading Site Domain 1a <14 <2.9 <1 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 0.00017 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-06 7/09/2021 0-1.5 BH-SWTP-06_0.0-1.5 Sediment 277569 Loading Site Domain 1a <5.7 <4.5 <1 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 0.0006 0.00032 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001
BH-SWTP-07 7/09/2021 0-1.5 BH-SWTP-07_0.0-1.5 Sediment 277569 Loading Site Domain 1a <1.7 <1.3 <1 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0.0003 0.00013 <0.0002 | <0.0002 | <0.0002 <0.0001 <0.0001 <0.0001 <0.0001

Data Comments

#1 Recovery not available. Please see the PDF report for details

#2: PC99% for sediments and pore water (Simpson et al 2021).

#3: The DGV and GVs for total PAHs include the 18 parent PAHs naphthalene, acenaphthylene,
acenaphthene, fluorene, anthracene, phenanthrene, fluoranthene, pyrene, benz[a]anthracene, chrysene,
benzo[a]pyrene, perylene, benzol[b]fluoranthene, benzolk]fluoranthene, benzo[e]pyrene,
benzo[ghi]perylene, dibenz[a,h]anthracene and indeno[1,2,3-cd]pyrene

NE: Not established
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Table 1 - Sediment Analytical Results A=COM

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement
Viva Energy Gas Australia Pty Ltd

Per- and Poly-fluoroalkyl Substances
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
LOR 0.0005 0.0005 0.0005 0.0005 0.005 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.005 0.001 0.0001
Guideline Values (GVs) - High
Default Guideline Values (DGVs)
Location Code Sampled Depth Field ID Sample Lab Report
BH-BP-19 26/08/2021 0.5-1 BH-BP-19 _0.5-1.0 Sediment 276673 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-BP-19 26/08/2021 1.5-2 BH-BP-19 1.5-2.0 Sediment 276673 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-BP-20 1/09/2021 0-1 BH-BP-20 0.0-1.0 Sediment 277161 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-BP-21 1/09/2021 0-1 BH-BP-21_0.0-1.0 Sediment 277161 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0003
BH-BP-22 8/09/2021 0-0.5 BH-BP-22 0.0-0.5 Sediment 277707 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0002
BH-SB-28 6/09/2021 1-1.5 BH-SB-28 1.0-1.5 Sediment 277486 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0002
BH-SB-28 6/09/2021 2-2.5 BH-SB-28 2.0-2.5 Sediment 277486 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-SB-29 6/09/2021 0-0.5 BH-SB-29 0.0-0.5 Sediment 277486 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0003
BH-SB-30 27/08/2021 0.5-1 BH-SB-30 0.5-1.0 Sediment 276673 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0006
BH-SB-31 27/08/2021 0.5-1 BH-SB-31 _0.5-1.0 Sediment 276673 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0002
BH-SB-32 30/08/2021 0-1 BH-SB-32_0.0-1.0 Sediment 276959 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0003
BH-SB-32 30/08/2021 0-1 QC108_210830 Duplicate 276959 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-SB-32 30/08/2021 0-1 QC208 210830 Interlab | EM2117375]| <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002
BH-SB-33 30/08/2021 0.5-1 BH-SB-33 _0.5-1.0 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-SB-33 30/08/2021 1.5-2 BH-SB-33_1.5-2.0 Sediment 276959 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0001
BH-SB-33 30/08/2021 1.5-2 QC107_210830 Duplicate 276959 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-SB-33 30/08/2021 1.5-2 QC207 210830 Interlab | EM2117375]| <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002
BH-SB-34 7/09/2021 0-0.5 BH-SB-34 0.0-0.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0005
BH-SB-35 7/09/2021 1-1.5 BH-SB-35_1.0-1.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-SB-35 7/09/2021 2-2.5 BH-SB-35 2.0-2.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-SB-36 8/09/2021 0.5-1 BH-SB-36_0.5-1.0 Sediment 277707 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0003
BH-SB-36 8/09/2021 1.5-2 BH-SB-36_1.5-2.0 Sediment 277707 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 <0.0001
BH-SWTP-01 7/09/2021 0-1.5 BH-SWTP-01_0.0-1.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0005
BH-SWTP-02 7/09/2021 0-1.5 BH-SWTP-02_0.0-1.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0006
BH-SWTP-02 7/09/2021 0-1.5 QC115 _210907 Duplicate 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0005
BH-SWTP-02 7/09/2021 0-1.5 QC215_210907 Interlab_D | EM2117925| <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 0.0003
BH-SWTP-03 7/09/2021 0-1.5 BH-SWTP-03 0.0-1.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0003
BH-SWTP-04 7/09/2021 0-1.5 BH-SWTP-04_0.0-1.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0004
BH-SWTP-05 7/09/2021 0-1.5 BH-SWTP-05_0.0-1.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0003
BH-SWTP-06 7/09/2021 0-1.5 BH-SWTP-06_0.0-1.5 Sediment 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0006
BH-SWTP-07  [7/09/2021 0-1.5 BH-SWTP-07 0.0-1.5 Sediment | 277569 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.005 <0.001 0.0003

Data Comments

#1 Recovery not available. Please see the PDF report for details

#2: PC99% for sediments and pore water (Simpson et al 2021).

#3: The DGV and GVs for total PAHs include the 18 parent PAHs naphthalene, acenaphthylene,
acenaphthene, fluorene, anthracene, phenanthrene, fluoranthene, pyrene, benz[a]anthracene, chrysene,
benzo[a]pyrene, perylene, benzol[b]fluoranthene, benzolk]fluoranthene, benzo[e]pyrene,
benzo[ghi]perylene, dibenz[a,h]anthracene and indeno[1,2,3-cd]pyrene

NE: Not established
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Table 1 - Sediment Analytical Results

Technical Report B: Dredging and offshore contamination assessment

Viva Energy Gas Terminal Project Environment Effects Statement

Viva Energy Gas Australia Pty Ltd

A=COM

Polycyclic Aromatic Hydrocarbons
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mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
LOR 0.5 0.5 0.5 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.5 0.5 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.5
Guideline Values (GVs) - High NE 50%
Default Guideline Values (DGVs) NE 10

Location Code Sampled Depth Field ID Sample Lab Report

BH-BP-19 26/08/2021 0.5-1 BH-BP-19 _0.5-1.0 Sediment 276673 - - - <0.005 0.007 <0.005 | <0.005 | <0.005 | <0.005 | <0.005 ]| <0.005 [ <0.005 - - <0.01 <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.01
BH-BP-19 26/08/2021 1.5-2 BH-BP-19_1.5-2.0 Sediment 276673 - - - <0.005 0.018 <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 - - <0.01 <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 [ <0.005 | <0.01
BH-BP-20 1/09/2021 0-1 BH-BP-20_0.0-1.0 Sediment 277161 - - - <0.005 | <0.005 | <0.005 | <0.005 0.008 <0.005 0.02 0.05 0.03 - - 0.08 0.058 0.031 0.02 0.054 0.03 <0.006 0.03 0.008 0.007 0.324
BH-BP-21 1/09/2021 0-1 BH-BP-21_0.0-1.0 Sediment 277161 - - - 0.005 <0.005 [ <0.005 | <0.005 0.009 <0.005 0.03 0.06 0.03 - - 0.11 0.085 0.059 0.03 0.064 0.055 <0.01 0.053 0.014 0.015 0.485
BH-BP-22 8/09/2021 0-0.5 BH-BP-22_0.0-0.5 Sediment 277707 - - - <0.005 | <0.005 | <0.005 | <0.005 0.02 <0.005 0.072 0.17 0.11 - - 0.08 0.12 0.074 0.086 0.19 0.067 0.01 0.084 0.016 0.025 0.752
BH-SB-28 6/09/2021 1-1.5 BH-SB-28 1.0-1.5 Sediment 277486 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 ]| <0.005 [ <0.005 0.01 0.007 - - 0.02 0.02 0.008 0.006 0.01 0.008 <0.005 0.01 <0.005 | <0.005 | 0.082
BH-SB-28 6/09/2021 2-2.5 BH-SB-28 2.0-2.5 Sediment 277486 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 - - <0.01 <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 [ <0.005 | <0.01
BH-SB-29 6/09/2021 0-0.5 BH-SB-29 0.0-0.5 Sediment 277486 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0.008 0.02 0.01 - - 0.04 0.03 0.017 0.01 0.02 0.02 <0.005 0.02 <0.005 | <0.005 | 0.157
BH-SB-30 27/08/2021 0.5-1 BH-SB-30_0.5-1.0 Sediment 276673 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 [ <0.005 0.007 0.02 0.01 - - 0.03 0.02 0.012 0.008 0.02 0.01 <0.005 0.02 <0.005 | <0.005 0.12
BH-SB-31 27/08/2021 0.5-1 BH-SB-31 0.5-1.0 Sediment 276673 - - - <0.005 | <0.005 | <0.005 | <0.005 0.02 <0.005 0.02 0.04 0.03 - - 0.07 0.058 0.03 0.02 0.05 0.02 <0.005 0.04 <0.005 | <0.005 | 0.288
BH-SB-32 30/08/2021 0-1 BH-SB-32_0.0-1.0 Sediment 276959 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0.006 0.02 0.009 - - 0.02 0.02 0.009 0.008 0.02 0.008 <0.005 0.01 <0.005 | <0.005 | 0.095
BH-SB-32 30/08/2021 0-1 QC108_210830 Duplicate 276959 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0.007 0.02 0.01 - - 0.02 0.02 0.01 0.008 0.02 0.01 <0.005 0.01 <0.005 | <0.005 0.1
BH-SB-32 30/08/2021 0-1 QC208 210830 Interlab | EM2117375] 0.6 1.2 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
BH-SB-33 30/08/2021 0.5-1 BH-SB-33_0.5-1.0 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 0.01 <0.005 0.02 0.04 0.02 - - 0.06 0.05 0.026 0.02 0.05 0.02 <0.005 0.03 0.006 0.008 0.098
BH-SB-33 30/08/2021 1.5-2 BH-SB-33_1.5-2.0 Sediment 276959 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0.006 0.02 0.01 - - 0.03 0.02 0.01 0.009 0.02 0.01 <0.005 0.01 <0.005 | <0.005 | 0.099
BH-SB-33 30/08/2021 1.5-2 QC107_210830 Duplicate 276959 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0.005 0.02 0.008 - - 0.02 0.02 0.009 0.007 0.02 0.008 <0.005 0.01 <0.005 | <0.005 | 0.094
BH-SB-33 30/08/2021 1.5-2 QC207 210830 Interlab | EM2117375] 0.6 1.2 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
BH-SB-34 7/09/2021 0-0.5 BH-SB-34 0.0-0.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 0.007 <0.005 0.01 0.04 0.02 - - 0.07 0.05 0.028 0.02 0.04 0.03 <0.005 0.04 0.008 0.007 0.293
BH-SB-35 7/09/2021 1-1.5 BH-SB-35_1.0-1.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 [ <0.005 | <0.005 | <0.005 - - <0.01 <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.01
BH-SB-35 7/09/2021 2-2.5 BH-SB-35 2.0-2.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 - - <0.01 <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 [ <0.005 | <0.01
BH-SB-36 8/09/2021 0.5-1 BH-SB-36_0.5-1.0 Sediment 277707 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0.02 0.03 0.02 - - 0.02 0.03 0.018 0.02 0.04 0.02 <0.005 0.02 <0.005 | <0.005 | 0.168
BH-SB-36 8/09/2021 1.5-2 BH-SB-36_1.5-2.0 Sediment 277707 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 - - <0.01 <0.005 [ <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 [ <0.005 | <0.01
BH-SWTP-01 7/09/2021 0-1.5 BH-SWTP-01_0.0-1.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 ]| <0.005 [ <0.005 0.009 0.006 - - 0.01 0.01 0.007 <0.005 0.01 0.007 <0.005 0.008 <0.005 | <0.005 | 0.052
BH-SWTP-02 7/09/2021 0-1.5 BH-SWTP-02_0.0-1.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.005 0.02 0.03 0.01 - - 0.03 0.02 0.011 0.01 0.03 0.01 <0.005 0.01 <0.005 | <0.005 | 0.121
BH-SWTP-02 7/09/2021 0-1.5 QC115 _210907 Duplicate 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 0.007 <0.005 0.05 0.075 0.03 - - 0.06 0.05 0.024 0.03 0.067 0.02 <0.005 0.02 <0.005 0.007 0.278
BH-SWTP-02 7/09/2021 0-1.5 QC215_210907 Interlab_D [ EM2117925] 0.6 1.2 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5
BH-SWTP-03 7/09/2021 0-1.5 BH-SWTP-03_0.0-1.5 Sediment 277569 - - - 0.007 0.007 <0.006 | <0.006 0.02 0.005 0.053 0.081 0.04 - - 0.11 0.086 0.045 0.04 0.088 0.053 <0.01 0.056 0.013 0.01 0.501
BH-SWTP-04 7/09/2021 0-1.5 BH-SWTP-04_0.0-1.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 0.01 <0.005 0.02 0.04 0.02 - - 0.06 0.05 0.024 0.02 0.04 0.03 <0.006 0.03 0.007 0.005 0.266
BH-SWTP-05 7/09/2021 0-1.5 BH-SWTP-05_0.0-1.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 0.007 <0.005 0.02 0.04 0.02 - - 0.05 0.04 0.022 0.02 0.04 0.02 <0.005 0.02 <0.005 0.006 0.218
BH-SWTP-06 7/09/2021 0-1.5 BH-SWTP-06_0.0-1.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 0.006 <0.005 0.01 0.02 0.01 - - 0.03 0.03 0.013 0.01 0.02 0.02 <0.005 0.02 <0.005 [ <0.005 | 0.143
BH-SWTP-07 7/09/2021 0-1.5 BH-SWTP-07_0.0-1.5 Sediment 277569 - - - <0.005 | <0.005 | <0.005 | <0.005 0.01 <0.005 0.03 0.057 0.03 - - 0.05 0.051 0.026 0.03 0.062 0.02 <0.005 0.03 <0.005 0.009 0.278
Data Comments
#1 Recovery not available. Please see the PDF report for details
#2: PC99% for sediments and pore water (Simpson et al 2021).
#3: The DGV and GVs for total PAHs include the 18 parent PAHs naphthalene, acenaphthylene,
acenaphthene, fluorene, anthracene, phenanthrene, fluoranthene, pyrene, benz[a]anthracene, chrysene,
benzo[a]pyrene, perylene, benzol[b]fluoranthene, benzolk]fluoranthene, benzo[e]pyrene,
benzo[ghi]perylene, dibenz[a,h]anthracene and indeno[1,2,3-cd]pyrene
NE: Not established
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Table 1 - Sediment Analytical Results A=COM

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement
Viva Energy Gas Australia Pty Ltd

Metals Physico-Chemical Parameters
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mg/kg | mg/kg | mg/kg | mg/kg | mag/kg | mg/kg | mg/kg | mag/kg | mg/kg | mg/kg % % mg/kg | g/cm3 %

LOR 1 0.5 0.1 0.5 0.5 0.5 0.01 0.5 0.5 0.5 0.1 0.01 100 0.01 0.1
Guideline Values (GVs) - High 25 70 10 370 270 220 1 52 4 410
Default Guideline Values (DGVs) 2 20 1.5 80 65 50 0.15 21 1 200
Location Code Sampled Depth Field ID Sample Lab Report
BH-BP-19 26/08/2021 0.5-1 BH-BP-19_0.5-1.0 Sediment 276673 <0.01 1 12 <0.1 32 6.1 8.5 0.02 16 <0.5 22 55 14 | 14,000 | 2.569 | 2.4
BH-BP-19 26/08/2021 1.5-2 BH-BP-19_1.5-2.0 Sediment 276673 <0.01 <1 4 <0.1 10 2 3 <0.01 5.4 <0.5 8 54 1.5 [ 15,000 | 2.566 | 2.6
BH-BP-20 1/09/2021 0-1 BH-BP-20_0.0-1.0 Sediment 277161 0.22 3 14 2 36 28 120 0.76 21 <0.5 84 56 1.5 [ 15,000 | 2.615 | 2.6
BH-BP-21 1/09/2021 0-1 BH-BP-21_0.0-1.0 Sediment 277161 0.29 2 12 1 38 22 65 0.49 21 <0.5 69 49 1.7 [ 17,000 | 2.615 | 2.9
BH-BP-22 8/09/2021 0-0.5 BH-BP-22_0.0-0.5 Sediment 277707 0.36 1 13 1 39 23 65 0.02 20 <0.5 77 40 2.1 21,000 | 2.501 | 3.6
BH-SB-28 6/09/2021 1-1.5 BH-SB-28 1.0-1.5 Sediment 277486 0.05 2 11 0.3 53 16 65 0.18 26 <0.5 53 52 1.6 | 16,000 | 2.564 | 2.8
BH-SB-28 6/09/2021 2-2.5 BH-SB-28 2.0-2.5 Sediment 277486 <0.01 2 12 <0.1 27 4 5.5 0.01 14 <0.5 15 36 0.49 | 4,900 [ 2.623 | 0.9
BH-SB-29 6/09/2021 0-0.5 BH-SB-29 0.0-0.5 Sediment 277486 0.20 2 16 0.4 40 20 39 0.24 21 <0.5 60 49 0.8 8,000 | 2.637 | 14
BH-SB-30 27/08/2021 0.5-1 BH-SB-30_0.5-1.0 Sediment 276673 0.1 <1 9.3 0.2 18 8.1 20 0.1 11 <0.5 30 52 1.2 [ 12,000 | 2.528 2
BH-SB-31 27/08/2021 0.5-1 BH-SB-31 0.5-1.0 Sediment 276673 0.24 2 14 0.8 39 21 83 0.32 22 <0.5 70 55 1.2 | 12,000 | 2.59 2
BH-SB-32 30/08/2021 0-1 BH-SB-32_0.0-1.0 Sediment 276959 0.03 <1 9.2 04 22 10 63 0.2 13 <0.5 40 53 1.7 | 17,000 | 2.596 | 2.9
BH-SB-32 30/08/2021 0-1 QC108_210830 Duplicate 276959 | 0.0588235 2 10 0.9 35 15 41 0.23 20 <0.5 49 54 1.7 | 17,000 | 2.576 | 2.9
BH-SB-32 30/08/2021 0-1 QC208 210830 Interlab | EM2117375 <0.5 <5 17 1 55 19 80 0.3 31 <2 88 - 1.12 | 11,200 - -
BH-SB-33 30/08/2021 0.5-1 BH-SB-33_0.5-1.0 Sediment 277569 0.08 <1 11 0.5 28 17 100 0.25 16 <0.5 59 56 1.2 | 12,000 | 2.599 2
BH-SB-33 30/08/2021 1.5-2 BH-SB-33_1.5-2.0 Sediment 276959 0.14 <1 8.2 0.9 25 14 56 0.25 16 <0.5 51 54 0.72 7200 2587 | 1.2
BH-SB-33 30/08/2021 1.5-2 QC107_210830 Duplicate 276959 0.14 1 13 0.3 31 8.2 19 0.06 16 <0.5 30 53 0.69 6900 2589 | 1.2
BH-SB-33 30/08/2021 1.5-2 QC207 210830 Interlab | EM2117375 ,0.5 <5 18 <1 53 12 39 0.1 27 <2 58 - 0.84 8400 - -
BH-SB-34 7/09/2021 0-0.5 BH-SB-34 0.0-0.5 Sediment 277569 0.27 <1 8 1.2 32 22 86 0.46 19 <0.5 88 55 1.1 11,000 | 2.603 | 1.9
BH-SB-35 7/09/2021 1-1.5 BH-SB-35_1.0-1.5 Sediment 277569 <0.01 <1 12 <0.1 17 3 7.5 0.02 8.8 <0.5 17 49 1.2 | 12,000 | 2.622 2
BH-SB-35 7/09/2021 2-2.5 BH-SB-35 2.0-2.5 Sediment 277569 <0.01 <1 5.6 <0.1 20 3 3 0.01 11 <0.5 14 46 0.46 | 4,600 | 2.623 | 0.8
BH-SB-36 8/09/2021 0.5-1 BH-SB-36_0.5-1.0 Sediment 277707 0.15 1 11 0.5 39 13 31 0.02 21 <0.5 46 47 1.1 11,000 | 2.653 | 1.8
BH-SB-36 8/09/2021 1.5-2 BH-SB-36_1.5-2.0 Sediment 277707 <0.01 <1 16 <0.1 19 6 9.9 <0.01 20 <0.5 15 33 0.87 8700 2.636 | 1.5
BH-SWTP-01 7/09/2021 0-1.5 BH-SWTP-01_0.0-1.5 Sediment 277569 0.03 1 17 0.6 42 40 48 0.41 23 <0.5 100 57 1.6 | 16,000 | 2.538 | 2.7
BH-SWTP-02 7/09/2021 0-1.5 BH-SWTP-02_0.0-1.5 Sediment 277569 0.08 <1 15 0.9 29 34 58 0.31 18 <0.5 100 58 1.5 | 15,000 | 2.588 | 2.5
BH-SWTP-02 7/09/2021 0-1.5 QC115 _210907 Duplicate 277569 0.14 2 17 2.8 60 45 92 0.56 34 <0.5 140 61 2 20,000 0*! 3.4
BH-SWTP-02 7/09/2021 0-1.5 QC215_210907 Interlab_D | EM2117925 <0.5 <5 18 1 52 31 70 0.4 28 <2 112 - 1.29 | 12,900 | 2.68 -
BH-SWTP-03 7/09/2021 0-1.5 BH-SWTP-03_0.0-1.5 Sediment 277569 0.39 2 17 1.2 46 49 130 0.4 24 <0.5 110 48 1.3 [ 13,000 | 2577 | 2.2
BH-SWTP-04 7/09/2021 0-1.5 BH-SWTP-04_0.0-1.5 Sediment 277569 0.14 2 20 1.7 52 43 110 0.51 28 <0.5 120 62 1.9 [ 19,000 | 2.609 | 3.2
BH-SWTP-05 7/09/2021 0-1.5 BH-SWTP-05_0.0-1.5 Sediment 277569 0.12 3 24 2 67 59 200 0.7 35 <0.5 140 64 1.8 | 18,000 | 2.58 3.1
BH-SWTP-06 7/09/2021 0-1.5 BH-SWTP-06_0.0-1.5 Sediment 277569 0.08 <1 8.7 0.5 19 24 44 0.29 12 <0.5 81 55 1.9 [ 19,000 0! 3.2
BH-SWTP-07 7/09/2021 0-1.5 BH-SWTP-07_0.0-1.5 Sediment 277569 0.12 <1 11 0.3 19 21 18 0.1 19 <0.5 56 42 2.4 | 24,000 o#! 4.2

Data Comments

#1 Recovery not available. Please see the PDF report for details

#2: PC99% for sediments and pore water (Simpson et al 2021).

#3: The DGV and GVs for total PAHs include the 18 parent PAHs naphthalene, acenaphthylene,
acenaphthene, fluorene, anthracene, phenanthrene, fluoranthene, pyrene, benz[a]anthracene, chrysene,
benzo[a]pyrene, perylene, benzol[b]fluoranthene, benzolk]fluoranthene, benzo[e]pyrene,
benzo[ghi]perylene, dibenz[a,h]anthracene and indeno[1,2,3-cd]pyrene

NE: Not established
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Table 2 - Pore Water, Sea Water and Elutriate Analytical Results AECOM

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement
Viva Energy Gas Australia Pty Ltd

Per- and Poly-fluoroalkyl Substances
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pa/L po/L | po/l | po/l | pg/l pa/L pg/L pa/L pa/l | pg/l | ug/l pa/l | g/l | ug/l pg/L pa/L pa/L pg/L pg/L pa/L pa/l | ua/l pa/L pa/L
LOR 0.0002 0.002 [ 0.002 [ 0.002 [ 0.0004{ 0.0004 [ 0.0002 | 0.001 0.002 | 0.002 | 0.005 0.01 0.05 | 0.001 | 0.0004 | 0.0004 | 0.002 | 0.002 0.002 0.01 0.01 0.005 0.05 0.005

Sampled Sample Lab Report

Location Code Field ID Depth Date Type No. Area Domain
BH-BP-20 BH-BP-20 0.0-1.0 0-1 1/09/2021 Elutriate 277161-A Loading Site Domain 1a 0.0038 <0.002 | <0.002 | <0.002| 0.001 [<0.0004f 0.0008 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001| <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-BP-21 BH-BP-21_0.0-1.0 0-1 1/09/2021 Elutriate 277161-A Loading Site Domain 1a 0.0088 <0.002[ <0.002[ <0.002| 0.001 | 0.0004 | 0.002 | <0.001 | <0.002] <0.002] <0.005] <0.01 ] <0.05[<0.001[<0.0004|<0.0004]<0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005]| <0.05 | <0.005
BH-BP-21 BH-BP-21_2.0-3.0 2-3 1/09/2021 Elutriate 277161-A Loading Site Domain 1b 0.0006 <0.002 | <0.002 | <0.002 | 0.0009 | <0.0004| 0.0006 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001 | <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-BP-21 BH-BP-21 3.0-4.0 3-4 1/09/2021 Elutriate 277161-A Loading Site Domain 1b 0.001 <0.002 | <0.002 <0.002| 0.0007 | <0.0004] 0.0006 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002] <0.002 | <0.002 | <0.01 | <0.01 ] <0.005] <0.05 | <0.005
BH-BP-22 BH-BP-22_0.0-0.5 0-0.5 8/09/2021 Elutriate 277707-A Loading Site Domain 2 0.004 <0.002 | <0.002 | <0.002| 0.001 [<0.0004f 0.002 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001| <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-BP-22 BH-BP-22 2.0-2.5 2-2.5 8/09/2021 Elutriate 277707-A Loading Site Domain 2 0.001 <0.002 | <0.002 <0.002| 0.0009 | <0.0004] 0.0008 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002] <0.002 | <0.002 | <0.01 | <0.01 ] <0.005] <0.05 | <0.005
BH-SB-28 BH-SB-28 1.0-1.5 1-1.5 6/09/2021 Elutriate 277486-A Loading Site Domain 1a 0.0022 <0.002 | <0.002 | <0.002| 0.001 {<0.0004{ 0.0009 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001| <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SB-29 BH-SB-29_0.0-0.5 0-0.5 6/09/2021 Elutriate 277486-A Loading Site Domain 1a 0.0045 <0.002 <0.002 <0.002| 0.001 | <0.0004] 0.0022 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005] <0.05 | <0.005
BH-SB-29 BH-SB-29_2.0-2.5 2-2.5 6/09/2021 Elutriate 277486-A Loading Site Domain 1b 0.001 <0.002 | <0.002 | <0.002 | 0.0008 | <0.0004| 0.0009 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001| <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SB-29 BH-SB-29 5.0-6.0 5-6 6/09/2021 Elutriate 277486-A Loading Site Domain 2 0.001 <0.002 | <0.002 <0.002| 0.0009 | <0.0004] 0.0008 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002] <0.002 | <0.002 | <0.01 | <0.01 ] <0.005] <0.05 | <0.005
BH-SB-31 BH-SB-31_0.5-1.0 0.5-1 27/08/2021 Elutriate 276673-A Loading Site Domain 1a 0.0042 <0.002 | <0.002 | <0.002| 0.001 [<0.0004| 0.0008 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001 | <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SB-31 BH-SB-31 3.5-4.0 3.5-4 27/08/2021 Elutriate 276673-A Loading Site Domain 2 0.0022 <0.002 | <0.002 <0.002| 0.0008 | <0.0004] 0.0008 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002] <0.002 | <0.002 | <0.01 | <0.01 ] <0.005] <0.05 | <0.005
BH-SB-32 BH-SB-32_0.0-1.0 0-1 30/08/2021 Elutriate 276959-A Loading Site Domain 1a 0.0033 <0.002 | <0.002 | <0.002| 0.001 [<0.0004| 0.0009 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001 | <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SB-32 BH-SB-32_2.5-3.0 2.5-3 30/08/2021 Elutriate 276959-A Loading Site Domain 1a 0.002 <0.002 <0.002 [ <0.002| 0.0008 | <0.0004| 0.0007 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005] <0.05 | <0.005
BH-SB-32 QC108 210830 2.5-3 30/08/2021 Duplicate 276959-A Loading Site Domain 1a 0.0023 <0.002 | <0.002 | <0.002 | 0.0009 | <0.0004{ 0.0009 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001| <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SB-33 BH-SB-33 1.5-2.0 1.5-2 30/08/2021 Elutriate 276959-A Loading Site Domain 1a 0.0038 <0.002 <0.002 <0.002| 0.002 | <0.0004] 0.001 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002] <0.002 | <0.002 | <0.01 | <0.01 ] <0.005] <0.05 | <0.005
BH-SB-34 BH-SB-34_0.0-0.5 0-0.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1a 0.0083 <0.002[ <0.002[ <0.002| 0.001 [ 0.0005 [ 0.001 | <0.001 | <0.002| <0.002[<0.005| <0.01 |<0.05|<0.001[<0.0004]<0.0004|<0.002| <0.002 [ <0.002 | <0.01 [ <0.01 [<0.005| <0.05 | <0.005
BH-SB-34 BH-SB-34_2.0-2.5 2-2.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1b 0.0007 <0.002 <0.002 [ <0.002| 0.0007 | <0.0004| 0.0006 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005] <0.05 | <0.005
BH-SB-34 BH-SB-34 2.5-3.0 2.5-3 7/09/2021 Elutriate 277569-A Loading Site Domain 1b 0.001 <0.002 | <0.002 | <0.002 | 0.0007 { <0.0004{ 0.0005 | <0.001 | <0.002| <0.002| <0.005| <0.01 | <0.05] <0.001| <0.0004 | <0.0004 | <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SB-36 BH-SB-36 2.5-3.0 2.5-3 8/09/2021 Elutriate 277707-A Loading Site Domain 1b 0.002 <0.002 | <0.002 <0.002| 0.0008 | <0.0004] 0.0008 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002] <0.002 | <0.002 | <0.01 | <0.01 ] <0.005] <0.05 | <0.005
BH-SWTP-01 BH-SWTP-01_0.0-1.5 0-1.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1a 0.006 <0.002 [ <0.002{ <0.002{ 0.001 { 0.0005 [ 0.002 | <0.001 | <0.002<0.002 <0.005| <0.01 |<0.05|<0.001[<0.0004]<0.0004|<0.002| <0.002 [ <0.002 | <0.01 [ <0.01 [<0.005| <0.05 | <0.005
BH-SWTP-02 BH-SWTP-02_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1a 0.0089 <0.002[ <0.002[ <0.002| 0.001 | 0.0004 | 0.002 | <0.001 | <0.002] <0.002] <0.005] <0.01 ]<0.05[<0.001[<0.0004|<0.0004]<0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SWTP-02 QC115 _210907 0.05 7/09/2021 Duplicate 277569-A Loading Site Domain 1a 0.0067 <0.002 | <0.002 | <0.002| 0.001 {<0.0004f 0.001 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001| <0.0004 ] <0.0004| <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SWTP-03 BH-SWTP-03_0.0-1.5 0-1.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1a 0.006 <0.002 [ <0.002 <0.002 0.0009| 0.0004 | 0.001 | <0.001 | <0.002] <0.002] <0.005] <0.01 ] <0.05[<0.001|<0.0004|<0.0004]<0.002| <0.002 | <0.002 | <0.01 | <0.01 ]<0.005] <0.05 | <0.005
BH-SWTP-04 BH-SWTP-04_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1a 0.004 <0.002 | <0.002 | <0.002| 0.001 {<0.0004f 0.001 | <0.001 | <0.002| <0.002| <0.005| <0.01 ] <0.05] <0.001| <0.0004 | <0.0004| <0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005| <0.05 | <0.005
BH-SWTP-05 BH-SWTP-05_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1a 0.0056 <0.002[ <0.002| <0.002| 0.001 | 0.0004 | 0.001 | <0.001 | <0.002] <0.002] <0.005] <0.01 ] <0.05[<0.001[<0.0004|<0.0004]<0.002| <0.002 | <0.002 | <0.01 | <0.01 ]<0.005] <0.05 | <0.005
BH-SWTP-06 BH-SWTP-06_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A Loading Site Domain 1a 0.0099 <0.002 [ <0.002{ <0.002{ 0.001 { 0.0006 [ 0.0026 | <0.001 | <0.002| <0.002| <0.005| <0.01 |<0.05|<0.001<0.0004]<0.0004| <0.002| <0.002 [ <0.002 | <0.01 [ <0.01 [<0.005| <0.05 | <0.005
PW-SB-28 PW-SB-28 210906 - 6/09/2021 | Pore Water| 277486-B Loading Site - 0.0046 <0.002| <0.02 [ <0.002| 0.003 | 0.0008 | 0.0024 | <0.001 | <0.002] <0.002] <0.005] <0.01 ] <0.05]<0.001[<0.0004 | <0.0004]<0.002| <0.002 | <0.002 | <0.01 | <0.01 ]<0.005] <0.05 | <0.005
PW-SB-34 PW-SB-34 210907 - 7/09/2021 [ Pore Water| 277569-B Loading Site - 0.0024 <0.002| <0.02 [ <0.002{ 0.002 { 0.0009 [ 0.0022 | <0.001 | <0.002 <0.002| <0.005| <0.01 |<0.05|<0.001[<0.0004]<0.0004| <0.002| <0.002 [ <0.002 | <0.01 [ <0.01 [<0.005| <0.05 | <0.005
SW-DG-01 SW-DG-01_210819 - 19/08/2021 | Sea Water 276460 Disposal Ground - 0.002 <0.002 | <0.002 <0.002| 0.0008 | <0.0004] 0.0008 | <0.001 | <0.002| <0.002] <0.005] <0.01 | <0.05] <0.001 | <0.0004 | <0.0004 | <0.002] <0.002 | <0.002 | <0.01 | <0.01 ] <0.005] <0.05 | <0.005
SW-DG-02 SW-DG-02_210819 - 19/08/2021 | Sea Water 276460 Disposal Ground - 0.002 <0.002 [ <0.002 | <0.002 | 0.0008 | 0.0004 [ 0.0008 | <0.001 | <0.002 <0.002| <0.005f <0.01 |<0.05|<0.001[<0.0004]<0.0004| <0.002| <0.002 [ <0.002 | <0.01 [ <0.01 [<0.005| <0.05 | <0.005
SW-DG-03 SW-DG-03_210819 - 19/08/2021 | Sea Water 276460 Disposal Ground - 0.002 <0.002 [ <0.002 [ <0.002| 0.0008 | 0.0004 | 0.0009 | <0.001 | <0.002] <0.002] <0.005] <0.01 ]<0.05]<0.001[<0.0004|<0.0004]<0.002| <0.002 | <0.002 | <0.01 | <0.01 | <0.005] <0.05 | <0.005
SW-DG-03 QC501_210819 - 19/08/2021 Duplicate 276460 Disposal Ground - 0.002 <0.002 <0.002 | <0.002| 0.0007 | 0.0004 | 0.0008 | <0.001 | <0.002] <0.002]<0.005] <0.01 ]<0.05]<0.001<0.0004]<0.0004]<0.002] <0.002 | <0.002 | <0.01 | <0.01 | <0.005] <0.05 | <0.005
SW-DG-03 QC601_210819 - 19/08/2021 Interlab EM2116795 | Disposal Ground - <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| <0.05 | <0.05 <0.05 | <0.05 [ <0.02 <0.02 <0.02 | <0.05 [ <0.05 | <0.05 <0.05
DGV Comments:

#1:Low reliability

#2:Unknown reliability

#3:Very high reliability

#4:Moderate reliability

#5:Marine low reliability number for antimony

#6:High reliability

#7:99% level of species protection due to potential for bioaccumulation in marine organisms (ANZG, 2018).

#8:High reliability. DGV may not protect key test species from chronic toxicity (this refers to experimental chronic values or geometric mean for species). Check toxicant DGV technical brief for spread of data and its significance.
#9:CCME 1999 Guidelines for the Protection of Aquatic Life, Marine Interim Guideline for Arsenic

#10: pore water data compared against Simpson et al (2021) DGV, and elutriate and seawater data compared against ANZG (2018) DGV
NE: Not established
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Table 2 - Pore Water, Sea Water and Elutriate Analytical Results AECOM

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement
Viva Energy Gas Australia Pty Ltd
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Sampled Sample Lab Report

Location Code Field ID Depth
Date Type No.
BH-BP-20 BH-BP-20 0.0-1.0 0-1 1/09/2021 Elutriate | 277161-A | 0.0069 | 0.0046 | - - - - - - - - - -] - - - - - - - - - ] o0.003 - | <0001 | - - - - - - - <0.001 -
BH-BP-21 BH-BP-21_0.0-1.0 0-1 1/09/2021 Elutriate | 277161-A | 0.014 0.01 - - - - - - - - - -1 - - - - - - - - - | o0.002 - <0.001 - - - - - - - <0.001 -
BH-BP-21 BH-BP-21_2.0-3.0 2-3 1/09/2021 Elutriate | 277161-A [ 0.0027 [ 0.001 - - - - - - - - - -1 - - - - - - - - - | o.011 - - - - - - - - <0.001 -
BH-BP-21 BH-BP-21 3.0-4.0 3-4 1/09/2021 Elutriate | 277161-A [ 0.0033 [ 0.002 - - - - - - - - -1 -1 - - - - - - - - - | o0.002 - 0.002 - - - - - - - - -
BH-BP-22 BH-BP-22_0.0-0.5 0-0.5 8/09/2021 Elutriate | 277707-A | 0.0081 | 0.0058 | - - - - - - - - - -1 - - - - - - - - - | 0.004 - <0.001 - - - - - - - <0.001 -
BH-BP-22 BH-BP-22 2.0-2.5 2-2.5 8/09/2021 Elutriate | 277707-A [ 0.0035 [ 0.002 - - - - - - - - -1 -1 - - - - - - - - - | o.001 - 0.002 - - - - - - - - -
BH-SB-28 BH-SB-28 1.0-1.5 1-1.5 6/09/2021 Elutriate | 277486-A | 0.0052 | 0.0031 - - - - - - - - - -] - - - - - - - - - | o0.003 - 0.001 - - - - - - - 0.001 -
BH-SB-29 BH-SB-29_0.0-0.5 0-0.5 6/09/2021 Elutriate | 277486-A | 0.0099 [ 0.0067 | - - - - - - - - - -1 - - - - - - - - - | o0.003 - 0.003 - - - - - - - <0.001 -
BH-SB-29 BH-SB-29_2.0-2.5 225 6/09/2021 | Elutriate | 277486-A | 0.0038 | 0.0023 | - - - - - T - T 1T -1-1- - - | - -1 -1 -1 -1 o008 - [ o013 | - - - - - - - - -
BH-SB-29 BH-SB-29 5.0-6.0 5-6 6/09/2021 Elutriate | 277486-A | 0.0034 [ 0.002 - - - - - - - - -1 -1 - - - - - - - - - ] <0.001 - 0.007 - - - - - - - - -
BH-SB-31 BH-SB-31_0.5-1.0 0.5-1 27/08/2021 | Elutriate | 276673-A | 0.0072 | 0.005 - - - - - - - - - -1 - - - - - - - - - | 0.002 - <0.001 - - - - - - - <0.001 -
BH-SB-31 BH-SB-31 3.5-4.0 3.5-4 27/08/2021 | Elutriate | 276673-A [ 0.0047 [ 0.003 - - - - - - - - -1 -1 - - - - - - - - - ] <0.001 - <0.001 - - - - - - - - -
BH-SB-32 BH-SB-32_0.0-1.0 0-1 30/08/2021 | Elutriate | 276959-A | 0.0061 | 0.0042 | - - - - - - - - - -1 - - - - - - - - - | 0.004 - <0.001 - - - - - - - <0.001 -
BH-SB-32 BH-SB-32_2.5-3.0 253 30/08/2021 | Elutriate | 276959-A | 0.0041 [ 0.0025 | - - - - - - - - - -1 - - - - - - - - - ] <0.001 - <0.001 - - - - - - - - -
BH-SB-32 QC108 210830 2.5-3 30/08/2021 | Duplicate | 276959-A [ 0.0052 [ 0.0032 | - - - - - - - - -1 -1 - - - - - - - - - | o0.003 - <0.001 - - - - - - - <0.001 -
BH-SB-33 BH-SB-33 1.5-2.0 1.5-2 30/08/2021 | Elutriate | 276959-A [ 0.0084 [ 0.0053 | - - - - - - - - -1 -] - - - - - - - - - | o0.004 - <0.001 - - - - - - - <0.001 -
BH-SB-34 BH-SB-34_0.0-0.5 0-0.5 7/09/2021 Elutriate | 277569-A | 0.013 | 0.0094 | - - - - - - - - - -1 - - - - - - - - - | 0.006 - 0.002 - - - - - - - 0.001 -
BH-SB-34 BH-SB-34_2.0-2.5 2:25 7/09/2021 Elutriate | 277569-A | 0.0027 | 0.001 - - - - - - - - - -1 - - - - - - - - - | o0.005 - 0.006 - - - - - - - - -
BH-SB-34 BH-SB-34 2.5-3.0 2.5-3 7/09/2021 Elutriate | 277569-A [ 0.0031 [ 0.002 - - - - - - - - -1 -1 - - - - - - - - - | o0.003 - - - - - - - - - -
BH-SB-36 BH-SB-36_2.5-3.0 2.5-3 8/09/2021 Elutriate | 277707-A [ 0.0041 | 0.0026 - - - - - - - - - - - - - - - - - - - | <0.001 - - - - - - - - - -
BH-SWTP-01 BH-SWTP-01_0.0-1.5 0-1.5 7/09/2021 Elutriate | 277569-A | 0.012 | 0.0075 | - - - - - - - - - -] - - - - - - - - - | o.007 - - <0.0001 - - - - - <0.001 -
BH-SWTP-02 | BH-SWTP-02_0.0-1.5 0.1.5 7/09/2021 Elutriate | 277569-A | 0.014 [ 0.011 - - - - - - - - - -1 - - - - - - - - - | o0.003 - 0.001 - <0.0001 - - - - - <0.001 -
BH-SWTP-02 QC115 _210907 0.05 7/09/2021 | Duplicate | 277569-A 0.01 [ 00079 | - - - - - - - - -1 -1 - - - - - - - - - ] o0.003 - <0.001 - <0.0001 - - - - - <0.001 -
BH-SWTP-03 | BH-SWTP-03_0.0-1.5 0-1.5 7/09/2021 Elutriate | 277569-A 0.01 | 00073 | - - - - - - - - -1 -] - - - - - - - - - | o.007 - <0.001 - <0.0001 - - - - - <0.001 -
BH-SWTP-04 | BH-SWTP-04_0.0-1.5 0.15 7/09/2021 Elutriate | 277569-A | 0.0073 | 0.0051 - - - - - - - - - -] - - - - - - - - - ] 0.009 - <0.001 - <0.0001 - - - - - <0.001 -
BH-SWTP-05 | BH-SWTP-05_0.0-1.5 0.1.5 7/09/2021 Elutriate | 277569-A 0.01 0.007 - - - - - - - - -1 -] - - - - - - - - - | o0.003 - <0.001 - <0.0001 - - - - - <0.001 -
BH-SWTP-06 | BH-SWTP-06 0.0-1.5 0.1.5 7/09/2021 Elutriate | 277569-A | 0.017 [ 0.013 - - - - - - - - - -] - - - - - - - - - | o0.002 - <0.001 - <0.0001 - - - - - <0.001 -
PW-SB-28 PW-SB-28 210906 - 6/09/2021 | Pore Water| 277486-B | 0.014 [ 0.0069 | - - - - - - - - -1 -] - - - - - - - - - - 0.002 - 0.006 - <0.0001 - - - - - <0.001
PW-SB-34 PW-SB-34 210907 - 7/09/2021 | Pore Water| 277569-B | 0.0089 | 0.0046 | - - - - - - - - - -] - - - - - - - - - - 0.002 - 0.003 - <0.0001 - - - - - <0.001
SW-DG-01 SW-DG-01_210819 - 19/08/2021 | Sea Water| 276460 0.0043 | 0.0027 | - [<02]<0.1[<01]<01[<01]<01[<01]<01] - | - [<02] <0.1][<01][<0.1]<0.1[<0.1]<0.1] - ] <0.002 [ <0.002 | 0.003 | 0.003 <0.002 <0.0002 [ 0.002 [ <0.002 <0.002 | <0.002
SW-DG-02 SW-DG-02_210819 - 19/08/2021 | Sea Water| 276460 0.0048 | 0.0026 | - [<02]|<01]<01]<0.1]<01]<0.1]<01]<01] - | - [<02]<01]<01]<01]<01]<01]<01] - | <0.002 | <0.002'] 0.003 [ 0.003 <0.002 <0.0002 | 0.002 | <0.002 <0.002 | <0.002
SW-DG-03 SW-DG-03_210819 - 19/08/2021 | Sea Water| 276460 0.0048 | 0.0028 | - [<02]<0.1[<0.1]<0.1[<01]<01[<01]<01] - | - [<02] <0.1[<0.1]<0.1]<0.1][<0.1]<0.1] - ] <0.002 | <0.002 [ 0.003 | 0.002 <0.002 <0.0002 | <0.002 | <0.002 <0.002 | <0.002
SW-DG-03 QC501_210819 - 19/08/2021 | Duplicate 276460 0.0047 [ 0.0027 | - [<02[<01[<01]<01]<01]<01]<01]<01] -] - [<02]<01]<01[<01]<0.1]<01]<01] - | <0.002 [ <0.002 [ 0.003 | 0.003 <0.002 <0.0002 | <0.002 | <0.002 <0.002 | <0.002
SW-DG-03 QC601_210819 - 19/08/2021 Interlab | EM2116795 | <0.01 - <05 <1 | <1 | <t <1 ] <1 | <1 <1]<1]<1]|<1 - - <1 | <1 | <1 | <1 | <1]<05]<0.002"|<0.002""| 0.005 0.004 <0.0002"" | <0.0002"'| <0.002*'| <0.002"" <0.002%'| <0.002*'
DGV Comments:

#1:Low reliability

#2:Unknown reliability

#3:Very high reliability

#4:Moderate reliability

#5:Marine low reliability number for antimony

#6:High reliability

#7:99% level of species protection due to potential for bioaccumulation in marine organisms (ANZG, 2!
#8:High reliability. DGV may not protect key test species from chronic toxicity (this refers to experimen
#9:CCME 1999 Guidelines for the Protection of Aquatic Life, Marine Interim Guideline for Arsenic

#10: pore water data compared against Simpson et al (2021) DGV, and elutriate and seawater data co
NE: Not established
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Table 2 - Pore Water, Sea Water and Elutriate Analytical Results AECOM

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement
Viva Energy Gas Australia Pty Ltd
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mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L_| mg/L mg/L mg/L pg/L | pa/L | pg/L| pg/L| pg/L | pH Units [ pH Units

LOR 0.0001 0.00005 0.00005 0.001 0.001 0.001 0.001 | 0.001 [ 0.001 0.005 0.0005 1 1 1 1 1 0.1 0.1

Sampled Sample Lab Report

Location Code Field ID Depth
Date Type No.
BH-BP-20 BH-BP-20 0.0-1.0 0-1 1/09/2021 Elutriate 277161-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.4 7.9
BH-BP-21 BH-BP-21_0.0-1.0 0-1 1/09/2021 Elutriate 277161-A - <0.00005 - 0.001 - - - - - - - - - - - - 8.2 7.9
BH-BP-21 BH-BP-21_2.0-3.0 2-3 1/09/2021 Elutriate 277161-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.4 7.9
BH-BP-21 BH-BP-21 3.0-4.0 3-4 1/09/2021 Elutriate 277161-A - - - 0.001 - - - - - - - - - - - - 8.3 7.9
BH-BP-22 BH-BP-22_0.0-0.5 0-0.5 8/09/2021 Elutriate 277707-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.2 7.9
BH-BP-22 BH-BP-22 2.0-2.5 2-2.5 8/09/2021 Elutriate 277707-A - - - 0.004 - - - - - - - - - - - - 8.2 7.9
BH-SB-28 BH-SB-28 1.0-1.5 1-1.5 6/09/2021 Elutriate 277486-A - <0.00005 - 0.001 - - - - - - - - - - - - 8.3 7.9
BH-SB-29 BH-SB-29_0.0-0.5 0-0.5 6/09/2021 Elutriate 277486-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.1 7.9
BH-SB-29 BH-SB-29_2.0-2.5 2-2.5 6/09/2021 Elutriate 277486-A - - - 0.002 - - - - - - - - - - - - 8.3 7.9
BH-SB-29 BH-SB-29 5.0-6.0 5-6 6/09/2021 Elutriate 277486-A - - - 0.005 - - - - - - - - - - - - 7.7 7.9
BH-SB-31 BH-SB-31_0.5-1.0 0.5-1 27/08/2021 Elutriate 276673-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.2 7.9
BH-SB-31 BH-SB-31 3.5-4.0 3.5-4 27/08/2021 Elutriate 276673-A - - - <0.001 - - - - - - - - - - - - 8.2 7.9
BH-SB-32 BH-SB-32_0.0-1.0 0-1 30/08/2021 Elutriate 276959-A - <0.00005 - 0.001 - - - - - - - - - - - - 8.2 7.9
BH-SB-32 BH-SB-32_2.5-3.0 2.5-3 30/08/2021 Elutriate 276959-A - - - <0.001 - - - - - - - - - - - - 8.3 7.9
BH-SB-32 QC108 210830 2.5-3 30/08/2021 Duplicate 276959-A - <0.00005 - 0.001 - - - - - - - - - - - - 8.2 7.9
BH-SB-33 BH-SB-33 1.5-2.0 1.5-2 30/08/2021 Elutriate 276959-A - <0.00005 - 0.001 - - - - - - - - - - - - 8 7.9
BH-SB-34 BH-SB-34_0.0-0.5 0-0.5 7/09/2021 Elutriate 277569-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.4 7.9
BH-SB-34 BH-SB-34_2.0-2.5 2-2.5 7/09/2021 Elutriate 277569-A - - - 0.003 - - - - - - - - - - - - 8.4 7.9
BH-SB-34 BH-SB-34 2.5-3.0 2.5-3 7/09/2021 Elutriate 277569-A - - - 0.003 - - - - - - - - - - - - 8.3 7.9
BH-SB-36 BH-SB-36 2.5-3.0 2.5-3 8/09/2021 Elutriate 277707-A - - - <0.001 - - - - - - - - - - - - 8.4 7.9
BH-SWTP-01 BH-SWTP-01_0.0-1.5 0-1.5 7/09/2021 Elutriate 277569-A - <0.00005 - 0.002 - - - - - - - - - - - - 7.9 7.9
BH-SWTP-02 BH-SWTP-02_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A - <0.00005 - 0.001 - - - - - - - - - - - - 8.1 7.9
BH-SWTP-02 QC115 _210907 0.05 7/09/2021 Duplicate 277569-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.2 7.9
BH-SWTP-03 BH-SWTP-03_0.0-1.5 0-1.5 7/09/2021 Elutriate 277569-A - <0.00005 - 0.002 - - - - - - - - - - - - 8.2 7.9
BH-SWTP-04 BH-SWTP-04_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A - <0.00005 - <0.001 - - - - - - - - - - - - 8.3 7.9
BH-SWTP-05 BH-SWTP-05_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A - <0.00005 - 0.002 - - - - - - - - - - - - 8 7.9
BH-SWTP-06 BH-SWTP-06_0.0-1.5 0.1.5 7/09/2021 Elutriate 277569-A - <0.00005 - <0.001 - - - - - - - - - - - 7.9 7.9
PW-SB-28 PW-SB-28 210906 - 6/09/2021 | Pore Water| 277486-B | <0.0001 - <0.00005 - <0.001 - - - - 6.8 - 2 3 | <1 ] <1 <1 - -
PW-SB-34 PW-SB-34 210907 - 7/09/2021 | Pore Water| 277569-B | <0.0001 - <0.00005 - <0.001 - - - - 3 - <1 2 | <1 ] <1 <1 - -
SW-DG-01 SW-DG-01_210819 - 19/08/2021 | Sea Water 276460 - <0.00005 <0.00005 | <0.002 <0.002 - <0.0005 - - - - - - -
SW-DG-02 SW-DG-02_210819 - 19/08/2021 | Sea Water 276460 - <0.00005 <0.00005 | <0.002 <0.002 - <0.0005 - - - - - - -
SW-DG-03 SW-DG-03_210819 - 19/08/2021 | Sea Water 276460 - <0.00005 <0.00005 | <0.002 <0.002 - <0.0005 - - - - - - -
SW-DG-03 QC501_210819 - 19/08/2021 Duplicate 276460 - <0.00005 <0.00005 | <0.002 <0.002 - <0.0005 - - - - - - -
SW-DG-03 QC601_210819 - 19/08/2021 Interlab EM2116795 - <0.0001 <0.0001 <0.002"' <0.002*"' - - - - - - - - -
DGV Comments:

#1:Low reliability

#2:Unknown reliability

#3:Very high reliability

#4:Moderate reliability

#5:Marine low reliability number for antimony

#6:High reliability

#7:99% level of species protection due to potential for bioaccumulation in marine organisms (ANZG, 2!
#8:High reliability. DGV may not protect key test species from chronic toxicity (this refers to experimen
#9:CCME 1999 Guidelines for the Protection of Aquatic Life, Marine Interim Guideline for Arsenic

#10: pore water data compared against Simpson et al (2021) DGV, and elutriate and seawater data co
NE: Not established
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Table 3 - Sediment Waste Analytical Results

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement

Viva Energy Gas Australia Pty Ltd

q " EPA Vic q Location Code Waste01 Waste02 Waste03
IWIIE?F;Q ;/;32 IWiFég ;3/;32 IWRG1828.2 IWIIEQF;Q ?3/;32 Sampled Date 6/09/2021 | 6/09/2021 | 6/09/2021
Category B | Category C Category D/ Fill material [Eield 1D Waste01 Waste02 Waste03
. upper limit upper limit IV W?Ste upper limit Sample Type Normal Normal Normal
Unit LOR upper limit Lab Report No. | EM2117682]) EM2117682] EM2117682
Organotin Compounds
Monobutyltin Jugkg 11 | | | <1 <1 -
PAH/Phenols (SIM)
Sum of polycyclic aromatic hydrocarbons Imakg 0.5 400t | 100" | £0*! | 202 - - <0.5
Per- and Poly-fluoroalkyl Substances
Sum (PFHxS + PFOS) mg/kg _ ]0.0002 - - 0.0005
Perfluorobutane sulfonic acid (PFBS) mg/kg 0.0002 - - <0.0002
Perfluoropentane sulfonic acid (PFPeS) mg/kg 0.0002 - - <0.0002
Perfluorohexane sulfonic acid (PFHxS) mg/kg 0.0002 - - <0.0002
Perfluoroheptane sulfonic acid (PFHpS) mg/kg 0.0002 - - <0.0002
Perfluorooctane sulfonic acid (PFOS) mg/kg 0.0002 - - 0.0005
Perfluorodecane sulfonic acid (PFDS) mg/kg 0.0002 - - <0.0002
Perfluorobutanoic acid (PFBA) mg/kg 0.001 - - <0.001
Perfluoropentanoic acid (PFPeA) mg/kg 0.0002 - - <0.0002
Perfluorohexanoic acid (PFHxA) mg/kg 0.0002 - - <0.0002
Perfluoroheptanoic acid (PFHpA) mg/kg 0.0002 - - <0.0002
Perfluorooctanoic acid (PFOA) mg/kg 0.0002 - - <0.0002
Perfluorononanoic acid (PFNA) mg/kg 0.0002 - - <0.0002
Perfluorodecanoic acid (PFDA) mg/kg 0.0002 - - <0.0002
Perfluoroundecanoic acid (PFUnDA) mg/kg 0.0002 - - <0.0002
Perfluorododecanoic acid (PFDoDA) mg/kg 0.0002 - - <0.0002
Perfluorotridecanoic acid (PFTrDA) mg/kg 0.0002 - - <0.0002
Perfluorotetradecanoic acid (PFTeDA) mg/kg 0.0005 - - <0.0005
4:2 Fluorotelomer sulfonic acid (4:2 FTS) mg/kg 0.0005 - - <0.0005
6:2 Fluorotelomer sulfonic acid (6:2 FTS) mg/kg 0.0005 - - <0.0005
8:2 Fluorotelomer sulfonic acid (8:2 FTS) mg/kg 0.0005 - - <0.0005
10:2 Fluorotelomer sulfonic acid (10:2 FTS) mg/kg 0.0005 - - <0.0005
N-Methyl perfluorooctane sulfonamidoacetic acid (MeFOSAA) mg/kg 0.0002 - - <0.0002
N-Ethyl perfluorooctane sulfonamidoacetic acid (EtFOSAA) mg/kg 0.0002 - - <0.0002
Perfluorooctane sulfonamide (FOSA) mg/kg 0.0002 - - <0.0002
N-Ethyl perfluorooctane sulfonamide (EtFOSA) mg/kg 0.0005 - - <0.0005
N-Methyl perfluorooctane sulfonamide (MeFOSA) mg/kg 0.0005 - - <0.0005
N-Ethyl perfluorooctane sulfonamidoethanol (EtFOSE) mg/kg 0.0005 - - <0.0005
N-Methyl perfluorooctane sulfonamidoethanol (MeFOSE) mg/kg 0.0005 - - <0.0005
Sum of PFAS mg/kg 0.0002 - - 0.0005
Sum of PFAS (WA DER List) mg/kg _10.0002 - - 0.0005
Phenols
Phenols (non-halogenated) EPAVic mg/kg 1 2200™ 560" 560" 60" - - <1
Phenols(halogenated) EPAVic mg/kg 0.03 174 - - <0.03
VOCs in soil
Total +ve MAHSs mgkg Jo.2 | | | 7% - - <0.2
Total Petroleum Hydrocarbons
C6-C9 fraction mg/kg 10 2600 650 325 100 - - <10
C10-C14 fraction mg/kg 50 - - <50
C15-C28 fraction mg/kg 100 - - <100
C29-C36 fraction mg/kg 100 - - <100
C10-C36 fraction (sum) mg/kg 50 40000 10000 5000 1000 - - <50
Total Recoverable Hydrocarbons
C6-C10 fraction mg/kg 10 - - <10
C6-C10 fraction (minus BTEX)(F1) mg/kg 10 - - <10
>C10-C16 (minus Naphthalene)(F2) mg/kg 50 - - <50
>C10-C16 fraction mg/kg 50 - - <50
>C16-C34 fraction mg/kg 100 - - <100
>C34-C40 fraction mg/kg 100 - - <100
>C10-C40 fraction (sum) mg/kg 50 - - <50
Monocyclic Aromatic Hydrocarbons
Benzene mg/kg 0.2 16 4 4 1 - - <0.2
Toluene mg/kg 0.5 12800 3200 3200 - - <0.5
Ethylbenzene mg/kg 0.5 4800 1200 1200 - - <0.5
m&p-Xylene mg/kg 0.5 - - <0.5
o-Xylene mg/kg 0.5 - - <0.5
Total Xylenes mg/kg 0.5 9600 2400 2400 - - <0.5
Styrene mg/kg 0.5 480 120 120 - - <0.5
Polynuclear Aromatic Hydrocarbons
Benzo(a)pyrene TEQ calc (Half) mg/kg 0.5 0.6 0.6 0.6
Benzo(a)pyrene TEQ calc(PQL) mg/kg 0.5 1.2 1.2 1.2
Benzo(a)pyrene TEQ calc (Zero) mg/kg 0.5 <0.5 <0.5 <0.5
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5
Anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Fluorene mg/kg 0.5 <0.5 <0.5 <0.5
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 -
Benzo(b&j)fluoranthene mg/kg 0.5 <0.5 <0.5 -
Benzo(b+j) & Benzo(k)fluoranthene mg/kg 1 - - <1
Benzo(a)pyrene mg/kg 0.5 160 40 20 1 <0.5 <0.5 <0.5
Chrysene mg/kg 0.5 <0.5 <0.5 <0.5
Pyrene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.5
Dibenz(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Indeno(1,2,3-cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5
Sum of PAHs mg/kg 0.5 400*! 100*"! 50" ("2 <0.5 <0.5 -
Phenolic Compounds
3/4-Methylphenol (m/p-cresol) mg/kg 1 - - <1
Phenol mg/kg 1 - - <1
2-Chlorophenol mg/kg 0.03 4800 1200 1200 - - <0.03
2-Methylphenol (o-Cresol) mg/kg 1 - - <1
2-Nitrophenol mg/kg 1 - - <1
2,4-Dichlorophenol mg/kg 0.03 3200 800 800 - - <0.03
2,4-Dimethylphenol mg/kg 1 - - <1
2,6-Dichlorophenol mg/kg 0.03 - - <0.03
4-Chloro-3-methylphenol mg/kg 0.03 - - <0.03
2,4,6-Trichlorophenol mg/kg 0.05 320 80 80 - - <0.05
2,4,5-Trichlorophenol mg/kg 0.05 64000 16000 16000 - - <0.05
2,3,5,6-Tetrachlorophenol mg/kg 0.03 - - <0.03
4,6-Dinitro-2-methylphenol mg/kg 5 - - <5
Pentachlorophenol mg/kg 0.2 - - <0.2
2,3,4,5-&2,3,4,6-Tetrachlorophenol mg/kg 0.05 - - <0.05
2,4-Dinitrophenol mg/kg 5 - - <5
2-Cyclohexyl-4,6-dinitrophenol mg/kg 5 - - <5
4-Nitrophenol mg/kg 5 - - <5
Dinoseb mga/kg 5 - - <5
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Table 3 - Sediment Waste Analytical Results

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement

Viva Energy Gas Australia Pty Ltd

q " EPA Vic q Location Code Waste01 Waste02 Waste03
IWIIE?F;; ;/;32 IWiFéBA1 ;3/;32 IWRG1828.2 IWIIE?F;Q ;3/;32 Sampled Date 6/09/2021 | 6/09/2021 | 6/09/2021
Category B | Category C Category D/ Fill material [Eield 1D Waste01 Waste02 Waste03
. upper limit upper limit IV W?ste upper limit Sample Type Normal Normal Normal
Unit LOR upper limit Lab Report No. | EM2117682] EM2117682] EM2117682
Metals
Antimony mg/kg 5 300 75 75 <5 <5 -
Arsenic mg/kg 5 2000 500 500 20 15 23 9
Cadmium mg/kg 1 400 100 100 3 <1 <1 <1
Chromium mg/kg 2 46 53 -
Chromium (hexavalent) mg/kg 0.5 2000 500 500 1 - - <0.5
Copper mg/kg 5 20000 5000 5000 100 10 11 9
Lead mg/kg 15 6000 1500 1500 300 74 25 12
Mercury mg/kg 0.1 300 75 75 1 0.2 <0.1 <0.1
Molybdenum mg/kg 2 4000 1000 1000 40 - - <2
Nickel mg/kg |2 12000 3000 3000 60 23 30 21
Selenium mg/kg 5 40000 10000 10000 10 - - <5
Silver mg/kg 2 720 180 180 10 <2 <2 <2
Tin mg/kg 5 50 - - <5
Zinc mg/kg |5 140000 35000 35000 200 51 42 41
Halogenated Aromatic Compounds
Chlorobenzene mg/kg 0.02 4800 1200 1200 - - <0.02
1,2-Dichlorobenzene mg/kg 0.02 24000 6000 6000 - - <0.02
1,4-Dichlorobenzene mg/kg 0.02 640 160 160 - - <0.02
1,2.4-Trichlorobenzene mg/kg 0.01 - - <0.01
Halogenated Aliphatic Compounds
Vinyl chloride mg/kg 0.02 4.8 1.2 1.2 - - <0.02
1,1-Dichloroethene mg/kg 0.01 480 120 120 - - <0.01
cis-1,2-Dichloroethene mg/kg 0.01 - - <0.01
trans-1,2-Dichloroethene mg/kg 0.02 - - <0.02
1,1,1-Trichloroethane mg/kg 0.01 4800 1200 1200 - - <0.01
Carbon Tetrachloride mg/kg 0.01 48 12 12 - - <0.01
1,2-Dichloroethane mg/kg 0.02 48 12 12 - - <0.02
Trichloroethene mg/kg 0.02 80 20 20 - - <0.02
1,1,2-Trichloroethane mg/kg 0.04 190 48 48 - - <0.04
Tetrachloroethene mg/kg 0.02 800 200 200 - - <0.02
1,1,1,2-Tetrachloroethane mg/kg 0.01 1600 400 400 - - <0.01
1,1,2,2-Tetrachloroethane mg/kg 0.02 210 52 52 - - <0.02
Dichloromethane mg/kg 0.4 64 16 16 - - <0.4
Hexachlorobutadiene mg/kg  10.02 11 2.8 2.8 - - <0.02
Trihalomethanes
Chloroform [mg/kg J0.02 960 | 240 | 240 - - <0.02
Physico-Chemical Parameters
pH (CaCl2) pH Units |0.1 - - 8.6
Moisture Content % 0.1 41.6 39.7 45.6
Major lons
Fluoride Jma/kg J40 40000 [ 10000 | 10000 450 - - 320
Polychlorinated Biphenyls
Polychlorinated Biphenyls |ma/kg 0.1 6 | 50 | 2 2 - - <0.1
Chlorinated Hydrocarbons
Chlorinated hydrocarbons (sum) mg/kg 0.01 16 - - <0.01
Other chlorinated hydrocarbons (sum) mg/kg 10.01 - - <0.01
Organochlorine Pesticides (OC)
Aldrin mg/kg 0.03 - - <0.03
Dieldrin mg/kg 0.03 - - <0.03
Aldrin + Dieldrin mg/kg 0.03 4.8 1.2 1.2 - - <0.03
a-BHC mg/kg 0.03 - - <0.03
b-BHC mg/kg 0.03 - - <0.03
d-BHC mg/kg 0.03 - - <0.03
g-BHC (Lindane) mg/kg 0.03 - - <0.03
cis-Chlordane mg/kg 0.03 - - <0.03
trans-Chlordane mg/kg 0.03 - - <0.03
Chlordane mg/kg 0.03 16 4 4 - - <0.03
DDD mg/kg 0.05 - - <0.05
DDE mg/kg 0.05 - - <0.05
DDT mg/kg 0.05 - - <0.05
DDT+DDE+DDD mg/kg _ 10.05 50 50 50 - - <0.05
Endosulfan 1 mg/kg 0.03 - - <0.03
Endosulfan 2 mg/kg 0.03 - - <0.03
Endosulfan sulfate mg/kg 0.03 - - <0.03
Endrin mg/kg 0.03 - - <0.03
Endrin aldehyde mg/kg 0.03 - - <0.03
Heptachlor mg/kg 0.03 4.8 1.2 1.2 - - <0.03
Heptachlor epoxide mg/kg 0.03 - - <0.03
Hexachlorobenzene (HCB) mg/kg 0.03 - - <0.03
Methoxychlor mg/kg 0.03 - - <0.03
Organochlorine pesticides (sum) mg/kg 0.03 1# - - <0.03
Other organochlorine pesticides (sum) mg/kg 10.03 50*1 Gl 10*1 - - <0.03
Cyanides
Cyanide Total Imakg |1 10000 [ 2500 | 2500 50 - - <1
Organotins
Dibutyltin as Sn ua/kg 1 <31 <1 -
Tributyltin as SN mg/kg 0.0005 <0.0005 <0.0005 -
Env Stds Comments
#1:Please refer to IWRG1828.2 Table 2 for a list of sum constituents.]
#2:Please refer to IWRG1828.2 Table 3 Note 4 for a list of sum constituents.[]
#3:Please refer to IWRG1828.2 Table 3 Note 2 for a list of sum constituents.[]
#4:Please refer to IWRG1828.2 Table 3 Note 1 for a list of sum constituents. ]
#5:Please refer to IWRG1828.2 Table 3 Note 3 for a list of sum constituents. ]
#6:Please refer to IWRG1828.2 Table 3 Note 5 for a list of sum constituents. ]
#7:Please refer to IWNRG1828.2 Table 3 Note 6 for a list of sum constituents.
Data Comments
#1 Reported Analyte LOR is higher than Requested Analyte LOR
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Table 4 - Particle Size Distribution Analytical Results

Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement

Viva Energy Gas Australia Pty Ltd

Particle Size Distribution
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Units % % % % % % % % %
LOR 1 1 1 1 1 1 1 1 1
Location Code | S2MPled | neoth Field ID Sample | Lab Report Area Domain
Date Type No.
BH-BP-19 26/08/2021 0.5-1 BH-BP-19 0.5-1.0 Sediment | 276673 Loading Site Domain 1a 24 17 23 19 15 2 <1 <1 <1
BH-BP-19 26/08/2021 1.5-2 BH-BP-19_1.5-2.0 Sediment | 276673 Loading Site Domain 1a 23 15 28 19 15 <1 <1 <1 <1
BH-BP-19 26/08/2021 2.5-3 BH-BP-19 2.5-3.0 Sediment | 276673 Loading Site Domain 1b 46 4 10 23 17 <1 <1 <1 <1
BH-BP-19 26/08/2021 2.5-3 QC104 210826 Duplicate 276673 Loading Site Domain 1b 57 6 14 16 5 1 1 1 <1
BH-BP-19 26/08/2021 2.5-3 QC204 210826 Interlab | EM2117075| Loading Site Domain 1b 74 10
BH-BP-20 1/09/2021 0-1 BH-BP-20_0.0-1.0 Sediment | 277161 Loading Site Domain 1a 28 17 29 17 7 1 <1 <1 <1
BH-BP-20 1/09/2021 2-3 BH-BP-20 2.0-3.0 Sediment | 277161 Loading Site Domain 1b 45 7 20 15 5 5 2 <1 <1
BH-BP-20 1/09/2021 4-5 BH-BP-20 4.0-5.0 Sediment | 277161 Loading Site Domain 2 22 1 14 22 27 8 3 1 <1
BH-BP-21 1/09/2021 0-1 BH-BP-21 0.0-1.0 Sediment | 277161 Loading Site Domain 1a 31 10 26 31 2 <1 <1 <1 <1
BH-BP-21 1/09/2021 2-3 BH-BP-21_2.0-3.0 Sediment | 277161 Loading Site Domain 1b 35 15 43 7 <1 <1 <1 <1 <1
BH-BP-21 1/09/2021 3-4 BH-BP-21 3.0-4.0 Sediment | 277161 Loading Site Domain 1b 24 5 21 21 10 6 7 2 <1
BH-BP-22 8/09/2021 0-0.5 BH-BP-22_0.0-0.5 Sediment | 277707 Loading Site Domain 1a 32 14 20 25 5 1 1 <1 <1
BH-BP-22 8/09/2021 2-2.5 BH-BP-22 2.0-2.5 Sediment | 277707 Loading Site Domain 1b 32 7 6 35 10 3 5 <1 <1
BH-BP-22 31/08/2021 4-5 BH-BP-22 4.0-5.0 Sediment | 276959 Loading Site Domain 2 53 8 15 16 7 <1 <1 <1 <1
BH-BP-22 31/08/2021 4-5 QC109 210831 Duplicate 276959 Loading Site Domain 2 50 5 12 16 7 5 3 1 <1
BH-BP-22 31/08/2021 4-5 QC209 210831 Interlab | EM2117375| Loading Site Domain 2 49 30
BH-SB-28 6/09/2021 1-1.5 BH-SB-28 1.0-1.5 Sediment | 277486 Loading Site Domain 1a 33 20 29 15 3 <1 <1 <1 <1
BH-SB-28 6/09/2021 2-2.5 BH-SB-28 2.0-2.5 Sediment | 277486 Loading Site Domain 1a 24 10 28 20 10 3 2 <1 <1
BH-SB-28 6/09/2021 4-5 BH-SB-28 4.0-5.0 Sediment | 277486 Loading Site Domain 1b 12 4 11 17 7 7 17 8 8
BH-SB-29 6/09/2021 0-0.5 BH-SB-29 0.0-0.5 Sediment 277486 Loading Site Domain 1a 32 14 33 16 3 1 <1 <1 <1
BH-SB-29 6/09/2021 2-2.5 BH-SB-29 2.0-2.5 Sediment | 277486 Loading Site Domain 1b 26 17 31 20 4 2 <1 <1 <1
BH-SB-29 6/09/2021 5-6 BH-SB-29 5.0-6.0 Sediment | 277486 Loading Site Domain 2 27 5 20 35 8 2 2 1 <1
BH-SB-30 27/08/2021 0.5-1 BH-SB-30 0.5-1.0 Sediment | 276673 Loading Site Domain 1a 24 8 26 26 14 <1 <1 <1 <1
BH-SB-30 27/08/2021 1.5-2 BH-SB-30_1.5-2.0 Sediment | 276673 Loading Site Domain 1b 34 7 13 16 21 5 2 1 <1
BH-SB-30 27/08/2021 4.5-5 BH-SB-30 4.5-5.0 Sediment 276673 Loading Site Domain 2 26 9 17 45 3 <1 <1 <1 <1
BH-SB-31 27/08/2021 0.5-1 BH-SB-31_0.5-1.0 Sediment | 276673 Loading Site Domain 1a 22 18 17 27 12 2 1 <1 <1
BH-SB-31 27/08/2021 2-2.5 BH-SB-31 2.0-2.5 Sediment | 276673 Loading Site Domain 1b 33 18 23 19 7 <1 <1 <1 <1
BH-SB-31 27/08/2021 3.5-4 BH-SB-31 3.5-4.0 Sediment | 276673 Loading Site Domain 2 43 30 24 3 <1 <1 <1 <1 <1
BH-SB-32 30/08/2021 0-1 BH-SB-32 0.0-1.0 Sediment | 276959 Loading Site Domain 1a 37 19 21 16 7 <1 <1 <1 <1
BH-SB-32 30/08/2021 0-1 QC108 210830 Duplicate 276959 Loading Site Domain 1a - - - - - - - - -
BH-SB-32 30/08/2021 0-1 QC208 210830 Interlab | EM2117375| Loading Site Domain 1a - -
BH-SB-32 30/08/2021 2.5-3 BH-SB-32 2.5-3.0 Sediment | 276959 Loading Site Domain 1b 48 35 14 3 <1 <1 <1 <1 <1
BH-SB-33 30/08/2021 0.5-1 BH-SB-33 0.5-1.0 Sediment | 277569 Loading Site Domain 1a 39 21 24 14 2 <1 <1 <1 <1
BH-SB-33 30/08/2021 1.5-2 BH-SB-33_1.5-2.0 Sediment 276959 Loading Site Domain 1a 47 12 24 12 5 <1 <1 <1 <1
BH-SB-33 30/08/2021 1.5-2 QC107 210830 Duplicate 276959 Loading Site Domain 1a - - - - - - - - -
BH-SB-33 30/08/2021 1.5-2 QC207_210830 Interlab | EM2117375| Loading Site Domain 1a - -
AECOM Australia Pty Ltd Page 1 0of 3

A=COM




Table 4 - Particle Size Distribution Analytical Results A =COM
Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement

Viva Energy Gas Australia Pty Ltd

Particle Size Distribution
= £
_ | = _ 8
—_ S 0 = o
£ g S T E E ®
£ = 2 £ © @ <
g = S © 2 < 5 =
T | ° & S 3 S 3 5 £
£ S S g = =1 S * E
g = = | & S 5 £ ? ¥
P= = = o o %) [} - N
o * » c c n P4 A
| a | g | & 5 g & 3
Fle|s|l5F : 8§ § § ¢
o i 3 > i = 3 > O
Units % % % % % % % % %
LOR 1 1 1 1 1 1 1 1 1
Location Code | SaMPled | poni, Field ID Sample | Lab Report Area Domain
Date Type No.
BH-SB-33 30/08/2021 3-4 BH-SB-33 3.0-4.0 Sediment | 276959 Loading Site Domain 2 46 13 23 11 3 1 <1 <1 <1
BH-SB-34 7/09/2021 0-0.5 BH-SB-34 0.0-0.5 Sediment 277569 Loading Site Domain 1a 30 19 25 16 10 <1 <1 <1 <1
BH-SB-34 7/09/2021 2-2.5 BH-SB-34 2.0-2.5 Sediment | 277569 Loading Site Domain 1b 43 11 21 18 6 <1 <1 <1 <1
BH-SB-34 7/09/2021 2.5-3 BH-SB-34 2.5-3.0 Sediment | 277569 Loading Site Domain 1b 42 7 19 20 5 1 4 1 <1
BH-SB-35 7/09/2021 1-1.5 BH-SB-35 1.0-1.5 Sediment | 277569 Loading Site Domain 1a 33 20 24 19 3 <1 1 <1 <1
BH-SB-35 7/09/2021 2-2.5 BH-SB-35_2.0-2.5 Sediment 277569 Loading Site Domain 1a 52 12 20 11 2 1 1 <1 <1
BH-SB-35 7/09/2021 4-5 BH-SB-35 4.0-5.0 Sediment 277569 Loading Site Domain 1b 27 38 27 4 3 <1 <1 <1 <1
BH-SB-36 8/09/2021 0.5-1 BH-SB-36_0.5-1.0 Sediment 277707 Loading Site Domain 1a 44 16 21 15 4 <1 <1 <1 <1
BH-SB-36 8/09/2021 1.5-2 BH-SB-36_1.5-2.0 Sediment | 277707 Loading Site Domain 1a 41 8 17 21 6 1 3 1 <1
BH-SB-36 8/09/2021 2.5-3 BH-SB-36 2.5-3.0 Sediment | 277707 Loading Site Domain 1b 29 7 28 36 <1 <1 <1 <1 <1
BH-SWTP-01 7/09/2021 0-1.5 BH-SWTP-01 0.0-1.5 | Sediment | 277569 Loading Site Domain 1a 22 14 15 12 11 9 11 2 <1
BH-SWTP-02 7/09/2021 0-1.5 BH-SWTP-02_0.0-1.5 | Sediment | 277569 Loading Site Domain 1a 34 22 29 14 2 <1 <1 <1 <1
BH-SWTP-02 7/09/2021 0-1.5 QC115 210907 Duplicate 277569 Loading Site Domain 1a 34 19 24 17 6 <1 <1 <1 <1
BH-SWTP-02 7/09/2021 0-1.5 QC215 210907 Interlab | EM2117925| Loading Site Domain 1a 53 42 5 <1
BH-SWTP-03 7/09/2021 0-1.5 BH-SWTP-03 0.0-1.5 | Sediment | 277569 Loading Site Domain 1a 21 17 21 24 12 4 <1 <1 <1
BH-SWTP-04 7/09/2021 0-1.5 BH-SWTP-04 0.0-1.5 | Sediment | 277569 Loading Site Domain 1a 32 22 32 10 4 <1 <1 <1 <1
BH-SWTP-05 7/09/2021 0-1.5 BH-SWTP-05 0.0-1.5 | Sediment | 277569 Loading Site Domain 1a 27 23 24 16 10 <1 <1 <1 <1
BH-SWTP-06 7/09/2021 0-1.5 BH-SWTP-06_0.0-1.5 | Sediment | 277569 Loading Site Domain 1a 31 17 27 20 5 <1 <1 <1 <1
BH-SWTP-07 7/09/2021 0-1.5 BH-SWTP-07 0.0-1.5 | Sediment | 277569 Loading Site Domain 1a 7 8 13 21 15 5 10 8 7
BH-DG-01 19/08/2021 0-0.5 BH-DG-01_0.0-0.5 Sediment | 276460 | Disposal Ground - 21 13 39 23 3 <1 <1 <1 <1
BH-DG-02 19/08/2021 0-0.5 BH-DG-02_0.0-0.5 Sediment | 276460 | Disposal Ground - 25 13 27 26 8 <1 <1 <1 <1
BH-DG-03 19/08/2021 0-0.5 BH-DG-03 0.0-0.5 Sediment | 276460 | Disposal Ground - 28 10 25 29 8 <1 <1 <1 <1
BH-DG-04 19/08/2021 0-0.5 BH-DG-04 0.0-0.5 Sediment | 276460 | Disposal Ground - 29 14 27 25 5 <1 <1 <1 <1
BH-DG-05 19/08/2021 0-0.5 BH-DG-05 0.0-0.5 Sediment | 276460 | Disposal Ground - 31 20 24 15 10 <1 <1 <1 <1
BH-DG-06 19/08/2021 0-0.5 BH-DG-06 0.0-0.5 Sediment | 276460 | Disposal Ground - 30 18 21 17 10 3 <1 <1 <1
BH-OH-01 19/08/2021 0-0.5 BH-OH-01_0.0-0.5 Sediment | 276460 Ambient - 23 16 37 23 1 <1 <1 <1 <1
BH-OH-02 19/08/2021 0-0.5 BH-OH-02_0.0-0.5 Sediment | 276460 Ambient - 22 10 46 22 <1 <1 <1 <1 <1
BH-OH-03 19/08/2021 0-0.5 BH-OH-03 0.0-0.5 Sediment | 276460 Ambient - 22 13 51 11 2 <1 <1 <1 <1
BH-OH-04 19/08/2021 0-0.5 BH-OH-04 0.0-0.5 Sediment | 276460 Ambient - 14 9 53 24 <1 <1 <1 <1 <1
BH-OH-05 19/08/2021 0-0.5 BH-OH-05 0.0-0.5 Sediment | 276460 Ambient - 8 4 38 36 13 1 <1 <1 <1
BH-OH-06 19/08/2021 0-0.5 BH-OH-06 _0.0-0.5 Sediment | 276460 Ambient - 2 1 9 24 50 11 <1 <1 <1
BH-OH-06 19/08/2021 0-0.5 QC103 210819 Duplicate 276460 Ambient - 26 18 23 23 10 <1 <1 <1 <1
BH-OH-06 19/08/2021 0-0.5 QC203 210819 Interlab | EM2116795 Ambient - 42 48 10 <1
BH-OH-07 19/08/2021 0-0.5 BH-OH-07 0.0-0.5 | Sediment [ 276460 Ambient - 1 <1 6 25 64 4 <1 <1 <1
BH-OH-08 19/08/2021 0-0.5 BH-OH-08 0.0-0.5 Sediment | 276460 Ambient - 1 <1 5 33 58 3 <1 <1 <1
BH-OH-09 19/08/2021 0-0.5 BH-OH-09 0.0-0.5 Sediment | 276460 Ambient - <1 1 2 15 64 9 8 <1 <1
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Table 4 - Particle Size Distribution Analytical Results
Technical Report B: Dredging and offshore contamination assessment
Viva Energy Gas Terminal Project Environment Effects Statement

Viva Energy Gas Australia Pty Ltd

A=COM

Particle Size Distribution
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Units % % % % % % % % %
LOR 1 1 1 1 1 1 1 1 1

Location Code | S2MPled | neoth Field ID Sample | Lab Report Area Domain
Date Type No.
BH-OH-10 19/08/2021 0-0.5 BH-OH-10 0.0-0.5 Sediment 276460 Ambient - 5 3 6 25 33 12 10 <1
BH-OH-11 19/08/2021 0-0.5 BH-OH-11 0.0-0.5 Sediment 276460 Ambient - 19 12 33 27 3 5 1 <1 <1
BH-OH-12 19/08/2021 0-0.5 BH-OH-12 0.0-0.5 Sediment 276460 Ambient - 4 3 7 16 19 18 13 4 <1
BH-OH-13 19/08/2021 0-0.5 BH-OH-13 0.0-0.5 Sediment 276460 Ambient - 1 <1 6 12 50 13 3 3 <1
BH-OH-13 19/08/2021 0-0.5 QC102 210819 Duplicate 276460 Ambient - 1 <1 4 13 48 14 13 7 <1
BH-OH-13 19/08/2021 0-0.5 QC202 210819 Interlab | EM2116795 Ambient - 6

BH-OH-14 19/08/2021 0-0.5 BH-OH-14 0.0-0.5 Sediment 276460 Ambient - 15 6 14 49 16 <1 <1 <1

AECOM Australia Pty Ltd
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Bore Logs



A_COM

SOIL BOREHOLE BH-BP-19

Project VIVA Energy Gas

Sheet 1 of 1

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
i . i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
PR Relative Level: mRL Drill Type: ~ Vibracore
vc Coordinates: ~ 5781386.87 mN
Drill Model: N/A
26-8-21 271106.63 mE
26-8-21 Permit No: Drill Fluid:  NIA
5 LITHOLOGICAL DESCRIPTION HE
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3l o 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— ) o =
S|o| $YMIR G| © Solod|wn @
T 0 1+ 1E ] ML Sandy SILT; grey to dark grey, soft, no odour, minor shell W S
] fragments
® ]
s ]
3] —
E .
o) hg -BP- -
s 7 E BH-BP-19_0.5-1.0
B E: Layerofshells
] As above but becoming less soft, increasing consistency, F
1 increasing clay content, high plasticity BH-BP-19_1.5-2.0
— Silty CLAY; grey to dark grey, high plasticity, shells, minor w St
b fine to medium grained sand, stiff
i BH-BP-19_2.5-3.0/
B QC104 _210826 /
] QC204_210826
] As above with minor brown mottling, shell fragments
] As above, grey, minor brown mottling, becoming softer, less F
7 stiff, fine to medium grained sand
e EOH @ 7.0 mbgl
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-BP-20
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

South Western Drilling Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  6.00m Coordinates: ~ 5781237.03 mN
Drill Model: N/A
Date Started: 1-9-21 271232.03 mE
Date Finished: ~ 1-9-21 Permit No: Dril Fiuid: - N/A
c 2 ®
S | Groundwater | C LITHOLOGICAL DESCRIPTION RE
© £ 2 2 ool
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— ) o =
S|o| $YMIR G| © Solod|wn @
T 0 ML SILT; brown, high plasticity W VS
E ML SILT; black, high plasticity w 'S
- BH-BP-20_0.0-1.0
g 1 ML SILT; Green-grey, high plasticity W S
8 ]
© 4
_‘_é 4
> 1.1 4] OHSH| Sandy SILT; grey, high plasticity, high shell content (25%) w S
2 -’//’(/: CLS | Sandy CLAY; grey, high plasticity, fine sand W [ S-F
7
] //7 4 sC Clayey SAND; Grey, loosely packed w S BH-BP-20_2.0-3.0
3] CL-ML | Silty CLAY; medium to high plasticity, slightly crumbly MW | S
4 -/ Interbedded SAND and CLAY lenses; M
] / CLAY; mottled grey, orange and dark grey, firm to stiff
— BH-BP-20_4.0-5.0
_/ SAND; lenses range from 2 to 10cm, medium to fine
] grained, rounded, white, loosely packed
5 %
. %
e EOH @ 6.0 mbgl
7
8
9]
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02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Sheet 1 of 1

SOIL BOREHOLE BH-BP-21

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
i ) i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  6.00m Coordinates: ~ 5781164.62 mN
Drill Model: N/A
Date Started: 1-9-21 271311.27 mE
Date Finished: ~ 1-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
= Groundwater £ o 5 g g %
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3l o 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 ML SILT; brown, high plasticity W VS
E ML SILT; black, high plasticity w 'S
- BH-BP-21_0.0-1.0
o 1
5 ]
[ 4
© 4
__§ 4
> R ML SILT; green-grey, high plasticity W VS
2]
- BH-BP-21_2.0-3.0
3] CH As above but with trace shells W | S-F
- BH-BP-21_3.0-4.0
4] CH CLAY; grey-green, high plasticity, becoming pale brown w F
5__? CH CLAY; pale brown to white, high plasticity M St
> oW SAND; white and red, coarse, sub rounded W ]
6 CLS [\ Sandy CLAY, grey, fine sands, high plasticity VALY F
] EOH @ 6.0 mbgl
7]
| ]
8]
9]




Sheet 1 of 1

q -COM SOIL BOREHOLE BH-BP-22
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

i . i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type: ~ Vibracore
Checked By: vC Total Depth:  7.00m Coordinates: ~ 5781328.27 mN

Drill Model: N/A
Date Started: 31-8-21 271063.65 mE
Date Finished: ~ 31-8-21 Permit No: Dril Fiuid: - N/A
c 2 ®
.% Groundwater | — o s LITHOLOGICAL DESCRIPTION 2 g
s £ o] = o9l =
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
S|z e 2 o 0 e.g., "trace"), additional observations 22|28 € S
0| ® = o «© 9 5G6|6w® o
— - o =
S|o| $YMIR G| © Solod|wn @
R 0 Core Loss
] BH-BP-22_0.0-0.5
1
—-COHE LioSS
2
] E BH-BP-22_2.0-2.5
© 3 CEMER Silty CLAY; green-grey, high plasticity, high proportion of W
5 ] sw |\ shells (30%) Il m [ v
@ = CL-CH | | SAND: grey, fine to medium grained [| DM | S
§ B CLAY; black, low plasticity, trace silt
] As above but grey, grainy texture
4 CL-CH| CLAY; green-grey, medium plasticity M S-F
- BH-BP-22_4.0-5.0/
] QC109_210831/
E As above but mottled grey-green, orange QC209_210831
5] As above but with shells throughout, 10% high plasticity M F
6 _? CH CLAY; yellow-brown, high plasticity M | F-St
A
e EOH @ 7.0 mbgl
8
9]
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02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Sheet 1 of 1

SOIL BOREHOLE BH-BP-22a

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: South Western Drilling Project No: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  7.00m Coordinates: ~ 5781326.24 mN
Drill Model: N/A
Date Started: 8-9-21 271060.30 mE
Date Finished: ~ 8-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3l o 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 M SILT; light brown, low plasticity W VIS
ML SILT; black, low plasticity, fine sands VS
ML SILT; green-grey, low plasticity W VS
] Core loss
o 1
g ]
3 oo Loss
__§ 4
> ]
2 CLAY; grey, high plasticity W S
] CL CLAY; dark brown, low plasticity M F
-7 CH CLAY; green-grey, grey, mottled, high plasticity M St
%
e Target of re-drill reached @ 3.0 mbgl
4
5]
6
7]
8
9]
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A_COM

SOIL BOREHOLE BH-BP-29

Sheet 1 of 1

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
i . i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  6.00m Coordinates: ~ 5781107.21 mN
Drill Model: Ni
Date Started: 6-9-21 271420.27 mE
Date Finished: ~ 6-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
% | Groundwater | 9 5 -~ g s
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
% g e 8 3 @ (e.g., "trace"), additional observations g g g % € 5’
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 ML SILT; grey-green, brown mottle, high plasticity W VS
] BH-SB-29_0.0-0.5
e ML SILT; black, high plasticity w 'S
1 e ML SILT; green-grey, high plasticity w S
® -
6 4
3] ]
© 4
__§ 4
> ]
2]
N BH-SB-29_2.0-2.5
1111 SN Shell layer W——LP
I Silty SAND; green-grey, well graded silts, coarse grained W | LP
141 sand, shell fragments
31
Tt Shell layer W | LP
4 _f// CH CLAY; green, brown, black mottle, high plasticity M St
= SP SAND; white, poorly graded, coarse grained, sub rounded W LP
5 "\ CLAY; dark grey, high plasticity M St
] /’% SC Clayey SAND; fine to medium grained sand M LP
R IVPS,
z CH | CLAY; light grey, high plasticity M| VSt BH-SB-29_5.0-6.0
/.
6 EOH @ 6.0 mbgl
7
8
9]




Sheet 1 of 1

q -COM SOIL BOREHOLE BH-DG-01
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781672.00 mN
Drill Model: N/A
Date Started: 19-8-21 287887.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 CLAY; green-grey, high plasticity, shell fragments W
Q ] BH-DG-01_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4-
5]
6
7]
8]
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-DG-02
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781650.00 mN
Drill Model: N/A
Date Started: 19-8-21 288395.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 CLAY; green-grey, high plasticity, shell fragments W
o ] BH-DG-02_0.0-0.5
> 4
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-DG-03
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781717.00 mN
Drill Model: N/A
Date Started: 19-8-21 288957.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 CLAY; some fine sand, green-grey, high plasticity, shell w
9 ] fragments BH-DG-03_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-DG-04
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781441.00 mN
Drill Model: N/A
Date Started: 19-8-21 288736.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 CLAY; with trace of sand, green-grey, high plasticity, biota w
g ] and shell fragments BH-DG-04_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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q -COM SOIL BOREHOLE BH-DG-05
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781275.00 mN
Drill Model: N/A
Date Started: 19-8-21 288350.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 CLAY; with trace of silt, green-grey, high plasticity W
o ] BH-DG-05_0.0-0.5
> ]
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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q -COM SOIL BOREHOLE BH-DG-06
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781132.00 mN
Drill Model: N/A
Date Started: 19-8-21 287898.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 CLAY; with trace of sand, green-grey, high plasticity W
Q ] BH-DG-06_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-OH-01
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: ~ mm Relative Level:  mRL Drill Type: ~ Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781096.00 mN Dl Model:  N/A
Date Started:  19-8-21 286413.00 mE ri Moder
Date Finished: 19-8-21 Permit No: Drill Fluid: ~ N/A
5 LITHOLOGICAL DESCRIPTION I
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 CLAY; green-grey-black, high plasticity, shell fragments w
g ] BH-OH-01_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4-
5]
6
7]
8]
9]
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q -COM SOIL BOREHOLE BH-OH-02
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5782470.00 mN
Drill Model: N/A
Date Started: 19-8-21 286386.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY; green-grey, high plasticity, biota and shell W
g ] fragments BH-OH-02_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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q -COM SOIL BOREHOLE BH-OH-03
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5783473.00 mN
Drill Model: N/A
Date Started: 19-8-21 286492.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 CLAY; green-grey, high plasticity, biota, organic odour w
o ] BH-OH-03_0.0-0.5
> ]
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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q -COM SOIL BOREHOLE BH-OH-04
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5784627.00 mN
Drill Model: N/A
Date Started: 19-8-21 286944.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Sandy CLAY; fine sand, green-grey, high plasticity, shell W
g ] fragments and organic odour BH-OH-04_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-OH-05
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5784877.00 mN
Drill Model: N/A
Date Started: 19-8-21 288746.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 Sandy CLAY; green-grey, low plasticity, minor shell w
L>> ] presence, sulfur odour, very sticky BH-OH-05_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4-
5]
6
7]
8]
9]
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q -COM SOIL BOREHOLE BH-OH-06
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5784760.00 mN
Drill Model: N/A
Date Started: 19-8-21 290780.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 SAND; fine sand with a trace of clay, green-grey, some W
o ] biota, shell fragments and minor organic content BH-OH-06_0.0-0.5 /
> ] QC103_210819 /
i EOH @ 05 mbgl WCAUS_ZTUSTY
1
2]
3]
4
5]
6
7
8
9]
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A_COM

Sheet 1 of 1

SOIL BOREHOLE BH-OH-07

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
i . Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: Project No.: 60642423 g 4 ry ’ y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5783680.00 mN
Drill Model: N/A
Date Started: 19-8-21 291222.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
Blo 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 SAND; fine sand with a trace of clay, green-grey, shell W
] ] fragments, minor biota and organic content. BH-OH-07 _0.0-0.5
> i \§hel| layer 0.2-0.4 mbg| /
e EOH @ 0.5 mbgl
1
2
3]
4]
5]
6
7
8
9]




Sheet 1 of 1

q -COM SOIL BOREHOLE BH-OH-08
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5782580.00 mN Drill Model:  NIA
n N
Date Started: ~ 19-8-21 291204.00 mE oce
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
= Groundwater £ o 5 g g %
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 SAND; medium sand with a trace of clay, green-grey, shell w
g ] fragments and minor organic content BH-OH-08_0.0-0.5
i Shell layer
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7]
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-OH-09
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5780845.00 mN
Drill Model: N/A
Date Started: 19-8-21 291135.00 mE
Date Finished: ~ 19-8-21 Permit No: Drill Fluid: ~ N.A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
o £ ey S ool
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 SAND; fine to medium sand with a trace of clay, green-grey, W
g ] shell fragments and rotten odour BH-OH-09_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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Sheet 1 of 1

q -Co M SOIL BOREHOLE BH-OH-10
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5780043.00 mN
Drill Model: N/A
Date Started: 19-8-21 289896.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Sandy CLAY; grey-black, high plasticity, shell fragments, W
g ] biota and organic content BH-OH-10_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
37
4
5]
6
7
8
9]
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A_COM

Drilling Contractor:

Name: Terminal Project  Client:

Sheet 1 of 1

SOIL BOREHOLE BH-OH-11

Project VIVA Energy Gas

VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Project No.: 60642423

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type: ~ Vibracore
Checked By: vC Total Depth:  0.10m Coordinates: ~ 5782458.00 mN Drill Model:  NIA
Date Started: ~ 19-8-21 287324.00 mE 1 Mode®
Date Finished: ~ 19-8-21 Permit No: Drill Fluid: ~ N/A
5 LITHOLOGICAL DESCRIPTION HE
2 | Groundwater | o 5 -~ g g
s Q =} Q <~
T Data and P 5 Type, plasticity / particle size, colour, 05895 E Sample ID
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
- - - o CLA Y 2 r' 11 "J:’ shall «Frngmem AL 4
] \Limited recovery / BH-OH-11_0.0-0.5
] EOH @ 0.1 mbgl
1
2]
37
4
5]
6
7
8
9]
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q -Co M SOIL BOREHOLE BH-OH-12
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5784111.00 mN
Drill Model: N/A
Date Started: 19-8-21 288763.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 SAND; fine to medium sand with a trace of clay, green-grey, W
g ] shell fragments and sulfur odour BH-OH-12_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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q -Co M SOIL BOREHOLE BH-OH-13
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5782611.00 mN
Drill Model: N/A
Date Started: 19-8-21 290266.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— ) o =
S|o| $YMIR G| © Solod|wn @
I 0 SAND; fine to medium sand with a trace of clay, green-grey, w BH-OH-13 0.0-0.5/
(8} ] biota, shell fragments, organic content and sulfur odour QC102 210819/
> i Shellfish in sample QC202_210819
e EOH @ 0.5 mbgl
1
2
37
4
5]
6
773
83
9]
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q -Co M SOIL BOREHOLE BH-OH-14
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  0.50 m Coordinates: ~ 5781179.00 mN
Drill Model: N/A
Date Started: 19-8-21 289331.00 mE
Date Finished: ~ 19-8-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY; green-grey, high plasticity, biota (worm) and W
Q ] shell fragments BH-OH-14_0.0-0.5
e EOH @ 0.5 mbgl
1
2]
3]
4
5]
6
7
8
9]
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A_COM

SOIL BOREHOLE BH-SB-28

Sheet 1 of 1

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
il . ili Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  5.00m Coordinates: ~ 5781175.62 mN
Drill Model: N/A
Date Started: 6-9-21 271362.51 mE
Date Finished: ~ 6-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3l o 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 ML SILT; yellow-brown, med plasticity W VS
] As above but green-grey
] As above but black
] As above but green-grey
1 ML SILT; green-grey, high plasticity W VS
b BH-SB-28_1.0-1.5
g : As above but with trace fine sand
9 ]
g 21 T MLS Shell layer = <
> IR Sandy SILT; green-grey, fine to medium grained sand, high
1 1 plasticity BH-SB-28_2.0-2.5
— Ll Shell layer
14141 MLS | Sandy SILT; green-grey, fine to coarse grained sand, high w S
o lasticity
TTTT sm \B W | LP
31 Silty SAND; green-grey, fine to coarse grained, with some
] shells
4 -? CH CLAY; green-grey, brown mottled, high plasticity M F
) GWS | Gravelly SAND; green-grey to light grey, medium grained BH-SB-28 4.05.0
e sand, medium gravel, rounded
5] EOH @ 5.0 mbgl
6
7
8
9]




Sheet 1 of 1

q -COM SOIL BOREHOLE BH-SB-30
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

i . i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: PR Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  5.00m Coordinates: ~ 5780971.14 mN

Drill Model: N/A
Date Started: 27-8-21 271485.78 mE
Date Finished: ~ 27-8-21 Permit No: Dril Fiuid: - N/A
c 2
S | Groundwater | C LITHOLOGICAL DESCRIPTION 3|2
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 11t 4:] MLS | Sandy SILT; dark grey to black, fine to medium grained W S
IV sand, shell fragments, soft, loose
TR BH-SB-30_0.5-1.0
121
[ ] .. ¥ .. ..
o B3 - - - - -
8 :/ 71 CLS Sandy CLAY; dark grey, fine to medium grained sand, high w F BH-SB-30_1.52.0
IS ] // plasticity, firm, wet
S 2] ’
S ] %
3— CL-ML | Silty CLAY; light brown-grey, high plasticity, firm, slightly SM F
1 moist
4
i BH-SB-30_4.5-5.0
5] EOH @ 5.0 mbgl
6
7
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-SB-31
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

South Western Drilling Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: Project No.: 60642423

Logged By: PR Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  5.00m Coordinates: ~ 271463.36 mN
Drill Model: N/A
Date Started: 27-8-21 5780857.90 mE
Date Finished: ~ 27-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
= Groundwater g o 5 > g %
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— ) o =
S|o| $YMIR G| © Solod|wn @
T 0 EERER Sandy SILT; greu to dark grey, fine to medium grained sand, W S
It sludge, shell fragments
g BH-SB-31_0.5-1.0
1.
i As above but with increasing clay content, increasing w F
i<l T firmness
g 27
I ]
é BN BH-SB-31_2.0-2.5
> .
Shell layer
3_' Silty CLAY; light brown, grey mottle, medium plasticity, CL-MLI St
7 slightly moist, stiff
i E BH-SB-31_3.5-4.0
4
5] EOH @ 5.0 mbgl
6
7
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-SB-32
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

i ) i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  5.00m Coordinates: ~ 271491.95 mN

Drill Model: N/A
Date Started: 30-8-21 5780829.39 mE
Date Finished: ~ 30-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
= Groundwater £ o 5 g g %
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 CL-ML | Silty CLAY; green-grey and black, medium plasticity, non W VS
h consolidated, trace fine grained sand, trace shells
- BH-SB-32_0.0-1.0 /
N QC108_210830/
g QC208_210830
1
o ]
8 e As above but high plasticity, increased shells w S
g e CL-CH| CLAY; grey, orange mottle, low to medium plasticity M F
s 2 _? CH CLAY; grey, orange mottle, high plasticity M St
'/A BH-SB-32_2.5-3.0
e CL-CH| CLAY; pale brown, yellow-brown mottle, low plasticity D St
37 Core loss
4—-conE LSS
5] EOH @ 5.00 mbg!
6
7
8
9]
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02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

SOIL BOREHOLE BH-SB-33

Sheet 1 of 1

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
i . i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  5.00m Coordinates: ~ 271315.81 mN
Drill Model: N/A
Date Started: 30-8-21 5780693.93 mE
Date Finished: ~ 30-8-21 Permit No: Dril Fiuid: - N/A
c 2 ®
S | Groundwater | C LITHOLOGICAL DESCRIPTION RE
E £ 8) .g o9 9 —
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3l o 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
% 'g e 8 3 @ (e.g., "trace"), additional observations .g g g % € 5’
— ) o =
S|o| $YMIR G| © Solod|wn @
R 0 Core loss
TooRe LS BH-SB-33_0.5-1.0
1
R Silty CLAY; green-grey, sticky, trace of fine grained sand, W VS
] minor shells, black streaks throughout BH-SB-33_1.5-2.0/
B QC107_210830/
® 2 CLAY; grey, high plasticity, with some shell fragments w 'S QC207_210830
S ] /
£ ]
-‘§ -é As above but with high shell content
i/,
3 -’/’( 7 Sandy CLAY; green-grey, brown mottle, high plasticity, fine M F-S
:/ to medium grained sand, organic matter
_/ BH-SB-33_3.0-4.0
4—_f§
EN CLAY; light grey with light brown lenses, medium plasticity, M F
] calcite nodules (<10 mm)
5] EOH @ 5.00 mbg!
6
7]
8
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Sheet 1 of 1

SOIL BOREHOLE BH-SB-33a

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay

Drilling Contractor: South Western Drilling Project No: 60642423
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  2.00m Coordinates: ~ 271354.94 mN Drill Model:  NIA
n N
Date Started:  30-8-21 5780715.71 mE oce
Date Finished: ~ 30-8-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
= Groundwater g o 5 > g %
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3l o 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 R CL-CH| CLAY; light brown, with silt
E CL-ML | Silty CLAY; dark grey and grey-brown, with sand
© ]
3 1-
IS} R CL-ML | Clayey SILT; light grey-brown, trace sand, shells
5 ]
> ]
] As above but becoming grey
2 EOH target depth @ 2.00m
3]
4
5]
6
7
8
9]




Sheet 1 of 1

q -COM SOIL BOREHOLE BH-SB-34
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

i . i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  3.50 m Coordinates: ~ 271384.21 mN

Drill Model: N/A
Date Started: 7-9-21 5780645.88 mE
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
= Groundwater g o 5 > g %
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
% g e 8 3 @ (e.g., "trace"), additional observations g g g % € 5’
— ) o =
S|o| $YMIR G| © Solod|wn @
T 0 ML SILT; brown, green-grey mottle, high plasticity W VS
] BH-SB-34_0.0-0.5
4 ML SILT; black, medium plasticity, fine grained sand W VS
1 ] As above but green-grey
o ] VS As above but with high shell content and light brown W VS
9] ] Sandy SILT; green-grey, low to medium plasticity, trace
3 RN shells
2 2 2
> e CH CLAY; green-grey, high plasticity W | S-F
i / BH-SB-34_2.0-2.5
E % BH-SB-34_2.5-3.0
3 _-/ Shell layer
b / As above but orange-yellow
/.
e EOH @ 3.50 mbgl - refusal on calcite layer
4
5]
6
7
8
9]
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Sheet 1 of 1

q -COM SOIL BOREHOLE BH-SB-35
Project VIVA Energy Gas

Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

i . i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  5.00m Coordinates: ~ 271265.26 mN

Drill Model: N/A
Date Started: 7-9-21 5780644.69 mE
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
2 | Groundwater | o 5 -~ g s
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3| o & Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— ) o =
S|o| $YMIR G| © Solod|wn @
T 0 ML SILT; light brown, medium to high plasticity W VS
] As above but black
—. i Sandy SILT; green-grey, medium plasticity, fine grained W VS
] sand
1 —_:
] BH-SB-35_1.0-1.5
° ]
= Shell layer
§ 2 - MLS Sandy SILT; dark grey-green, low plasticity, medium grained w Vs
S B sand, shells
> s BH-SB-35_2.0-2.5
e CH CLAY; grey-green, brown mottle, high plasticity M S-F
3_..'| I 1 MLS | Sandy SILT; grey, low plasticity, medium grained sand, trace M S
13300 shells
-7 CH CLAY; light grey, green, orange, dark brown mottle, high M F
] / plasticity.
] / Interbedded with Sandy CLAY; light grey, low plasticity, fine
4_—/ to medium-grained sand
VA0 CL-ML | Siity CLAY; light grey, low plasticity M | S BH-SB-35 4.05.0
-'/ CH CLAY; light grey, green, orange, dark brown mottle, high M F
5 c 1 plasticity. T S
] Interbedded with Sandy CLAY; light grey, low plasticity, fine
4 to medium-grained sand
] | Silty CLAY: light grey, low plasticity, soft |
] EOH @ 5.00 mbgl
6
7
8
9]
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02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 6/10/21

A_COM

SOIL BOREHOLE BH-SB-36

Sheet 1 of 1

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd
i ) i Location:  Loading Site, Refinery Pier, Corio Ba
Drilling Contractor: South Western Drilling Project No: 60642423 g s ry ) y
Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  3.20m Coordinates: ~ 271223.62 mN Drill Model:  NIA
n N
Date Started: ~ 8-9-21 5780625.63 mE oce
Date Finished: ~ 8-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION HE
= Groundwater g o 5 > g %
fas (o) = (8] =y
© Data and = | 2 g Type, plasticity / particle size, colour, 058 % £ E Sample 1D
3l o 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ E o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— ) o =
S|o| $YMIR G| © Solod|wn @
T 0 ML SILT; light brown, medium plasticity W VS
ML SILT; black, medium to low plasticity W S
ML SILT; green-grey, medium plasticity W | VS
MLS Sandy SILT; grey, low plasticity, fine sands, shells VS
BH-SB-36_0.5-1.0
1
o As above but sand content increasing, medium to fine
3 sands, dark-grey
S BH-SB-36_1.5-2.0
ks) i CH CLAY; green-grey, brown mottle, high plasticity M F
> 2y Ir\ lVllr-\ \ SILT; grey, medium to low plasticity, trace fine grained sand 4 LY 2
] éll:l CL"I‘\ Calcite layer W §
_-/ C_H \CLAY; brown, medium plasticity, trace fine sand t
E CLAY; brown, high plasticity, calcite nodules throughout (5 -
] / 30 mm) BH-SB-36_2.5-3.0
3_' /
/.
e EOH @ 3.20 mbgl - refusal on calcrete
4
5]
6
7
8
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Drilling Contractor:

Sheet 1 of 1

SOIL BOREHOLE BH-SWTP-01

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay
Project No.: 60642423

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  1.50 m Coordinates: ~ 5781648.00 mN
Drill Model: N/A
Date Started: 7-9-21 270681.00 mE
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
Blo 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY with sand; grey to dark brown to brown, biota, W
] shell fragments and organic content
o ]
5] ]
e i BH-SWTP-01_0.0-1.5
5 4
s 1—
R EOH @ 1.5 mbgl
2]
3]
4
5]
6
7
8
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Drilling Contractor:

Sheet 1 of 1

SOIL BOREHOLE BH-SWTP-02

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay
Project No.: 60642423

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  1.50 m Coordinates: ~ 5781419.00 mN
Drill Model: N/A
Date Started: 7-9-21 271067.00 mE
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
é Data and = |3 5 Type, plasticity / particle size, colour, 05|86 % £t Sample 1D
3l o [ Comments | 7§ | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY; grey to dark grey to light brown, shell fragments W
] and organic content
® ]
3 ]
2 ] BH-SWTP-02_0.0-1.5
S E / QC115 _210907
s 1—
R EOH @ 1.5 mbgl
2]
3]
4
5]
6
7
8
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Drilling Contractor:

Project
Name:

Project No.: 60642423

Sheet 1 of 1

SOIL BOREHOLE BH-SWTP-03

VIVA Energy Gas .
Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  1.50 m Coordinates: ~ 5781606.00 mN Drill Model:  NIA
n N
Date Started:  7-9-21 270756.00 mE oce
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
= Groundwater g o 5 > g %
fas (o) = (8] =y
T Data and P 5 Type, plasticity / particle size, colour, 058 % £ E Sample 1D
Blo 5] Comments | = | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY; grey to dark grey to brown W
° ]
S ] BH-SWTP-03_0.0-1.5
© p
S 1—
s> ]
R EOH @ 1.5 mbgl
2]
3]
4-
5]
6
7]
8]
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Drilling Contractor:

Sheet 1 of 1

SOIL BOREHOLE BH-SWTP-04

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay
Project No.: 60642423

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  1.50 m Coordinates: ~ 5781561.00 mN
Drill Model: N/A
Date Started: 7-9-21 270829.00 mE
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
é Data and = |3 5 Type, plasticity / particle size, colour, 05|86 % £t Sample 1D
3l o [ Comments | 7§ | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY; grey to dark grey to brown, biota, shell fragments W
] and organic content
© ]
3 b BH-SWTP-04_0.0-1.9
IS ]
S 1—
> 4
R EOH @ 1.5 mbgl
2]
37
4
5]
6
7
8
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Drilling Contractor:

Sheet 1 of 1

SOIL BOREHOLE BH-SWTP-05

Project VIVA Energy Gas .
Name: Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay
Project No.: 60642423

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  1.50 m Coordinates: ~ 5781517.00 mN
Drill Model: N/A
Date Started: 7-9-21 270903.00 mE
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
c 2
9 Groundwater | — c LITHOLOGICAL DESCRIPTION 2|z
E £ 8) .g o9 9 —
é Data and = |3 5 Type, plasticity / particle size, colour, 05|86 % £t Sample 1D
3l o [ Comments | 7§ | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY; grey to dark grey to light brown, shell fragments W
] and organic content
© ]
5 ]
3 ] BH-SWTP-05_0.0-1.5
) ]
S 1
R EOH @ 1.5 mbgl
2]
3]
4
5]
6
7
8
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Drilling Contractor:

Project
Name:

Project No.: 60642423

Sheet 1 of 1

SOIL BOREHOLE BH-SWTP-06

VIVA Energy Gas .
Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type: ~ Vibracore
Checked By: vC Total Depth:  1.50 m Coordinates: ~ 5781465.00 mN
Drill Model: N/A
Date Started: 79-21 270987.00 mE
Date Finished: ~ 7-9-21 Permit No: Drill Fluid: ~ N/A
5 LITHOLOGICAL DESCRIPTION I
= Groundwater £ o 5 g g %
fa o = [S] =y
é Data and = |3 5 Type, plasticity / particle size, colour, 05|86 % £t Sample 1D
3l o [ Comments | 7§ | -2 = secondary / minor components S5=|2z2 &
£ @ o 3 3 @ (e.g., "trace"), additional observations 2 g g 5 e 5
— - o =
S|o| $YMIR G| © Solod|wn @
T 0 Silty CLAY; grey to dark grey, shell fragments W
o ]
3 ] BH-SWTP-06_0.0-1.5
S ]
s 17
R EOH @ 1.5 mbgl
2]
3]
4-
5]
6
7]
8]
9]




02. SOIL BORE LOG VIVA VEGA OFFSHORE LOGS 2021.GPJ WCC_AUS.GDT 4/10/21

A_COM

Drilling Contractor:

Project
Name:

Sheet 1 of 1

SOIL BOREHOLE BH-SWTP-07

VIVA Energy Gas .
Terminal Project  Client: VIVA Energy Australia Pty Ltd

Location:  Loading Site, Refinery Pier, Corio Bay

Project No.: 60642423

Logged By: BC Bore Size: mm Relative Level: mRL Drill Type:  Vibracore
Checked By: vC Total Depth:  1.50 m Coordinates: mN
Drill Model: N/A
Date Started: 7-9-21 mE
Date Finished: ~ 7-9-21 Permit No: Dril Fiuid: - N/A
5 LITHOLOGICAL DESCRIPTION I
2 | Groundwater | o 5 -~ g s
fa o = [S] =y
é Data and = |3 5 Type, plasticity / particle size, colour, 05|86 % £t Sample 1D
3l o [ Comments | 7§ | -2 = secondary / minor components S5=|2z2 &
% @ e 3 3 @ (e.g., "trace"), additional observations 2 g g SIE a
— - o =
S|o| $YMIR G| © Solod|wn @
Do 0 Sandy SILT with clay; grey to dark grey to brown, biota, shell w
] fragments and organic content
o -
8 ]
3 ] BH-SWTP-07_0.0-1.5]
5 p
B 1—
R EOH @ 1.5 mbgl
2]
37
4
5]
6
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PFAS

PAH, organotins, metals, TOC

Particle Density,
Distribution

For Porewater

BorelD

Coordinates

Sample
Depth

Sample ID

250ml
Plastic

125ml
Glass

250ml
Glass

250ml
Glass

1kg sed
double
bagged

5kg sed in
bucket

BH-SB-
30

271490.422880

0.0-0.5

BH-SB-30_0.0-0.5

5780972.404740

0.5-1.0

BH-SB-30_0.5-1.0

1.0-1.56

BH-SB-30_1.0-1.5

1.5-2.0

BH-SB-30_1.5-2.0

2.0-2.5

BH-SB-30_2.0-2.5

2.5-3.0

BH-SB-30_2.5-3.0

3.5-4.0

BH-SB-30_3.5-4.0

Kl(x\.m(XK

4.5-5.0

BH-SB-30_4.5-5.0

PN KX

)&X X‘K'X"’('Y X

xbe pe AV K

X XU P

et /R

0G

BH-SB-
29

271425.995276

0.0-0.5

BH-SB-29_0.0-0.5

5781078.328090

0.5-1.0

BH-SB-29_0.5-1.0

1.0-1.5

BH-SB-29_1.0-1.5

1.5-2.0

BH-SB-29_1.5-2.0

2.0-2.5

BH-SB-29_2.0-2.5

2.5-3.0

BH-SB-29_2.5-3.0

3.5-4.0

BH-SB-29_3.5-4.0

4.5-5.0

BH-SB-29_4.5-5.0

5.5-6.0

BH-SB-29_5.5-6.0




PFAS

PAH, organotins, metals, TOC

Particle Density,
Distribution

For Porewater

BorelD

Coordinates

Sample
Depth

Sample ID

250ml
Plastic

125ml
Glass

250ml
Glass

250ml
Glass

1kg sed
double
bagged

5kg sed in
bucket

BH-SB-
32

271392.143483

0.0-0.5

BH-SB-32_0.0-0.5

5780810.243730

0.5-1.0

BH-SB-32_0.5-1.0

1.0-1.5

BH-SB-32 1.0-1.5

1.5-2.0

BH-SB-32_1.5-2.0

2.0-2.5

BH-SB-32_2.0-2.5

2.5-3.0

BH-SB-32_2.5-3.0

3.5-4.0

BH-SB-32_3.5-4.0

4550

BH-SB-32_4.5-5.0

BH-SB-
31

271461.485058

0.0-0.5

BH-SB-31_0.0-0.5

5780850.647480

0.5-1.0

BH-SB-31_0.5-1.0

1.0-1.5

BH-SB31 1.0-1.5

1.5-2.0

BA-SB-31_1.5-2.0

2.0-2.5

BH-SB-31 2.0-2.5

2.5-3.0

BH-SB-31_2.5-3.0

3.5-4.0

BH-SB-31_3.5-4.0

4.5-5.0

BH-SB31_ 4.55.0

X [ XX XX
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PFAS

PAH, organotins, metals, TOC

Particle Density,
Distribution

For Porewater

BorelD

Coordinates

Sample
Depth

Sample ID

250ml
Plastic

125ml
Glass

250ml
Glass

250ml
Glass

1kg sed
double
bagged

5kg sed in
bucket

BH-BP-
20

271227.798491

0.0-0.5

BH-BP-20_0.0-0.5

5781256.322990

0.5-1.0

BH-BP-20_0.5-1.0

1.0-1.5

BH-BP-20_1.0-1.5

1.5-2.0

BH-BP-20_1.5-2.0

o

2.0-2.5

BH-BP-20_2.0-2.5

=

4

2.5-3.0

BH-BP-20_2.5-3.0

3.5-4.0

BH-BP-20_3.5-4.0

4.5-5.0

BH-BP-20 4.5-5.0

5.5-6.0

BH-BP-20_5.5-6.0

BH-BP-
19

271108.225225

0.0-0.5

BH-BP-19_0.0-0.5

5781382.994220

0.5-1.0

BH-BP-19_0.5-1.0

1.0-1.5

BH-BP-19_1.0-1.5

1.5-2.0

BH-BP-19_1.5-2.0

2.0-2.5

BH-BP-19_2.0-2.5

2.5-3.0

BH-BP-19_2.5-3.0

e oL

3.5-4.0

BH-BP-19_3.5-4.0

L/ INTINC X | ¢

4.5-5.0

BH-BP-19_4.5-5.0

5.5-6.0

BH-BP-19 556.0

x

e PN NP

,:(yx\ \’X' X

be I IXIXIX X

se [ DOIX X P [X

6.5-7.0

BH-BP-19_6.5-7.0
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AECOM Project Vega F-1
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment

Photographic Log

Site Location: Project No: Site Name:

Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project
; - ) % ;i. =- 3 3 e

Plate 1

Area:
Loading Site

Bore ID:
BH-BP19

Sample Interval:
0.00-2.00m

Description:
0-2.00mrun

Plate 2

Area:
Loading Site

Bore ID:
BH-BP-19

Sample Interval:
0.00-2.00m

Description:

0 —2.00 m run close
up

15-Oct-2021
Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A



AECOM Project Vega F-2
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Plate 3

Area:
Loading Site

Bore ID:
BH-BP-19

Sample Interval:
2.00-3.50m

Description:
2.00-3.50 mrun

Viva Energy Gas Terminal Project

o

Plate 4

Area:
Loading Site

Bore ID:
BH-BP-19

Sample Interval:
240-2.80m

Description:

Shell fragments seen
at the sandy SILT to
silty CLAY interface

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM

Project Vega

Technical Report B - Appendix A: Dredging and Offshore Contamination

F-3

Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 5

Area:
Loading Site

Bore ID:
BH-BP-19

Sample Interval:
240m

Description:

Close up of shell
fragments at 2.40 m

=

Plate 6

Area:
Loading Site

Bore ID:
BH-BP-19

Sample Interval:
3.50-4.50m

Description:
3.50-4.50mrun

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-4
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 7

Area:
Loading Site

Bore ID:
BH-BP-19

Sample Interval:
4.50-5.50m

Description:
4.50 - 5.50 mrun

Plate 8

Area:
Loading Site

Bore ID:
BH-BP-19

Sample Interval:
5.50-6.50m

Description:
5.50-6.50 m run

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-5
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Plate 9

Area:
Loading Site

Bore ID:
BH-BP-20

Sample Interval:
0.00-1.50m

Description:

3 runs at location
attempted 0.00 — 1.50
m

Viva Energy Gas Terminal Project

s

Plate 10

Area:
Loading Site

Bore ID:
BH-BP-

Sample Interval:
0.00-6.00m

Description:
0.00-1.50m
0.00-1.50m
0.00-3.00m
1.50-4.50m
4.50 — 6.00 m runs

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM

Project Vega

Technical Report B - Appendix A: Dredging and Offshore Contamination

F-6

Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Viva Energy Gas Terminal Project

Plate 11

Area:
Loading Site

Bore ID:
BH-BP-21

Sample Interval:
0.00-6.00m

Description:
0.00-1.50m
1.50-4.50m
4.50 — 6.00 m runs

SE— g -

Plate 12

Area:
Loading Site

Bore ID:
BH-BP-22a

Sample Interval:
0.00-3.00m

Description:
0.00-0.50m
2.00 — 3.00m runs

Plate 13

Area:
Loading Site

Bore ID:
BH-BP-22

Sample Interval:
3.00-3.20m

Description:

3.00 — 3.20 m Soft
Sediments at the top
of the run, into firmer
material more
consistent with that of
limited returns in 0.00
—3.00 m run. Note
large shells
potentially inhibiting
soft sediments
entering core.

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM

Project Vega

Technical Report B - Appendix A: Dredging and Offshore Contamination

F-7

Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong

Plate 14

Area:
Loading Site

Bore ID:
BH-BP-22

Sample Interval:
5.75-6.25m

Description:

Change from grey
wet sediments with
shells into cream to
yellow-brown firm
clays. Note dry
horizon at interface of
change.

60642423

Viva Energy Gas Terminal Project

Plate 15

Area:
Loading Site

Bore ID:
BH-BP-22

Sample Interval:
6.25 - 6.50 m

Description:

Example of dry
nodules throughout
yellow-brown clay
lithology. Potently
calcareous.

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-8
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Plate 16

Area:
Loading Site

Bore ID:
BH-BP-22

Sample Interval:
3.00-7.00m

Description:
3.00-4.50m
3.00-4.50m
4.50 — 7.00 m runs

Viva Energy Gas Terminal Project

Plate 17

Area:
Loading Site

Bore ID:
BH-SB-28

Sample Interval:
0.00-5.00m

Description:
0.00-1.50m
1.50-3.00m
3.00 — 5.00 m runs

Plate 18

Area:
Loading Site

Bore ID:
BH- SB-29

Sample Interval:
0.00-2.00m

Description:
0.00 —2.00 m run

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-9
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Plate 19

Area:
Loading Site

Bore ID:
BH-SB-30

Sample Interval:
0.00-2.00m

Description:
0.00 —2.00 m run

e

Plate 20

Area:
Loading Site

Bore ID:
BH-SB-30

Sample Interval:
2.00-5.00m

Description:
2.00-5.00 m run

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-10
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 21

Area:
Loading Site

Bore ID:
BH-SB-31

Sample Interval:
0.00-1.50m

Description:
0.00-1.50 mrun

i DY P

Plate 22

Area:
Loading Site

Bore ID:
BH-SB-31

Sample Interval:
1.50-3.00 m

Description:
1.50 — 3.00 m run

R T
W20 a8y s 5 adt o

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-11
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 23

Area:
Loading Site

Bore ID:
BH-SB-31

Sample Interval:
3.00-5.00m

Description:
3.00-5.00 m run

Plate 24

Area:
Loading Site

Bore ID:
BH-SB-32

Sample Interval:
1.50-2.00m

Description:

1.50 — 2.00 m run
showing the transition
from soft green grey
sediments into firm
yellow-brown material
at the bottom of the
0.00 — 2.00 m run.

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM

Project Vega

Technical Report B - Appendix A: Dredging and Offshore Contamination

Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Plate 25

Area:
Loading Site

Bore ID:
BH-SB-32

Sample Interval:
0.00-2.00m
0.00-2.00m
2.00-3.00m
2.00-3.00m
2.00-3.00m

Description:

0.00 - 2.00 m run
showed firm Yellow-
Brown material from
approx 1.9to 2.0. Top
of 2.0 — 5.0 m run did
not show the same
firm Yellow-Brown
material. Assuming
collapse was
recovered and core
loss at the bottom of
run.

Plate 26

Area:
Loading Site

Bore ID:
BH-SB-33

Sample Interval:
0.00-2.00m

Description:

Minimal returns from
0.00 —2.00 m run
probable drill head
blocked by shells not
allowing soft
sediments to enter
core.

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-13
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Plate 27

Area:
Loading Site

Bore ID:
BH-SB-33

Sample Interval:

1.50-2.00 m
2.00-5.00m
Description:

Minimal returns from
0.00 — 2.00 m run,

Viva Energy Gas Terminal Project

Plate 28

Area:
Loading Site

Bore ID:
BH-SB-34

Sample Interval:
3.00-3.50m

Description:

Calcite nodules and
calcite from the drill
head when refusal
was meet.

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-14
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 29

Area:
Loading Site

Bore ID:
BH-SB-34

Sample Interval:
0.00-3.50m

Description:
0.00-3.00m
2.00-3.00m

3.00 — 3.50 m runs

Plate 30

Area:
Loading Site

Bore ID:
BH-SB-35

Sample Interval:
0.00-1.50m
3.00-4.50m

Description:
0.00-3.00m
2.00-3.00m
3.00 — 3.50 m runs

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-15
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423

Plate 31

Area:
Loading Site

Bore ID:
BH-SB-35

Sample Interval:
0.00-3.50m

Description:
0.00-3.00m
2.00-3.00m
3.00 — 3.50 m runs

Viva Energy Gas Terminal Project

Plate 32

Area:
Loading Site

Bore ID:
BH-SB-35

Sample Interval:
0.00-3.50m

Description:
0.00-3.00m
2.00-3.00m
3.00 — 3.50 m runs

Plate 33

Area:
Loading Site

Bore ID:
BH-SB-36

Sample Interval:
0.00-3.10m

Description:
0.00-2.00m
2.00 - 3.10 m runs

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM

Project Vega

Technical Report B - Appendix A: Dredging and Offshore Contamination

Assessment

Site Location:
Corio Bay, Geelong

Project No:
60642423

Site Name:

Plate 34

Area:

Salt Water Transfer
Pipe

Bore ID:

BH-SWTP-01 — BH-
SWTP-07

Sample Interval:
0.00-15m

Description:

Cores ordered
sequentially from BH-
SWTP-01 (L) to BH-
SWTP-07 (R)

Viva Energy Gas Terminal Project

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-17
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 35

Area:
Ambient baseline

Bore ID:
BH-OH-01

Sample Interval:
0.00-0.50 m

Description:

Plate 36

Area:
Ambient baseline

Bore ID:
BH-OH-02

Sample Interval:
0.00-0.50 m

Description:

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 37

Area:
Ambient baseline

Bore ID:
BH-OH-03

Sample Interval:
0.00-0.50m

Description:
Biota at top of sample

Plate 38

Area:
Ambient baseline

Bore ID:
BH-OH-03

Sample Interval:
0.00-0.50m

Description:

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN:

N

=

A




AECOM

Project Vega

Technical Report B - Appendix A: Dredging and Offshore Contamination

Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong

Plate 39

60642423

Area:
Ambient baseline

Bore ID:
BH-OH-04

Sample Interval:
0.00-0.50 m

Description:

Viva Energy Gas Terminal Project

Plate 40

Area:
Ambient baseline

Bore ID:
BH-OH-09

Sample Interval:
0.00-0.50 m

Description:

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-20
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 41

Area:
Ambient baseline

Bore ID:
BH-OH-10

Sample Interval:
0.00-0.50 m

Description:

Plate 42

Area:
Ambient baseline

Bore ID:
BH-OH-11

Sample Interval:
0.00-0.50 m

Description:

Minimal sample
return. Core
progressed the full
length of sample
tube, however
minimal recovery.

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-21
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong 60642423 Viva Energy Gas Terminal Project

Plate 43

Area:
Ambient baseline

Bore ID:
BH-OH-14

Sample Interval:
0.00-0.50m

Description:

Plate 44

Area:
Disposal Ground

Bore ID:
BH-DG-01

Sample Interval:
0.00-0.50m

Description:

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM

Project Vega

F-22

Technical Report B - Appendix A: Dredging and Offshore Contamination

60642423

Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong

Viva Energy Gas Terminal Project

Plate 45

Area:
Disposal Ground

Bore ID:
BH-DG-02

Sample Interval:
0.00-0.50 m

Description:

Plate 46

Area:
Disposal Ground

Bore ID:
BH-DG-03

Sample Interval:
0.00-0.50 m

Description:

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




AECOM Project Vega F-23
Technical Report B - Appendix A: Dredging and Offshore Contamination
Assessment
Site Location: Project No: Site Name:
Corio Bay, Geelong

Plate 47

60642423

Area:
Disposal Ground

Bore ID:
BH-DG-04

Sample Interval:
0.00-0.50 m

Description:
Core sample note
biota (worm) in
sample (L).

Viva Energy Gas Terminal Project

Plate 48

Area:
Disposal Ground

Bore ID:
BH-DG-05

Sample Interval:
0.00-0.50 m

Description:

15-Oct-2021

Prepared for — Viva Energy Gas Australia Pty Ltd — ABN: N/A




Appendix G

Laboratory Reports



ENViROLAB

(oa
EVIROLE e CHAIN OF CUSTODY FORM - Client

[Copyright and Confidential]

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirclab Services

12 Ashley St, Chatswood, NSW 2067

2 02 9910 6200 | > : sydney@envirolab.com.au

Perth Lab - MPL Laboratories

Company: AECOM Client Project Name/Number/Site etc (ie report title):
Contact Person: 60642423 - Viva Energy Gas Terminal Project
Project Mgr: - iPO No. (if applicable):
Sampler: BC IEnvirolab Quote No. : 21SY185_Rev1
Address: |pate resuits required:

Or choose: D D D

Standard Same Day 1 day 2 day 3 day

Phone: Mob: Note: Inform lab in advance if urgent turnaround is required - surcharges apply

Additional report format: [“]Esdat [ equis
Lab Comments:

Email Results to:

Email Invoice to:

16-18 Hayden Crt, Myaree, WA 6154
) 08 9317 2505 | 7 < lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
13 03 9763 2500 | 3 melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
(» 08 7087 6800 | X7 adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
( 07 3266 9532 | (£ brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
() 08 8967 1201 | L2 darwin@envirolab.com.au

‘Sample information - R B ’ ) ‘ Tests Requifed ‘Gomments
- | g E
SE:::;?::E Client Sampl_e 1D or Depth Date Type of Sample :‘E‘ -‘ﬁ ; ﬁ © - o inle:r:lalfii:z:::;:he
(Lab.use only). tnformation Sampled § % "‘2_ 5 T:’ § % sample as you can
L L peg ;%55
276673-32 _ |BH-sB-31_3.5-4.0_210827 Elutriate X x | x
276959-5 BH-SB-32_2.5-3.0_210830 Elutriate X X X
277161-13 BH-BP-21_3.0-4.0 Elutriate X X X
277486-18 BH-SB-29_5.0-6.0_210906 Elutriate X X X
277569-8 BH-SB-34_2.0-2.5_210907 Elutriate X x | x Use seawater provided
277569-9 BH-SB-34_2.5-3.0_210907 Elutriate X X X with lab job 276460 for
277707-6 BH-SB-36_2.5-3.0_210908 Elutriate X x | x elutriate tumbling
277707-8 BH-BP-22_2.0-2.5_210908 Elutriate X X X
277486-14 BH-SB-29_2.0-2.5_210906 Elutriate X X X
276959-23 QC109_210831 Elutriate X X X
O x
Relinquished by (Company): IReceived by (Company): EL S . : : ) _ Lab Use Only
Print Name: Print Name: A'I (ef"\ Job number: }’7 L} b 7 3 "'4 Cooling: Ice/Ice pack / None
Date & Time: Date & Time: Qé) ‘ ‘” H Temperature: Security seal: Intact / Broken / None
Signature: Signature: ‘/(H/\ - TAT Req-SAMEday / 171273/ 41 STD
Form 302_V007 Issue date: 21 April 2021 Dd C 2 2)1 7 { Z , ) Page of




L
ENVIROLAB

envikoLAs
sTRvICES:

Empl

[Copyright and Confidential]

CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services
12 Ashley St, Chatswood, NSW 2067
& 02 9910 6200 | = sydney@envirolab.com.au

Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154

Company: Client Project Name/Number/Site etc (ie report title): % 08 9317 2505 | (< lab@mpl.com.au
Contact Person: 60642423 - Viva Energy Gas Terminal Project
. ) N Melbourne Lab - Envirolab Services
Project Mgr: iPO No. (if applicable): 25 Research Drive, Croydon South, VIC 3136
Sampler: IEnviroIab Quote No. : 218Y185 Rev1 03 9763 2500 | &~ melbourne@envirolab.com.au
Address: [pate resuits required: Adelaide Office - Envirolab Services
D D D 7a The Parade, Norwood, SA 5067
Or choose: ® 08 7087 6800 | &7 adelaide@envirolab.com.au
Standard Same Day 1day 2day 3day Brisbane Office - Erivirolab Services
Phone: Mob: I_ Note: Inform lab in advance if urgent turnaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014
() 07 3266 9532 | [ < brisbane@envirolab.com.au
Additional report format: [“lEsdat [ equis
Email Results to: - Darwin Office - Envirolab Services
|Lab Comments: Unit 201119 Reichardt Road, Winnellie, NT 0820
Q) 08 8967 1201 | iX darwin@envirolab.com.au
Email Invoice to:
« H ;“_ Sa’mp!éjnfor}mation ) * 3 H _N B “ Tésts Required o ___.Comments - w )
he] -
[ =4 o
0 m E Provid h
i . 8 4 rovide as muc
Sample ID Client Sample ID or Depth Date TypeofSample | £ 88 fod o information about the
DA Information Sampled =06 4 R B
. {Lab use only) = < h T HE S sample as you can
S 588 fKE935E
s — ELZ D w3
ﬁ( Iﬁq?s-—‘ﬁzi* © "3} |BH-SB-31_0.5-1.0_210827 Elutriate X x | x
) 276559-1 BH-SB-32_0.0-1.0_210830 Elutriate X X X
276959-9 BH-SB-33_1.5-2.0_210830 Elutriate X X X
277161-1 BH-BP-20_0.0-1.0_210901 Elutriate X X X
277161-10 BH-BP-21_0.0-1.0 Elutriate X X X Use seawater provided
277161-12 BH-BP-21_2.0-3.0 Elutriate X X X with lab job 276460 for
277486-3 BH-SB-28_1.0-1.5_210906 Elutriate X x | x elutriate tumbling
277486-10 BH-SB-29_0.0-0.5_210906 Elutriate X X X
277569-4 BH-SB-34_0.0-0.5_210907 Elutriate X X X
277707-7 BH-BP-22_0.0-0.5_210908 Elutriate X X X
276959-7 QC108_210830 Elutriate
Ll x
Relinquished by (Company): [Received by (Company): -[5 LS e Lab Use Only
Print Name: Print Name: A‘Vleeﬂ Job number: Cooling: Ice/ Ice pack/ None
Date & Time: Date & Time: ?ﬁk VI Temperature: Security seal: Intact / Broken / None
Signature: ISignature: v TAT Req-SAMEday /1 /27131741 8TD

Form 302_V007

Issue date: 21 April 2021

Page of




/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au
e LABTEC .
envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 276673-A

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 2 Samples
Date samples received 01/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Hannah Nguyen, Metals Supervisor
Josh Williams, LC Supervisor

Nancy Zhang, Laboratory Manager

276673-A 10f12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Elutriate analysis - total

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

pH of Elutriate

pH of Elutriate after tumbling
Antimony-Total (Elutriate)
Arsenic-Total (Elutriate)
Lead-Total (Elutriate)
Mercury-Total (Elutriate)

Nickel-Total (Elutriate)

276673-A
R0OO

UNITS

pH units

pH units
pg/L
pg/L
pg/L
pg/L

pg/L

276673-A-27

BH-SB-31_0.5-
1.0_210827

27/08/2021
Sediment
23/09/2021
23/09/2021

7.9
8.2
2
<1
<1

<0.05

276673-A-32

BH-SB-31_3.5-
4.0_210827

27/08/2021
Sediment
23/09/2021
23/09/2021
7.9
8.2
<1

<1

<1

20f12



Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

Our Reference 276673-A-27
Your Reference UNITS BH-SB-31_0.5-
1.0_210827
Date Sampled 27/08/2021
Type of sample Sediment
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Perfluorobutanesulfonic acid Mg/L <0.0004
Perfluoropentanesulfonic acid pg/L <0.001
Perfluorohexanesulfonic acid - PFHxS Mg/L 0.001
Perfluoroheptanesulfonic acid pg/L <0.001
Perfluorooctanesulfonic acid PFOS Mg/L 0.0042
Perfluorodecanesulfonic acid Mg/L <0.002
Perfluorobutanoic acid Mg/L <0.002
Perfluoropentanoic acid pg/L <0.002
Perfluorohexanoic acid Mg/L 0.001
Perfluoroheptanoic acid pg/L <0.0004
Perfluorooctanoic acid PFOA Mg/L 0.0008
Perfluorononanoic acid Mg/L <0.001
Perfluorodecanoic acid Mg/L <0.002
Perfluoroundecanoic acid Mg/L <0.002
Perfluorododecanoic acid Mg/L <0.005
Perfluorotridecanoic acid Mg/L <0.01
Perfluorotetradecanoic acid Mg/L <0.05
4:2 FTS Hg/L <0.001
6:2 FTS Hg/L <0.0004
8:2FTS Hg/L <0.0004
10:2 FTS Hg/L <0.002
Perfluorooctane sulfonamide Mg/L <0.01
N-Methyl perfluorooctane sulfonamide Mg/L <0.005
N-Ethyl perfluorooctanesulfon amide Mg/L <0.01
N-Me perfluorooctanesulfonamid oethanol Mg/L <0.005
N-Et perfluorooctanesulfonamid oethanol Mg/L <0.05
MePerfluorooctanesulf- amid oacetic acid pg/L <0.002
EtPerfluorooctanesulf- amid oacetic acid pg/L <0.002
Surrogate '* Cs PFOS % 101
Surrogate '* C2 PFOA % 99
Extracted ISTD "* Cs PFBS % 80
Extracted ISTD '® O2 PFHxS % 93
Extracted ISTD '® C4 PFOS % 70

276673-A
R0OO

276673-A-32
BH-SB-31_3.5-

4.0 210827
27/08/2021

Sediment
22/09/2021
22/09/2021

<0.0004
<0.001
0.0009
<0.001
0.0022
<0.002
<0.002
<0.002
0.0008
<0.0004
0.0008
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
101
97
85
93
79

3 of 12



PFAS in Elutriate Trace Extended

Our Reference

Your Reference

Date Sampled

Type of sample

Extracted ISTD "* C4 PFBA
Extracted ISTD '® C3 PFPeA
Extracted ISTD "® C2 PFHxA
Extracted ISTD '® C4 PFHpA
Extracted ISTD '3 C4 PFOA
Extracted ISTD '® Cs PFNA
Extracted ISTD "* C2 PFDA
Extracted ISTD "* C2 PFUnDA
Extracted ISTD "* C2 PFDoDA
Extracted ISTD '3 C2 PFTeDA
Extracted ISTD "® C2 4:2FTS
Extracted ISTD" C2 6:2FTS
Extracted ISTD "® C2 8:2FTS
Extracted ISTD '® Cs FOSA
Extracted ISTD ds N MeFOSA
Extracted ISTD ds N EtFOSA
Extracted ISTD d7 N MeFOSE
Extracted ISTD ds N EtFOSE
Extracted ISTD ds N MeFOSAA
Extracted ISTD ds N EtFOSAA
Total Positive PFHxS & PFOS
Total Positive PFOS & PFOA

Total Positive PFAS

276673-A

R0OO

UNITS

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
pg/L
pg/L

pg/L

276673-A-27

BH-SB-31_0.5-
1.0_210827

27/08/2021
Sediment
31
74
85
108
96
89
89
89
79
73
143
125
124
64
43
42
62
58
97
102
0.0055
0.0050
0.0072

Client Reference: 60642423 - Viva Energy Gas Terminal

276673-A-32

BH-SB-31_3.5-
4.0 210827

27/08/2021
Sediment
27
77
92
116
99
96
98
97
81
99
150
129
139
52
50
43
68
65
60
98
0.0031
0.0030
0.0047

4 of 12



Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Elutriate A sediment is extracted 1:4 with site water and tumbled for 1 hour. The sample is then centrifuged and or filtered and analysed.
Please see report comments for more information.
INORG-004 Toxicity Characteristic Leaching Procedure (TCLP) using Zero Headspace Extraction (zHE) using AS4439 and USEPA 1311.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-022 Determination of various metals by ICP-MS.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

276673-A
R0OO

5 of 12



Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Elutriate analysis - total Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 23/09/2021 | 27 23/09/2021 23/09/2021 23/09/2021
Date analysed - 23/09/2021 | 27 23/09/2021 23/09/2021 23/09/2021
Antimony-Total (Elutriate) pg/L 1 Metals-022 <1 27 2 2 0 106
Arsenic-Total (Elutriate) pg/L 1 Metals-022 <1 27 <1 <1 0 108
Lead-Total (Elutriate) pg/L 1 Metals-022 <1 27 <1 <1 0 105
Mercury-Total (Elutriate) pg/L 0.05 Metals-021 <0.05 27 <0.05 <0.05 0 108
Nickel-Total (Elutriate) pg/L 1 Metals-022 <1 27 2 2 0 101

276673-A 6 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 | 27 22/09/2021 22/09/2021 22/09/2021
Date analysed - 22/09/2021 | 27 22/09/2021 22/09/2021 22/09/2021
Perfluorobutanesulfonic acid pg/L 0.0004 Org-029 <0.0004 27 <0.0004 <0.0004 0 99
Perfluoropentanesulfonic acid pg/L 0.001 Org-029 <0.001 27 <0.001 <0.001 0 108
Perfluorohexanesulfonic acid - PFHxS ug/L 0.0002 Org-029 0.001 27 0.001 0.001 0 104
Perfluoroheptanesulfonic acid pg/L 0.001 Org-029 <0.001 27 <0.001 <0.001 0 99
Perfluorooctanesulfonic acid PFOS ug/L 0.0002 Org-029 0.002 27 0.0042 0.0044 5 113
Perfluorodecanesulfonic acid pg/L 0.002 Org-029 <0.002 27 <0.002 <0.002 0 83
Perfluorobutanoic acid pg/L 0.002 Org-029 <0.002 27 <0.002 <0.002 0 94
Perfluoropentanoic acid pg/L 0.002 Org-029 <0.002 27 <0.002 <0.002 0 83
Perfluorohexanoic acid pg/L 0.0004 Org-029 0.001 27 0.001 0.0009 11 115
Perfluoroheptanoic acid pg/L 0.0004 Org-029 <0.0004 27 <0.0004 <0.0004 0 86
Perfluorooctanoic acid PFOA Mg/l 0.0002 Org-029 0.001 27 0.0008 0.0009 12 105
Perfluorononanoic acid pg/L 0.001 Org-029 <0.001 27 <0.001 <0.001 0 116
Perfluorodecanoic acid pg/L 0.002 Org-029 <0.002 27 <0.002 <0.002 0 92
Perfluoroundecanoic acid pg/L 0.002 Org-029 <0.002 27 <0.002 <0.002 0 102
Perfluorododecanoic acid pg/L 0.005 Org-029 <0.005 27 <0.005 <0.005 0 100
Perfluorotridecanoic acid pg/L 0.01 Org-029 <0.01 27 <0.01 <0.01 0 107
Perfluorotetradecanoic acid pg/L 0.05 Org-029 <0.05 27 <0.05 <0.05 0 100
4:2 FTS Mg/l 0.001 Org-029 <0.001 27 <0.001 <0.001 0 78

6:2 FTS Mg/l 0.0004 Org-029 <0.0004 27 <0.0004 <0.0004 0 98

8:2 FTS Mg/l 0.0004 Org-029 <0.0004 27 <0.0004 <0.0004 0 108
10:2 FTS Mg/l 0.002 Org-029 <0.002 27 <0.002 <0.002 0 97
Perfluorooctane sulfonamide pg/L 0.01 Org-029 <0.01 27 <0.01 <0.01 0 88
N-Methyl perfluorooctane sulfonamide pg/L 0.005 Org-029 <0.005 27 <0.005 <0.005 0 95
N-Ethyl perfluorooctanesulfon amide pg/L 0.01 Org-029 <0.01 27 <0.01 <0.01 0 93
N-Me perfluorooctanesulfonamid oethanol pg/L 0.005 Org-029 <0.005 27 <0.005 <0.005 0 100
N-Et perfluorooctanesulfonamid oethanol pg/L 0.05 Org-029 <0.05 27 <0.05 <0.05 0 95
MePerfluorooctanesulf- amid oacetic acid pg/L 0.002 Org-029 <0.002 27 <0.002 <0.002 0 83
EtPerfluorooctanesulf- amid oacetic acid pg/L 0.002 Org-029 <0.002 27 <0.002 <0.002 0 98
Surrogate '® Cg PFOS % Org-029 102 27 101 102 1 107
Surrogate ' C, PFOA % Org-029 98 27 99 96 3 99
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD ¥ C3 PFBS % Org-029 72 27 80 80 0 85
Extracted ISTD '® O, PFHxS % Org-029 87 27 93 91 2 94
Extracted ISTD ¥ C4 PFOS % Org-029 72 27 70 77 10 74
Extracted ISTD 3 C4 PFBA % Org-029 34 27 31 29 7 32
Extracted ISTD '3 C3 PFPeA % Org-029 78 27 74 72 3 77
Extracted ISTD '3 C, PFHxA % Org-029 85 27 85 86 1 92
Extracted ISTD '3 C4 PFHpA % Org-029 107 27 108 106 2 116
Extracted ISTD 3 C4 PFOA % Org-029 89 27 96 95 1 94
Extracted ISTD 3 Cs PFNA % Org-029 87 27 89 93 4 95
Extracted ISTD ¥ C, PFDA % Org-029 88 27 89 93 4 94
Extracted ISTD ¥ C, PFUnDA % Org-029 84 27 89 92 3 95
Extracted ISTD '3 C, PFDoDA % Org-029 74 27 79 84 6 89
Extracted ISTD ¥ C, PFTeDA % Org-029 77 27 73 71 3 102
Extracted ISTD 3 C, 4:2FTS % Org-029 132 27 143 142 1 141
Extracted ISTD'®C, 6:2FTS % Org-029 114 27 125 124 1 111
Extracted ISTD '3 C, 8:2FTS % Org-029 134 27 124 137 10 117
Extracted ISTD '3 Cg FOSA % Org-029 61 27 64 67 5 64
Extracted ISTD d3 N MeFOSA % Org-029 35 27 43 47 9 45
Extracted ISTD ds N EtFOSA % Org-029 32 27 42 43 2 42
Extracted ISTD d7 N MeFOSE % Org-029 51 27 62 66 6 62
276673-A 8 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended

Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD dg N EtFOSE % Org-029 51 27 58 61 5 60
Extracted ISTD d3 N MeFOSAA % Org-029 102 27 97 96 1 92
Extracted ISTD ds N EtFOSAA % Org-029 102 27 102 98 4 95
276673-A 9 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

276673-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

276673-A 11 of 12
R0OO



Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s).

PFBA, MeFOSA, EtFOSA Extracted Internal Standard is outside of global acceptance criteria (50-150%) for (LCS and/or MB) but
within analyte specific acceptance criteria.

Client supplied seawater used for reported blank and LCS.
Laboratory water blank all <PQL.

276673-A 12 of 12
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Client Details

Client

Attention

AECOM Australia Pty Ltd (Melbourne)

Sample Login Details

Your reference

Envirolab Reference

Date Sample Received

Date Instructions Received

Date Results Expected to be Reported

60642423 - Viva Energy Gas Terminal
276673-A

01/09/2021

20/09/2021

23/09/2021

Sample Condition

Samples received in appropriate condition for analysis
No. of Samples Provided

Turnaround Time Requested

Temperature on Receipt (°C)

Cooling Method

Sampling Date Provided

Comments

Yes

Additional Testing on 2 Samples
3 days

4

Ice Pack

YES

Nil

Please direct any queries to:

Aileen Hie

Phone: 02 9910 6200
Fax: 029910 6201

Email: ahie@envirolab.com.au

Analysis Underway, details on the following page:

Jacinta Hurst

Phone: 02 9910 6200
Fax: 029910 6201
Email: jhurst@envirolab.com.au
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Sample ID

BH-BP-19_0.0-0.5_210826
BH-BP-19_0.5-1.0_210826
BH-BP-19_1.0-1.5_210826
BH-BP-19_1.5-2.0_210826
BH-BP-19_2.0-2.5_210826
BH-BP-19_2.5-3.0_210826
BH-BP-19_3.5-4.0_210826
BH-BP-19_4.5-5.0_210826
BH-BP-19_5.5-6.0_210826
BH-BP-19_6.5-7.0_210826
PW-BP-19 210826

QC104 210826
QC306_210826
QC204_210826
BH-SB-30_0.0-0.5_210827
BH-SB-30_0.5-1.0_210827
BH-SB-30_1.0-1.5_210827
BH-SB-30_1.5-2.0_210827
BH-SB-30_2.0-2.5_210827
BH-SB-30_2.5-3.0_210827
BH-SB-30_3.5-4.0_210827
BH-SB-30_4.5-5.0_210827
PW-SB-30_210827
QC106_210827
QC307_210827
BH-SB-31_0.0-0.5_210827
BH-SB-31_0.5-1.0_210827
BH-SB-31_1.0-1.5_210827
BH-SB-31_1.5-2.0_210827
BH-SB-31_2.0-2.5_210827
BH-SB-31_2.5-3.0_210827
BH-SB-31_3.5-4.0_210827

AN N N e N N N N e N N N N N N N N N YN N NI NI N NN On Hold

ANIENENEN

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au
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Sample ID

BH-SB-31_4.5-5.0_210827
PW-SB-31_210827
QC105_210827
QC404_210827

v
v
v
v

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable

metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.
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CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

02 9910 6200 | 3 " sydney@envirolab.com.au

Perth [ab - MPL Laboratories

Company:

Contact Person:

Client Project Name/Number/Site etc (ie report title):

60642423 - Viva Energy Gas Terminal Project

16-18 Hayden Crt, Myaree, WA 6154
(D 08 9317 2505 | ! < lab@mpl.com.au

Melbourne Lab - Envirolab Services

Email Results to:

Email Invoice to:

[“]Esdat ] Equis

Additional report format:

Project Mgr: PO No. (if applicable): 25 Research Drive, Croydon South, VIC 3136
Sampler: Envirolab Quote No. : 215Y185 Rev1 P 03 9763 2500 | 5~ melbourne@envirolab.com.au
Address: Date results required: Adelaide Office - Envirolab Services
|:] D D 7a The Parade, Norwood, SA 5067
Or choose: (9 08 7087 6800 | &7 adelaide@envirolab.com.au
tandard D 1d 2d 3d
Standan Same Day 2 2y = Brisbane Office - Envirolab Services
Phone: Note: Inform lab in advance if urgent turaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014
{9 07 3266 9532 | /' brisbane@envirolab.com.au

Lab Commenits:

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
D 08 8967 1201 | { £ darwin@envirolab.com.au

Sample information

Tests Required

Comments

5:.:;753 Client Sample ID or Depth Date Type of Sample é 82 Eod o inf::?r:’algiir?zlgﬁ:he
(Lab use only) Information Sampled § % 2 ;'; % fé -‘_E sample as you can
- 228 kZ82°5
276673-32 _|BH-SB-31_3.5-4.0_21 0827 Elutriate X X X
: |276959: BH-SB-32_2.5-3.0_210830 Elutriate x x | x
m-ﬂi BH-BP-21_3.0-4.0 Elutriate X X X
277486-18 BH-SB-29_5.0-6.0_210906 Elutriate X X X
277569-8 BH-SB-34_2.0-2.5_210907 Elutriate x x | x Use seawater provided
277569-9 BH-SB-34_2.5-3.0_210907 Elutriate X X X with lab job 276460 for
277707-6 BH-SB-36_2.5-3.0_210908 Elutriate X x | x elutriate tumbling
277707-8 BH-BP-22_2.0-2.5_210908 Elutriate X X X
277486-14 BH-SB-29_2.0-2.5_210906 Elutriate X X X
2 QC109_210831 Elutriate X x | x
O x
Relinquished by (Company): |received by (Company): EL,S . o Lab Use Only o
Print Name: Print Name: /}.Ieem Job number: 277 (; ?_YQ - /‘l’ Cooling: lce/Ice pack/ None
Date & Time: Date & Time: %f 4 z/l Temperature: Security seal: Intact / Broken / None
Signature: Signature: . TATReq-SAMEday /1 /21/3 14/ STD

Form 302_V007

Issue date: 21 April 2021

Doe : 23[9z

Page of




/o \  EniRolas ENVIROLAB GROUP

EH&E—“%HB @g_\_d CHA'N OF CUSTODY FORM - Client National phone number 1300 424 344

Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

> 02 9910 6200 | > : sydney@envirolab.com.au
[Copyright and Confidential]
Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154

Company: Client Project Name/Number/Site etc (ie report title): (% 08 9317 2505 | < lab@mpl.com.au
Contact Person: 60642423 - Viva Energy Gas Terminal Project
. . _ Melbourne Lab - Envirolab Services
Project Mgr: |PO No. (if applicable): 25 Research Drive, Croydon South, VIC 3136
Sampler: Envirolab Quote No. : 21SY185_Rev1 3 03 9763 2500 | 2 melbourne@envirolab.com.au
Address: Date results required: Adelaide Office - Envirolab Services
7 7a The Parade, Norwood, SA 5067
Or choose: 0 0 O ) 08 7087 6800 | 37 adelaide@envirolab.com.au
Standard Same Day 1 day 2 day 8 day Brisbane Office - Envirolab Services
Note: Inform lab in advance if urgent turnaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014
{P 07 3266 9532 | _< brisbane@envirolab.com.au

. Additional report format: Esdat |:| Equis .
Email Results to: - Darwin Office - Envirolab Services
Lab Comments: Unit 20119 Reichardt Road, Winnellie, NT 0820
(> 08 8967 1201 | U < darwin@envirolab.com.au
Email Invoice to:
Sample information ) ' o ) Tésts Required s ~ Comments
el -
C L=
E' iroiab o p E Provide as much
nvirolal . 2. g
Sample:ID Client Sampl_e 1D or Depth Date TypeofSample | § 4= o 4 @ information about the
- Information Sampled =C 4 N ]
(Lab use only). 5 < h o 83 sample as you can
S 588 K595 E
- ELZ h g w2
276673-27 .. {BH-8B-31_0.5-1.0_21 0827 Elutriate X X X
1] 276959-15 ¥ |BH-SB-32_0.0-1.0_210830 Elutriate X X X
B i :
276959297 BH-SB-33_1.5-2.0_210830 Elutriate X X X
277161-1 BH-BP-20_0.0-1.0_210901 Elutriate X X X
277161-10 BH-BP-21_0.0-1.0 Elutriate X x | x Use seawater provided
277161-12 BH-BP-21_2.0-3.0 Elutriate X X X with lab job 276460 for
277486-3 BH-SB-28_1.0-1.5_210906 Elutriate X x | x elutriate tumbling
277486-10 BH-SB-29_0.0-0.5_210906 Elutriate X X X
277569-4 BH-SB-34_0.0-0.5_210907 Elutriate X X X
277707-7 'B'H-BP—22_0.0-0.5___21 0808 Elutriate X X X
;T dl®c108_210830 Elutriate
] x
Relinquished by {Company): Received by (Company): WS ’ " Lab Use Only .
Print Name: Print Name: ‘A7L€ Job number: Cooling: Ice / Ice pack / None
Date & Time: Date & Time: 25 Iq/lb ’, N Temperature: Security seal: Intact / Broken / None
T
Signature: Signature: { M\ ~ TATReq-SAMEday /1 /2173174 STD

Form 302_V007 Issue date: 21 April 2021 Page of



/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au
e LABTEC .
envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 276959-A

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 4 samples
Date samples received 02/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Hannah Nguyen, Metals Supervisor
Josh Williams, LC Supervisor

Nancy Zhang, Laboratory Manager

276959-A 10f12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Elutriate analysis - total

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

pH of Elutriate

pH of Elutriate after tumbling
Antimony-Total (Elutriate)
Arsenic-Total (Elutriate)
Lead-Total (Elutriate)
Mercury-Total (Elutriate)

Nickel-Total (Elutriate)

276959-A
R0OO

UNITS

pH units

pH units
pg/L
pg/L
pg/L
pg/L

pg/L

276959-A-1

BH-SB-32_0.0-

1.0_210830
30/08/2021

Sediment
23/09/2021
23/09/2021

7.9
8.2
4
<1
<1

<0.05

276959-A-5

BH-SB-32_2.5-
3.0_210830

30/08/2021
Sediment
23/09/2021
23/09/2021

7.9
8.3
<1

<1

<1

276959-A-7

276959-A-9

QC108_210830 | BH-SB-33_1.5-

30/08/2021
Sediment
23/09/2021
23/09/2021
7.9
8.2
3
<1
<1

<0.05

2.0_210830
30/08/2021

Sediment
23/09/2021
23/09/2021

7.9
8.0
4
<1
<1

<0.05
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Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

276959-A-7

Our Reference 276959-A-1
Your Reference UNITS BH-SB-32_0.0-

1.0_210830
Date Sampled 30/08/2021
Type of sample Sediment
Date prepared - 22/09/2021
Date analysed @ 22/09/2021
Perfluorobutanesulfonic acid Mg/L <0.0004
Perfluoropentanesulfonic acid pg/L <0.001
Perfluorohexanesulfonic acid - PFHxS Mg/L 0.0009
Perfluoroheptanesulfonic acid pg/L <0.001
Perfluorooctanesulfonic acid PFOS Mg/L 0.0033
Perfluorodecanesulfonic acid Mg/L <0.002
Perfluorobutanoic acid Mg/L <0.002
Perfluoropentanoic acid pg/L <0.002
Perfluorohexanoic acid Mg/L 0.001
Perfluoroheptanoic acid pg/L <0.0004
Perfluorooctanoic acid PFOA Mg/L 0.0009
Perfluorononanoic acid Mg/L <0.001
Perfluorodecanoic acid Mg/L <0.002
Perfluoroundecanoic acid Mg/L <0.002
Perfluorododecanoic acid Mg/L <0.005
Perfluorotridecanoic acid Mg/L <0.01
Perfluorotetradecanoic acid Mg/L <0.05
4:2 FTS Hg/L <0.001
6:2 FTS Hg/L <0.0004
8:2FTS Hg/L <0.0004
10:2 FTS Hg/L <0.002
Perfluorooctane sulfonamide Mg/L <0.01
N-Methyl perfluorooctane sulfonamide Mg/L <0.005
N-Ethyl perfluorooctanesulfon amide Mg/L <0.01
N-Me perfluorooctanesulfonamid oethanol Mg/L <0.005
N-Et perfluorooctanesulfonamid oethanol Mg/L <0.05
MePerfluorooctanesulf- amid oacetic acid pg/L <0.002
EtPerfluorooctanesulf- amid oacetic acid pg/L <0.002
Surrogate '* Cs PFOS % 104
Surrogate '* C2 PFOA % 96
Extracted ISTD "* Cs PFBS % 81
Extracted ISTD '® O2 PFHxS % 92
Extracted ISTD '® C4 PFOS % 72

276959-A

R0OO

276959-A-5

BH-SB-32_2.5-

3.0_210830
30/08/2021

Sediment
22/09/2021
22/09/2021

<0.0004
<0.001
0.0008
<0.001
0.002
<0.002
<0.002
<0.002
0.0008
<0.0004
0.0007
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
100
96
81
92
77

30/08/2021
Sediment
22/09/2021
22/09/2021
<0.0004
<0.001
0.001
<0.001
0.0023
<0.002
<0.002
<0.002
0.0009
<0.0004
0.0009
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
98
97
76
81
74

276959-A-9

QC108_210830 | BH-SB-33_1.5-

2.0_210830
30/08/2021

Sediment
22/09/2021
22/09/2021

<0.0004
<0.001
0.001
<0.001
0.0038
<0.002
<0.002
<0.002
0.002
<0.0004
0.001
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
100
97
72
84
78
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PFAS in Elutriate Trace Extended

Our Reference

Your Reference

Date Sampled

Type of sample

Extracted ISTD "* C4 PFBA
Extracted ISTD '® C3 PFPeA
Extracted ISTD "® C2 PFHxA
Extracted ISTD '® C4 PFHpA
Extracted ISTD '3 C4 PFOA
Extracted ISTD '® Cs PFNA
Extracted ISTD "* C2 PFDA
Extracted ISTD "* C2 PFUnDA
Extracted ISTD "* C2 PFDoDA
Extracted ISTD '3 C2 PFTeDA
Extracted ISTD "® C2 4:2FTS
Extracted ISTD" C2 6:2FTS
Extracted ISTD "® C2 8:2FTS
Extracted ISTD '® Cs FOSA
Extracted ISTD ds N MeFOSA
Extracted ISTD ds N EtFOSA
Extracted ISTD d7 N MeFOSE
Extracted ISTD ds N EtFOSE
Extracted ISTD ds N MeFOSAA
Extracted ISTD ds N EtFOSAA
Total Positive PFHxS & PFOS
Total Positive PFOS & PFOA

Total Positive PFAS

276959-A

R0OO

UNITS

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
pg/L
pg/L

pg/L

276959-A-1

BH-SB-32_0.0-
1.0_210830

30/08/2021
Sediment
27
68
83
107
96
88
87
84
77
77
125
112
104
62
40
40
60
58
81
83
0.0042
0.0042
0.0061

276959-A-5

BH-SB-32_2.5-
3.0_210830

30/08/2021
Sediment
30
79
89
110
96
92
95
93
84
93
146
122
122
53
41
40
60
58
68
98
0.0026
0.0025
0.0041

Client Reference: 60642423 - Viva Energy Gas Terminal

276959-A-7 276959-A-9
QC108_210830 | BH-SB-33_1.5-
2.0_210830
30/08/2021 30/08/2021
Sediment Sediment

26 29

63 67

75 78

98 102

85 88

83 87

85 90

80 94

77 92

82 80

113 117

106 105

107 115

59 72

34 42

32 41

58 72

57 68

78 98

79 99
0.0033 0.0053
0.0032 0.0053
0.0052 0.0084
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Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Elutriate A sediment is extracted 1:4 with site water and tumbled for 1 hour. The sample is then centrifuged and or filtered and analysed.
Please see report comments for more information.
INORG-004 Toxicity Characteristic Leaching Procedure (TCLP) using Zero Headspace Extraction (zHE) using AS4439 and USEPA 1311.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-022 Determination of various metals by ICP-MS.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

276959-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Elutriate analysis - total

Test Description

Date prepared

Date analysed
Antimony-Total (Elutriate)
Arsenic-Total (Elutriate)
Lead-Total (Elutriate)
Mercury-Total (Elutriate)

Nickel-Total (Elutriate)

Units

pg/L
pg/L
pg/L
pg/L

pg/L

276959-A

R0OO

PQL

0.05

Method

Metals-022
Metals-022
Metals-022
Metals-021

Metals-022

Blank
23/09/2021
23/09/2021

<1

<1

<1
<0.05

<1

#
1

1

Base
23/09/2021
23/09/2021

4
<1
<1

<0.05

Duplicate
Dup.
23/09/2021
23/09/2021
6
3
<1

<0.05

RPD

40

100

100

Spike Recovery %

LCS-W1
23/09/2021
23/09/2021

106
108
105
108

101

276959-A-5
23/09/2021
23/09/2021

86

111

84
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QUALITY CONTROL: PFAS in Elutriate Trace Extended

Client Reference: 60642423 - Viva Energy Gas Terminal

Test Description Units
Date prepared -

Date analysed -

Perfluorobutanesulfonic acid pg/L
Perfluoropentanesulfonic acid pg/L
Perfluorohexanesulfonic acid - PFHxS pg/L
Perfluoroheptanesulfonic acid pg/L
Perfluorooctanesulfonic acid PFOS pg/L
Perfluorodecanesulfonic acid pg/L
Perfluorobutanoic acid pg/L
Perfluoropentanoic acid pg/L
Perfluorohexanoic acid pg/L
Perfluoroheptanoic acid pg/L
Perfluorooctanoic acid PFOA pg/L
Perfluorononanoic acid pg/L
Perfluorodecanoic acid pg/L
Perfluoroundecanoic acid pg/L
Perfluorododecanoic acid pg/L
Perfluorotridecanoic acid pg/L
Perfluorotetradecanoic acid pg/L
4:2 FTS pg/L
6:2 FTS pg/L
8:2 FTS pg/L
10:2 FTS pg/L
Perfluorooctane sulfonamide pg/L
N-Methyl perfluorooctane sulfonamide pg/L
N-Ethyl perfluorooctanesulfon amide pg/L
N-Me perfluorooctanesulfonamid oethanol pg/L
N-Et perfluorooctanesulfonamid oethanol pg/L
MePerfluorooctanesulf- amid oacetic acid pg/L
EtPerfluorooctanesulf- amid oacetic acid pg/L
Surrogate '3 Cg PFOS %

Surrogate ' C, PFOA %

276959-A

R0OO

PQL

0.0004
0.001

0.0002

0.001

0.0002

0.002
0.002
0.002
0.0004
0.0004
0.0002
0.001
0.002
0.002
0.005
0.01
0.05
0.001
0.0004
0.0004
0.002
0.01

0.005

0.01

0.005

0.05

0.002

0.002

Method

Org-029
Org-029

Org-029

Org-029

Org-029

Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Blank
22/09/2021
22/09/2021

<0.0004
<0.001

0.001

<0.001

0.002

<0.002
<0.002
<0.002
0.001
<0.0004
0.001
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01

<0.005

<0.01

<0.005

<0.05

<0.002

<0.002

102

98

#
1

1

1

Base
22/09/2021
22/09/2021

<0.0004
<0.001

0.0009

<0.001

0.0033

<0.002
<0.002
<0.002
0.001
<0.0004
0.0009
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01

<0.005

<0.01

<0.005

<0.05

<0.002

<0.002

104

96

Duplicate
Dup.
22/09/2021
22/09/2021
<0.0004
<0.001

0.0009

<0.001

0.002

<0.002
<0.002
<0.002
0.0009
<0.0004
0.0008
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01

<0.005
<0.01
<0.005
<0.05
<0.002
<0.002

90

100

RPD

Spike Recovery %

LCS-W1
22/09/2021
22/09/2021

99
108

104

99

113

83
94
83
115
86
105
116
92
102
100
107
100
78
98
108
97
88

95

93

100

95

83

98

107

99

276959-A-5
22/09/2021
22/09/2021

93
102

98

97

99

85
<)
84
115
91
100
120
)
99
97
101
101
82
%
105
80
88

100

96

105

99

83

101

99

98
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QUALITY CONTROL: PFAS in Elutriate Trace Extended

Test Description

Extracted ISTD ¥ C3 PFBS

Extracted ISTD '® O, PFHxS

Extracted ISTD ¥ C4 PFOS

Extracted ISTD '3 C4 PFBA

Extracted ISTD '3 C3 PFPeA

Extracted ISTD ® C, PFHxA

Extracted ISTD '3 C4 PFHpA

Extracted ISTD 3 C4 PFOA

Extracted ISTD '3 Cs PFNA

Extracted ISTD '3 C, PFDA

Extracted ISTD ¥ C, PFUnDA

Extracted ISTD '3 C, PFDoDA

Extracted ISTD ¥ C, PFTeDA

Extracted ISTD '3 C, 4:2FTS

Extracted ISTD' C, 6:2FTS

Extracted ISTD '3 C; 8:2FTS

Extracted ISTD '3 Cg FOSA

Extracted ISTD d3 N MeFOSA

Extracted ISTD ds N EtFOSA

Extracted ISTD d7 N MeFOSE

Client Reference: 60642423 - Viva Energy Gas Terminal

Units
%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

276959-A

R0OO

PQL

Method
Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Blank
72

87

72

34

78

85

107

89

87

88

84

74

7

132

114

134

61

35

32

51

#

Base

81

92

72

27

68

83

107

96

88

87

84

7

7

125

112

104

62

40

40

60

Duplicate

Dup.

77

90

79

27

67

83

104

91

93

90

89

81

82

115

105

114

64

44

41

65

RPD

Spike Recovery %

LCS-W1
85

94

74

32

7

92

116

94

95

94

95

89

102

141

111

117

64

45

42

62

276959-A-5
78

90

73

28

75

86

106

90

85

88

84

79

89

148

114

119

53

42

40

62
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 |276959-A-5
Extracted ISTD dg N EtFOSE % Org-029 51 1 58 61 5 60 61
Extracted ISTD d3 N MeFOSAA % Org-029 102 1 81 84 4 92 72
Extracted ISTD ds N EtFOSAA % Org-029 102 1 83 89 7 95 94
276959-A 9 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

276959-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

276959-A 11 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s).

PFBA, MeFOSA, EtFOSA Extracted Internal Standard is outside of global acceptance criteria (50-150%) for (LCS and/or MB) but
within analyte specific acceptance criteria.

Client supplied seawater used for reported blank and LCS.
Laboratory water blank all <PQL.

276959-A 12 of 12
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SAMPLE RECEIPT ADVICE

Client Details
Client AECOM Australia Pty Ltd (Melbourne)

Attention I

Sample Login Details

Your reference 60642423 - Viva Energy Gas Terminal
Envirolab Reference 276959-A

Date Sample Received 02/09/2021

Date Instructions Received 20/09/2021

Date Results Expected to be Reported 23/09/2021

Sample Condition

Samples received in appropriate condition for analysis Yes

No. of Samples Provided Additional Testing on 4 samples
Turnaround Time Requested 3 days

Temperature on Receipt (°C) 4

Cooling Method Ice Pack

Sampling Date Provided YES

Comments
Nil

Please direct any queries to:

Analysis Underway, details on the following page:
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Sample ID

On Hold

BH-SB-32_0.0-1.0_210830 v v
BH-SB-32_1.0-1.5_210830 v
BH-SB-32_1.7-2.0_210830
BH-SB-32_2.0-2.5_210830 v
BH-SB-32_2.5-3.0_210830 v v
PW-SB-32_210830 v
QC108_210830 v v
QC406_210830

BH-SB-33_1.5-2.0_210830 v v
BH-SB-33_2.0-2.5_210830

BH-SB-33_2.5-3.0_210830

BH-SB-33_3.0-4.0_210830

BH-SB-33_4.0-5.0_210830

PW-SB-33_210830

QC107_210830

QC308_210830

QC309_210831

BH-BP-22_3.0-4.0_210831

BH-BP-22_4.0-5.0_210831

BH-BP-22_5.0-6.0_210831

BH-BP-22_6.0-7.0_210831

PW-BP-22_210831

QC109_210831 v v
BH-SB-32_0.0-1.0_210830 - [TRIPLICATE] v

AN

AN

AN N N N N N YN NI N N NN

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.
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CHAIN OF CUSTODY FORM - Client

Company: |AECOM

Client Project Name/Number/Site etc (ie report title):

Contact Person:

60642423 - Viva Energy Gas Terminal Project

Project Mgr: ]PO No. (if applicable):
Sampler: BC IEnviroIab Quote No. : 215Y185 Rev1
Address: Date resuits required:

O g O

2 day

Or choose:

Standard Same Day 1 day 3 day

Email Resuits to:

Note: Inform lab in advance if urgent turnaround is required - surcharges apply

Additiona! report format: Esdat |:| Equis

Lab Comments:

Email Invoice to:

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services
12 Ashley St, Chatswood, NSW 2067
) 02 9910 6200 | & sydney@envirolab.com.au

Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154
) 08 9317 2505 | { % lab@mpl.com.au

NMelbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
3 03 9763 2500 | & melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
D 08 7087 6800 | 7 adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
O 07 3266 9532 | [ < brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
) 08 8967 1201 | < darwin@envirolab.com.au

: _ Sample information

Tests Required k

Conimerits

g::::«:alg Client Sample ID or Depth Date Type of Sample :§ 52 Eod o inf::):alfii:sa:;:ctr:he
(Lab use only) Information Sampled i % 2 A % _% % sample as you can
276673-32 BH-SB-31_3.5-4.0_210827 Elutriate X X X
276959-5 BH-SB-32_2.5-3.0_210830 Elutriate X X X
277161-13 BH-BP-21_3.0-4.0 Elutriate X X X
277486-18 BH-SB-29_5.0-6.0_210906 Elutriate X X X
277569-8 BH-SB-34_2.0-2.5_210907 Elutriate X x | x Use seawater provided
277569-9 BH-SB-34_2.5-3.0_210907 Elutriate X X X with lab job 276460 for
277707-6 BH-SB-36_2.5-3.0_210908 Elutriate X x | x elutriate tumbling
277707-8 BH-BP-22_2.0-2.5_210908 Elutriate X X X
277486-14 BH-SB-29_2.0-2.5_210906 Elutriate X X X
276959-23 QC109_210831 Elutriate X X X
L] x
Relinquished by (Company): lReceived by (Company): ELS _ - ~Lab Us¢ Only
Print Name: IPrint Name: A1 ’P'? n Job number: Z-? 7 ' (') ' ’4‘ Cooling: Ice/Ice pack / None
Date & Time: IDate & Time: %, ‘ll _?/I Temperature: Security seal: Intact / Broken / None
Signature: ISignature: M\ g TATReq-SAMEday /1 /2 /3 1/ 41 STD

Form 302_V007

Issue date: 21 April 2021

pJe
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CHA‘IN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

) 02 9910 6200 | '] sydney@envirolab.com.au

Perth Lab - MPL. Laboratories

Email Results to:

Email Invoice to:

Company: AECOM Client Project Name/Number/Site etc (ie report title):
Contact Person: 60642423 - Viva Energy Gas Terminal Project
Project Mgr: |PO No. (if applicable):
Sampler: Envirolab Quote No. : 218Y185 Rev1
Address: Date results required:

Or choose: D 4 D

Standard Same Day 1 day 2 day 3 day

Phone: Mob: Note: Inform lab in advance if urgent turnaround is required - surcharges apply

Additional report format: Esdat D Equis

Lab Comments:

16-18 Hayden Crt, Myaree, WA 6154
) 08 9317 2506 | {.< lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
@ 03 9763 2500 | ¥ melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
() 08 7087 6800 | & adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QL.D 4014
O 07 3266 9532 | L < brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winneilie, NT 0820
) 08 8967 1201 | LX darwin@envirolab.com.au

Sample information

Tests Requiredf

‘Comments

. SE:::;::alll)J Client Samplle b or Depth Date Type of Sample § p'f aa': E © =4 infl:):l‘::lalgz:sal;zt::he
(Lab use only) .- Information Sampled % % 2 2 % §i sample as you can
. L FEEE

276673-27 BH-SB-31_0.5-1.0_210827 Elutriate X X X

276959-1 BH-SB-32_0.0-1.0_210830 Elutriate X X X

276959-9 BH-SB-33_1.5-2.0_210830 Elutriate X X X

2771611 ./ |BH-BP-20_0.0-1.0_210901 Elutriate X x | x

277161-10 _J |BH-BP-21_0.0-1.0 Elutriate X X | x Use seawater provided

27716112 /|BH-BP-21_2.03.0 Elutriate X X X with lab job 276460 for

277486-3 BH-SB-28_1.0-1.5_210906 Elutriate X x | x elutriate tumbling

277486-10 BH-SB-29_0.0-0.5_210906 Elutriate X X X

277569-4 BH-SB-34_0.0-0.5_210907 Elutriate X X X

277707-7 BH-BP-22_0.0-0.5_210908 Elutriate X X X

276959-7 QC108_210830 Elutriate

L x

Relinquished by (Company): Received by (Company): E(/S ] ) Lab Use Only .

Print Name: Print Name: ﬁ'l \909\ Job number: Cooling: Ice/lce pack / None

Date & Time: Date & Time: N lq I vi Temperature: Security seal: Intact / Broken / None

Signature: Signature: TATReq-SAMEday /1/2/3 14/ STD

Form 302_V007

Issue date: 21 April 2021
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CERTIFICATE OF ANALYSIS 277161-A

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 4 Samples
Date samples received 03/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Hannah Nguyen, Metals Supervisor
Josh Williams, LC Supervisor

Nancy Zhang, Laboratory Manager
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Elutriate analysis - total

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

pH of Elutriate

pH of Elutriate after tumbling
Antimony-Total (Elutriate)
Arsenic-Total (Elutriate)
Lead-Total (Elutriate)
Mercury-Total (Elutriate)

Nickel-Total (Elutriate)

277161-A
R0OO

UNITS

pH units

pH units
pg/L
pg/L
pg/L
pg/L

pg/L

277161-A-1

BH-BP-20_0.0-
1.0_210901

1/09/2021
Sediment
23/09/2021
23/09/2021
7.9
8.4
3
<1
<1

<0.05

277161-A-10

BH-BP-21_0.0-
1.0

1/09/2021
Sediment
23/09/2021
23/09/2021
7.9
8.2
2
<1
<1

<0.05

Client Reference: 60642423 - Viva Energy Gas Terminal

277161-A-12

BH-BP-21_2.0-
3.0

1/09/2021
Sediment
23/09/2021
23/09/2021
7.9
8.4
11
19
<1

<0.05

277161-A-13

BH-BP-21_3.0-
40

1/09/2021
Sediment
23/09/2021
23/09/2021
7.9
8.3
2
2
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PFAS in Elutriate Trace Extended

277161-A-10

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed
Perfluorobutanesulfonic acid
Perfluoropentanesulfonic acid
Perfluorohexanesulfonic acid - PFHxS
Perfluoroheptanesulfonic acid
Perfluorooctanesulfonic acid PFOS
Perfluorodecanesulfonic acid
Perfluorobutanoic acid
Perfluoropentanoic acid
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid PFOA
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluoroundecanoic acid
Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluorotetradecanoic acid

4:2 FTS

6:2 FTS

8:2FTS

10:2 FTS

Perfluorooctane sulfonamide
N-Methyl perfluorooctane sulfonamide
N-Ethyl perfluorooctanesulfon amide
N-Me perfluorooctanesulfonamid oethanol
N-Et perfluorooctanesulfonamid oethanol
MePerfluorooctanesulf- amid oacetic acid
EtPerfluorooctanesulf- amid oacetic acid
Surrogate '* Cs PFOS

Surrogate '* C2 PFOA

Extracted ISTD "* Cs PFBS

Extracted ISTD '® O2 PFHxS
Extracted ISTD '® C4 PFOS

277161-A
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UNITS

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
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
%
%
%
%

%

277161-A-1

BH-BP-20_0.0-
1.0_210901

1/09/2021
Sediment
22/09/2021
22/09/2021
<0.0004
<0.001
0.001
<0.001
0.0038
<0.002
<0.002
<0.002
0.001
<0.0004
0.0008
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
98
97
75
89
76

BH-BP-21_0.0-

1.0
1/09/2021

Sediment
22/09/2021
22/09/2021

<0.0004
<0.001
0.002
<0.001
0.0088
<0.002
<0.002
<0.002
0.001
0.0004
0.002
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
100
97
74
88
75

Client Reference: 60642423 - Viva Energy Gas Terminal

277161-A-12
BH-BP-21_2.0-

3.0
1/09/2021

Sediment
22/09/2021
22/09/2021

<0.0004
<0.001
0.0006
<0.001
0.0006
<0.002
<0.002
<0.002
0.0009
<0.0004
0.0006
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
97
97
74
86
78

277161-A-13
BH-BP-21_3.0-

4.0
1/09/2021

Sediment
22/09/2021
22/09/2021

<0.0004
<0.001
0.0008
<0.001
0.001
<0.002
<0.002
<0.002
0.0007
<0.0004
0.0006
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
100
101
82
88
77
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PFAS in Elutriate Trace Extended

Our Reference

Your Reference

Date Sampled

Type of sample

Extracted ISTD "* C4 PFBA
Extracted ISTD '® C3 PFPeA
Extracted ISTD "® C2 PFHxA
Extracted ISTD '® C4 PFHpA
Extracted ISTD '3 C4 PFOA
Extracted ISTD '® Cs PFNA
Extracted ISTD "* C2 PFDA
Extracted ISTD "* C2 PFUnDA
Extracted ISTD "* C2 PFDoDA
Extracted ISTD '3 C2 PFTeDA
Extracted ISTD "® C2 4:2FTS
Extracted ISTD" C2 6:2FTS
Extracted ISTD "® C2 8:2FTS
Extracted ISTD '® Cs FOSA
Extracted ISTD ds N MeFOSA
Extracted ISTD ds N EtFOSA
Extracted ISTD d7 N MeFOSE
Extracted ISTD ds N EtFOSE
Extracted ISTD ds N MeFOSAA
Extracted ISTD ds N EtFOSAA
Total Positive PFHxS & PFOS
Total Positive PFOS & PFOA

Total Positive PFAS

277161-A
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UNITS

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
pg/L
pg/L

pg/L

277161-A-1

BH-BP-20_0.0-
1.0_210901

1/09/2021
Sediment
28
63
81
100
92
89
88
92
85
81
152
122
124
57
28
26
54
51
101
102
0.0051
0.0046
0.0069

277161-A-10

BH-BP-21_0.0-
1.0

1/09/2021
Sediment
28
65
76
99
88
88
88
96
88
80
132
107
117
62
42
42
60
58
96
104
0.010
0.010
0.014

Client Reference: 60642423 - Viva Energy Gas Terminal

277161-A-12

BH-BP-21_2.0-
3.0

1/09/2021
Sediment
#
50
65
96
85
88
88
94
86
82
112
99
109
65
44
43
69
65
80
92
0.001
0.001
0.0027

277161-A-13

BH-BP-21_3.0-
4.0

1/09/2021
Sediment
27
68
86
107
93
94
96
95
90
97
146
115
125
64
44
44
69
64
94
111
0.002
0.002
0.0033
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Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Elutriate A sediment is extracted 1:4 with site water and tumbled for 1 hour. The sample is then centrifuged and or filtered and analysed.
Please see report comments for more information.
INORG-004 Toxicity Characteristic Leaching Procedure (TCLP) using Zero Headspace Extraction (zHE) using AS4439 and USEPA 1311.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-022 Determination of various metals by ICP-MS.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

277161-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Elutriate analysis - total Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 23/09/2021 23/09/2021
Date analysed - 23/09/2021 23/09/2021
Antimony-Total (Elutriate) pg/L 1 Metals-022 <1 106
Arsenic-Total (Elutriate) pg/L 1 Metals-022 <1 108
Lead-Total (Elutriate) pg/L 1 Metals-022 <1 105
Mercury-Total (Elutriate) pg/L 0.05 Metals-021 <0.05 108
Nickel-Total (Elutriate) pg/L 1 Metals-022 <1 101

277161-A 6 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Perfluorobutanesulfonic acid pg/L 0.0004 Org-029 <0.0004 99
Perfluoropentanesulfonic acid pg/L 0.001 Org-029 <0.001 108
Perfluorohexanesulfonic acid - PFHxS Mg/l 0.0002 Org-029 0.001 104
Perfluoroheptanesulfonic acid pg/L 0.001 Org-029 <0.001 99
Perfluorooctanesulfonic acid PFOS Mg/l 0.0002 Org-029 0.002 113
Perfluorodecanesulfonic acid pg/L 0.002 Org-029 <0.002 83
Perfluorobutanoic acid pg/L 0.002 Org-029 <0.002 94
Perfluoropentanoic acid pg/L 0.002 Org-029 <0.002 83
Perfluorohexanoic acid pg/L 0.0004 Org-029 0.001 115
Perfluoroheptanoic acid pg/L 0.0004 Org-029 <0.0004 86
Perfluorooctanoic acid PFOA pg/L 0.0002 Org-029 0.001 105
Perfluorononanoic acid pg/L 0.001 Org-029 <0.001 116
Perfluorodecanoic acid pg/L 0.002 Org-029 <0.002 92
Perfluoroundecanoic acid pg/L 0.002 Org-029 <0.002 102
Perfluorododecanoic acid pg/L 0.005 Org-029 <0.005 100
Perfluorotridecanoic acid pg/L 0.01 Org-029 <0.01 107
Perfluorotetradecanoic acid pg/L 0.05 Org-029 <0.05 100
4:2 FTS Hg/L 0.001 Org-029 <0.001 78

6:2 FTS Hg/L 0.0004 Org-029 <0.0004 98

8:2 FTS Hg/L 0.0004 Org-029 <0.0004 108
10:2 FTS Hg/L 0.002 Org-029 <0.002 97
Perfluorooctane sulfonamide pg/L 0.01 Org-029 <0.01 88
N-Methyl perfluorooctane sulfonamide pg/L 0.005 Org-029 <0.005 95
N-Ethyl perfluorooctanesulfon amide ug/L 0.01 Org-029 <0.01 93
N-Me perfluorooctanesulfonamid oethanol ug/L 0.005 Org-029 <0.005 100
N-Et perfluorooctanesulfonamid oethanol ug/L 0.05 Org-029 <0.05 95
MePerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 83
EtPerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 98
Surrogate '3 Cg PFOS % Org-029 102 107
Surrogate ' C, PFOA % Org-029 98 99
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD ¥ C3 PFBS % Org-029 72 85
Extracted ISTD '® O, PFHxS % Org-029 87 94
Extracted ISTD ¥ C4 PFOS % Org-029 72 74
Extracted ISTD 3 C4 PFBA % Org-029 34 32
Extracted ISTD '3 C3 PFPeA % Org-029 78 77
Extracted ISTD '3 C, PFHxA % Org-029 85 92
Extracted ISTD '3 C4 PFHpA % Org-029 107 116
Extracted ISTD 3 C4 PFOA % Org-029 89 94
Extracted ISTD 3 Cs PFNA % Org-029 87 95
Extracted ISTD ¥ C, PFDA % Org-029 88 94
Extracted ISTD ¥ C, PFUnDA % Org-029 84 95
Extracted ISTD '3 C, PFDoDA % Org-029 74 89
Extracted ISTD ¥ C, PFTeDA % Org-029 77 102
Extracted ISTD 3 C, 4:2FTS % Org-029 132 141
Extracted ISTD'®C, 6:2FTS % Org-029 114 111
Extracted ISTD '3 C, 8:2FTS % Org-029 134 117
Extracted ISTD '3 Cg FOSA % Org-029 61 64
Extracted ISTD d3 N MeFOSA % Org-029 35 45
Extracted ISTD ds N EtFOSA % Org-029 32 42
Extracted ISTD d7 N MeFOSE % Org-029 51 62
277161-A 8 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD dg N EtFOSE % Org-029 51 60
Extracted ISTD d3 N MeFOSAA % Org-029 102 92
Extracted ISTD ds N EtFOSAA % Org-029 102 95
277161-A 9 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

277161-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

277161-A 11 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s).

PFBA, MeFOSA, EtFOSA Extracted Internal Standard is outside of global acceptance criteria (50-150%) for (LCS and/or MB) but
within analyte specific acceptance criteria.

Client supplied seawater used for reported blank and LCS.
Laboratory water blank all <PQL.

277161-A 12 of 12
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Client Details

Client

Attention

AECOM Australia Pty Ltd (Melbourne)

Sample Login Details

Your reference

Envirolab Reference

Date Sample Received

Date Instructions Received

Date Results Expected to be Reported

60642423 - Viva Energy Gas Terminal
277161-A

03/09/2021

20/09/2021

23/09/2021

Sample Condition

Samples received in appropriate condition for analysis
No. of Samples Provided

Turnaround Time Requested

Temperature on Receipt (°C)

Cooling Method

Sampling Date Provided

Comments

Yes

Additional Testing on 4 Samples
3 days

4

Ice Pack

YES

Nil

Please direct any queries to:

Aileen Hie

Phone: 02 9910 6200
Fax: 029910 6201

Email: ahie@envirolab.com.au

Analysis Underway, details on the following page:

Jacinta Hurst

Phone: 02 9910 6200
Fax: 029910 6201
Email: jhurst@envirolab.com.au

10f2
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Sample ID

On Hold

BH-BP-20_0.0-1.0_210901 v v
BH-BP-20_1.0-1.5_210901
BH-BP-20_1.5-2.0_210901
BH-BP-20_2.0-3.0_210901
BH-BP-20_3.0-4.0_210901
BH-BP-20_4.0-5.0_210901
BH-BP-20_5.0-6.0_210901
PW-BP-20_210901

QC110_210901

BH-BP-21_0.0-1.0 v v
BH-BP-21_1.0-1.5

BH-BP-21_2.0-3.0 v v
BH-BP-21_3.0-4.0 v v
BH-BP-21_4.0-5.0

BH-BP-21_5.0-6.0

PW-BP-21_210901

QC111_210901

QC310_210901

QC408_210901

AN AR RN N NI NN

AV YRR YR N

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.

20f2
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CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

> 02 9910 6200 | > sydney@envirolab.com.au

Perth Lab - MPL Laboratories

Email Results to:

Email Invoice to:

Company: Client Project Name/Number/Site etc (ie report title):
] Contact Person: 60642423 - Viva Energy Gas Terminal Project
Project Mgr: PO No. (if applicable):
Sampler: Envirolab Quote No. : 215Y185_Rev1
Address: iDate results required:
U [l ]
Or choose:

Standard Same Day 1 day 2 day 3 day

Phone: NMob:

Note: Inform lab in advance if urgent turnaround is required - surcharges apply

Additional report format: Esdat

[ equis

JLtab Comments:

16-18 Hayden Crt, Myaree, WA 6154
08 9317 2505 | "< lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
3 03 9763 2500 | »x melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
1> 08 7087 6800 | & adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
07 3266 9532 | . brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
) 08 8967 1201 | .< darwin@envirolab.com.au

Sample information .

B L Tests Requiréd Comnients
| E
. sE::;?;alg Client Sample ID or Depth Date Type of Sample é 82 K. o infz:r:l:iz: le:;l::?:he
(Lab use Onl)')é Information Sampled % '% ] R % _#g i;;_ sample as you can
S 228 FE95 5
276673-32 BH-SB-31_3.5-4.0_210827 Elutriate X X X
276959-5 BH-SB-32_2.5-3.0_210830 Elutriate X X X
277161-13 BH-BP-21_3.04.0 Elutriate X X X
277488213, BH-SB-29_5.0-6.0_210906 Elutriate X X X
277569-8 BH-SB-34_2.0-2.5_210907 Elutriate X x | x Use seawater provided
277569-9 BH-SB-34_2.5-3.0_210907 Elutriate X X X with lab job 276460 for
277707-6 BH-SB-36_2.5-3.0_210908 Elutriate X X X elutriate tumbling
277707-8 BH-BP-22_2.0-2.5_210908 Elutriate X X X
277486:14) BH-SB-29_2.0-2.5_210906 i Elutriate X X X
;;6959-23 QC109_210831 Elutriate X X X
L] x
Relinquished by (Company): IReceived by (Company): a/S ) T - Lab Use Only
Print Name: Print Name: A’I 'W Job number: 1 7 L} % -—A Cooling: Ice/lce pack/ None
Date & Time: Date & Time: A0 l q 1’0/ Temperature: Security seal: Intact / Broken / None
Signature: Signature: M - TAT Req-SAMEday /1 /2173 {4/ STD

Form 302_V007

Issue date: 21 April 2021
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CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

) 02 9910 6200 | > sydney@envirolab.com.au

Perth Lab - MPL Laboratories

Company:

Contact Person:

Client Project Name/Number/Site etc (ie report title):

60642423 - Viva Energy Gas Terminal Project

Project Mgr: |PO No. (if applicable):
Sampler: Envirolab Quote No. : 21SY185 Rev1
Address: Date results required:
U O U
Or choose:
Standard Same Day 1 day 2 day 3 day
Phone: Mob: Note: Inform lab in advance if urgent tumaround is required - surcharges apply

Email Results to:

Email Invoice to:

Additional report format: Esdat D Equis

JLab Comments:

16-18 Hayden Crt, Myaree, WA 6154
08 9317 2505 | _ < lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
7 03 9763 2500 | =X melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
O 08 7087 6800 | 32 adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
) 07 3266 9532 | { < brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
) 08 8967 1201 | i< darwin@envirolab.com.au

Sample information

Tésts Required

Coniments

' R
i g::'::l)glalg Client Sampl'e 1D or Depth Date Type of Sample é -ﬁ b-i_ S o A =4 ian':r:lalfiz:sall:;;?:he
(Lab use only) Information Sampled § % g B g:, _Jé -_?‘i sample as you can
RIS Eéi%fﬁgéé
276673-27 BH-SB-31_0.5-1.0_210827 Elutriate X X X
276959-1 BH-SB-32_0.0-1.0_210830 Elutriate X X X
276959-9 BH-SB-33_1.5-2.0_210830 Elutriate X X X
277161-1 BH-BP-20_0.0-1.0_210901 Elutriate X X X
277161-10 BH-BP-21_0.0-1.0 Elutriate X X X Use seawater provided
277161-12 BH-BP-21_2.0-3.0 Elutriate X X X with lab job 276460 for
» N ct-SB-28_1.0-1.5_210906 Elutriate X x | x elutriate tumbling
774560 W% | BH-SB-29_0.0-0.5_210906 Elutriate X x | x
277569-4 BH-SB-34_0.0-0.5_210907 Elutriate X X X
277707-7 BH-BP-22_0.0-0.5_210908 Elutriate X X X
276959-7 QC108_210830 Elutriate
L] x
Relinquished by (Company): |Received by (Company): E(,S Lab Use Only
Print Name: IPrint Name: A\,\-e'el'\ Job number: Cooling: Ice !/ Ice pack / None
Date & Time: Date & Time: 20 l a l,?-/ Temperature: Security seal: Intact / Broken / None
Signature: Signature: M\' TATReq-SAMEday /1/2/3 141 STD

Form 302_V007

Issue date: 21 April 2021

Page of




/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au
e LABTEC .
envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 277486-A

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 4 Samples
Date samples received 08/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Hannah Nguyen, Metals Supervisor
Josh Williams, LC Supervisor

Nancy Zhang, Laboratory Manager

277486-A 10f12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Elutriate analysis - total

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

pH of Elutriate

pH of Elutriate after tumbling
Antimony-Total (Elutriate)
Arsenic-Total (Elutriate)
Lead-Total (Elutriate)
Mercury-Total (Elutriate)

Nickel-Total (Elutriate)

277486-A
R0OO

UNITS

pH units

pH units
pg/L
pg/L
pg/L
pg/L

pg/L

277486-A-3

BH-SB-28_1.0-

1.5_210906
6/09/2021

Sediment
23/09/2021
23/09/2021

7.9
8.3

277486-A-10
BH-SB-29_0.0-

0.5_210906
6/09/2021

Sediment
23/09/2021
23/09/2021

7.9
8.1
3
3
<1

<0.05

277486-A-14
BH-SB-29_2.0-

2.5 210906
6/09/2021

Sediment
23/09/2021
23/09/2021

7.9
8.3
8
13

277486-A-18

BH-SB-29_5.0-
6.0_210906

6/09/2021
Sediment
23/09/2021
23/09/2021
7.9
7.7
<1

7

20f12



Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

277486-A-18

Our Reference 277486-A-3 277486-A-10 277486-A-14
Your Reference UNITS BH-SB-28_1.0- | BH-SB-29_0.0- | BH-SB-29_2.0-
1.5_210906 0.5_210906 2.5_210906
Date Sampled 6/09/2021 6/09/2021 6/09/2021
Type of sample Sediment Sediment Sediment
Date prepared - 23/09/2021 23/09/2021 23/09/2021
Date analysed = 23/09/2021 23/09/2021 23/09/2021
Perfluorobutanesulfonic acid Mg/L <0.0004 <0.0004 <0.0004
Perfluoropentanesulfonic acid pg/L <0.001 <0.001 <0.001
Perfluorohexanesulfonic acid - PFHxS Mg/L 0.001 0.002 0.0008
Perfluoroheptanesulfonic acid pg/L <0.001 <0.001 <0.001
Perfluorooctanesulfonic acid PFOS Mg/L 0.0022 0.0045 0.001
Perfluorodecanesulfonic acid Mg/L <0.002 <0.002 <0.002
Perfluorobutanoic acid Mg/L <0.002 <0.002 <0.002
Perfluoropentanoic acid pg/L <0.002 <0.002 <0.002
Perfluorohexanoic acid Mg/L 0.001 0.001 0.0008
Perfluoroheptanoic acid pg/L <0.0004 <0.0004 <0.0004
Perfluorooctanoic acid PFOA Mg/L 0.0009 0.0022 0.0009
Perfluorononanoic acid Mg/L <0.001 <0.001 <0.001
Perfluorodecanoic acid Mg/L <0.002 <0.002 <0.002
Perfluoroundecanoic acid Mg/L <0.002 <0.002 <0.002
Perfluorododecanoic acid Mg/L <0.005 <0.005 <0.005
Perfluorotridecanoic acid Mg/L <0.01 <0.01 <0.01
Perfluorotetradecanoic acid Mg/L <0.05 <0.05 <0.05
4:2 FTS Mg/L <0.001 <0.001 <0.001
6:2 FTS Mg/L <0.0004 <0.0004 <0.0004
8:2FTS Mg/L <0.0004 <0.0004 <0.0004
10:2 FTS Mg/L <0.002 <0.002 <0.002
Perfluorooctane sulfonamide Mg/L <0.01 <0.01 <0.01
N-Methyl perfluorooctane sulfonamide Mg/L <0.005 <0.005 <0.005
N-Ethyl perfluorooctanesulfon amide Mg/L <0.01 <0.01 <0.01
N-Me perfluorooctanesulfonamid oethanol pg/L <0.005 <0.005 <0.005
N-Et perfluorooctanesulfonamid oethanol pg/L <0.05 <0.05 <0.05
MePerfluorooctanesulf- amid oacetic acid pg/L <0.002 <0.002 <0.002
EtPerfluorooctanesulf- amid oacetic acid pg/L <0.002 <0.002 <0.002
Surrogate '* Cs PFOS % 97 93 94
Surrogate '* C2 PFOA % 97 101 102
Extracted ISTD "* Cs PFBS % 81 80 81
Extracted ISTD '® O2 PFHxS % 85 88 93
Extracted ISTD '® C4 PFOS % 76 75 80
277486-A

R0OO

BH-SB-29_5.0-

6.0_210906
6/09/2021

Sediment
23/09/2021
23/09/2021

<0.0004
<0.001
0.0008
<0.001
0.001
<0.002
<0.002
<0.002
0.0009
<0.0004
0.0008
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
91
99
80
82
71
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PFAS in Elutriate Trace Extended

Our Reference

Your Reference

Date Sampled

Type of sample

Extracted ISTD "* C4 PFBA
Extracted ISTD '® C3 PFPeA
Extracted ISTD "® C2 PFHxA
Extracted ISTD '® C4 PFHpA
Extracted ISTD '3 C4 PFOA
Extracted ISTD '® Cs PFNA
Extracted ISTD "* C2 PFDA
Extracted ISTD "* C2 PFUnDA
Extracted ISTD "* C2 PFDoDA
Extracted ISTD '3 C2 PFTeDA
Extracted ISTD "® C2 4:2FTS
Extracted ISTD" C2 6:2FTS
Extracted ISTD "® C2 8:2FTS
Extracted ISTD '® Cs FOSA
Extracted ISTD ds N MeFOSA
Extracted ISTD ds N EtFOSA
Extracted ISTD d7 N MeFOSE
Extracted ISTD ds N EtFOSE
Extracted ISTD ds N MeFOSAA
Extracted ISTD ds N EtFOSAA
Total Positive PFHxS & PFOS
Total Positive PFOS & PFOA

Total Positive PFAS

277486-A

R0OO

UNITS

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
pg/L
pg/L

pg/L

277486-A-3

BH-SB-28_1.0-
1.5_210906

6/09/2021
Sediment
21
56
72
100
90
89
93
98
93
81
92
140
146
59
26
24
53
50
118
116
0.0032
0.0031
0.0052

277486-A-10

BH-SB-29_0.0-
0.5_210906

6/09/2021
Sediment
27
68
79
108
89
86
86
92
78
68
106
123
134
60
33
31
60
53
92
92
0.0064
0.0067
0.0099

Client Reference: 60642423 - Viva Energy Gas Terminal

277486-A-14

BH-SB-29_2.0-
2.5_210906

6/09/2021
Sediment
22
61
76
104
90
91
95
100
92
75
104
126
147
63
47
46
71
63
90
101
0.0022
0.0023
0.0038

277486-A-18

BH-SB-29_5.0-
6.0_210906

6/09/2021
Sediment
#
46
59
90
78
77
84
88
83
84
96
106
120
48
35
34
51
48
83
82
0.002
0.002
0.0034

4 of 12



Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Elutriate A sediment is extracted 1:4 with site water and tumbled for 1 hour. The sample is then centrifuged and or filtered and analysed.
Please see report comments for more information.
INORG-004 Toxicity Characteristic Leaching Procedure (TCLP) using Zero Headspace Extraction (zHE) using AS4439 and USEPA 1311.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-022 Determination of various metals by ICP-MS.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

277486-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Elutriate analysis - total

Test Description

Date prepared

Date analysed
Antimony-Total (Elutriate)
Arsenic-Total (Elutriate)
Lead-Total (Elutriate)
Mercury-Total (Elutriate)

Nickel-Total (Elutriate)

Units

pg/L
pg/L
pg/L
pg/L

pg/L

277486-A

R0OO

PQL

0.05

Method

Metals-022
Metals-022
Metals-022
Metals-021

Metals-022

Blank

23/09/2021
23/09/2021
<1
<1
<1
<0.05

<1

#

Base

23/09/2021
23/09/2021
3
1
1

<0.05

Duplicate
Dup.
23/09/2021
23/09/2021
4
4
<1
<0.05

<1

RPD

29

120

Spike Recovery %

LCS-W1

23/09/2021
23/09/2021
106
108
105
108

101

277486-A-
10

23/09/2021
23/09/2021
86
111
72
100

83

6 of 12



QUALITY CONTROL: PFAS in Elutriate Trace Extended

Test Description Units
Date prepared -

Date analysed -

Perfluorobutanesulfonic acid pg/L
Perfluoropentanesulfonic acid pg/L
Perfluorohexanesulfonic acid - PFHxS pg/L
Perfluoroheptanesulfonic acid pg/L
Perfluorooctanesulfonic acid PFOS pg/L
Perfluorodecanesulfonic acid pg/L
Perfluorobutanoic acid pg/L
Perfluoropentanoic acid pg/L
Perfluorohexanoic acid pg/L
Perfluoroheptanoic acid pg/L
Perfluorooctanoic acid PFOA pg/L
Perfluorononanoic acid pg/L
Perfluorodecanoic acid pg/L
Perfluoroundecanoic acid pg/L
Perfluorododecanoic acid pg/L
Perfluorotridecanoic acid pg/L
Perfluorotetradecanoic acid pg/L
4:2 FTS pg/L
6:2 FTS pg/L
8:2 FTS pg/L
10:2 FTS pg/L
Perfluorooctane sulfonamide pg/L
N-Methyl perfluorooctane sulfonamide pg/L
N-Ethyl perfluorooctanesulfon amide pg/L
N-Me perfluorooctanesulfonamid oethanol pg/L
N-Et perfluorooctanesulfonamid oethanol pg/L
MePerfluorooctanesulf- amid oacetic acid pg/L
EtPerfluorooctanesulf- amid oacetic acid pg/L
Surrogate '3 Cg PFOS %

Surrogate '3 C, PFOA %

277486-A

R0OO

Client Reference: 60642423 - Viva Energy Gas Terminal

PQL

0.0004
0.001

0.0002

0.001

0.0002

0.002
0.002
0.002
0.0004
0.0004
0.0002
0.001
0.002
0.002
0.005
0.01
0.05
0.001
0.0004
0.0004
0.002
0.01

0.005

0.01

0.005

0.05

0.002

0.002

Method

Org-029
Org-029

Org-029

Org-029

Org-029

Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029
Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Blank

23/09/2021
23/09/2021
<0.0004
<0.001

0.001

<0.001

0.0023

<0.002
<0.002
<0.002
0.001
<0.0004
0.001
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01

<0.005

<0.01

<0.005

<0.05

<0.002

<0.002

96

100

#

3
3

3

Base

23/09/2021
23/09/2021
<0.0004
<0.001

0.001

<0.001

0.0022

<0.002
<0.002
<0.002
0.001
<0.0004
0.0009
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01

<0.005

<0.01

<0.005

<0.05

<0.002

<0.002

97

97

Duplicate
Dup.
23/09/2021
23/09/2021
<0.0004
<0.001

0.0009

<0.001

0.002

<0.002
<0.002
<0.002
0.001
<0.0004
0.001
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01

<0.005
<0.01
<0.005
<0.05
<0.002
<0.002

106

101

RPD

Spike Recovery %

LCS-W1

23/09/2021
23/09/2021
105
106

96

101

115

85
103
90
123
98
112
120
95
103
100
104
104
82
11
101
84
92

105

96

108

106

89

106

101

99

277486-A-
10

23/09/2021
23/09/2021
100
111

96

107

104

86
98
89
119
92
104
121
93
103
100
95
104
83
100
105
88
87

98

96

109

105

86

101

96

102
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QUALITY CONTROL: PFAS in Elutriate Trace Extended

Test Description

Extracted ISTD ® C3 PFBS

Extracted ISTD '® O, PFHxS

Extracted ISTD ¥ C4 PFOS

Extracted ISTD '3 C4 PFBA

Extracted ISTD '3 C3 PFPeA

Extracted ISTD '3 C, PFHxA

Extracted ISTD '3 C4 PFHpA

Extracted ISTD 3 C4 PFOA

Extracted ISTD '3 Cs PFNA

Extracted ISTD '3 C, PFDA

Extracted ISTD ¥ C, PFUnDA

Extracted ISTD 3 C, PFDoDA

Extracted ISTD ¥ C, PFTeDA

Extracted ISTD '3 C, 4:2FTS

Extracted ISTD' C, 6:2FTS

Extracted ISTD '3 C; 8:2FTS

Extracted ISTD '3 Cg FOSA

Extracted ISTD d3 N MeFOSA

Extracted ISTD ds N EtFOSA

Extracted ISTD d7 N MeFOSE

Client Reference: 60642423 - Viva Energy Gas Terminal

Units

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

277486-A

R0OO

PQL

Method

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Org-029

Blank

83

70

33

79

88

106

91

88

86

85

74

73

113

128

147

62

32

30

46

#

Base

81

85

76

21

56

72

100

90

89

93

98

93

81

92

140

146

59

26

24

53

Duplicate

Dup.

79

90

7

20

53

69

98

88

88

90

93

83

80

98

127

141

63

29

29

56

RPD

Spike Recovery %

LCS-W1

74

91

76

31

75

84

104

89

91

91

89

81

74

87

106

127

65

47

48

58

277486-A-
10

75

82

71

23

59

71

96

84

83

83

87

71

61

75

109

124

60

45

40

62
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QUALITY CONTROL: PFAS in Elutriate Trace Extended

Test Description Units
Extracted ISTD dg N EtFOSE %
Extracted ISTD d3 N MeFOSAA %
Extracted ISTD ds N EtFOSAA %
277486-A

R0OO

Client Reference: 60642423 - Viva Energy Gas Terminal

PQL

Method

Org-029

Org-029

Org-029

Blank

43

110

102

#

Base

50

118

116

Duplicate

Dup.

53

101

95

RPD

20

Spike Recovery %

LCS-W1

53

80

80

277486-A-
10

54

85

87
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

277486-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

277486-A 11 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s).

PFBA, MeFOSA, EtFOSA, MeFOSE and EtFOSA Extracted Internal Standard is outside of global acceptance criteria (50-150%) for
(LCS and/or MB) but within analyte specific acceptance criteria.

Client supplied seawater used for reported blank and LCS.
Laboratory water blank all <PQL.

277486-A 12 of 12
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Client Details

Client
Attention

AECOM Australia Pty Ltd (Melbourne)

Sample Login Details

Your reference

Envirolab Reference

Date Sample Received

Date Instructions Received

Date Results Expected to be Reported

60642423 - Viva Energy Gas Terminal
277486-A

08/09/2021

20/09/2021

23/09/2021

Sample Condition

Samples received in appropriate condition for analysis
No. of Samples Provided

Turnaround Time Requested

Temperature on Receipt (°C)

Cooling Method

Sampling Date Provided

Comments

Yes

Additional Testing on 4 Samples
3 days

11

Ice Pack

YES

Nil

Please direct any queries to:

Aileen Hie

Phone: 02 9910 6200
Fax: 029910 6201

Email: ahie@envirolab.com.au

Analysis Underway, details on the following page:

Jacinta Hurst
Phone: 02 9910 6200
Fax: 029910 6201

Email: jhurst@envirolab.com.au

10f2
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Sample ID

BH-SB-28_0.0-0.5_210906
BH-SB-28_0.5-1.0_210906
BH-SB-28_1.0-1.5_210906
BH-SB-28_1.5-2.0_210906
BH-SB-28_2.0-2.5_210906
BH-SB-28_2.5-3.0_210906
BH-SB-28_4.0-5.0_210906
PW-SB-28_210906
QC112_210906
BH-SB-29_0.0-0.5_210906
BH-SB-29_0.5-1.0_210906
BH-SB-29_1.0-1.5_210906
BH-SB-29_1.5-2.0_210906
BH-SB-29_2.0-2.5_210906
BH-SB-29_2.5-3.0_210906
BH-SB-29_3.0-4.0_210906
BH-SB-29_4.0-5.0_210906
BH-SB-29_5.0-6.0_210906
PW-SB-29 210906

QC113 _210906

QC311 _210906
QC312_210906
QC410_210906

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

On Hold

ANIRN

AV YRR YR N

ANIRN

ANIRN

AN NI NER NN

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

Additional Info

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable

metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.
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CHAIN OF CUSTODY FORM - Client

Contact Person:

Project Mgr:

Client Project Name/Number/Site etc (ie report title):

60642423 - Viva Energy Gas Terminal Project

PO No. (if applicable):

Sampler:

BC

21SY185_Revi

Envirolab Quote No. :

Address:

Date results required:
i U O

1 day

Or choose:

Standard Same Day 2 day 3 day

Note: Inform lab in advance if urgent turnaround is required - surcharges apply

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services
12 Ashley St, Chatswood, NSW 2067
{) 02 9910 6200 | =" sydney@envirolab.com.au

Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154
{08 9317 2505 | £ lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
D 03 9763 2500 | &3 melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
<) 08 7087 6800 | & adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
) 07 3266 9532 | { X brisbane@envirolab.com.au

) Additional report format: Esdat D Equis ~
Email Results to: - Darwin Office - Envirolab Services
Lab Comments: Unit 20/119 Reichardt Road, Winneilie, NT 0820
{08 8967 1201 | ZX darwin@envirolab.com.au
Email Invoice to:
Sampié information Tests Requiréd Cominents
-~ - E
£
Envirolab - 0 Provide as much
i D D ® iy =
Sample ID Client Sampl.e 1D or Depth ate Type of Sample % | = S © - o information about the
) - Information Sampled =5 9 N g e s
{Lab’use only)- - =5 < hodeEs sample as you can
« . 528 KS935E
_ =~ EL b o g 3
276673-32 BH-SB-31_3.5-4.0_210827 Elutriate X X X
276959-5 BH-SB-32_2.5-3.0_210830 Elutriate X X X
277161-13 BH-BP-21_3.0-4.0 Elutriate X X X
277486-18 BH-SB-29_5.0-6.0_210906 Elutriate X X X
27756058 BH-SB-34_2.0-2.5_210907 Elutriate X x | x Use seawater provided
27756029 BH-SB-34_2.5-3.0_210907 Elutriate X X X with lab job 276460 for
277707-6 BH-5B-36_2.5-3.0_210908 Elutriate X x | x elutriate tumbling
277707-8 BH-BP-22_2.0-2.5_210908 Elutriate X X X
277486-14 BH-SB-29_2.0-2.5_210906 Elutriate X X X
276959-23 QC109_210831 Elutriate X X X
L] x
Relinquished by (Company): Received by (Company): ELS Lab Use Only )
Print Name: Print Name: H'l leon Job number: Cooling: lce/lce pack / None
Date & Time: iDate & Time: 9—0' Q ( ?I Temperature: Security seal: Intact / Broken / None
Signature: ISignature: M\ - TATReq-SAMEday / 1/2/31/41 STD

Form 302_V007

Issue date: 21 April 2021

Page of




ENVIROLAB ENVIROLAB GROUP

sravites
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Eﬂ@B Empl CHAIN OF CUSTODY FORM - Client National phone number 1300 424 344

Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

0 02 9910 6200 | >": sydney@envirolab.com.au
[Copyright and Confidential)
Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154

Company: AECOM Client Project Name/Number/Site etc (ie report title): 08 9317 2506 | 1% lab@mpl.com.au
Contact Person: 60642423 - Viva Energy Gas Terminal Project
. | . Melbourne Lab - Envirolab Services
Project Mgr: PO No. (if applicable): 25 Research Drive, Croydon South, VIC 3136
Sampler: BC Envirolab Quote No. : 21SY185_Rev1 2 03 9763 2500 | > melbourne@envirolab.com.au
Address: Date results required: Adelaide Office - Envirolab Services
7 7a The Parade, Norwood, SA 5067
Or choose: [ 0 O 9 08 7087 6800 | 3~ adelaide@envirolab.com.au
Standard S D 1d 2d
ancan s 2y 2 3 day Brisbane Office - Envirolab Services
Phone: Mob: Note: Inform lab in advance if urgent furmaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014
) 07 3266 9532 | (< brisbane@envirolab.com.au

A Additional report format: Esdat D Equis

Email Results to: - Darwin Office - Envirolab Services
Lab Comments: Unit 20/119 Reichardt Road, Winnellie, NT 0820
) 08 8967 1201 | [ < darwin@envirolab.com.au
Email Invoice to:
Sample information : - ‘ Tests Required o o Comments
— emmr— - -
= o
é iralab o = E Provide as much
nvirola . - rovide
Sample ID: Client Samplf: 1D or Depth Date Type of Sample 2 & HwAd @ information about the
Information Sampled S5 4 N qe c
(Lab use;only) . < h o &8 sample as you can
S99~ K= =
L o ctazskzd35
276673-27 BH-SB-31_0.5-1.0_210827 Elutriate X X X
276959-1 BH-SB-32_0.0-1.0_210830 . Elutriate X X X
276959-9 BH-SB-33_1.5-2.0_210830 Elutriate X X X
277161-1 BH-BP-20_0.0-1.0_210901 Elutriate X X X
277161-10 BH-BP-21_0.0-1.0 Elutriate X x | x Use seawater provided
277161-12 BH-BP-21_2.0-3.0 Elutriate X X X with [ab job 276460 for
277486-3 BH-SB-28_1.0-1.5_210906 Elutriate X x | x elutriate tumbling
277486-10 ) BH-SB-29_0.0-0.5_210906 Elutriate X X X
;BH-SB-34_0.0-0.5_21 0807 Elutriate X X X
BH-BP-22_0.0-0.5_210908 Elutriate X X X

276959-7 QC108_210830 Elutriate

[ X
Relinquished by (Company): Received by (Company): FLS o ) LabUse Only -
Print Name: iPrint Name: MHV\ Job number: Cooling: Ice/Ice pack / None
Date & Time: IDate & Time: 'l@l,ql _‘b{ Temperature: Security seal: Intact / Broken / None
Signature: ISignature: M TATReq-SAMEday /1/21/3/ 41/ STD

Form 302_V007 Issue date: 21 April 2021 Page of
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CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067
& 02 9910 6200 | = sydney@envirolab.com.au

Perth Lab - MPL Laboratories

. - . . . . 16-18 Hayden Crt, Myaree, WA 6154
Company: AECOM Client Project Name/Number/Site etc (ie report title): 08 9317 2505 | % lab@mpl.com.au
Contact Person: 60642423 - Viva Energy Gas Terminal Project
] ) ‘ Melbourne Lab - Envirolab Services
Project Mgr: PO No. (if applicable): 25 Research Drive, Croydon South, VIC 3136
Sampler: BC |envirolab Quote No. : 218Y185_Rev1 7 03 9763 2500 | 23 melbourne@envirolab.com.au
Address: Date results required: Adelaide Office - Envirolab Services
D D D 7a The Parade, Norwood, SA 5067
Or choose: & 08 7087 6800 | 37 adelaide@envirolab.com.au
tandard 1d 3d
Standar Same Day 2y 2day 2y Brisbane Office - Envirolab Services
Note: Inform lab in advance if urgent turnaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014
@ 07 3266 9532 | < brisbane@envirolab.com.au
. Additional report format: [“]esdat O equis .
Email Results to: - Darwin Office - Envirolab Services
|Lab Comments: Unit 20/119 Reichardt Road, Winnellie, NT 0820
) 08 8967 1201 | {X darwin@envirolab.com.au
Email Invoice to:
F Sampleinformation: . - e ehen L " % Tests Required o Comments. .~
B g
m ” E Provid h
. R rovide as muc|
Client Sample ID or Depth Date TypeofSample | 5 3©0 [ o o information about the
coTT L Information Sampled S84~ h NGB E
(Lab:use only) — <Z hT79d5 2 sample as you can
508 FS93E
CfELT kg o 3
25 7563=2. BH-SWTP-01_0.0-1.5_210907 Elutriate X X X
s BH-SWTP-02. 0.0-1.5_210907 Elutriate X x | x
M BH-SWTP-03_0.0-1.5_210807 Elutriate X X X
25 BH-SWTP-04_0.0-1.5_210907 Elutriate X X X
27 BH-SWTP-05_0.0-1.5_210907 Elutriate X X X Use seawater provided
3 BH-SWTP-06_0.0-1.5_210907 Elutriate X X X with lab job 276460 for
0 C115 _210907 Elutriate X x | x elutriate tumbling
L] x
Relinquished by (Company): IReceived by (Company): A7 l'et(/\ 76 - B Lab Use 0"’:\{ e ~
i i 2 ;
Print Name: Print Name: Job number: Cooling: Ice / Ice pack / None
Date & Time: IDate & Time: Q@ lQI > } Temperature: Security seal: Intact / Broken / None
Signature: ISignature: - TATReq-SAMEday / 1/ 2/ 3/ 4/ STD

Form 302_V007

Issue date: 21 April 2021

Page of




/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au
e LABTEC .
envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 277569-A

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 10 Samples
Date samples received 09/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Hannah Nguyen, Metals Supervisor
Josh Williams, LC Supervisor

Nancy Zhang, Laboratory Manager

277569-A 1 of 14
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Client Reference: 60642423 - Viva Energy Gas Terminal

Elutriate analysis - total

Our Reference 277569-A-4 277569-A-8 277569-A-9 277569-A-23 277569-A-24
Your Reference UNITS BH-SB-34_0.0- | BH-SB-34_2.0- | BH-SB-34_2.5- BH-SWTP- BH-SWTP-
0.5_210907 2.5 210907 3.0_210907 01_0.0- 02_0.0-

1.5_210907 1.5_210907
Date Sampled 07/09/2021 07/09/2021 07/09/2021 07/09/2021 07/09/2021
Type of sample Soil Soil Soil Soil Soil
Date prepared - 23/09/2021 23/09/2021 23/09/2021 23/09/2021 23/09/2021
Date analysed o 23/09/2021 23/09/2021 23/09/2021 23/09/2021 23/09/2021
pH of Elutriate pH units 7.9 7.9 7.9 7.9 7.9
pH of Elutriate after tumbling pH units 8.4 8.4 8.3 7.9 8.1
Antimony-Total (Elutriate) Mg/L 6 5 3 7 3
Arsenic-Total (Elutriate) pg/L 2 6 18 18 1
Cadmium-Total (Elutriate) Mg/L <0.1 <0.1
Lead-Total (Elutriate) pg/L 1 <1 <1
Mercury-Total (Elutriate) pg/L <0.05 <0.05 <0.05
Nickel-Total (Elutriate) pg/L 2 3 3 2 1
Our Reference 277569-A-25 | 277569-A-26 | 277569-A-27 | 277569-A-28 | 277569-A-30
Your Reference UNITS BH-SWTP- BH-SWTP- BH-SWTP- BH-SWTP- QC115 _210907

03_0.0- 04_0.0- 05_0.0- 06_0.0-
1.5_210907 1.5_210907 1.5_210907 1.5_210907
Date Sampled 07/09/2021 07/09/2021 07/09/2021 07/09/2021 07/09/2021
Type of sample Soil Soil Soil Soil Soil
Date prepared - 23/09/2021 23/09/2021 23/09/2021 23/09/2021 23/09/2021
Date analysed o 23/09/2021 23/09/2021 23/09/2021 23/09/2021 23/09/2021
pH of Elutriate pH units 7.9 7.9 7.9 7.9 7.9
pH of Elutriate after tumbling pH units 8.2 8.3 8.0 7.9 8.2
Antimony-Total (Elutriate) Mg/L 7 9 3 2 3
Arsenic-Total (Elutriate) pg/L <1 <1 <1 <1 <1
Cadmium-Total (Elutriate) pg/L <0.1 <0.1 <0.1 <0.1 <0.1
Lead-Total (Elutriate) pg/L <1 <1 <1 <1 <1
Mercury-Total (Elutriate) pg/L <0.05 <0.05 <0.05 <0.05 <0.05
Nickel-Total (Elutriate) Mg/L 2 <1 2 <1 2
277569-A 2 of 14
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Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed
Perfluorobutanesulfonic acid
Perfluoropentanesulfonic acid
Perfluorohexanesulfonic acid - PFHxS
Perfluoroheptanesulfonic acid
Perfluorooctanesulfonic acid PFOS
Perfluorodecanesulfonic acid
Perfluorobutanoic acid
Perfluoropentanoic acid
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid PFOA
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluoroundecanoic acid
Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluorotetradecanoic acid

4:2 FTS

6:2 FTS

8:2FTS

10:2 FTS

Perfluorooctane sulfonamide

N-Methyl perfluorooctane sulfonamide
N-Ethyl perfluorooctanesulfon amide
N-Me perfluorooctanesulfonamid oethanol
N-Et perfluorooctanesulfonamid oethanol
MePerfluorooctanesulf- amid oacetic acid
EtPerfluorooctanesulf- amid oacetic acid
Surrogate '* Cs PFOS

Surrogate '* C2 PFOA

Extracted ISTD "® Cs PFBS

Extracted ISTD '® O2 PFHxS
Extracted ISTD '® C4 PFOS

277569-A
R0OO

UNITS

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
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
%
%
%
%

%

277569-A-4

BH-SB-34_0.0-
0.5_210907

07/09/2021

Soil

22/09/2021
22/09/2021

<0.0004
<0.001
0.002
<0.001
0.0083
<0.002
<0.002
<0.002
0.001
0.0005
0.001
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
92
95
70
85
72

277569-A-8

BH-SB-34_2.0-
2.5_210907

07/09/2021

Soil

22/09/2021
22/09/2021

<0.0004
<0.001
0.0006
<0.001
0.0007
<0.002
<0.002
<0.002
0.0007
<0.0004
0.0006
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
101
95
79
92
76

277569-A-9

BH-SB-34_2.5-
3.0_210907

07/09/2021

Soil

22/09/2021
22/09/2021

<0.0004
<0.001
0.0008
<0.001
0.001
<0.002
<0.002
<0.002
0.0007
<0.0004
0.0005
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
101
94
89
98
86

277569-A-23

BH-SWTP-
01_0.0-
1.5_210907

07/09/2021
Soil
22/09/2021
22/09/2021
0.001
<0.001
0.002
<0.001
0.0060
<0.002
<0.002
<0.002
0.001
0.0005
0.002
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
102
96
73
84
70

277569-A-24

BH-SWTP-
02_0.0-
1.5_210907

07/09/2021
Soil
22/09/2021
22/09/2021
<0.0004
<0.001
0.002
<0.001
0.0089
<0.002
<0.002
<0.002
0.001
0.0004
0.002
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
98
98
79
94
74
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Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

Our Reference 277569-A-4 277569-A-8 277569-A-9 277569-A-23 277569-A-24
Your Reference UNITS BH-SB-34_0.0- | BH-SB-34_2.0- | BH-SB-34_2.5- BH-SWTP- BH-SWTP-
0.5_210907 2.5_210907 3.0_210907 01_0.0- 02_0.0-
1.5_210907 1.5_210907
Date Sampled 07/09/2021 07/09/2021 07/09/2021 07/09/2021 07/09/2021
Type of sample Soil Soil Soil Soil Soil
Extracted ISTD "* C4 PFBA % 28 26 26 23 29
Extracted ISTD ® C3 PFPeA % 64 65 74 52 72
Extracted ISTD "® C2 PFHxA % 79 83 92 61 85
Extracted ISTD '® C4 PFHpA % 96 108 118 84 109
Extracted ISTD '® C4 PFOA % 86 94 104 78 93
Extracted ISTD "*Cs PFNA % 80 89 98 82 89
Extracted ISTD "* C2 PFDA % 81 93 102 80 91
Extracted ISTD '® C2 PFUnDA % 84 96 104 77 91
Extracted ISTD "* C2 PFDoDA % 75 89 99 62 84
Extracted ISTD ® C2 PFTeDA % 59 81 85 54 72
Extracted ISTD "® C2 4:2FTS % 117 116 160 94 142
Extracted ISTD" C2 6:2FTS % 98 100 130 80 121
Extracted ISTD "® C2 8:2FTS % 100 109 137 101 129
Extracted ISTD '3 Cs FOSA % 63 67 74 58 70
Extracted ISTD ds N MeFOSA % 44 41 54 34 47
Extracted ISTD ds N EtFOSA % 41 42 50 30 49
Extracted ISTD d7 N MeFOSE % 66 72 80 59 71
Extracted ISTD ds N EtFOSE % 61 66 72 50 66
Extracted ISTD ds N MeFOSAA % 83 80 113 67 95
Extracted ISTD ds N EtFOSAA % 88 88 117 68 101
Total Positive PFHxS & PFOS pg/L 0.0099 0.001 0.002 0.0078 0.010
Total Positive PFOS & PFOA pg/L 0.0094 0.001 0.002 0.0075 0.011
Total Positive PFAS pg/L 0.013 0.0027 0.0031 0.012 0.014
277569-A 4 of 14
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Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

Our Reference 277569-A-25 277569-A-26 277569-A-27 277569-A-28 277569-A-30
Your Reference UNITS BH-SWTP- BH-SWTP- BH-SWTP- BH-SWTP- QC115 _210907
03_0.0- 04_0.0- 05_0.0- 06_0.0-
1.5_210907 1.5_210907 1.5_210907 1.5_210907

Date Sampled 07/09/2021 07/09/2021 07/09/2021 07/09/2021 07/09/2021
Type of sample Soil Soil Soil Soil Soil
Date prepared - 22/09/2021 22/09/2021 22/09/2021 22/09/2021 22/09/2021
Date analysed = 22/09/2021 22/09/2021 22/09/2021 22/09/2021 22/09/2021
Perfluorobutanesulfonic acid Mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Perfluoropentanesulfonic acid pg/L <0.001 <0.001 <0.001 <0.001 <0.001
Perfluorohexanesulfonic acid - PFHxS pg/L 0.001 0.001 0.001 0.0023 0.001
Perfluoroheptanesulfonic acid pg/L <0.001 <0.001 <0.001 <0.001 <0.001
Perfluorooctanesulfonic acid PFOS Mg/L 0.0060 0.0040 0.0056 0.0099 0.0067
Perfluorodecanesulfonic acid Mg/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluorobutanoic acid Mg/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluoropentanoic acid pg/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluorohexanoic acid ug/L 0.0009 0.001 0.001 0.001 0.001
Perfluoroheptanoic acid Mg/L 0.0004 <0.0004 0.0004 0.0006 <0.0004
Perfluorooctanoic acid PFOA Mg/L 0.001 0.001 0.001 0.0026 0.001
Perfluorononanoic acid Mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Perfluorodecanoic acid Mg/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluoroundecanoic acid Mg/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluorododecanoic acid Mg/L <0.005 <0.005 <0.005 <0.005 <0.005
Perfluorotridecanoic acid Mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Perfluorotetradecanoic acid Mg/L <0.05 <0.05 <0.05 <0.05 <0.05
4:2 FTS Mg/L <0.001 <0.001 <0.001 <0.001 <0.001
6:2 FTS Mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
8:2FTS Mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
10:2 FTS Mg/L <0.002 <0.002 <0.002 <0.002 <0.002
Perfluorooctane sulfonamide Mg/L <0.01 <0.01 <0.01 <0.01 <0.01
N-Methyl perfluorooctane sulfonamide Mg/L <0.005 <0.005 <0.005 <0.005 <0.005
N-Ethyl perfluorooctanesulfon amide Mg/L <0.01 <0.01 <0.01 <0.01 <0.01
N-Me perfluorooctanesulfonamid oethanol pg/L <0.005 <0.005 <0.005 <0.005 <0.005
N-Et perfluorooctanesulfonamid oethanol pg/L <0.05 <0.05 <0.05 <0.05 <0.05
MePerfluorooctanesulf- amid oacetic acid pg/L <0.002 <0.002 <0.002 <0.002 <0.002
EtPerfluorooctanesulf- amid oacetic acid pg/L <0.002 <0.002 <0.002 <0.002 <0.002
Surrogate '* Cs PFOS % 97 103 97 106 101
Surrogate '3 C2 PFOA % 97 98 96 97 100
Extracted ISTD "* C3 PFBS % 74 72 78 74 72
Extracted ISTD '® O2 PFHxS % 87 79 87 89 82
Extracted ISTD ®* C4 PFOS % 73 65 73 74 66
Extracted ISTD "* C4 PFBA % 31 31 30 27 30
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Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

Our Reference 277569-A-25 277569-A-26 277569-A-27 277569-A-28 277569-A-30
Your Reference UNITS BH-SWTP- BH-SWTP- BH-SWTP- BH-SWTP- QC115 _210907
03_0.0- 04_0.0- 05_0.0- 06_0.0-
1.5_210907 1.5_210907 1.5_210907 1.5_210907

Date Sampled 07/09/2021 07/09/2021 07/09/2021 07/09/2021 07/09/2021
Type of sample Soil Soil Soil Soil Soil
Extracted ISTD ' Cs PFPeA % 72 73 72 65 68
Extracted ISTD ® C2 PFHxA % 84 82 85 81 79
Extracted ISTD "® C4 PFHpA % 101 97 100 98 98
Extracted ISTD '3 C4 PFOA % 88 82 88 90 85
Extracted ISTD "® Cs PFNA % 83 77 83 87 79
Extracted ISTD '® C2 PFDA % 82 81 83 91 77
Extracted ISTD "* C2 PFUnDA % 84 83 82 88 77
Extracted ISTD '® C2 PFDoDA % 77 75 70 76 73
Extracted ISTD '3 C2 PFTeDA % 66 64 60 58 58
Extracted ISTD '® C2 4:2FTS % 139 131 130 119 124
Extracted ISTD"® C2 6:2FTS % 109 104 109 107 105
Extracted ISTD '® C2 8:2FTS % 111 102 105 115 105
Extracted ISTD '3 Cs FOSA % 63 63 61 60 56
Extracted ISTD ds N MeFOSA % 35 38 40 36 28
Extracted ISTD ds N EtFOSA % 34 37 37 33 28
Extracted ISTD d7 N MeFOSE % 60 59 59 56 50
Extracted ISTD ds N EtFOSE % 51 56 55 52 45
Extracted ISTD ds N MeFOSAA % 90 95 82 88 79
Extracted ISTD ds N EtFOSAA % 88 95 80 86 79
Total Positive PFHxS & PFOS pg/L 0.0074 0.0052 0.0071 0.012 0.0082
Total Positive PFOS & PFOA pg/L 0.0073 0.0051 0.0070 0.013 0.0079
Total Positive PFAS pg/L 0.010 0.0073 0.010 0.017 0.010
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Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Elutriate A sediment is extracted 1:4 with site water and tumbled for 1 hour. The sample is then centrifuged and or filtered and analysed.
Please see report comments for more information.
INORG-004 Toxicity Characteristic Leaching Procedure (TCLP) using Zero Headspace Extraction (zHE) using AS4439 and USEPA 1311.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-022 Determination of various metals by ICP-MS.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Elutriate analysis - total Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W2 [NT]
Date prepared - 23/09/2021 23/09/2021
Date analysed - 23/09/2021 23/09/2021
Antimony-Total (Elutriate) pg/L 1 Metals-022 <1 106
Arsenic-Total (Elutriate) pg/L 1 Metals-022 <1 108
Cadmium-Total (Elutriate) pg/L 0.1 Metals-022 <0.1 114
Lead-Total (Elutriate) pg/L 1 Metals-022 <1 105
Mercury-Total (Elutriate) pg/L 0.05 Metals-021 <0.05 108
Nickel-Total (Elutriate) pg/L 1 Metals-022 <1 101
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Perfluorobutanesulfonic acid pg/L 0.0004 Org-029 <0.0004 99
Perfluoropentanesulfonic acid pg/L 0.001 Org-029 <0.001 108
Perfluorohexanesulfonic acid - PFHxS Mg/l 0.0002 Org-029 0.001 104
Perfluoroheptanesulfonic acid pg/L 0.001 Org-029 <0.001 99
Perfluorooctanesulfonic acid PFOS Mg/l 0.0002 Org-029 0.002 113
Perfluorodecanesulfonic acid pg/L 0.002 Org-029 <0.002 83
Perfluorobutanoic acid pg/L 0.002 Org-029 <0.002 94
Perfluoropentanoic acid pg/L 0.002 Org-029 <0.002 83
Perfluorohexanoic acid pg/L 0.0004 Org-029 0.001 115
Perfluoroheptanoic acid pg/L 0.0004 Org-029 <0.0004 86
Perfluorooctanoic acid PFOA pg/L 0.0002 Org-029 0.001 105
Perfluorononanoic acid pg/L 0.001 Org-029 <0.001 116
Perfluorodecanoic acid pg/L 0.002 Org-029 <0.002 92
Perfluoroundecanoic acid pg/L 0.002 Org-029 <0.002 102
Perfluorododecanoic acid pg/L 0.005 Org-029 <0.005 100
Perfluorotridecanoic acid pg/L 0.01 Org-029 <0.01 107
Perfluorotetradecanoic acid pg/L 0.05 Org-029 <0.05 100
4:2 FTS Hg/L 0.001 Org-029 <0.001 78

6:2 FTS Hg/L 0.0004 Org-029 <0.0004 98

8:2 FTS Hg/L 0.0004 Org-029 <0.0004 108
10:2 FTS Hg/L 0.002 Org-029 <0.002 97
Perfluorooctane sulfonamide pg/L 0.01 Org-029 <0.01 88
N-Methyl perfluorooctane sulfonamide pg/L 0.005 Org-029 <0.005 95
N-Ethyl perfluorooctanesulfon amide ug/L 0.01 Org-029 <0.01 93
N-Me perfluorooctanesulfonamid oethanol ug/L 0.005 Org-029 <0.005 100
N-Et perfluorooctanesulfonamid oethanol ug/L 0.05 Org-029 <0.05 95
MePerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 83
EtPerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 98
Surrogate '3 Cg PFOS % Org-029 102 107
Surrogate '3 C, PFOA % Org-029 98 99
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD ¥ C3 PFBS % Org-029 72 85
Extracted ISTD '® O, PFHxS % Org-029 87 94
Extracted ISTD ¥ C4 PFOS % Org-029 72 74
Extracted ISTD 3 C4 PFBA % Org-029 34 32
Extracted ISTD '3 C3 PFPeA % Org-029 78 77
Extracted ISTD '3 C, PFHxA % Org-029 85 92
Extracted ISTD '3 C4 PFHpA % Org-029 107 116
Extracted ISTD 3 C4 PFOA % Org-029 89 94
Extracted ISTD 3 Cs PFNA % Org-029 87 95
Extracted ISTD ¥ C, PFDA % Org-029 88 94
Extracted ISTD ¥ C, PFUnDA % Org-029 84 95
Extracted ISTD '3 C, PFDoDA % Org-029 74 89
Extracted ISTD ¥ C, PFTeDA % Org-029 77 102
Extracted ISTD 3 C, 4:2FTS % Org-029 132 141
Extracted ISTD'®C, 6:2FTS % Org-029 114 111
Extracted ISTD '3 C, 8:2FTS % Org-029 134 117
Extracted ISTD '3 Cg FOSA % Org-029 61 64
Extracted ISTD d3 N MeFOSA % Org-029 35 45
Extracted ISTD ds N EtFOSA % Org-029 32 42
Extracted ISTD d7 N MeFOSE % Org-029 51 62
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD dg N EtFOSE % Org-029 51 60
Extracted ISTD d3 N MeFOSAA % Org-029 102 92
Extracted ISTD ds N EtFOSAA % Org-029 102 95
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

277569-A
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.
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Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s).

PFBA, MeFOSA, EtFOSA Extracted Internal Standard is outside of global acceptance criteria (50-150%) for (LCS and/or MB) but
within analyte specific acceptance criteria.

Client supplied seawater used for reported blank and LCS.
Laboratory water blank all <PQL.
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/‘\ Envirolab Services Pty Ltd
o ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067

e/ ph 02 9910 6200 fax 02 9910 6201
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SAMPLE RECEIPT ADVICE

Client Details
Client AECOM Australia Pty Ltd (Melbourne)

Attention I

Sample Login Details

Your reference 60642423 - Viva Energy Gas Terminal
Envirolab Reference 277569-A

Date Sample Received 09/09/2021

Date Instructions Received 20/09/2021

Date Results Expected to be Reported 23/09/2021

Sample Condition

Samples received in appropriate condition for analysis Yes

No. of Samples Provided Additional Testing on 10 Samples
Turnaround Time Requested 3 days

Temperature on Receipt (°C) 15

Cooling Method Ice Pack

Sampling Date Provided YES

Comments
Nil

Please direct any queries to:

Analysis Underway, details on the following page:
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Sample ID

BH-SB-33_0.0-0.5_2108
BH-SB-33_0.5-1.0_2108
BH-SB-33_1.0-1.5_2108
BH-SB-34_0.0-0.5_210907
BH-SB-34_0.5-1.0_210907
BH-SB-34_1.0-1.5_210907
BH-SB-34_1.5-2.0_210907
BH-SB-34_2.0-2.5_210907
BH-SB-34_2.5-3.0_210907
BH-SB-34_3.0-4.5_210907
PW-SB-34_210907
QC114_210907
BH-SB-35_0.0-0.5_210907
BH-SB-35_0.5-1.0_210907
BH-SB-35_1.0-1.5_210907
BH-SB-35_1.5-2.0_210907
BH-SB-35_2.0-2.5_210907
BH-SB-35_2.5-3.0_210907
BH-SB-35_3.0-4.0_210907
BH-SB-35_4.0-5.0_210907
PW-SB-35_210907
QC117_210907
BH-SWTP-01_0.0-1.5_210907
BH-SWTP-02_0.0-1.5_210907
BH-SWTP-03_0.0-1.5_210907
BH-SWTP-04_0.0-1.5_210907
BH-SWTP-05_0.0-1.5_210907
BH-SWTP-06_0.0-1.5_210907
BH-SWTP-07_0.0-1.5_210907
QC115 _210907

QC116 _210907
QC313_210907

v
v

AN N NI NN
AR YRR Y RN

AN
AN

v
v

On Hold

AN

ANIRN

AN N N N N N Y VA NI N NI NN

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au
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12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201
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SSSSSSSS www.envirolab.com.au

Sample ID

QC314_210907
QC412_210907
QC217_210906 v

v

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info
Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.
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CHAIN OF CUSTODY FORM - Client

Company:

Client Project Name/Number/Site etc (ie report title):

Contact Person:

60642423 - Viva Energy Gas Terminal Project

| Project Mgr: JPO No. (if applicable):
Sampler: Envirolab Quote No. : 218SY185 Rev1
Address:

ﬁDate results required:
L L (]

1 day

Or choose:

Standard Same Day 2.day 3 day

Email Results to:

Email Invoice to:

Note: Inform lab in advance if urgent tumaround is required - surcharges apply

Esdat ]:l Equis

Additional report format:

{Lab Comments:

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services
12 Ashley St, Chatswood, NSW 2067
P 02 9910 6200 | &1 sydney@envirolab.com.au

Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154
) 08 9317 2505 | [:4 lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
() 08 7087 6800 | &7 adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
¥ 07 3266 9532 | (X brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
Q 08 8967 1201 | [X darwin@envirolab.com.au

ample information

;. Tests Réquired

i
© -
Client Sampl.e 1D or Depth Date Type of Sample § ﬂ E: N o 2 inf:g;:’iz:zgl::?he
Information Sampled ‘E‘, % 4 r'> % § % sample as you can
276673-32 BH-SB-31_3.5-4.0_210827 Elutriate X X X
276959-5 BH-SB-32_2.5-3.0_210830 Elutriate X X X
277161-13 BH-BP-21_3.0-4.0 Elutriate X X X
277486-18 BH-SB-29_5.0-6.0_2;1 09086 Elutriate X X X
277569-8 BH-SB-34_2.0-2.5_210907 Elutriate X x | x Use seawater provided
277569-9 BH-SB-34_2.5-3.0_210907 Elutriate X X X with [ab job 276460 for
277707-6 BH-SB-36_2.5-3.0_210908 Elutriate X x | x elutriate tumbiing
277707-8 BH-BP-22_2.0-2.5_210908 - Elutriate X X X
277486-14 BH-SB-29_2.0-2.5_210906 Elutriate X X X
276959-23 QC109_210831 Elutriate X X X
] x
Relinquished by (Company): IReceived by (Company): E!/S L .. labUseOnly -
Print Name: IPrint Name: Aﬂeelﬂ Job number: 27770 _’—A Cooling: Ice/lce pack/ None
Date & Time: IDate & Time: 7—0' "l' 2’_’ Temperature: Security seal: Intact / Broken / None
Signature: ISignature: - TATReq-SAMEday /1/21713/ 41 STD

Form 302_V007

Issue date: 21 April 2021

ode | 25192/

Page of .



enviROLAB ENVIROLAB GROUP

seRVILES

(o N\
En&wB Eenpl . CHAIN OF CUSTODY FORM - Client National phonie number 1300 424 344

Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

¥ 02 9910 6200 | '} sydney@envirolab.com.au
[Copyright and Confidential]
Perth Lab - MPL Laboratories

Company: AECOM . ) ] Client Project Name/Number/Site etc (ie report title): 16-18 Hayden Crt, Myaree, WA §154
{2 08 9317 2505 | X lab@mpl.com.au

Contact Person: 60642423 - Viva Energy Gas Terminal Project
_ A _ _ - Melbourne Lab - Envirolab Services
| ProjectMgr: iPO No. (if applicable): 25 Research Drive, Croydon South, VIC 3136
Sampler: BC IEnvirolab Quote No. : 218Y185 Revi 03 9763 2500 | &\ metbourne@envirolab.com.au
Address: |pate resuts required: X . Adelaide Office - Envirolab Services
7 . 7a The Parade, Norwood, SA 5067
Or choose: 4 O . O . ( 08 7087 6800 | &/ adelaide@envirolab.com.au

Standard S D. y -
anca ame Lay 1 day 2day 3 day Brisbane Office - Envirolab Services

Note: Inform lab in advance if urgent turnaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014

& 07 3266 9532 | &< brisbane@envirolab.com.au

Additional report format: Esdat [:] Equis
Darwin Office - Envirolab Services

Lab Comments: Unit 20/119 Reichardt Road, Winnellie, NT 0820
& 08 8967 1201 | X darwin@envirolab.com.au

Email Results to:

Email Invoice to:

@ - .
cneT: :::::tl:) :10 or Depth Sa[r):::ed Type of Sample § %:i % g2 inf:m;zz:z:;ﬁ:he
=3 < S Y53 . sample as you can
| cEés %%ES
276673-27 BH-SB-31_0.5-1.0_210827 Elutriate X X X
276959-1 BH-SB-32_0.0-1.0_210830 Elutriate X X X
276959-9 BH-SB-33_1.5-2.0_210830 Elutriate X X X
277161-1 BH-BP-20_0.0-1.0- 210901 Elutriate X X X
277161-10 BH-BP-21_0.0-1.0 Elutriate X x | x Use seawater provided
277161-12 BH-BP-21_2.0-3.0 Elutriate X X X with lab job 276460 for
277486-3 BH-SB-28_1.0-1.5_210906 Elutriate X x | x elutriate tumbling
277486-10 BH-SB-29_0.0-0.5_210906 Elutriate X X X
277569-4 BH-SB-34_0.0-0.5_210907 Elutriate X X X
* 277707-7 BH-BP-22_0.0-0.5_210908 Elutriate X X X
276959-7 QC108_210830 Elutriate
Ll x .
Relinquished by (Company): IReceived by (Company): F:LS d %
Print Name: IPrint Name: HL\ ?‘#h Job number: Cooling: Ice/Ice pack / None
Date & Time: IDate & Time: (h \q 4 Temperature: Security seal: Intact / Broken / None
Signature: lSignature: \. TATReq-SAMEday /1/2/31 41/ STD

Form 302_V007 Issue date: 21 April 2021 Page of
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CERTIFICATE OF ANALYSIS 277707-A

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 3 Samples
Date samples received 10/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Hannah Nguyen, Metals Supervisor
Josh Williams, LC Supervisor

Nancy Zhang, Laboratory Manager

277707-A 10f12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Elutriate analysis - total

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

pH of Elutriate

pH of Elutriate after tumbling
Antimony-Total (Elutriate)
Arsenic-Total (Elutriate)
Lead-Total (Elutriate)
Mercury-Total (Elutriate)

Nickel-Total (Elutriate)

277707-A
R0OO

UNITS

pH units

pH units
pg/L
pg/L
pg/L
pg/L

pg/L

277707-A-6

BH-SB-36_2.5-

3.0_210908
08/09/2021

Soll
23/09/2021
23/09/2021

7.9

8.4

<1

4

<1

277707-A-7

BH-BP-22_0.0-

0.5_210908
08/09/2021

Soll
23/09/2021
23/09/2021

7.9

8.2

4
<1
<1

<0.05

277707-A-8

BH-BP-22_2.0-
2.5 210908

08/09/2021
Soil
23/09/2021
23/09/2021
7.9
8.2
1
2

20f12



Client Reference: 60642423 - Viva Energy Gas Terminal

PFAS in Elutriate Trace Extended

Our Reference 277707-A-6 277707-A-7 277707-A-8
Your Reference UNITS BH-SB-36_2.5- | BH-BP-22_0.0- | BH-BP-22_2.0-

3.0_210908 0.5_210908 2.5_210908
Date Sampled 08/09/2021 08/09/2021 08/09/2021
Type of sample Soil Soil Soil
Date prepared - 23/09/2021 23/09/2021 23/09/2021
Date analysed = 23/09/2021 23/09/2021 23/09/2021
Perfluorobutanesulfonic acid Mg/L <0.0004 <0.0004 <0.0004
Perfluoropentanesulfonic acid pg/L <0.001 <0.001 <0.001
Perfluorohexanesulfonic acid - PFHxS Mg/L 0.0007 0.001 0.0008
Perfluoroheptanesulfonic acid pg/L <0.001 <0.001 <0.001
Perfluorooctanesulfonic acid PFOS Mg/L 0.002 0.0040 0.001
Perfluorodecanesulfonic acid Mg/L <0.002 <0.002 <0.002
Perfluorobutanoic acid Mg/L <0.002 <0.002 <0.002
Perfluoropentanoic acid pg/L <0.002 <0.002 <0.002
Perfluorohexanoic acid Mg/L 0.0008 0.001 0.0009
Perfluoroheptanoic acid pg/L <0.0004 <0.0004 <0.0004
Perfluorooctanoic acid PFOA Mg/L 0.0008 0.002 0.0008
Perfluorononanoic acid Mg/L <0.001 <0.001 <0.001
Perfluorodecanoic acid Mg/L <0.002 <0.002 <0.002
Perfluoroundecanoic acid Mg/L <0.002 <0.002 <0.002
Perfluorododecanoic acid Mg/L <0.005 <0.005 <0.005
Perfluorotridecanoic acid Mg/L <0.01 <0.01 <0.01
Perfluorotetradecanoic acid Mg/L <0.05 <0.05 <0.05
4:2 FTS Mg/L <0.001 <0.001 <0.001
6:2 FTS Mg/L <0.0004 <0.0004 <0.0004
8:2FTS Mg/L <0.0004 <0.0004 <0.0004
10:2 FTS Mg/L <0.002 <0.002 <0.002
Perfluorooctane sulfonamide Mg/L <0.01 <0.01 <0.01
N-Methyl perfluorooctane sulfonamide Mg/L <0.005 <0.005 <0.005
N-Ethyl perfluorooctanesulfon amide Mg/L <0.01 <0.01 <0.01
N-Me perfluorooctanesulfonamid oethanol pg/L <0.005 <0.005 <0.005
N-Et perfluorooctanesulfonamid oethanol pg/L <0.05 <0.05 <0.05
MePerfluorooctanesulf- amid oacetic acid pg/L <0.002 <0.002 <0.002
EtPerfluorooctanesulf- amid oacetic acid pg/L <0.002 <0.002 <0.002
Surrogate '* Cs PFOS % 98 100 94
Surrogate '* C2 PFOA % 103 97 100
Extracted ISTD "* Cs PFBS % 84 84 86
Extracted ISTD '® O2 PFHxS % 97 92 95
Extracted ISTD ®* C4 PFOS % 78 76 81

277707-A

R0OO
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PFAS in Elutriate Trace Extended

Our Reference

Your Reference

Date Sampled

Type of sample

Extracted ISTD "* C4 PFBA
Extracted ISTD '® C3 PFPeA
Extracted ISTD "® C2 PFHxA
Extracted ISTD '® C4 PFHpA
Extracted ISTD '3 C4 PFOA
Extracted ISTD '® Cs PFNA
Extracted ISTD "* C2 PFDA
Extracted ISTD "* C2 PFUnDA
Extracted ISTD "* C2 PFDoDA
Extracted ISTD '3 C2 PFTeDA
Extracted ISTD "® C2 4:2FTS
Extracted ISTD" C2 6:2FTS
Extracted ISTD "® C2 8:2FTS
Extracted ISTD '® Cs FOSA
Extracted ISTD ds N MeFOSA
Extracted ISTD ds N EtFOSA
Extracted ISTD d7 N MeFOSE
Extracted ISTD ds N EtFOSE
Extracted ISTD ds N MeFOSAA
Extracted ISTD ds N EtFOSAA
Total Positive PFHxS & PFOS
Total Positive PFOS & PFOA

Total Positive PFAS

277707-A

R0OO

UNITS

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
pg/L
pg/L

pg/L

277707-A-6

BH-SB-36_2.5-
3.0_210908

08/09/2021
Soil
29
79
92
118
99
97
96
88
77
91
115
136
146
49
43
41
55
57
80
96
0.0024
0.0026
0.0041

277707-A-7

BH-BP-22_0.0-
0.5_210908

08/09/2021
Soil
29
71
87
111
97
97
98
107
91
81
100
127
153
64
31
30
59
52
115
113
0.0051
0.0058
0.0081

Client Reference: 60642423 - Viva Energy Gas Terminal

277707-A-8

BH-BP-22_2.0-
2.5 210908

08/09/2021
Soil
32
82
94
119
102
99
99
96
83
79
114
129
139
60
47
47
62
56
95
100
0.002
0.002
0.0035
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Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Elutriate A sediment is extracted 1:4 with site water and tumbled for 1 hour. The sample is then centrifuged and or filtered and analysed.
Please see report comments for more information.
INORG-004 Toxicity Characteristic Leaching Procedure (TCLP) using Zero Headspace Extraction (zHE) using AS4439 and USEPA 1311.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-022 Determination of various metals by ICP-MS.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

277707-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Elutriate analysis - total Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 23/09/2021 23/09/2021
Date analysed - 23/09/2021 23/09/2021
Antimony-Total (Elutriate) pg/L 1 Metals-022 <1 106
Arsenic-Total (Elutriate) pg/L 1 Metals-022 <1 108
Lead-Total (Elutriate) pg/L 1 Metals-022 <1 105
Mercury-Total (Elutriate) pg/L 0.05 Metals-021 <0.05 108
Nickel-Total (Elutriate) pg/L 1 Metals-022 <1 101

277707-A 6 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 23/09/2021 23/09/2021
Date analysed - 23/09/2021 23/09/2021
Perfluorobutanesulfonic acid pg/L 0.0004 Org-029 <0.0004 105
Perfluoropentanesulfonic acid pg/L 0.001 Org-029 <0.001 106
Perfluorohexanesulfonic acid - PFHxS Mg/l 0.0002 Org-029 0.001 96
Perfluoroheptanesulfonic acid pg/L 0.001 Org-029 <0.001 101
Perfluorooctanesulfonic acid PFOS Mg/l 0.0002 Org-029 0.0023 115
Perfluorodecanesulfonic acid pg/L 0.002 Org-029 <0.002 85
Perfluorobutanoic acid pg/L 0.002 Org-029 <0.002 103
Perfluoropentanoic acid pg/L 0.002 Org-029 <0.002 90
Perfluorohexanoic acid pg/L 0.0004 Org-029 0.001 123
Perfluoroheptanoic acid pg/L 0.0004 Org-029 <0.0004 98
Perfluorooctanoic acid PFOA pg/L 0.0002 Org-029 0.001 112
Perfluorononanoic acid pg/L 0.001 Org-029 <0.001 120
Perfluorodecanoic acid pg/L 0.002 Org-029 <0.002 95
Perfluoroundecanoic acid pg/L 0.002 Org-029 <0.002 103
Perfluorododecanoic acid pg/L 0.005 Org-029 <0.005 100
Perfluorotridecanoic acid pg/L 0.01 Org-029 <0.01 104
Perfluorotetradecanoic acid pg/L 0.05 Org-029 <0.05 104
4:2 FTS Hg/L 0.001 Org-029 <0.001 82

6:2 FTS Hg/L 0.0004 Org-029 <0.0004 111
8:2 FTS Hg/L 0.0004 Org-029 <0.0004 101
10:2 FTS Hg/L 0.002 Org-029 <0.002 84
Perfluorooctane sulfonamide pg/L 0.01 Org-029 <0.01 92
N-Methyl perfluorooctane sulfonamide ug/L 0.005 Org-029 <0.005 105
N-Ethyl perfluorooctanesulfon amide ug/L 0.01 Org-029 <0.01 96
N-Me perfluorooctanesulfonamid oethanol ug/L 0.005 Org-029 <0.005 108
N-Et perfluorooctanesulfonamid oethanol ug/L 0.05 Org-029 <0.05 106
MePerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 89
EtPerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 106
Surrogate '3 Cg PFOS % Org-029 96 101
Surrogate ' C, PFOA % Org-029 100 99

277707-A 7 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD ¥ C3 PFBS % Org-029 76 74

Extracted ISTD '® O, PFHxS % Org-029 83 91

Extracted ISTD ¥ C4 PFOS % Org-029 70 76

Extracted ISTD 3 C4 PFBA % Org-029 33 &

Extracted ISTD '3 C3 PFPeA % Org-029 79 75

Extracted ISTD '3 C, PFHxA % Org-029 88 84

Extracted ISTD '3 C4 PFHpA % Org-029 106 104

Extracted ISTD 3 C4 PFOA % Org-029 91 89

Extracted ISTD 3 Cs PFNA % Org-029 88 91

Extracted ISTD ¥ C, PFDA % Org-029 86 91

Extracted ISTD ¥ C, PFUnDA % Org-029 85 89

Extracted ISTD '3 C, PFDoDA % Org-029 74 81

Extracted ISTD ¥ C, PFTeDA % Org-029 73 74

Extracted ISTD 3 C, 4:2FTS % Org-029 113 87

Extracted ISTD'®C, 6:2FTS % Org-029 128 106

Extracted ISTD '3 C, 8:2FTS % Org-029 147 127

Extracted ISTD '3 Cg FOSA % Org-029 62 65

Extracted ISTD d3 N MeFOSA % Org-029 32 47

Extracted ISTD ds N EtFOSA % Org-029 30 46

Extracted ISTD d7 N MeFOSE % Org-029 46 58

277707-A 8 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Elutriate Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD dg N EtFOSE % Org-029 43 53
Extracted ISTD d3 N MeFOSAA % Org-029 110 80
Extracted ISTD ds N EtFOSAA % Org-029 102 80
277707-A 9 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

277707-A
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

277707-A 11 of 12
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Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s).

PFBA, MeFOSA, EtFOSA, MeFOSE and EtFOSA Extracted Internal Standard is outside of global acceptance criteria (50-150%) for
(LCS and/or MB) but within analyte specific acceptance criteria.

Client supplied seawater used for reported blank and LCS.
Laboratory water blank all <PQL.

277707-A 12 of 12
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o ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067

e/ ph 02 9910 6200 fax 02 9910 6201
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envirolas =mnpl A‘AETEC www.envirolab.com.au
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SAMPLE RECEIPT ADVICE

Client Details
Client AECOM Australia Pty Ltd (Melbourne)

Attention I

Sample Login Details

Your reference 60642423 - Viva Energy Gas Terminal
Envirolab Reference 277707-A

Date Sample Received 10/09/2021

Date Instructions Received 20/09/2021

Date Results Expected to be Reported 23/09/2021

Sample Condition

Samples received in appropriate condition for analysis Yes

No. of Samples Provided Additional Testing on 3 Samples
Turnaround Time Requested 3 days

Temperature on Receipt (°C) 10

Cooling Method Ice Pack

Sampling Date Provided YES

Comments
Nil

Please direct any queries to:

Analysis Underway, details on the following page:

10f2
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Sample ID

BH-SB-36_0.0-0.5_210908
BH-SB-36_0.5-1.0_210908
BH-SB-36_1.0-1.5_210908
BH-SB-36_1.5-2.0_210908
BH-SB-36_2.0-2.5_210908
BH-SB-36_2.5-3.0_210908
BH-BP-22_0.0-0.5_210908
BH-BP-22_2.0-2.5_210908
BH-BP-22_2.5-3.0_210908
PW-SB-36_210908

QC315 _210908

QC414 _210908

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info

AN
SN

On Hold

AN NI NER NN

ANIENENEN

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable

metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.
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From: lab.com.au>

Sent: 9PM

To:

Cc:

Subject: [EXTERNAL] RE: 21SY185_Rev1: elutriate and COCs

No luck. One sample had small little pockets of ~1mL amongst it. Others had some damp sediment under the clay, but not wet enough to extract. One | had hope for had sediment on top, but
underneath was dry clumps of clay with lots of air pockets.

Kind Regards,

I Operations Manager | Envirolab Services
Great Science. Great Service.

12 Ashley Street Chatsw ood NSW 2067
_Wwww envirolab.com.au

Follow us on: LinkedIn | Facebook | Twitter

Samples will be analysed per our T&C's.

From:

Sent: Tuesday, 21 September 2021 5:27 PM

To: |

Subject: RE: 21SY185_Rev1: elutriate and COCs

CAUTION: This email originated from outside of the organisation. Do not act on instructions, click links or open attachments unless you recognise the sender and know the content is authentic and safe.
Hi I

Thanks for the call. Please let me know how you go tomorrow with seeing if any water has settled out to the bottom.

S
o]
>
=
7

>
m
Q
o

Collins Square, Level 10, Tower Two
727 Collins Street, Melbourne, VIC 3008
T +61 3 9653 1234

aecom.com

Delivering a better world

From:
Sent: Tuesday, 21 September 2021 4:53PM

"o |

Subject: [EXTERNAL] RE: 21SY185_Rev1: elutriate and COCs

The guys have been working on those pore water samples today. They’ve managed to get one done, and are halfway through the second sample. They have however hitasnag. The remaining 5 samples
are very dry, and | doubt we will be able to extract any water from them.

Please see attached photo. (I do have more of the other samples, but they are very large in size — | can send if required).

The only 2 we can therefore do are 277486-8 (PW-SB-28_210906) and 277569-11 (PW-SB-34_210907).

We should therefore be able to get the results of those two to you by COB Thursday.
Please feel free to call if you would like to discuss further.

Kind Regards,

I Operations Manager | Envirolab Services

Great Science. Great Service.

12 Ashley Street Chatsw ood NSW 2067

| W www .envirolab.com.au

Contaminated Land ® Trade Waste ® OHS ® Drinking Water ® Air Quality ® Asbestos # PFAS @ Soil Vapours ® Microbiology
Methamphetamines & Other Drug Residue ® Acid Sulphate Soils (ASS) & Acid Mine Drainage (AMD)

S
E nql RO LH B Emerging Contaminants @ Forensic Toxicology —Product Development
IAS-ANZ

SERVICES e . . . . Nl:'::
Retated Partes (¢ mpl N e 0T ® ® ° e

150 42001 150 14001 150 X700l ‘Accrediation Number 2901

e WS AT OB

AU: 1300424344  Sydney | Perth | Melboumne | Adelaide | Brisbane | Darwin NZ: + 64 (9) 526 5216 Auckland

Follow us on: LinkedIn | Facebook | Twitter
Latest Update: learn more about testing for Acrylamide by LC-MSMS at our NATA Accredited Perth laboratory >

& Please consider the environment before printing this email.
Samples will be analysed per our T&C's.

The content of this email and any attachments are intended solely for the addressee(s), may contain confidential and/or privileged information and may be legally protected from disclosure. Any unauthorised use is expressly prohibited. If you have received

this email in error please promptly notify the sender, disregard and then delete the email. Any view s expressed in this communication are those of the individual sender. This email may have been corrupted or interfered with. Envirolab Group Pty Ltd cannot
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From:
Sent: Monday, 20 September 2021 3:26 PM

To: I

Subject: RE: 21SY185_Rev1: elutriate and COCs

CAUTION: This email originated from outside of the organisation. Do not act on instructions, click links or open attachments unless you recognise the sender and know the content is authentic and safe.
i I

David and | chatted and he sorted out my question (thanks!)

I

Please find attached the COC for elutriate and porewater analysis. All are marked for 3-day TAT.
I know that the 3-day TAT for porewater will be dependent on how quickly water can be extracted.

Thanks,

AECOM

Collins Square, Level 10, Tower Two
727 Collins Street, Melbourne, VIC 3008
T +61 3 9653 1234

aecom.com

Delivering a better world

From: I
Sent: Monday, 20 September 2021 10:50 AM
o:

Subject: 21SY185_Rev1: query about elutriate

Hi I

We're just about ready to schedule the elutriate and porewater analysis, but will you please clarify if 2L of seawater is required for each elutriate sample regardless of how many analytical suites are requested?

—

At this point, only certain metals and the PFAS suite will be requested. 20L of seawater were submitted, is it correct that a maximum of 10 elutriate samples can be requested?

Thanks,

>
m
Q
o

Collins Square, Level 10, Tower Two
727 Collins Street, Melbourne, VIC 3008
T +61 3 9653 1234

aecom.com

Delivering a better world
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CHAIN OF CUSTODY FORM - Client

Email Invoice to:

Company: AECOM Client Project Name/Number/Site etc (ie report title):
Contact Person: 60642423 - Viva Energy Gas Terminal Project
Project Mgr: PO No. (if applicable):
Sampler: BC Envirolab Quote No. : 218Y185 Rev1
Address: Date results required:
I 4 O
Or choose:

Standard Same Day 1 day 2 day 3 day

Phone: Mob: J_ Note: Inform lab in advance if urgent turnaround is required - surcharges apply
. Additional report format: Esdat [] equis

Email Resuits to:

Lab Comments:

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services
12 Ashley St, Chatswood, NSW 2067
(> 02 9910 6200 | ~” sydney@envirolab.com.au

Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154
08 9317 2505 [ 3\ [ab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
203 9763 2500 | X< melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
> 08 7087 6800 | "< adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
> 07 3266 9532 | 27 brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
<) 08 8967 1201 | > darwin@envirolab.com.au

Sample information Tests Requiréd, Commenjs
] 3 2 —
8 o " o - @ «
» 0 I
Envirolab Date £ i— 2 ]_Q'—- é =12 | Provide as much
Sample ID Depth Type of Sample T o £ 0o AN k] 2 S information about the
Sampled > g x 5 o= | N € o 9
_ {Lab use only) 5 .8 2 8 = Sl £ > i 8 sample as you can
. bzl d,<s|22|€s=wT =
, 5ofz )52z |28 358|58]8%
276673-34 PW-SB-31_210827 Porewater X X X X X X
276959-6 PW-SB-32_210830 Porewater X X X X X X
277161-16 PW-BP-21_210901 Porewater X X X X X X
277161-8 PW-BP-20_210901 Porewater X X X X X X
PW-SB-29_210906 Porewater X X X X X X
PW-SB-28_210906 Porewater X X X X X X
57559_1_ 1 PW-SB-34_210907 Porewater X X X X X X
] x -

Relinquished by {Company):

Received by (Company):

FLS.

Lab UséwOnIy o

fhloen

Job number: 277Lf 8'() "’IS "

Print Name: Print Name: . Cooling: Ice/lce pack/None
Date & Time: Date & Time: % lq l J&, Temperature: Security seal: Intact/ Broken / None
Signature: |Signature: M\' TATReq-SAMEday / 1/2/3 174/ STD

Form 302_V007

Issue date: 21 April 2021

Page of




/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au
e LABTEC .
envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 277486-B

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 2 Sample
Date samples received 08/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By
Hannah Nguyen, Metals Supervisor

Josh Williams, LC Supervisor
Priya Samarawickrama, Senior Chemist o=

Nancy Zhang, Laboratory Manager

277486-B 1 0of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

HM in pore water - dissolved

Our Reference

Your Reference

Date Sampled

Type of sample
Date prepared

Date analysed
Antimony-Dissolved
Arsenic-Dissolved
Cadmium-Dissolved
Lead-Dissolved
Mercury-Dissolved

Nickel-Dissolved

277486-B
R0OO

UNITS

pg/L
pg/L
pg/L
pg/L
pg/L

pg/L

277486-B-8

PW-SB-
28 210906

6/09/2021
Porewater
22/09/2021
22/09/2021

2

6

<0.1
<1

<0.05

20f 24



Speciated Arsenic in pore water

277486-B-8

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

Arsenobetaine (ASB)
Arsenious Acid, As (l11)
Dimethylarsenic Acid (DMA)
Monomethylarsonic Acid (MMA)

Arsenic Acid, As (V)

277486-B
R0OO

UNITS

Mg/L
Hg/L
Mg/L
Hg/L

pg/L

Client Reference: 60642423 - Viva Energy Gas Terminal

PW-SB-
28 210906

6/09/2021
Porewater
22/09/2021
22/09/2021

<1

3

<1

<1
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Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered Before Chelex

Our Reference 277486-B-8
Your Reference UNITS PW-SB-

28_210906
Date Sampled 6/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium Before Chelex Mg/L <0.1
Nickel Before Chelex Mg/L 2
Lead Before Chelex ug/L <1
Mercury Before Chelex Mg/L <0.1

277486-B

R0OO

4 of 24



Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered After Chelex

Our Reference 277486-B-8
Your Reference UNITS PW-SB-

28_210906
Date Sampled 6/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium After Chelex Mg/L <0.1
Nickel After Chelex Mg/L 1
Lead After Chelex ug/L <1
Mercury After Chelex Mg/L <0.1

277486-B

R0OO

5 of 24



Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered Chelex Retained

Our Reference 277486-B-8
Your Reference UNITS PW-SB-

28_210906
Date Sampled 6/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium Chelex Retained Mg/L [NT]
Nickel Chelex Retained Hg/L <1
Lead Chelex Retained pg/L [NT]
Mercury Chelex Retained pg/L [NT]

277486-B

R0OO

6 of 24



Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered Chelex Retained %

Our Reference 277486-B-8
Your Reference UNITS PW-SB-

28_210906
Date Sampled 6/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium Chelex Retained % [NT]
Nickel Chelex Retained % 15
Lead Chelex Retained % [NT]
Mercury Chelex Retained % [NT]

277486-B

R0OO

7 of 24



PFAS in Pore Water Trace Extended

277486-B-8

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed
Perfluorobutanesulfonic acid
Perfluoropentanesulfonic acid
Perfluorohexanesulfonic acid - PFHxS
Perfluoroheptanesulfonic acid
Perfluorooctanesulfonic acid PFOS
Perfluorodecanesulfonic acid
Perfluorobutanoic acid
Perfluoropentanoic acid
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid PFOA
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluoroundecanoic acid
Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluorotetradecanoic acid

4:2 FTS

6:2 FTS

8:2FTS

10:2 FTS

Perfluorooctane sulfonamide
N-Methyl perfluorooctane sulfonamide

N-Ethyl perfluorooctanesulfon amide

N-Me perfluorooctanesulfonamid oethanol

N-Et perfluorooctanesulfonamid oethanol

MePerfluorooctanesulf- amid oacetic acid
EtPerfluorooctanesulf- amid oacetic acid
Surrogate '* Cs PFOS

Surrogate '* C2 PFOA

Extracted ISTD "* Cs PFBS
Extracted ISTD '® O2 PFHxS
Extracted ISTD ®* C4 PFOS
Extracted ISTD ®* C4 PFBA

277486-B
R0OO

UNITS

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
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
%
%
%
%
%

%

Client Reference: 60642423 - Viva Energy Gas Terminal

PW-SB-
28_210906

6/09/2021
Porewater
22/09/2021
22/09/2021
0.001
<0.001
0.002
<0.001
0.0046
<0.002
<0.02
<0.002
0.003
0.0008
0.0024
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
102
104
80
82
66
#
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PFAS in Pore Water Trace Extended

277486-B-8

Our Reference

Your Reference

Date Sampled

Type of sample

Extracted ISTD '® C3 PFPeA
Extracted ISTD ® C2 PFHxA
Extracted ISTD "® C4 PFHpA
Extracted ISTD '3 C4 PFOA
Extracted ISTD '® Cs PFNA
Extracted ISTD "*C2 PFDA
Extracted ISTD "* C2 PFUnDA
Extracted ISTD "* C2 PFDoDA
Extracted ISTD '3 C2 PFTeDA
Extracted ISTD "® C2 4:2FTS
Extracted ISTD"® C2 6:2FTS
Extracted ISTD "* C2 8:2FTS
Extracted ISTD ® Cs FOSA
Extracted ISTD ds N MeFOSA
Extracted ISTD ds N EtFOSA
Extracted ISTD d7 N MeFOSE
Extracted ISTD ds N EtFOSE
Extracted ISTD ds N MeFOSAA
Extracted ISTD ds N EtFOSAA
Total Positive PFHxS & PFOS
Total Positive PFOS & PFOA

Total Positive PFAS

277486-B

R0OO

UNITS

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
pg/L
pg/L

pg/L

Client Reference: 60642423 - Viva Energy Gas Terminal

PW-SB-
28 210906

6/09/2021
Porewater
34
46
73
70
81
79
80
72
71
136
126
134
55
23
22
50
47
87
94
0.0065
0.0069
0.014
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Client Reference: 60642423 - Viva Energy Gas Terminal

Miscellaneous Inorganics

Our Reference 277486-B-8
Your Reference UNITS PW-SB-

28_210906
Date Sampled 6/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Ammonia as N in pore water mg/L 6.8

277486-B

R0OO

10 of 24



Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Waters samples are filtered on receipt
prior to analysis. Soils are analysed following a KCI extraction.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-021/022 Determination of various metals from an unpreserved sample by ICP-MS and CV-AAS following filtration and passing through a
Chelex 100 resin column.
Metals-022 Determination of various metals by ICP-MS.
Metals-031 Analysis of Speciated forms of Arsenic using LC separation followed by ICP-MS analysis.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

277486-B 11 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: HM in pore water - dissolved Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Antimony-Dissolved pg/L 1 Metals-022 <1 80
Arsenic-Dissolved pg/L 1 Metals-022 <1 94
Cadmium-Dissolved pg/L 0.1 Metals-022 <0.1 92
Lead-Dissolved pg/L 1 Metals-022 <1 92
Mercury-Dissolved pg/L 0.05 Metals-021 <0.05 102
Nickel-Dissolved pg/L 1 Metals-022 <1 93

277486-B 12 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Speciated Arsenic in pore water Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Arsenobetaine (ASB) pg/L 1 Metals-031 <1 109
Arsenious Acid, As (lIl) pg/L 1 Metals-031 <1 114
Dimethylarsenic Acid (DMA) pg/L 1 Metals-031 <1 114
Monomethylarsonic Acid (MMA) pg/L 1 Metals-031 <1 112
Arsenic Acid, As (V) pg/L 1 Metals-031 <1 116

277486-B 13 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered Before Chelex Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Cadmium Before Chelex pg/L 0.1 Metals-021/022 <0.1 103
Nickel Before Chelex pg/L 1 Metals-021/022 <1 100
Lead Before Chelex pg/L 1 Metals-021/022 <1 73
Mercury Before Chelex pg/L 0.1 Metals-021/022 <0.1 94

277486-B 14 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered After Chelex Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Cadmium After Chelex pg/L 0.1 Metals-021/022 <0.1 18
Nickel After Chelex pg/L 1 Metals-021/022 <1 14
Lead After Chelex pg/L 1 Metals-021/022 <1 3
Mercury After Chelex pg/L 0.1 Metals-021/022 <0.1 0

277486-B 15 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered Chelex Retained Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021

277486-B 16 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered Chelex Retained % Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Cadmium Chelex Retained % 1 Metals-021/022 82
Nickel Chelex Retained % 1 Metals-021/022 86
Lead Chelex Retained % 1 Metals-021/022 95
Mercury Chelex Retained % 1 Metals-021/022 94

277486-B 17 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Pore Water Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Perfluorobutanesulfonic acid pg/L 0.0004 Org-029 <0.0004 98
Perfluoropentanesulfonic acid pg/L 0.001 Org-029 <0.001 110
Perfluorohexanesulfonic acid - PFHxS ug/L 0.0002 Org-029 <0.0002 107
Perfluoroheptanesulfonic acid pg/L 0.001 Org-029 <0.001 97
Perfluorooctanesulfonic acid PFOS ug/L 0.0002 Org-029 <0.0002 102
Perfluorodecanesulfonic acid pg/L 0.002 Org-029 <0.002 83
Perfluorobutanoic acid pg/L 0.002 Org-029 <0.002 102
Perfluoropentanoic acid pg/L 0.002 Org-029 <0.002 94
Perfluorohexanoic acid pg/L 0.0004 Org-029 <0.0004 109
Perfluoroheptanoic acid pg/L 0.0004 Org-029 <0.0004 106
Perfluorooctanoic acid PFOA pg/L 0.0002 Org-029 <0.0002 102
Perfluorononanoic acid pg/L 0.001 Org-029 <0.001 112
Perfluorodecanoic acid pg/L 0.002 Org-029 <0.002 96
Perfluoroundecanoic acid pg/L 0.002 Org-029 <0.002 105
Perfluorododecanoic acid pg/L 0.005 Org-029 <0.005 104
Perfluorotridecanoic acid pg/L 0.01 Org-029 <0.01 96
Perfluorotetradecanoic acid pg/L 0.05 Org-029 <0.05 107
4:2 FTS Hg/L 0.001 Org-029 <0.001 96

6:2 FTS Hg/L 0.0004 Org-029 <0.0004 99

8:2 FTS Hg/L 0.0004 Org-029 <0.0004 110
10:2 FTS Hg/L 0.002 Org-029 <0.002 108
Perfluorooctane sulfonamide pg/L 0.01 Org-029 <0.01 102
N-Methyl perfluorooctane sulfonamide ug/L 0.005 Org-029 <0.005 100
N-Ethyl perfluorooctanesulfon amide ug/L 0.01 Org-029 <0.01 101
N-Me perfluorooctanesulfonamid oethanol ug/L 0.005 Org-029 <0.005 99
N-Et perfluorooctanesulfonamid oethanol pg/L 0.05 Org-029 <0.05 101
MePerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 94
EtPerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 103
Surrogate '3 Cg PFOS % Org-029 104 96
Surrogate '3 C, PFOA % Org-029 99 94

277486-B 18 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Pore Water Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD ¥ C3 PFBS % Org-029 77 76

Extracted ISTD '® O, PFHxS % Org-029 80 80

Extracted ISTD ¥ C4 PFOS % Org-029 73 70

Extracted ISTD ¥ C4 PFBA % Org-029 89 87

Extracted ISTD '3 C3 PFPeA % Org-029 88 84

Extracted ISTD '3 C, PFHxA % Org-029 91 91

Extracted ISTD '3 C4 PFHpA % Org-029 93 91

Extracted ISTD 3 C4 PFOA % Org-029 88 87

Extracted ISTD ¥ Cs PFNA % Org-029 83 79

Extracted ISTD ¥ C, PFDA % Org-029 84 82

Extracted ISTD ¥ C, PFUnDA % Org-029 86 81

Extracted ISTD "3 C, PFDoDA % Org-029 82 80

Extracted ISTD ¥ C, PFTeDA % Org-029 63 65

Extracted ISTD 3 C, 4:2FTS % Org-029 129 131

Extracted ISTD'®C, 6:2FTS % Org-029 105 102

Extracted ISTD '3 C, 8:2FTS % Org-029 116 111

Extracted ISTD '3 Cg FOSA % Org-029 64 57

Extracted ISTD d3 N MeFOSA % Org-029 30 34

Extracted ISTD ds N EtFOSA % Org-029 28 33

Extracted ISTD d7 N MeFOSE % Org-029 50 51
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Pore Water Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD dg N EtFOSE % Org-029 47 50
Extracted ISTD d3 N MeFOSAA % Org-029 85 86
Extracted ISTD ds N EtFOSAA % Org-029 94 94
277486-B 20 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Miscellaneous Inorganics Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Ammonia as N in pore water mg/L 0.005 Inorg-057 <0.005 112
277486-B 21 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

277486-B
R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.
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Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s). PFBA PQL raised.

MeFOSA, EtFOSA, MeFOSE, EtFOSE Extracted Internal Standard is outside of global acceptance criteria (50-150%) for (LCS
and/or MB) but within analyte specific acceptance criteria.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Client Details

Client
Attention

AECOM Australia Pty Ltd (Melbourne)

Sample Login Details

Your reference

Envirolab Reference

Date Sample Received

Date Instructions Received

Date Results Expected to be Reported

60642423 - Viva Energy Gas Terminal
277486-B

08/09/2021

20/09/2021

23/09/2021

Sample Condition

Samples received in appropriate condition for analysis
No. of Samples Provided

Turnaround Time Requested

Temperature on Receipt (°C)

Cooling Method

Sampling Date Provided

Comments

Yes

Additional Testing on 2 Sample
3 days

11

Ice Pack

YES

Nil

Please direct any queries to:

Analysis Underway, details on the following page:
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Sample ID

Speciated Arsenic in pore water

BH-SB-28_0.0-0.5_210906
BH-SB-28_0.5-1.0_210906

BH-SB-28_1.0-1.5_210906

BH-SB-28_1.5-2.0_210906

BH-SB-28_2.0-2.5_210906

BH-SB-28_2.5-3.0_210906

BH-SB-28_4.0-5.0_210906

PW-SB-28_210906 v VY Yy
QC112_210906

BH-SB-29_0.0-0.5_210906

BH-SB-29_0.5-1.0_210906

BH-SB-29_1.0-1.5_210906

BH-SB-29_1.5-2.0_210906

BH-SB-29_2.0-2.5_210906

BH-SB-29_2.5-3.0_210906

BH-SB-29_3.0-4.0_210906

BH-SB-29_4.0-5.0_210906

BH-SB-29_5.0-6.0_210906

PW-SB-29 210906 v VY Yy
QC113 _210906

QC311 _210906

QC312_210906

QC410_210906

v
v
v
v
v
v
v

AN NI N N NN YRV YN

ANEE NN

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info
Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.
Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.
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CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

3 02 9910 6200 | 2% sydney@envirolab.com.au

Perth Lab - MPL Laboratories

Project Mgr:

Contact Person:

Client Project Name/Number/Site etc (ie report title):
60642423 - Viva Energy Gas Terminal Project

PO No. (if applicable):

Email Results to:

Sampler: BC Envirolab Quote No. : 21S5Y185 Rev1
Address: Date results required:
O O Ol
Or choose:
Standard Same Day 1 day 2 day 3 day
Phone: Moh: Note: Inform lab in advance if urgent tumaround is required - surcharges apply

Esdat O Equis

Additional report format:

Lab Comments:

Email Invoice to:

16-18 Hayden Crt, Myaree, WA 6154
7 08 9317 2505 | =X lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
03 9763 2500 | X melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
¥ 08 7087 6800 | X adelaide@envirolab.com.au

Brisbane Office - Envirclab Services
20a, 10-20 Depot St, Banyo, QLD 4014
(B 07 3266 9532 | i< brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
208 8967 1201 | ™ darwin@envirolab.com.au

Sample information . Tests Required Comments
8 B 8 —
Y o @ o k+] @ Ll
Ko} h I
“Envirolab Date £ _];- £ i 8 oz | Provide as much
Sample,ID Depth TypeofSample | 3 o E 0o ' B i o ™ K g5 information about the
Sampled > g x g ot N o c el
{Lab use only) g 8 a 3 -E .g = g - i 3] sample as you can
RS . 28 - 2| 92g - = o< =TT =38
_ , S B R AR H TR
276673-34 PW-SB-31_210827 Porewater X X X X X X
276959-6 PW-SB-32_210830 Porewater X X X X X X
277161-16 PW-BP-21_210901 Porewater X X X X X X
277161-8 PW-BP-20_210901 Porewater X X X X X X
277486-19 PW-$B-29_210806 Porewater X X X X X X
277486-8 PW-SB-28_210906 Porewater X X X X X X
277569-11 PW-SB-34_210907 Porewater X X X X X X
L] x
Relinquished by (Company): Received by (Company): E(_,_S Lab Use Only
Print Name: Print Name: pn lepl/\ Job number: 271 S—(Q q’tﬁ - Cooling: Ice/Ice pack/ None
Date & Time: iDate & Time: 200 [‘” 3’{ Temperature: Security seal: Intact/ Broken / None
Signature: ISignature: TATReq-SAMEday /1 /2/3 /41 STD

Form 302_V007

Issue date: 21 April 2021

Page of
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ENVIROLAB ABN 37 112 535 645
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envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 277569-B

Client AECOM Australia Pty Ltd (Melbourne)
Attention ]
Address Level 9, 8 Exhibition St, Melbourne, VIC, 3000

Sample Details

Your Reference 60642423 - Viva Energy Gas Terminal
Number of Samples Additional Testing on 1 Sample
Date samples received 09/09/2021

Date completed instructions received 20/09/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 23/09/2021

Date of Issue 23/09/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By
Hannah Nguyen, Metals Supervisor

Josh Williams, LC Supervisor
Priya Samarawickrama, Senior Chemist o=

Nancy Zhang, Laboratory Manager
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Client Reference: 60642423 - Viva Energy Gas Terminal

HM in pore water - dissolved

Our Reference

Your Reference

Date Sampled

Type of sample
Date prepared

Date analysed
Antimony-Dissolved
Arsenic-Dissolved
Cadmium-Dissolved
Lead-Dissolved
Mercury-Dissolved

Nickel-Dissolved

277569-B
R0OO

UNITS

pg/L
pg/L
pg/L
pg/L
pg/L

pg/L

277569-B-11

PW-SB-
34210907

07/09/2021
Porewater
22/09/2021
22/09/2021
2
3
<0.1
<1

<0.05
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Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered Before Chelex

Our Reference 277569-B-11
Your Reference UNITS PW-SB-

34_210907
Date Sampled 07/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium Before Chelex Mg/L <0.1
Nickel Before Chelex Mg/L 1
Lead Before Chelex ug/L <1
Mercury Before Chelex Mg/L <0.1

277569-B

R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered After Chelex

Our Reference 277569-B-11
Your Reference UNITS PW-SB-

34_210907
Date Sampled 07/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium After Chelex Mg/L <0.1
Nickel After Chelex Mg/L 1
Lead After Chelex ug/L <1
Mercury After Chelex Mg/L <0.1

277569-B

R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered Chelex Retained

Our Reference 277569-B-11
Your Reference UNITS PW-SB-

34_210907
Date Sampled 07/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium Chelex Retained Mg/L [NT]
Nickel Chelex Retained Hg/L <1
Lead Chelex Retained Mg/L [NT]
Mercury Chelex Retained Mg/L [NT]

277569-B

R0OO
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Client Reference: 60642423 - Viva Energy Gas Terminal

Metals 0.45um Filtered Chelex Retained %

Our Reference 277569-B-11
Your Reference UNITS PW-SB-

34_210907
Date Sampled 07/09/2021
Type of sample Porewater
Date prepared - 22/09/2021
Date analysed S 22/09/2021
Cadmium Chelex Retained % [NT]
Nickel Chelex Retained % 30
Lead Chelex Retained % [NT]
Mercury Chelex Retained % [NT]

277569-B

R0OO
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Speciated Arsenic in pore water

277569-B-11

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed

Arsenobetaine (ASB)
Arsenious Acid, As (l11)
Dimethylarsenic Acid (DMA)
Monomethylarsonic Acid (MMA)

Arsenic Acid, As (V)

277569-B
R0OO

UNITS

Mg/L
Hg/L
Mg/L
Hg/L

pg/L

Client Reference: 60642423 - Viva Energy Gas Terminal

PW-SB-
34210907

07/09/2021
Porewater
22/09/2021
22/09/2021

<1

2

<1

<1

<1

7 of 24



PFAS in Pore Water Trace Extended

277569-B-11

Our Reference

Your Reference

Date Sampled

Type of sample

Date prepared

Date analysed
Perfluorobutanesulfonic acid
Perfluoropentanesulfonic acid
Perfluorohexanesulfonic acid - PFHxS
Perfluoroheptanesulfonic acid
Perfluorooctanesulfonic acid PFOS
Perfluorodecanesulfonic acid
Perfluorobutanoic acid
Perfluoropentanoic acid
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid PFOA
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluoroundecanoic acid
Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluorotetradecanoic acid

4:2 FTS

6:2 FTS

8:2FTS

10:2 FTS

Perfluorooctane sulfonamide
N-Methyl perfluorooctane sulfonamide

N-Ethyl perfluorooctanesulfon amide

N-Me perfluorooctanesulfonamid oethanol

N-Et perfluorooctanesulfonamid oethanol

MePerfluorooctanesulf- amid oacetic acid
EtPerfluorooctanesulf- amid oacetic acid
Surrogate '* Cs PFOS

Surrogate '* C2 PFOA

Extracted ISTD "* Cs PFBS
Extracted ISTD '® O2 PFHxS
Extracted ISTD ®* C4 PFOS
Extracted ISTD ®* C4 PFBA

277569-B
R0OO

UNITS

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
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
%
%
%
%
%

%

Client Reference: 60642423 - Viva Energy Gas Terminal

PW-SB-
34210907

07/09/2021
Porewater
22/09/2021
22/09/2021
<0.0004
<0.001
0.001
<0.001
0.0024
<0.002
<0.02
<0.002
0.002
0.0009
0.0022
<0.001
<0.002
<0.002
<0.005
<0.01
<0.05
<0.001
<0.0004
<0.0004
<0.002
<0.01
<0.005
<0.01
<0.005
<0.05
<0.002
<0.002
104
105
79
82
68
#
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PFAS in Pore Water Trace Extended

277569-B-11

Our Reference

Your Reference

Date Sampled

Type of sample

Extracted ISTD '® C3 PFPeA
Extracted ISTD ® C2 PFHxA
Extracted ISTD "® C4 PFHpA
Extracted ISTD '3 C4 PFOA
Extracted ISTD '® Cs PFNA
Extracted ISTD "*C2 PFDA
Extracted ISTD "* C2 PFUnDA
Extracted ISTD "* C2 PFDoDA
Extracted ISTD '3 C2 PFTeDA
Extracted ISTD "® C2 4:2FTS
Extracted ISTD"® C2 6:2FTS
Extracted ISTD "* C2 8:2FTS
Extracted ISTD ® Cs FOSA
Extracted ISTD ds N MeFOSA
Extracted ISTD ds N EtFOSA
Extracted ISTD d7 N MeFOSE
Extracted ISTD ds N EtFOSE
Extracted ISTD ds N MeFOSAA
Extracted ISTD ds N EtFOSAA
Total Positive PFHxS & PFOS
Total Positive PFOS & PFOA

Total Positive PFAS

277569-B

R0OO

UNITS

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
pg/L
pg/L

pg/L

Client Reference: 60642423 - Viva Energy Gas Terminal

PW-SB-
34210907

07/09/2021
Porewater
48
58
94
79
83
84
83
70
75
132
112
128
57
28
26
50
46
87
90
0.0034
0.0046
0.0089
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Miscellaneous Inorganics

277569-B-11

Our Reference

Your Reference

Date Sampled
Type of sample
Date prepared
Date analysed

Ammonia as N in pore water

277569-B
R0OO

UNITS

mg/L

Client Reference: 60642423 - Viva Energy Gas Terminal

PW-SB-
34210907

07/09/2021

Porewater

22/09/2021

22/09/2021
3.0
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Client Reference: 60642423 - Viva Energy Gas Terminal

Method ID Methodology Summary
Inorg-057 Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Waters samples are filtered on receipt
prior to analysis. Soils are analysed following a KCI extraction.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-021/022 Determination of various metals from an unpreserved sample by ICP-MS and CV-AAS following filtration and passing through a
Chelex 100 resin column.
Metals-022 Determination of various metals by ICP-MS.
Metals-031 Analysis of Speciated forms of Arsenic using LC separation followed by ICP-MS analysis.
Org-029 Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted

using SPE. TCLPs/ASLP leachates are centrifuged, the supernatant is then analysed (including amendment with solvent) - as
per the option in AS4439.3.

Analysis is undertaken with LC-MS/MS.
PFAS results include the sum of branched and linear isomers where applicable.

Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.3 Table B-15 terminology), which are
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but

are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove
interfering matrix components.

Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

277569-B 11 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: HM in pore water - dissolved Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Antimony-Dissolved pg/L 1 Metals-022 <1 80
Arsenic-Dissolved pg/L 1 Metals-022 <1 94
Cadmium-Dissolved pg/L 0.1 Metals-022 <0.1 92
Lead-Dissolved pg/L 1 Metals-022 <1 92
Mercury-Dissolved pg/L 0.05 Metals-021 <0.05 102
Nickel-Dissolved pg/L 1 Metals-022 <1 93

277569-B 12 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered Before Chelex Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Cadmium Before Chelex pg/L 0.1 Metals-021/022 <0.1 103
Nickel Before Chelex pg/L 1 Metals-021/022 <1 100
Lead Before Chelex pg/L 1 Metals-021/022 <1 73
Mercury Before Chelex pg/L 0.1 Metals-021/022 <0.1 94

277569-B 13 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered After Chelex Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Cadmium After Chelex pg/L 0.1 Metals-021/022 <0.1 18
Nickel After Chelex pg/L 1 Metals-021/022 <1 14
Lead After Chelex pg/L 1 Metals-021/022 <1 3
Mercury After Chelex pg/L 0.1 Metals-021/022 <0.1 0

277569-B 14 of 24

R0OO



Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered Chelex Retained Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021

277569-B 15 0of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Metals 0.45um Filtered Chelex Retained % Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Cadmium Chelex Retained % 1 Metals-021/022 <1 82
Nickel Chelex Retained % 1 Metals-021/022 <1 86
Lead Chelex Retained % 1 Metals-021/022 <1 95
Mercury Chelex Retained % 1 Metals-021/022 <1 94
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Speciated Arsenic in pore water Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Arsenobetaine (ASB) pg/L 1 Metals-031 <1 109
Arsenious Acid, As (lIl) pg/L 1 Metals-031 <1 114
Dimethylarsenic Acid (DMA) pg/L 1 Metals-031 <1 114
Monomethylarsonic Acid (MMA) pg/L 1 Metals-031 <1 112
Arsenic Acid, As (V) pg/L 1 Metals-031 <1 116
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Pore Water Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Perfluorobutanesulfonic acid pg/L 0.0004 Org-029 <0.0004 98
Perfluoropentanesulfonic acid pg/L 0.001 Org-029 <0.001 110
Perfluorohexanesulfonic acid - PFHxS ug/L 0.0002 Org-029 <0.0002 107
Perfluoroheptanesulfonic acid pg/L 0.001 Org-029 <0.001 97
Perfluorooctanesulfonic acid PFOS ug/L 0.0002 Org-029 <0.0002 102
Perfluorodecanesulfonic acid pg/L 0.002 Org-029 <0.002 83
Perfluorobutanoic acid pg/L 0.002 Org-029 <0.002 102
Perfluoropentanoic acid pg/L 0.002 Org-029 <0.002 94
Perfluorohexanoic acid pg/L 0.0004 Org-029 <0.0004 109
Perfluoroheptanoic acid pg/L 0.0004 Org-029 <0.0004 106
Perfluorooctanoic acid PFOA pg/L 0.0002 Org-029 <0.0002 102
Perfluorononanoic acid pg/L 0.001 Org-029 <0.001 112
Perfluorodecanoic acid pg/L 0.002 Org-029 <0.002 96
Perfluoroundecanoic acid pg/L 0.002 Org-029 <0.002 105
Perfluorododecanoic acid pg/L 0.005 Org-029 <0.005 104
Perfluorotridecanoic acid pg/L 0.01 Org-029 <0.01 96
Perfluorotetradecanoic acid pg/L 0.05 Org-029 <0.05 107
4:2 FTS Hg/L 0.001 Org-029 <0.001 96

6:2 FTS Hg/L 0.0004 Org-029 <0.0004 99

8:2 FTS Hg/L 0.0004 Org-029 <0.0004 110
10:2 FTS Hg/L 0.002 Org-029 <0.002 108
Perfluorooctane sulfonamide pg/L 0.01 Org-029 <0.01 102
N-Methyl perfluorooctane sulfonamide ug/L 0.005 Org-029 <0.005 100
N-Ethyl perfluorooctanesulfon amide ug/L 0.01 Org-029 <0.01 101
N-Me perfluorooctanesulfonamid oethanol ug/L 0.005 Org-029 <0.005 99
N-Et perfluorooctanesulfonamid oethanol pg/L 0.05 Org-029 <0.05 101
MePerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 94
EtPerfluorooctanesulf- amid oacetic acid ug/L 0.002 Org-029 <0.002 103
Surrogate '3 Cg PFOS % Org-029 104 96
Surrogate '3 C, PFOA % Org-029 99 94
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Pore Water Trace Extended Duplicate Spike Recovery %

Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD ¥ C3 PFBS % Org-029 77 76

Extracted ISTD '® O, PFHxS % Org-029 80 80

Extracted ISTD ¥ C4 PFOS % Org-029 73 70

Extracted ISTD ¥ C4 PFBA % Org-029 89 87

Extracted ISTD '3 C3 PFPeA % Org-029 88 84

Extracted ISTD '3 C, PFHxA % Org-029 91 91

Extracted ISTD '3 C4 PFHpA % Org-029 93 91

Extracted ISTD 3 C4 PFOA % Org-029 88 87

Extracted ISTD ¥ Cs PFNA % Org-029 83 79

Extracted ISTD ¥ C, PFDA % Org-029 84 82

Extracted ISTD ¥ C, PFUnDA % Org-029 86 81

Extracted ISTD "3 C, PFDoDA % Org-029 82 80

Extracted ISTD ¥ C, PFTeDA % Org-029 63 65

Extracted ISTD 3 C, 4:2FTS % Org-029 129 131

Extracted ISTD'®C, 6:2FTS % Org-029 105 102

Extracted ISTD '3 C, 8:2FTS % Org-029 116 111

Extracted ISTD '3 Cg FOSA % Org-029 64 57

Extracted ISTD d3 N MeFOSA % Org-029 30 34

Extracted ISTD ds N EtFOSA % Org-029 28 33

Extracted ISTD d7 N MeFOSE % Org-029 50 51
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: PFAS in Pore Water Trace Extended Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Extracted ISTD dg N EtFOSE % Org-029 47 50
Extracted ISTD d3 N MeFOSAA % Org-029 85 86
Extracted ISTD ds N EtFOSAA % Org-029 94 94
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Client Reference: 60642423 - Viva Energy Gas Terminal

QUALITY CONTROL: Miscellaneous Inorganics Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 22/09/2021 22/09/2021
Date analysed - 22/09/2021 22/09/2021
Ammonia as N in pore water mg/L 0.005 Inorg-057 <0.005 118
277569-B 21 of 24
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Client Reference: 60642423 - Viva Energy Gas Terminal

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

277569-B
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Client Reference: 60642423 - Viva Energy Gas Terminal

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.
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Client Reference: 60642423 - Viva Energy Gas Terminal

Report Comments

For PFAS Extracted Internal Standards denoted with # or outside the 50-150% acceptance range, the respective target analyte
results may be unaffected, in other circumstances the PQL has been raised to accommodate the outlier(s). PFBA PQL raised.

MeFOSA, EtFOSA, MeFOSE, EtFOSE Extracted Internal Standard is outside of global acceptance criteria (50-150%) for (LCS
and/or MB) but within analyte specific acceptance criteria.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Client Details

Client
Attention

AECOM Australia Pty Ltd (Melbourne)

Sample Login Details

Your reference

Envirolab Reference

Date Sample Received

Date Instructions Received

Date Results Expected to be Reported

60642423 - Viva Energy Gas Terminal
277569-B

09/09/2021

20/09/2021

23/09/2021

Sample Condition

Samples received in appropriate condition for analysis
No. of Samples Provided

Turnaround Time Requested

Temperature on Receipt (°C)

Cooling Method

Sampling Date Provided

Comments

Yes

Additional Testing on 1 Sample
3 days

15

Ice Pack

YES

Nil

Please direct any queries to:

Analysis Underway, details on the following page:
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Sample ID

BH-SB-33_0.0-0.5_2108
BH-SB-33_0.5-1.0_2108
BH-SB-33_1.0-1.5_2108
BH-SB-34_0.0-0.5_210907
BH-SB-34_0.5-1.0_210907
BH-SB-34_1.0-1.5_210907
BH-SB-34_1.5-2.0_210907
BH-SB-34_2.0-2.5_210907
BH-SB-34_2.5-3.0_210907
BH-SB-34_3.0-4.5_210907
PW-SB-34_210907
QC114_210907
BH-SB-35_0.0-0.5_210907
BH-SB-35_0.5-1.0_210907
BH-SB-35_1.0-1.5_210907
BH-SB-35_1.5-2.0_210907
BH-SB-35_2.0-2.5_210907
BH-SB-35_2.5-3.0_210907
BH-SB-35_3.0-4.0_210907
BH-SB-35_4.0-5.0_210907
PW-SB-35_210907
QC117_210907
BH-SWTP-01_0.0-1.5_210907
BH-SWTP-02_0.0-1.5_210907
BH-SWTP-03_0.0-1.5_210907
BH-SWTP-04_0.0-1.5_210907
BH-SWTP-05_0.0-1.5_210907
BH-SWTP-06_0.0-1.5_210907
BH-SWTP-07_0.0-1.5_210907
QC115 _210907

QC116 _210907
QC313_210907

Speciated Arsenic in pore water

v v v vV

v
v
v
v
v
v
v
v
v
v

AN N N N N N N N N N N N N YN N N NI N NN

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

20of3



(o O\

ENVIROLAB

ssssssss

Sample ID

QC314_210907
QC412_210907
QC217_210906

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

AN

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

Additional Info

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.
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CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

@ 02 9910 6200 | 1< sydney@envirolab.com.au

Perth Lab - MPL Laboratories

. h R ) . 16-18 Hayden Crt, Myaree, WA 6154
Client Project NamelNumber.IS|te etc (ie report title): 08 9317 2505 | < lab@mpl.com.au
Contact Person: 60642423 - Viva Energy Gas Terminal Project
— - i Melbourne Lab - Envirolab Services
Project Mgr: PO No. (if applicable): 60642423 /2.08 25 Research Drive, Croydon South, VIC 3136
Sampler: BC {Envirolab Quote No. : 218Y185_Rev1 @ 03 9763 2500 | ™1 melbourne@envirolab.com.au
Address: Date results required: Adelaide Office - Envirolab Services
7 7a The Parade, Norwood, SA 5067
Or choose: D D D D O 08 7087 6800 | < adelaide@envirolab.com.au
Standard Same Day 1 day 2 day 3 day . . i
Brisbane Office - Envirolab Services
Phone: Mob: I_ Note: Inform lab in advance if urgent turnaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014
@ 07 3266 9532 | < brisbane@envirolab.com.au _
. Additional report format: IZEsdat |: Equis
Email Results to: Tab Comments: Darwin Office - Envirolab Services
) Unit 20/119 Reichardt Road, Winnellie, NT 0820
© 08 8967 1201 | >4 danmn@enwrolab com.au
Email Invoice to:
Sample information Tests Required Comments
o 2
Oz ® k-]
Envirolab . o .. T G~ 2d < £ Provide as much
Sample ID Client SampI'e D or Depth Date Type of Sample |5 B CIT N é © = gg a S information about the
Information Sampled w8 Y50 5 [ag O £ o N
({Lab use only) 2=<g = - € ’(’ > S 9 3 uu_,j a sample as you can
T D O o o)) = =0 T
SE832)| | S L2 O Fnl E ES
{ BH-DG-01_0.0-0.5_210819 Sediment X X X
Z BH-DG-02_0.0-0.5_210819 Sediment X X X
? BH-DG-03_0.0-0.5_210819 Sediment X X X
4 BH-DG-04_0.0-0.5_210819 Sediment X X X
é BH-DG-05_0.0-0.5_210819 Sediment X X X
b BH-DG-06_0.0-0.5_210819 Sediment x| x| x
+ QC103_210819 Sediment X | x| x
D Please tick the box if observed settled sediment present in water samples is to be included in the extraction and/or analysis
Relinquished by (Company): A’Fw M Received by (Company): E£.LS - SY D) Lab Use Only
Pel 7 .
Print Name: —A M [(Mm _ Print Name: VVEGN Job number: W ERGERE, £ ’ “Y4.p Cooling: Ic¢7 Ice pack SRlone
~ — .
Date & Time: 7_(} I D%J ” /L W IDate & Time: 25 / o /9 7 ,/a {000 Temperature: (Z C Security seal Afitact / Broken / None
¥ n 4 — N
Signature: - 4\‘ A ISignature: . TATReq-SAMEday /1 /2/3/ 4/ STD )
v h AN
Form 302_V007 Issue date: 21 April 2021 Page of
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CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

@ 02 9910 6200 | < sydney@envirolab.com.au

Perth Lab - MPL Laboratories

Company:
Contact Person:

Client Project Name/Number/Site etc (ie report title):
60642423 - Viva Energy Gas Terminal Project

Project Mgr: PO No. (if applicable): 60642423 /2.08
Sampler: BC JEnvirolab Quote No. : 218Y185_Rev1
Address: Date resuits required:
] [] [] []
Or choose:
Standard Same Day 1 day 2 day 3 day
Phone: Mob:

Email Results to:

Email Invoice to:

Note: Inform lab in advance if urgent turnaround is required - surcharges apply

Additional report format:

I: Equis

Lab Comments:

[ Esdat

@

16-18 Hayden Crt, Myaree, WA 6154
@ 08 9317 2505 | P« lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
@ 03 9763 2500 | >4 melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
Q 08 7087 6800 | [ adelaide@envirolab.com.au

" Brisbane Office - Envirolab Services

20a, 10-20 Depot St, Banyo, QLD 4014

" @07 3266 9532 | < brisbane@envirolab.com.au

' Darwin Office - Envirolab Services

Unit 20/119 Reichardt Road, Winnellie, NT 0820
@ 08 8967 1201 | >4 darwin@envirolab.com.au

Samble information

Tests Required

Comments

irolab -+ 5 2 E 2 | % 2 Provid
g:f:l:?ea:D ; Client Sampl'e D or Depth Date Type of Sample % ] 8 %E é o 2 i g é E info:?nva;tii: Zl?;l:x:r:he
(Lab use only) ) Information Sampled % ',—% g:’_ fg § /'; % 8 'g S ﬁ m 9 sample as you can
A EARA T ERA L ER £2
> P BH-OH-01_0.0-0.5_21081¢ Sediment X x| x| x| x| x| x
# 9  |BH-OH-02_0.0-05_210819 Sediment X x| x| x| x| x| x
Z [© |BH-OH-03_0.0-0.5 210818 Sediment X X X X X X X
4 ” "-" IBH-OH-04_0.0-0.5_210819 Sediment X X X X X X X
N4 {2 [BHOH05_0005_ 210819 Sediment X X | x| x| x| x| x
v @’ 'Z) BH-OH-06_0.0-0.5_210819 Sediment X X X X X X X
; l(_; BH-OH-07 _0.0-0.5_210819 Sediment X X X X X X X
}g §  |BH-OH-08_0.0-0.5_210819 Sediment X X | x| x| x| x| x
4 Y, [BH-OH-09_0.0-0.5 210819 Sediment X X X X X X X
@ u BH-OH-10_0.0-0.5_210819 Sediment X x| x| x| x| x| x
W {¢ [BH-OH-11_0.0-0.5_210819 Sediment X x| x| x| x| x| x MISSING -
O Please tick the box if observed settled sediment present in water samples is to be included in the extraction and/or analysis
Relinquished by (Company): mﬂ,{) /M Received by (Company): Ei&- SYn Lab Use Only
Print Name: A,AA[(M '/[/ ) Print Name: VVELD Job number: g, ZHESOC 2FCHL0 Cooling: Icg7 Ice Mone
Date & Time: y: i ,[)6 Wm Date & Time: 259 / 2] [-) {000 Temperature: 12:C Security sea['/iﬁc\t,wroken !/ None
Signature: ’. [ 4 Signature: ’ b TAT Req -SAMEday /1 /2173 /4] STD

Form 302_Vv007

Issue date: 21 April 2021

Page of
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| Company: Client Project Name/NumberiSite etc (ie report title):
Contact Person: 60642423 - Viva Energy Gas Terminal Project
Project Mgr: PO No. (if applicable): 60642423/ 2.08
Sampler: Envirolab Quote No. : 218Y185_Rev1
Address: . Date results required:
Or choose: [:I D D D
X Standard Same Day 1 day 2 day 3 day
Phone: Mob: _ Note: Inform lab in advance if urgent turnaround is required - surcharges apply
Email Results to: Additional report format: EEsdat [: Equis

Lab Comments:

Email Invoice to:

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services
12 Ashley St, Chatswood, NSW 2067
@ 02 9910 6200 | < sydney@envirolab.com.au

Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154
@ 08 9317 2506 | I lab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
@ 03 9763 2500 | < melbourne@envirolab.com.au

Adelaide Office - Envirolah Services
7a The Parade, Norwood, SA 5067
08 7087 6800 | >< adelaide@envirolab.com.au

Brisbane Office - Envirolab Services
20a, 10-20 Depot St, Banyo, QLD 4014
@ 07 3266 9532 | 1< brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Reichardt Road, Winnellie, NT 0820
@ 08 8967 1201 | < darwin@envirolab.com.au

Sample information

Tests Required Comments
. SzZ - | % o .
Sl:::l:!l;zalg Clierllrt]fi :x:tl;lnD or Depth Sa[:;(lee d Type of Sample E é § 3? E _2_, g 5 % § E infz::’;;jiz: sal;':)l:;:he
(Lab use onily) R ﬁ_ = . % 5 -% S E‘_ﬁ ﬁ Q sample as you can
gEé3z 5 | & R RER x9
;7/ Icl BH-OH-12_0.0-0.5_210819 Sediment X X X X X X
S 20 |BH-OH-13_0.0-0.5_210819 Sediment X x | x x| x| x
" J4 2} [BH-oH-14_0.0-05_210810 Sediment X x | x x| x| x
£ 22 |ac102_210819 Sediment X X | x x | x| x
O Please tick the box if observed settled sediment present in water samples is to be included in the extraction and/or analysis
Relinguished by (Company): Jc¥)] A Received by (Company): ELS - SYD Lab Use Only .
Print Name: A,A H/( - I ‘ |Print Name: v+« VEGA Job number: qd\)% 2G40 ooling: Ic%{pack 1 Notrle
Date & Time: ‘ VQQ /l/{%é/ 2&{ D% /)/l ,MVA/\ IDate & Time: Q’gY%/Z} ,Q 1000 Temperature: /'ZL C Security sga\.l’maﬁoken / None
Signature: ’ v ) Signature: ( '~ TATReq-SAMEday /1/2/3 /4 STD e
Form 302_V007 Issue date: 21 April 2021 Page of
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el CHAIN OF CUSTODY FORM - Client

Email Invoice to:

{Copyright and Canfidentiaf]
Company: AECOM Client Praject Name/Number/Site etc (ie report title):
Contact Person: 60642423 - Viva Energy Gas Terminal Project
1 Project Mgr: PO No. {if applicable): 6064242372.08
Sampler: BC Envirofab Quote No.:  21SY185_Rev1
Address: Date results required:
v
Qr choose: D D [:l D
Standard Same Day 1 day 2 day 3 day
Phone: Nob: Note: Inform lab in advance if urgent turnaround is required - surcharges apply
] ) Additional report format: {Esdat [ Equis
Email Resuits to: T

ENVIROLAB GROUP

National phone number 1300 424 344

Sydney Lab - Envirolab Services
12 Ashley St, Chatswoocd, NSW 2067
O 02 9910 6200 | < sydney@envirolab.com.au

Perth Lab - MPL Laboratories
16-18 Hayden Crt, Myaree, WA 6154
@ 08 9317 2505 | > Iab@mpl.com.au

Melbourne Lab - Envirolab Services
25 Research Drive, Croydon South, VIC 3136
O 03 9763 2500 | ™ melbourne@envirolab.com.au

Adelaide Office - Envirolab Services
7a The Parade, Norwood, SA 5067
@ 08 7087 6800 | > adelalde@envirolab.com.au

Brisbane Office - Envirotab Services
20Da, 10-20 Depot St, Banyo, QLD 4014
@ 07 3266 8532 | 2 brisbane@envirolab.com.au

Darwin Office - Envirolab Services
Unit 20/119 Relchardt Road, Winnellie, NT (820
< 088967 1201 | -, darwin@envirolab.com.au

i & 5 Provide as much
N o .. T oo~
c"e'u';fiaﬁsﬁi:? « Sa?:t(:ed Type of Sample |5 8 XN E R @ information about the
T pled £ 248 % + % e sample as you can
BB O 5 o £z 8
SECSZ K | & k3T
23 |sw-DG-01_210819 Seawatar X x | x| x
WP {SW-DG-02_210819 Seawater X X X X | T;g;atla:asn‘:’?e’zse?\llvezd
of |sw-DG-03_210819 Seawaer X x | x| x bottle contents were
9, jacsoi_21os8te Seawaler X X xtx

field filtered

L

Please tick the box if observed settfed sediment bresent in water samples is to be included in the extraction and/or analysis

Relinquished by (Company): Received by (Companyy 5/ ¢ . & Y ;' Yse On if
Niat T p= "“‘m

Print Name: ﬁ:f S}?\H% ;i;i{ ( ,f'{p? e |Print Name: V. ve& QT‘ A ) Job number: Cooling: ice! Iée pac,b.? None

Date & Time: ?,«;j. i‘)%f’};&q/ﬁ 1 s I Date & Time: '!/S"”[ 8 f 2| f Q EvD Temperature: {O Security seal: {itatt/}Broken / None

Signature: TV T 7 Isignature: ; ~ TATReq-SAME day /1 /2 /3 (4 £TD “”"‘”"
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[Copyright and Confidential]

'CHAIN OF CUSTODY FORM - Client

ENVIROLAB GROUP

National phone number 1300 424 344
Sydney Lab - Envirolab Services

12 Ashley St, Chatswood, NSW 2067

@ 02 9910 6200 | B< sydney@énvirolab.com.au

Perth Lab - MPL Laboratories

. . N . T 16-18 Hayden Crt, Myaree, WA 6154
Client Project NamelNumber.lsne etc (ie report title): . @ 08 9317 2505 | 5 lab@mpl.com.au
Contact Person: 60642423 - Viva Energy Gas Terminal Project
. - N K Melbourne Lab - Envirolab Services
Project Mgr: JPO No. (if applicable): 60642423/ 2.08 25 Research Drive, Croydon South, VIC 3136
Sampler: BC Envirolab Quote No. ; 21SY1 85_Rev1 @03 9763 2500 | > melbourne@envirolab.com.au
Address: Date results required: _ Adelaide Office - Envirolab Services
v . 7a The Parade, Norwood, SA 5067
Or choose: D D I:I D @ 08 7087 6800 | 5< adelaide@envirolab.com.au
Standard  Same Day 1 day 2 day 3 day 3
Brisbane Office - Envirolab Services
Phone: Mob Note: Inform lab in advance if urgent turnaround is required - surcharges apply 20a, 10-20 Depot St, Banyo, QLD 4014
_ @ 07 3266 9532 | X brisbane@envirolab.com.au
! Additional report format: EEsdat |: Equis
| Email Results to: {Cab Comments: " " Darwin-Office - Envirolab Services
' Unit 20/119 Reichardt Road, Winnellie, NT 0820
@ 08 8967 1201 | X darwin@envirolab.com.au
Email Invoice to: .
. Sample information Tests Required . Comments ..
L 5z .
Envirolab: . < s .. 9 5= rovide as much
Saniple 1D . Client Sampl.e D or Depth Date Type of Sample |§8C T S é Il o information about the
N Information Sampled wO 9 &o 5 [ &
- *(Lab use.only). ES<E & € b sample as you can
N se850 2 | 2 F5
. = EL 04| o O bh&
23 > QC300_210819 Water X X X X
23 QC301_210819 Water X X X X
29 -~ 1 |acaoz_210819 Water X x [ x| x =
2o QC303_210819 Water x x [ x| x
3 QC304_210819 Water X x| x| x
32 QC305_510819 Water X x| x| x
%% QC400_210819 Water X
O Please tick the box if observed settled sediment present in water samples is to be included in the extraction and/or analysis “
Relinquished bK (Company): ( i) U |Rece|ved by (Company): £LS —SY DD ' Lab Use Only . -
]
Print Name: HN W A’ M {CM m _ IPrmt Name: V- ‘[EG’A Job number: 2z (,;clé D Cooling: IcMGR) None
Date & Time: QI/\M IDate & Time: 9575/ 21 (7 066 Temperature: P Security @mken I None
Signature: ! ISignature: o TATReq-SAMEday 1 1 /2 /3141 STD

Form 302_V007

Issue date: 21 April 2021
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5 Alvan Street

microanalysis NATA

australia

Mount Lawley, WA 6050 Accreditation No. 20283

+61 8 9225 5810 Site No. 24180

ABN 65 133 060 787 Accredited for compliance with ISO/IEC 17025 - Testing
LABORATORY REPORT

Client: Envirolab Services

Client Address: 12 Ashley Street, Chatswood, NSW 2067

Contact name: [N

Job number: 21 1390

Revision No.: 1

Date received: 26/08/2021

Date analysed: 14/09/2021

Date reported: 16/09/2021

Analysis: Absolute density by helium pycnometry following ASTM D5550

Comments: This report supersedes 21_1390_01 to 21_1390_41 Absolute density report
following ASTM D5550 NATA Revision 0 issued on 15/09/2021 due to request to split by client job
numbers and change to one sample name.

Sample preparation
The sample supplied by the client was a fine, damp, slurry with occasional large particulate throughout. Each
sample was washed twice with RO water to remove any salts present and oven dried at 45 °C prior to analysis.

Analysis

The sample was analysed using a Micromeritics Accupyc with helium gas (99.9 %). The instrument was
calibrated using a certified standard prior to the analysis. The analysis was conducted 10 times to enable an
average value and standard deviation to be quoted. The analyses were conducted at 21 °C.

_ Be Confident We See More www.microanalysis.com.au

This document may not be reproduced, except in full, without written approval of the laboratory (version 1.2).
0:\dForms & Spreadsheets\Report Templates\MAQR35 Absolute density report following ASTM D5550 NATA.dotx
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Summary
The density results are as follows:

Client ID Lab ID Density (g/cc)
276460-1 21 1390 _01 2.631+£0.001
276460-2 21_1390_02 2.606 + 0.001
276460-3 21_1390_03 2.604 + 0.001
276460-4 21 1390 _04 2.660 +£0.001
276460-5 21_1390_05 2.593