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1. INTRODUCTION

Environmental Resources Management Australia Pty Ltd (ERM) was engaged by Arup Australia Pty Ltd
(Arup) to prepare this Sampling and Analysis Quality Plan (SAQP) for a Targeted Detailed Site
Investigation (DSI) to be undertaken within the site identified as the Kamay Wharf Project, located in
Kurnell and La Perouse, NSW (the Site).

1.1 Background

ERM understands that Transport for NSW is seeking approval to reinstate public ferry wharves and
associated infrastructure at La Perouse and Kurnell in Botany Bay. The proposal would allow for the
recommencement of operation of the ferry service that ended in 1974 following a heavy storm that
caused severe damage to the wharves.

A concept design has been developed for the proposed redevelopment which includes the following key
features:

m  Two new wharves, one at La Perouse and one at Kurnell that would include:
- Berth for ferries;
- Berth for recreational vessels;
- Facilities for recreational fishing;
- Sheltered waiting areas;
- Landside tie-in and landscaping;

m  Reconfiguration of existing car parking areas at La Perouse and Kurnell to increase the number of
spaces; and

m [nstallation of utilities to service the wharves.
The Site location is illustrated on Figure 1 and the current layout is presented on Figure 2.

To refine Arup’s understanding of potential contamination within the Site, ERM undertook a Preliminary
Site Investigation (PSI) within the Site including a review of the NSW EPA contaminated land register,
historical aerial photographs, groundwater-bore information; relevant government databases, published
soil, geology and topographic maps and a site inspection

Based on the results of the abovementioned PSI, ERM recommended that an intrusive investigation of
soil, sediment and groundwater should be undertaken to more accurately assess the contamination
status of the site.

1.2 Objectives

This objectives of this SAQP are to summarise the:
m  Data Quality Objectives (DQOs) for the proposed targeted DSI; and

m  The methodology for the proposed works, including sampling, analytical and reporting requirements.

www.erm.com Version: 2.0 Project No.: 0564417 Client: Arup Australia Pty Ltd 1 October 2020 Page 1
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2. SITE DETAILS AND SETTING

ERM notes that the Kamay Wharf project is located within two sites located in Kurnell and La Perouse,
NSW. Site specific information relating to the site information and site setting is presented within the
following sections.

2.1 Site Identification

The site identification information is presented within the table below:

Table 2.1 — Site Identification Details
Site Item Description

Legal Description m Part Lot 71 DP 908; and
m Part Lot 3 DP 1165618

Local Government Area Sutherland Shire Council

Current Zoning E1 — National Parks and Nature Reserves
E2 — Environmental Conservation
W1 — Natural Waterways

B1 — neighbourhood Centres

Kurnell

Geographical Co-Ordinates

34°00°22”S 151°33'00” E (approximate centre of Site)

Site Location and Site Layout

Figure 1a and Figure 2a

Lot 5113 DP 752015
Lot 1 DP 934156

Lot 1057 DP 752015
Lot 285 DP752015
Part Lot 2 DP 776343
Part Lot 1 DP 776343
Part Lot 5086 DP 752015
Part Lot 1 DP 862586
Lot 5257 DP 824002
Lot 5253 DP 824002
Lot 5254 DP 824002
Lot 5256 DP 824002
Lot 5255 DP 824002
Lot 1081 DP 752015
Lot 7045 DP 1026891
Lot 7043 DP 1026891
Lot 1 DP 915424

Lot 3 DP 1165618

Legal Description

La Perouse

Local Government Area m Randwick Council

Current Zoning m E1 - National Parks and Nature Reserves
m RE1 — Public Recreation
m SP2 - Infrastructure

Geographical Co-Ordinates m 33°59'19"S 151°13'59" E (approximate centre of Site)

Site Location and Site Layout | m Figure 1b and Figure 2b

www.erm.com Version: 2.0 Project No.: 0564417 Client: Arup Australia Pty Ltd 1 October 2020 Page 2
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2.2 Site Setting

SITE DETAILS AND SETTING

The following section summarises information obtained during the site background and history review.

Site Item Description
Identifier

Site area Approximately 28.5 ha (including land and water portions of the Site)

Current land- The site is currently comprised of undeveloped recreational land (beach, open

use grass parkland and vegetated bushland), open water (Botany Bay) and public

roadways,

Proposed Re-instatement of public ferry wharves and associated infrastructure at La

Future Use Perouse and Kurnell in Botany Bay

Surrounding The land uses surrounding the site include:

Land use m North: Botany Bay;

m South: Low density residential dwellings then the former Kurnell refinery
(Caltex Kurnell Terminal);

m East: Undeveloped recreational bushland then Botany Bay / Pacific Ocean;
and

m West: Low density residential dwellings (suburb of Kurnell) followed by
undeveloped bushland / wetlands and then Quibray Bay.

Site Elevation Between 0 — 4 m Australian Height Datum (AHD)

Topography m Regional topography is generally flat with a slight slope to the north / north
east. The portion of the site located on land slopes to the north in the
direction of Botany Bay.

Hydrology m The portion of the Site located on land was observed to be comprised of a
public road way in the south western portion, of the Site, a public beach
within the northern portion of the Site and undeveloped recreational land in

Kurnell X
the eastern portion.

m During periods of rainfall, it is anticipated that surface waters would either
flow into stormwater infrastructure located within Captain Cook Drive,
infiltrate the site surface in unsealed portions of the Site or flow offsite to the
adjacent Botany Bay.

Geology, Soils | Geology mapping provided by NSW Planning and Environment — resources

and Acid and energy indicates the site is underlain by an unnamed Quaternary formation

Sulfate Soils comprising coarse quartz sands, varying amounts of shell fragments and clean

to muddy, shelly, mostly marine sand overlying the Triassic Hawksbury
Sandstone Formation comprising medium to coarse-grained quartz sandstone
with minor shale and laminite lenses.

Soils within the site are described as:

m Deep podzols of dunes within swales and organic peats within swamp
areas.

Mapping indicated that the western portion of the site was comprised of class
1, class 3 and class 5 Acid Sulfate Soils (ASS). Mapping indicated that there
was a high probability of ASS occurring within subtidal marine sediments.

Hydrogeology

Information from NSW Department of Primary Industries’ and the Bureau of

Meteorology indicated the following:

m A search of registered groundwater bores identified 11 bores within the 2 km
search radius. Standing water levels were measured between 0 m below
ground level (bgl) to 3.0 m bgl. Registered bores were utilised for arrange of
purposes including water supply, domestic, household, monitoring and water
supply bores.
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SITE DETAILS AND SETTING

Site Item Description
Identifier
m Drillers logs indicated that groundwater was identified within unconsolidated
sand and clayey sand.
Site area Approximately 11.5 ha (including land and water portions of the Site)
Current land- The site is currently comprised of undeveloped recreational land (open grass
use parkland), open water (Frenchmans Bay) and public roadways (Anzac Parade).
Proposed Re-instatement of public ferry wharves and associated infrastructure.
Future Use
Surrounding The land uses surrounding the site include:
Land use m North: Frenchmans Bay, low density residential dwellings and recreational
parkland;
m South: Botany Bay;
m East: Undeveloped recreational bushland then Botany Bay / Pacific Ocean;
and
m West: Botany Bay followed by industrial land comprising fuel / chemical
storage located approximately 1.5 km to the west of the Site.
Site Elevation Between 0 — 15 m Australian Height Datum (AHD)
Topography m Regional topography is generally flat with a slight slope to the south / south
east in the direction of the Pacific Ocean.
m The central portion of the site is located at an elevation of approximately
15 m AHD and slopes to the south, east and west in the direction of Botany
Bay.
Hydrology m The portion of the Site located on land was observed to contain a
centralised ring road (Anzac Parade). During periods of rainfall it is
La Perouse anticipated that surface water would either flow into stormwater
infrastructure located within Anzac Parade, infiltrate the site surface in
unsealed portions of the Site or flow offsite to the adjacent Botany Bay.
Geology, Soils | Geology mapping provided by NSW Planning and Environment — resources
and Acid and energy indicates the site is underlain by an unnamed Mesozoic formation
Sulfate Soils comprising medium to coarse grained quartz and sandstone, very minor shale

and laminite lenses and an unnamed Quaternary formation comprising coarse
quartz sands and varying amounts of shell fragment.

Soils within the site are described as:

m Shallow discontinuous earthy sands and yellow earths on crests and insides
of benches. Shallow siliceous sands on leading edges, shallow to deep
leached sands, grey sands and gleyed podzolic soils in poorly drained areas
ad localised yellow podzolic soils associated with shale lenses.

Mapping indicated that the western portion of the site was comprised of class 4
and class 5 Acid Sulfate Soils (ASS). Mapping indicated that there was a
potential probability of ASS occurring within subtidal marine sediments.

Hydrogeology

Information from NSW Department of Primary Industries’ and the Bureau of

Meteorology indicated the following:

m A search of registered groundwater bores identified 37 bores within the 2 km
search radius. Standing water levels were measured between 0 m below
ground level (bgl) to 143.0 m bgl. The majority of bores identified
groundwater at depths of between 3 m and 8 m bgl. Registered bores were
utilised for arrange of purposes including water supply, domestic,
household, monitoring and water supply bores.

m ERM notes that the Site is located immediately adjacent to the NSW Office
of Water Groundwater Extraction Exclusion Area (GEEA) - Area 2. Mapping
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Site Item Description
Identifier

indicates the exclusion zone extends from the northern boundary of the Site
at the intersection of Anzac parade and Endeavour Avenue.

m Drillers logs indicated that groundwater was identified within unconsolidated
sand, clays and sandstone bedrock.

www.erm.com Version: 2.0 Project No.: 0564417 Client: Arup Australia Pty Ltd 1 October 2020 Page 5
0564417_SAQP_Final.docx



KAMAY WHARF PROJECT PREVIOUS INVESTIGATIONS
Sampling and Analysis Quality Plan

3. PREVIOUS INVESTIGATIONS

In preparing this SAQP, ERM reviewed the following previous reports:

m  Environmental Resources Management (2020) Kamay Wharf Project, Preliminary Site Investigation,
25t August 2020 (ERM 2020); and

m  Environmental Resources Management (2020) Kamay Wharf Project, Preliminary Site Investigation —
La Perouse Site, 25" August 2020 (ERM 2020a).

A summary of the above reports is presented below:
ERM 2020

ERM was engaged by Arup to undertake a PSI at the site identified as the Kamay Ferry Wharf Proposal
located in Kurnell, NSW. The results of the PSI indicated the following:

m  The site is located in predominantly public open space comprising beach area, parkland and
undeveloped bushland associated with Botany Bay National Park with the northern portion of the site
extending into Botany Bay;

m  The site is underlain by a quaternary formation comprising coarse quartz sands, varying amounts of
shell fragments and clean to muddy, shelly, mostly marine sand overlying the Triassic Hawksbury
Sandstone Formation comprising medium to coarse-grained quartz sandstone with minor shale and
laminate lenses.

m  Groundwater within the surrounding area was identified at depths between 0 m bgl to 3.0 m bgl with
registered bores utilised for a range of purposes including domestic, household, monitoring and water
supply bores.

m  Historical records indicate the site has largely been vacant since the 1950s with minor construction
works of a small jetty / pier in the 1970s. The surrounding area has comprised low density residential
to the west, open space / bushland to the east and the Kurnell refinery to the south since the 1950’s
to present time.

Based on information reviewed as part of the PSI, ERM considered there to be a potential risk to human
health / ecological receptors due to the following potentially complete pollutant linkages identified at the
site:

m  Potential uncontrolled fill materials associated with construction of the existing roadways or levelling /
site filling purposes;

m  Historical onsite and surrounding land uses including (but not limited to) the adjacent Caltex Kurnell
Refinery which is currently regulated by the NSW EPA; and

m  Potential impacted surface materials resulting from illegal dumping of waste materials.

ERM further noted that based on the proposed construction method, the potential release of
contamination within subsurface soils and sediments would require consideration during the design of
construction environmental controls.

It was the opinion of ERM that based on the results of the PSI, an intrusive investigation of soil, sediment,
surface water and groundwater should be undertaken to more accurately assess the contamination status
of the site.
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ERM 2020a

ERM was engaged by Arup to undertake a PSI at the site identified the Kamay Ferry Wharf Proposal
located in la Perouse, NSW. The results of the PSI indicated the following:

m  The site is located in predominantly public open space comprising beach area, parkland and
undeveloped bushland associated with Botany Bay National Park with the northern portion of the site
extending into Botany Bay.

m  The site is underlain by an unnamed Mesozoic formation comprising medium to coarse grained
quartz and sandstone, very minor shale and laminite lenses and an unnamed Quaternary formation
comprising coarse quartz sands and varying amounts of shell fragment.

m  Groundwater within the surrounding area was identified at depths between 0 m bgl to 143.0 m bgl.
The majority of bores identified groundwater at depths of between 3 m and 8 m bgl. Registered bores
were utilised for arrange of purposes including water supply, domestic, household, monitoring and
water supply bores. ERM notes that the Site is located immediately adjacent to the NSW Office of
Water Groundwater Extraction Exclusion Area (GEEA) - Area 2. Mapping indicates the exclusion
zone extends from the northern boundary of the Site at the intersection of Anzac parade and
Endeavour Avenue.

m  Historical records indicate the site has largely been vacant since the 1930s with limited use of the
Site for Defence purposes in the 1940s. Records from this time indicate the potential for Mortar Firing
to have been undertaken in an easterly direction towards Congwong Bay. ERM notes that a small
pier was observed in aerial photographs from the 1930’s and may be associated with the adjacent
historical sand mining in Frenchmans bay. Following closure / demotion of Defence buildings the site
has been used for recreational parkland and the la Peruse Museum.

Based on information reviewed as part of the PSI, ERM considered there to be a potential risk to human
health / ecological receptors due to the following potentially complete pollutant linkages identified at the
site:

m  Potential uncontrolled fill materials associated with construction of the existing roadways or levelling /
site filling for construction of onsite building structures;

m  Potential use of hazardous materials within onsite historical and current building structures;

m  Historical onsite and surrounding land uses including (but not limited to) former Defence land uses,
sand mining etc.; and

m  Potential Unexploded Ordnance located within a former Mortar Firing area located to the East of the
Site.

ERM further noted that based on the proposed construction method, the potential release of
contamination within subsurface soils and sediment would require consideration during the design of
construction environmental controls.

It was the opinion of ERM that based on the results of the PSI, an intrusive investigation of soil, sediment,
surface water and groundwater should be undertaken to more accurately assess the contamination status
of the site.
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4. PRELIMINARY CONCEPTUAL SITE MODEL

Based on the results of ERM (2020) and ERM (2020a) PSls, ERM developed preliminary CSMs for both
the Kurnell and La Perouse sites outlining the potential source, pathway and receptors linkages.

m  The preliminary CSMs are presented within Section 5 of both ERM (2020) and ERM (2020a).

The CSMs will be updated / refined throughout the course of the project as new information is made
available.
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5. DATA QUALITY OBJECTIVES

ERM has developed Data Quality Objectives (DQOs) for this investigation. The DQOs for this SAQP
have been developed in accordance with the ASC NEPM and the Australian Standard AS4482Guide to
the Sampling and Investigation of Potentially Contaminated Soil.

5.1 Step 1 - State the Problem

The ERM (2020) and ERM (2020a) PSI identified a range of potentially contaminating historical land uses
/ activities at the site and surrounding area, as such Arup requires a DSI to be undertaken to assess the
potential for contamination to be present at the site that may require consideration during potential
redevelopment works of the Site.

5.2 Step 2 - Identify the Decisions

Based upon the objectives of the DSI the decisions required to meet the objectives are discussed below:

m  Are there (or will the proposed development create) any potential unacceptable risks to human health
and / or ecological receptors from contaminants in fill / soil and / or groundwater?

m s there any evidence of, or potential for, migration of contaminants from the Site?

m Is there any evidence of, or potential for, off-site migration of contaminants from adjacent sites onto
the Site?

m |Is there sufficient information on the distribution and characteristics of contaminated media across
the site to evaluate risk of harm to human health and/or the environment and whether off-site
migration of contamination may have occurred?

®m |Is management or remediation of contamination, if identified, required?

m s there sufficient information on the distribution and characteristics of contaminated media across
the site to develop a Remediation Action Plan or Site Management Plan to (where necessary)
remediate and / or manage site contamination?

5.3 Step 3 - Identify Information Inputs
The inputs to make the above decisions include:

= Information relating to the environmental setting of the site and surrounding area obtained during
preparation of the ERM (2020) and ERM (2020a) PSI.

m  Field observations made during intrusive investigation works.
m  Laboratory analytical data of collected soil and groundwater samples.
m  Field measurements collected during intrusive investigation and groundwater monitoring rounds.

m  Screening-level assessment criteria from guidelines made or approved by the NSW EPA detailed
within Section 7.0.

m  Confirmation of acceptable data quality by assessment of data quality assurance / quality control by
comparison against Data Quality Indicators (DQlI).

5.4 Step 4 - Define the Study Boundaries

The boundaries of the investigation are identified as follows:
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DATA QUALITY OBJECTIVES

Spatial boundaries — the investigation is limited to the site boundaries as illustrated within Figure 1

and Figure 1a and the maximum depth of investigation at each location detailed within Section 6.0 of

this SAQP.

Temporal boundaries — the temporal boundary is limited to the data collected during these

investigation works. As such, seasonality will not be assessed at this stage of the investigation.

Constraints within the study boundaries — the following are potential limitations that require

consideration within the development of the sampling strategy:

- Restrictions associated with drilling over water.

- Access restrictions associated with site topography and vegetation.

- Restrictions associated with existing operational roadways and members of the general public

- Possible presence of underground and overhead utilities.

Proposed sample locations have been selected taking into consideration the above factors.

5.5 Step 5 - Develop the Decision Rules

The decision rules adopted for this investigation are included in the table below:

Decision Required to be Made

Decision Rule

Are the data sufficient to
address the objectives of the
investigation?

m Do the collected data indicate the potential for significant and widespread
contamination arising from key AECs identified within ERM (2020) and ERM
(2020a)

m Do field observations (including visual, olfactory, presence of anthropogenic
materials in fill) indicate potential significant contamination at the
investigation locations?

m Do analytical data exceed adopted screening-level assessment criteria?

m Have any additional areas of potential environmental concern been
identified within investigations works?

Are the data generated by
sampling and analysis of an
acceptable quality?

m Have the data collected been subjected to an assessment of quality
assurance/quality control and found to be suitable for use in this
assessment?

Does the site contain
soil/groundwater and/or soil
vapour impacted by
contamination resulting from
historical land uses?

m Collected soil and groundwater samples are to be analysed for CoPCs
associated with current and historical land uses practices and results
compared to relevant NSW EPA endorsed regulatory guideline criteria.

Is there evidence of significant
widespread contamination?

m Collection of representative soil, sediment and groundwater samples during
site investigation works.

Is additional information
required to determine the
potential liabilities/constraints
associated with the proposed
development?

m [f it is determined that additional information is required to further reduce the
uncertainties associated with the distribution and characterisation of soil,
sediment and / or groundwater contamination, then appropriate
recommendations for further assessment and/or investigation (including for
assessment of potential risks) will be provided.

Is there sufficient information to
develop a remedial / site
management strategy

m Do the results of the investigation provide sufficient information of the
nature, distribution and risk to identified receptors of contamination within
soil and groundwater? If no, additional investigation may be required,
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5.6 Step 6 — Specify Limits of Decision Error

This step establishes the decision maker’s tolerable limits on decision errors, which provide performance
goals for limiting uncertainty in the data. Data generated during this project must be appropriate to allow
decisions to be made with confidence.

Specific limits for this project have been adopted in accordance with the appropriate guidance from the
HEPA (2020) NEMP and the ASC NEPM appropriate data quality indicators (DQIs) used to assess data
quality assurance / quality control (QA / QC) and standard ERM procedures for field sampling and sample
handling.

To assess the usability of the data prior to making decisions, the data will be assessed against pre-
determined DQIs for precision, accuracy, representativeness, comparability and completeness.

The pre-determined DQIs established for the project are discussed below in relation to precision,
accuracy, representativeness, comparability, completeness and sensitivity.

m  Precision — measures the reproducibility of measurements under a given set of conditions. The
precision of the laboratory data and sampling techniques is assessed by calculating the Relative
Percent Difference (RPD) of duplicate samples.

m  Accuracy — measures the bias in a measurement system. The accuracy of the laboratory data that
are generated during this project is a measure of the closeness of the analytical results obtained by a
method to the ‘true’ value. Accuracy is assessed by reference to the analytical results of laboratory
control samples, laboratory spikes and analyses against reference standards.

m  Representativeness — expresses the degree with which sample data accurately and precisely
represent a characteristic of a population or an environmental condition. Representativeness is
achieved by collecting samples on a representative basis across the site, and by using an adequate
number of sample locations to characterise the site to the required accuracy.

m  Comparability — expresses the confidence with which one data set can be compared with another.
This is achieved through maintaining a level of consistency in sampling techniques, analytical
techniques and reporting methods.

m  Completeness — is defined as the percentage of measurements made which are judged to be valid
measurements. The completeness goal is set at there being sufficient valid data generated during the
study.

m  Sensitivity — expresses the appropriateness of the chosen laboratory methods, including the limits of
reporting, in producing reliable data in relation to the adopted assessment criteria.

If any of the DQlIs are not met, further assessment will be necessary to assess whether the non-
conformance will significantly affect the usefulness of the data. Corrective actions may include requesting
further information from samplers and/or analytical laboratories, downgrading of the quality of the data or
alternatively, re-collection of the data. DQlIs are provided the table below.

Data Quality Objectives Frequency Data Quality Indicator
Precision
Blind duplicates (intra m 1/20 samples (or 1/10 for | m <30% RPD where result is >10 times LOR
laboratory) PFAS)
Blind duplicates (inter m 1/20 samples (or 1/10 for | m <30% RPD where result is >10 times LOR
laboratory) PFAS)
Accuracy
Surrogate spikes m All organic samples m 70-130%
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DATA QUALITY OBJECTIVES

Laboratory control samples

1 per lab batch

70-130%

Matrix spikes

1 per lab batch

70-130%
Lower recoveries may be acceptable for

OCPs, OPPs, PCBs and phenols and will be

assessed according to USEPA protocols.

Representativeness

Sampling appropriate for media

and analytes

NA

NA

Samples extracted and
analysed within holding times.

NA

organics (14 days), inorganics (6 months)

Rinsate blank 1 per day where non- <LOR
dedicated equipment is
used.
Samples are to be
analysed for all CoPCs
other than asbestos.
Trip spike 1 per lab batch (BTEX 70-130%
only)
Method blank / field blank 1 per lab batch <LOR
Comparability
ERM standard operating All samples All samples
procedures for sample
collection & handling
NATA* accredited analytical All samples All samples
methods used for all analyses
Consistent field conditions, All samples All samples
sampling staff and laboratory
analysis
Completeness
Sample description and Chain All samples All samples
of Custodies completed and
appropriate
Appropriate documentation All samples All samples

Satisfactory frequency and
result for QC samples

All QA / QC samples

Data from critical samples is
considered valid

NA

Critical samples valid

Sensitivity

Limits of reporting appropriate
and consistent

All samples

All samples
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5.7 Step 7 — Optimise the Design for Obtaining Data

Historic uses of the sites indicate the potential for contamination to be present that may pose a risk to
human health or the environment. The potentially contaminating sources and activities undertaken at the
sites are detailed above and within ERM (2020) and ERM (2020a).

Based on the nature of identified potential contamination and the information required to inform potential
design constraints, a targeted assessment of soil, sediment and groundwater will be undertaken within
the Site.

Proposed sampling locations are presented on Figure 3.
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6. INVESTIGATION METHODOLOGY

6.1 Fieldwork Methodology

The following table summarises the scope of works and methodology to be adopted for the
investigation. Proposed sampling locations are illustrated on Figure 3.

m  ERM notes that the investigation will be undertaken concurrently with Arup geotechnical
investigation works. ERM notes that all site management, contractor management, waste disposal
etc. will be undertaken by Arup,

Task Proposed Scope

1 - Project Prior to the commencement of investigation works, ERM will complete the following:

Preliminaries m Preparation of a site specific Health and Safety Plan (HASP) and associated Safe
Work Method Statements (SWMS). preparation and submission of required permits
for the investigation works; and

m ERM notes that Arup will be responsible for engagement and subsequent
management of subcontractors including underground utility locator, drillers and

surveyors.

2 - Service m ERM notes that Arup will undertake all service clearance activities during concurrent

Location geotechnical investigations.

3 - Equipment All equipment used in the field will be operated under the appropriate technical

Calibration procedures and calibrated prior to use in accordance with the manufacturer’s
specifications.

m The PID will be calibrated to an isobutylene standard at the beginning of each
working day in accordance with manufacturer requirements and ERM’'s SOPs.

m Water quality meters will be calibrated by the hire company prior to use and relevant
calibration certificates retained by ERM.

m Water quality meters will also be calibrated at the beginning of each day (where used
over multiple days) in accordance with the manufacturer specifications.

m All of the relevant calibration records will be provided as an annex in the investigation
reports.

4 — Soil / Sediment Contamination investigation works will be undertaken concurrently with geotechnical
Sampling investigations and will involve a range of test pitting and soil bores. The specific
sampling locations / methodology are detailed within Appendix B.

m During investigation works soil / sediment will be logged by an appropriately trained
and experienced scientist / engineer to record the following information: soil type,
colour, grain size, sorting, angularity, inclusions, moisture condition, structure, visual
signs of contamination (including staining and fragments of fibre cement sheeting)
and odour in general accordance with AS 1726.

m Two primary samples will be analysed from each sampling location. Field quality
control/quality assurance (QA/QC) samples will be collected including field
duplicates, inter-laboratory duplicates, rinsate blanks, trip blanks and trip spikes (as
per the requirements detailed below within Section 6.2);

m During the advancement of all soil bores (including those to be converted to
monitoring wells) all locations will be field screened with a calibrated photoionisation
detector (PID) for the presence of ionisable volatile compounds.

m All collected samples will be placed within laboratory-supplied containers, stored in a

chilled esky and transported to a NATA accredited laboratory analysis under chain of
custody conditions for the required analysis.

m All soil bore locations will be GPS recorded for incorporation into subsequent
reporting.

G A total of 2 groundwater monitoring wells will be installed as illustrated in appendix B to
5- roundwa!ter assess potential impact to underlying aquifers. The specific sampling locations /
Well Installation methodology are detailed within Appendix B.

m Groundwater monitoring wells will be advanced using various drilling methods based
on depth of well to be installed, access and type of samples to be collected. Specific
ground surface penetration techniques (concrete core, hand auger) will be used
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Task

Proposed Scope

based on the ground surface cover (concrete, bitumen, grass) and actual / suspected
presence of underground services in proximity to the sample location

m During the drilling of groundwater bores, all locations will be field screened with a
calibrated photoionisation detector (PID) for the presence of ionisable volatile
compounds.

m Once groundwater is intercepted, groundwater monitoring wells will be constructed
using 50 mm machine slotted uPVC casing, washed filter sand and a bentonite clay
seal. The screened interval will be approximately 3.0 m in length. Wells will be
finished with a monument (“stick-up”) style cover.

m Upon completion of drilling works, waste materials generated during drilling works will
be temporarily stored in sealed drums disposed offsite by a licensed waste
contractor.

m After the installation, each groundwater monitoring well will be developed. During
development, wells will be purged using inertia pumps, high flow pumps or
disposable bailers. Water quality field parameters will be assessed for stabilisation
during development. Where yield is low, the wells will be purged dry.

m All existing wells included within the assessment and newly installed wells will be
surveyed to aid in the assessment of ground water flow direction / velocity.

6 - Groundwater
Sampling

ERM will undertake a groundwater-monitoring event of the newly installed groundwater
wells located within the Site.

m The standing water levels in each groundwater monitoring well will be gauged using
an oil/water interface meter from the top of well casing.

m The total depth of the groundwater monitoring well will also be measured.
m Groundwater within the wells will be purged and sampled using low flow methods.

m Three groundwater samples (two primary and one duplicate) will be collected and
placed into laboratory provided sample containers and stored with a cooler box for
transport to the laboratory under Chain-of -Custody procedures.

m The samples will be submitted to NATA accredited analytical laboratory for analysis
in accordance with the proposed analytical schedule detailed below. Duplicate and
Triplicate spilt samples will be collected as per the requirements outlined within the
NEPM

7 - Equipment
Decontamination

All sampling equipment will be decontaminated between sampling locations where
designated disposable materials are not used.

All non-dedicated equipment will be decontaminated as follows:
m all loose soil removed with a wire brush;

m washed in potable (tap) water and brush scrubbing using tap water and a non-
phosphate / PFAS free detergent (Decon 90 / Liquinox respectively) and deionised
water;

m rinsed with water; and
® airdried.

Rinsate samples are to be collected as per the requirements of this SAQP to confirm the
appropriateness of equipment decontamination.

www.erm.com Version: 2.0
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6.2 Field QAQC

The field quality assurance procedures to be adopted and the field quality control samples to be
collected during the investigation are presented in table below. The field QA / QC plan to be adopted for
the investigation has been designed to achieve pre-determined DQIs that will demonstrate that the
precision, accuracy, representativeness, completeness, comparability and sensitivity of the dataset and
that the dataset is of acceptable quality to meet the objectives of the site investigation.

Data Type Comments and Acceptable Control Limits

Field personnel m Field personnel; appropriately trained in the collection of environmental
samples and inducted into all site specific client requirements.

Field data collection m Site conditions and sample locations properly described.

m Information to be recorded in field notes. Field notes are appropriately
completed and summarised in the report on the investigation.

Sample handling m Soil and water samples will be collected into the sample jars and bags supplied
(storage and transport) by the selected analytical laboratories and appropriate for the required analysis.

m All containers will be filled so that minimal headspace is present within the jar.

m The filled jars will be stored on ice in a chilled, insulated container until received
by the analysing laboratory to retard potential sample degradation.

m Sample numbers, dates, preservation and analytical requirements will be
recorded on Chain of Custody documentation, which will also be delivered to
the analytical laboratory.

m All samples are required to be documented as received by the laboratory
chilled and intact.

Calibration of Field m The PID will be calibrated at the commencement of each day of sampling, and
Equipment if necessary, during the day in accordance with the procedure provided by the
supplier.
m Supplier calibration records will be obtained for all equipment sourced for the
investigation.

m Calibration records will be kept for inclusion in the report on the investigation.

Decontamination Decontamination of non-dedicated sampling equipment will be undertaken in
Procedures accordance with ERMs standard procedures and will generally involve:

m Using clean, disposable nitrile gloves for each sample collection event.

m Rinsing all non-disposable equipment with deionised water; then a detergent
such as Decon 90; then again with deionised water after each sample collection
event.

When sampling for PFAS, decontamination of non-dedicated sampling equipment

will involve:

B Rinsing all non-disposable equipment with deionised water; then a detergent
such as Liquinox; then again with deionised water after each sample collection

event.
Field Duplicates m Intra-laboratory duplicates will be collected and analysed at a rate of 1 in every
(intra-laboratory and 20 primary samples, with a minimum of 1 sample.
inter-laboratory) m Inter-laboratory duplicates will be collected and analysed at a rate of 1 in every

20 primary samples, with a minimum of 1 sample.

m The duplicate samples will be obtained from locations suspected of being
contaminated and analysed for the key CoPCs as collected primary samples.

m Duplicate / Triplicate samples will be collected (i.e splitting technique) as per the
requires of the NEPM

When sampling for PFAS:

m Intra-laboratory duplicates will be collected and analysed at a rate of 1 in every
10 primary samples, with a minimum of 1 sample.

m Inter-laboratory duplicates will be collected and analysed at a rate of 1 in every
10 primary samples, with a minimum of 1 sample.

Rinsate Blanks m Rinsate blank samples will be collected at a rate of one per day where non-
dedicated equipment is used.
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Method Blank/Field m Laboratory prepared trip blanks will be used and analysed at a rate of one per

Blank batch for the soil investigation and one per batch for the groundwater
investigation.

Trip Spikes m Laboratory prepared trip spikes will be used and analysed at a rate of one per
batch for the soil investigation and one per batch for the groundwater
investigation.

6.3 Sample Nomenclature

Sample nomenclature will be as outlined in the below table:

Sample Sample Location Sample Convention (Example Field Identification)
Media Location Type
Sail Test Pit TPO1 m TPO01_Sampled Depth
Soil Bore SB01 m SB01_Sampled Depth
Groundwater | Groundwater MWO01 = MWO1
monitoring Wells
Sediment Sediment SEDO1 m SEDO1_Sampled Depth
Sample
QA/QC All samples Quality m QC101_date of sample collection for duplicates;
Samples Control m QC201_date of sample collection for triplicates;
Samples m QC301_date of sample collection for trip blanks;
m QC401_date of sample collection for trip spikes; and
m QC501_date of sample collection for rinsates.

6.4 Laboratory Methods

At the time of this SAQP, the primary and secondary laboratories had not yet been finalised. ERM notes
that all samples will be submitted to nominated primary and secondary laboratory that have NATA
certified methods for all required analysis and that LORs are appropriate for the adopted screening
criteria. .

6.5 Anticipated Analytical Schedule

The below outlines the analytical requirements. It is noted that laboratory analysis may be modified
where observed site-specific conditions indicate a variation in expected CoPC.

Sample Analytical Analysis
media

Soil Suite A m Asbestos, total recoverable hydrocarbons (TRH); benzene, toluene, ethylbenzene and
xylenes (BTEX); semi-volatile organic compounds (SVOCs), Volatile Organic Compounds
(VOCs), heavy metals, polycyclic aromatic hydrocarbons (PAHs), phenols, OCP / OPP,
ASS

Soil Suite B m  Per- and Polyfluoroalkyl Substances (PFAS), Chlorinated Hydrocarbons (CHCs),
Tributyltin (TBT), ASS, TRH, BTEX, SVOCs, VOCs, Heavy Metals, Nutrients / Inorganics

Groundwater | m  Per- and Polyfluoroalkyl Substances (PFAS), Chlorinated Hydrocarbons (CHCs),
Tributyltin (TBT),TRH, BTEX, SVOCs, VOCs, Heavy Metals, Nutrients / Inorganics

Sediment m  Tri-butyl Tin (TBT), PFAS, TRH, BTEX, PAH, SVOCs, VOCs, heavy metals, triazine,
atrazine and OCP/ OPP.
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6.6 Laboratory QAQC

The laboratory quality assurance procedures to be adopted and the internal laboratory quality control
samples to be analysed and the corresponding acceptable control limits are presented in the table

below.
Item Comments and Acceptable Control Limits
Sample Analysis All sample analyses to be conducted using NATA certified laboratories which will

implement a quality control plan in accordance with NEPC (2013).

Holding Times All samples are to be submitted to the laboratory within the required laboratory holding
times. Maximum acceptable sample holding times include:

m Soil: 7 days for pH and some chlorinated hydrocarbon such as vinyl chloride, 14
days for organic analyses, 6 months for inorganic analyses and indefinite for
asbestos.

m Water: 6 hours for pH; 7 days for VOCs and SVOCs, 14 days for organic analyses
and 6 months for inorganic analyses.

= ERM notes that due to the proximity of the Site to laboratories, pH will be based on field
measurements collected during groundwater sampling.

Laboratory m All laboratory detection limits to be less than the adopted assessment criteria.

Detection Limits

Laboratory Blanks m Laboratory blanks to be analysed at a rate of 1 in 20, with a minimum of one
analysed per batch.

Labo_ratory m Laboratory duplicates to be analysed at a rate of 1 in 20, with a minimum of one

Duplicates analysed per batch.

Laboratory Control m LCSs to be analysed at a rate of 1 in 20, with a minimum of one analysed per

Samples (LCS) analytical batch.

Surrogates m Surrogate compound concentrations will be required to be spiked at similar
concentration to sample results, at a rate of 1 in 20.

Matrix spikes m Matrix spikes matrix spike duplicate prepared by dividing a field sample into two
aliquots, then spiking each with identical concentrations of the analytes at a rate of
1in 20.
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7. ASSESSMENT CRITERIA

Individual soil and groundwater data, along with the maximum, minimum, mean, standard deviation and
95% Upper Confidence Limit (UCL) of the mean concentration (if required) will be compared to the
relevant assessment criteria.

The adopted assessment criteria have generally been sourced from guidelines made or approved by the
NSW EPA which includes the National Environmental Protection Council (NEPC) (1999) National
Environment Protection (Assessment of Site Contamination) as amended by Amendment Measure 2013
(No. 1) and where alternative sources have been utilised appropriate justification has been provided.

Media Assessment Criteria

Soil Human Health
Soil contaminant concentrations will be compared against published values consistent with
requirements in NEPM, 2013 sourced from the following:

m Health Investigation Levels (HILs):
= HIL C (recreational)

= HIL D (commercial / industrial).
m Health Screening Levels (HSLs) for vapour intrusion:
= HSL A (low density residential)
= HSL B (high density residential)
= HSL C (recreational)
= HSL D (commercial / industrial).
m Ecological Investigation Limits
= Commercial and industrial land use (Ecological — Direct Contact) Coarse
= Urban residential and open space — coarse
Management Limits
m Management Limits for assessment of risks to human health in residential, parkland and
public open space as well as commercial and industrial settings will be applied subsequent to
the above screening criteria.
Aesthetic
m Consideration with also be given to the aesthetics of the soil encountered.

Groundwater | For the purpose of this assessment, groundwater concentrations of contaminants will be
compared against published values consistent with requirements in NEPM, 2013 sourced from
the following in the specified order of preference:

m Health Screening Levels (HSLs) for vapour intrusion, asper the NEPM, 2013:

o HSL A (low density residential)

o HSL B (high density residential)
o HSL C (recreational)

o HSL D (commercial / industrial).

m National Health and Medical Research Council (2011) Australian Drinking Water Guidelines
(updated August 2018). While groundwater is considered unlikely to be used for drinking
purposes in the vicinity of the site, screening against drinking water guideline values will be
conducted on a conservative basis under the scenario that groundwater is extracted and
used for other purposes. Screening against drinking water guideline values has also been
conducted on a conservative basis under the scenario that groundwater has the potential to
discharge to a surface water body which could be used for recreational purposes.

m Australian and New Zealand Environment Conservation Council (ANZECC) & Agriculture and
Resource Management Council of Australia and New Zealand (ARMCANZ), Australian and
New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC & ARMCANZ, 2000).
On the basis that the most likely nearest potential surface water receptor is a fresh water
body, Trigger Values for fresh water and 99% (PFAS) and 95% protection levels (unless
otherwise noted) have been adopted. Comparison against these criteria is considered
conservative as some attenuation of chemical constituents would be expected prior to
groundwater at the site reaching the nearest potential surface water receptors.

Ecological

m Australian and New Zealand Environment Conservation Council (ANZECC) & Agriculture and
Resource Management Council of Australia and New Zealand (ARMCANZ), Australian and
New Zealand Guidelines for Fresh and Marine Water Quality (ANZAST, August 2018).
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m On the basis that the most likely nearest potential surface water receptor (Botany Bay) is a

marinewater body, trigger Values for marine water and 95% protection levels (unless
otherwise noted) have been adopted.

Sediment m Revision of the ANZECC/ARMCANZ Sediment Quality Guidelines, CSIRO Land and Water
Science Report 08/07 (Simpson, Batley & Chariton 2013).
7.1 PFAS Specific Assessment Criteria

The following sections describe the assessment criteria to be used based on the identified land use

scenarios.

7.1.1 Soil Criteria

The adopted assessment screening criteria relevant to the different potential exposure scenarios are
detailed in the following table.

Land use

Source and Rationale

Scenario

PFOS
and/or
PFHxS

PFOA

Comment

Health Based Guidance Values

Public open
space

1 mg/kg

10 mg/kg

m For site areas where recreational use may be undertaken the
public open space guidance will be utilised.

m Based on 20% of FSANZ TDI, i.e. up to 80% of exposure is
assumed to come from other pathways. National Environment
Protection (Assessment of Site Contamination) Measure
Health Investigation Level C assumptions for public open
space such as parks, playgrounds, playing fields (e.g. ovals),
secondary schools (except where soil used for agriculture
studies) and footpaths.

m [t does not include undeveloped public open space (such as
urban bushland and reserves) which should be subject to a
site-specific assessment where appropriate.

Residential with
garden /
accessible soil

0.009 mg/kg

0.1 mg/kg

m As the site does not include plans for any residential
development, ERM will not screen collected samples against
residential screening criteria. .

m However, where site land use / masterplans are provided that
detail the potential for low density dwellings, ERM will adopt
this screening criteria.

m Based on 20% of FSANZ TDI, i.e. up to 80% of exposure is
assumed to come from other pathways. ASC NEPM Level -A
assumptions with home-grown produce providing up to 10%
of fruit and vegetable intake (no poultry), also includes
children’s day care centres, pre-schools and primary schools.
Does not include home-grown poultry/egg

Ecological Guidel

ine Values

Interim Soil —
ecological direct
exposure. Public
open space

1 mg/kg

10 mg/kg

m Soil results collected from the sites will be assessed against
the public open space criteria presented in NEMP (2018).

m The NEPM states that ‘future work is recommended to review
available soil — ecological direct exposure criteria proposed
by Australian research and industry organisations. As an
interim, it is proposed that the human health screening value
for Public open space be used.’

Interim Soil —
ecological
indirect exposure

0.01 mg/kg

NA

m Soil results collected from all sites will be assessed against
the interim soil — ecological indirect exposure Residential
presented in NEMP (2020)
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Land use Source and Rationale

Scenario PFOS PFOA Comment
and/or
PFHxS

m ERM notes that the indirect guidelines are likely to be overly
conservative for the sites and will be considered in a site-
specific context in subsequent project phases.

7.1.2 Sediment Criteria

There are no published health or ecological screening criteria for PFAS in sediment. The primary issues
of concern associated with PFAS in sediment are as follows.

Potential human health impacts due to direct contact exposure to sediment.

The potential for sediment to act as a source of PFAS that may remobilise into the water column
and/or aquatic food chains.

The potential for sediment and / or sediment pore water concentrations to pose direct eco-
toxicological effects.

In consideration of the primary risks / exposure scenarios, the following tier 1 screening criteria have
been adopted.

Health-based screening criteria for open space (NEMP 2020 have been adopted to assess potential
health risks due to direct contact with sediment by human receptors.

- ERM notes that while soil criteria are not derived with specific consideration of sediment
exposure, the frequency and duration of exposure to sediments during recreational use of water
bodies are much lower than those assumed for soil exposure in a residential setting. Use of
residential soil criteria is therefore considered protective of potential risk due to sediment
exposure.

Interim Soil — ecological direct exposure for public open space (NEMP 2020) have been used to
assess the sediments.

- ERM notes that while the soil criteria have not been derived with specific consideration of
sediment exposure the use of the guideline for screening purposes in conjunction with the
surface water sampling is considered appropriate for the investigation

Potential impacts on surface water and/or the aquatic food chain have been assessed by
comparison of surface water concentrations to relevant screening levels.

There is currently insufficient data regarding direct sediment toxicity to sediment dwelling organisms,
thus no screening criteria are available for this pathway.

- As an interim measure the NEMP recommends the human health value of 1 mg/kg be used to
evaluate soil and this has been used to evaluate provide an indication the exposure of
organisms to concentrations in sediment.

7.1.3 Groundwater

While ERM notes that an initial assessment of potential beneficial re-uses of groundwater within the
area (Section 3.0) indicates that the beneficial use of groundwater within the vicinity of the site is
unlikely, as a conservative measure, to assess the risk to human health, drinking water guidelines
will be used as the primary screening criteria for this assessment. Details on screening criteria for
groundwater will be adopted as per the below table.
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Land use Rationale and adopted Groundwater Criteria
s .
cenarto PFOS / PFOA
PFHxS
Inerim Marine | 0.00023 pg/L | 19 pg/L Groundwater and Surface water screening criteria are
Water and (99% (99% sourced from Table 1 Draft Commonwealth Environmental
Ecological — protection); protection); Management Guidance (2016) which summarises the draft
Fresh Water 0.13 pg/L 220 ug/L (as yet unpublished) guideline values developed for inclusion
(95% (95% in the future revision of the ANZECC&ARMCANZ (2000)
protection); protection; document “Australian and New Zealand Guidelines for Fresh
(PFOS only) and Marine Water Quality’.
These guidelines are derived for a range of species
protection levels, depending on the nature of the aquatic
ecosystem, with 99% species protection values applicable to
high conservation value / largely unmodified systems, 95%
protection values applicable to slightly to moderately
disturbed systems, and lower protection levels (90% and/or
80%) applicable to highly disturbed systems.
In addition, ANZECC&ARMCANZ (2000) recommend that for
bio accumulative compounds, the 99% level be used for
slightly to moderately disturbed ecosystems, unless site-
specific assessment of risks due to bioaccumulation through
the food chain is undertaken.
Human Health | 0.07 pg/L 0.56 pg/L Values adopted from FSANZ (2017) Health Based Guidance
— Drinking (PFOS + Values for PFAS: For use in site investigations in Australia.
Water PFHxS) Also referenced in the NEPM (2018)
Human health | 2 pgiL 10 pg/L Recreational criteria has been sourced from the NHMRC
—_ Recreation (PFOS + 2019 gwdanc;e utilising refined estimates of water ingestion
PFHxS) while swimming etc.

ERM notes that the degree of conservatism in the drinking
water and recreational water guidance values (90%
attributed to other exposure pathways) means that exceeding
these values does not constitute a risk if other pathways are
controlled.

ERM notes that at the time of this SAQP the specific laboratory to be utilised for sample analysis had not
been finalised. Due to the low concentrations associated with the NEMP freshwater screening criteria,
where the LOR exceeds the adopted criteria for HEPA NEPM (2018) Ecological — Fresh Water 99%
criteria, the LOR will be used as an interim screening level.
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8. REPORTING

On completion of investigative works, ERM will summarise the findings of the investigation in a report
consistent with NSW EPA made or approved guideline reporting requirements. The following will be
included as a minimum:

m  Executive summary.

m  Scope of works.

m  Site identification information.

m A summary of the site history site conditions and the surrounding environment.

m A summary of geology and hydrogeology.

m  Adiscussion of the nature and extent of identified contamination surrounding the Site.
m  Sampling and Analysis Plan and Sampling Methodology.

m  Field and laboratory QA / QC information and an evaluation of the appropriateness and usability of
the data obtained.

m  Field and laboratory results compared to the assessment criteria.

m  Arefined Conceptual Site Model including an updated source — pathway — receptor linkage
assessment based on information collected during investigation works.

m  Conclusions and Recommendations.

m  Appendices including results tables, figures, survey figures, borehole logs, site photographs,
calibration records and laboratory certificates.
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Subject Concept Phase Geotechnical Investigation Scope (Stage 2)

Introduction

This document communicates the proposed Stage 2 geotechnical and environmental investigation
(GI) scope of works required for the Concept Design for Kamay Ferry Wharves. The proposed
scope of works takes into consideration the findings of the preliminary geotechnical desktop study,
geophysics survey (Stage 1 GI) and the seagrass survey results. The proposed scope of works aims
to address geotechnical risks discussed in the geotechnical desktop study and provide validation of
site-specific geotechnical information required to inform and support the concept level foundation
design for the wharves and carparks. The Geotechnical Investigation also informs the

environmental impact assessment process.
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Schedule of proposed works

The proposed geotechnical investigations scope includes both land-based and overwater
investigations. A summary of the land-based and overwater investigations is provided in Table 1.

Refer to sections below for further detail and scope of the land-based and overwater investigations.

Table 1 - Geotechnical site investigations works summary

Test Number of tests Comment
Kurnell | La Perouse

Landside

Geotechnical Boreholes 1 1 See notes section at end of this document.

Standpipes 1 1 To be installed in the land-based
geotechnical boreholes at Kurnell and La
Perouse.

Standalone DCPs 0 4

Large Diameter Boreholes and DCPs | 2 2 Testpits have been replaced with large
diameter boreholes.

Contamination Boreholes 4 2 -

Overwater

Geotechnical Boreholes including 2 2 -

contamination sampling

CPT - 2 -

Location of proposed works

The location of the proposed investigation works is shown in Appendix A.

The over-water investigations were determined based on the footprint of the current Concept Phase
Preferred Design option, results from the geophysical investigation and design development carried
out to date. The exact location of the proposed investigations locations are shown in Appendix A.
The locations shown may be moved on site depending on the service clearance.

Land-based investigations

Based on the desktop study and rock face mapping we expect bedrock to be close to surface at the
land-based borehole locations at Kurnell and La Perouse. The land-based investigations include the
following investigations.

Geotechnical Boreholes

Boreholes at each jetty tie-in locations will include Standard Penetration Testing (SPT) at
approximately 1.5m depth intervals in soil. The boreholes will be drilled to a depth of 6m into
medium strength rock or 20m depth, whichever is the lesser. A Standpipe to be installed in each
borehole location.
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The drill rigs used for the borehole drilling will either be truck or track mounted with a working
area of approximately twelve metres by 5 metres. The land-based boreholes will be drilled using
augering techniques through soil and HQ coring techniques through bedrock. Each borehole size
would typically be 100mm diameter and will roughly be 20m deep. Additional equipment required
for the drilling would be carried on the same vehicle or a support vehicle and would be set up
immediately adjacent to the rig during operation. The land-based boreholes will be reinstated as per
the groundwater well design.

Water for the purpose of drilling will be obtained from approved sources, potentially including
water hydrants or tankers. Water would be the principal drilling fluid; however, a biodegradable
polymer may also be used depending on the subsurface conditions encountered.

Standpipes

Standpipes were not in the original scope and are proposed to be installed in land-based boreholes
in order to allow contamination sampling and testing of groundwater. The standpipe will be finished
with a lockable monument flush to the ground.

Test pits and Dynamic Cone Penetrometer (DCP)

The testpits previously proposed have been replaced with large diameter auger boreholes to
minimise disturbance. The large diameter auger boreholes will be drilled to 3m depth or refusal on
bedrock using a truck or track mounted drill rig. Dynamic Cone Penetrometer (DCP) will be
conducted at the borehole locations. Soil samples will also be collected from the large diameter
boreholes for the contamination assessment.

Standalone DCP testing would also be conducted on the jetty tie-in area at La Perouse. For this
stage, standalone DCPs have been removed from the scope at Kurnell due to the potential presence
of archaeological artefacts.

All boreholes will be backfilled with the excavated material and compacted.

Contamination boreholes

The proposed contamination boreholes will be drilled using a drill rig. The samples will be
collected using augering drilling techniques. The methodology will be similar to borehole drilling.
These boreholes will nominally be drilled to top of rock or to a maximum depth of 3m below
existing ground level (whichever comes first).

All the land-based investigation locations will be checked and reviewed against the Dial Before
You Dig (DBYD) plans. Minimum safe working distances for all utilities will be maintained as
stipulated by the DBYD plans.
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Overwater investigations

Based on the desktop study and geophysics survey we expect bedrock to be close to the surface at
the proposed Kurnell wharf location. At the proposed La Perouse wharf location we expect 10-15m
of marine sand overlying bedrock. The overwater investigations include the following
investigations.

Boreholes

Boreholes at each wharf location will include SPT at 1.5m depth intervals in soil and NMLC/HQ
drilling techniques through bedrock (based on drilling subcontractor availability). The boreholes
will be drilled to a depth of 25m below seabed or 6m into medium strength rock (whichever comes
first). Each borehole is anticipated to take up to two days per location. The boreholes will be drilled
using a drill rig which will be secured on a modular jack up barge. Each borehole size would
typically be 100mm diameter.

Opportunistic sediment sampling for the contamination assessment will be undertaken during
overwater investigations. Specific sampling techniques and analysis will be outlined in a separate
contamination sampling and analysis quality plan.

Cone Penetration Testing (CPT)

CPTs are proposed to be undertaken at the La Perouse wharf location as a review of the geophysical
investigation (Stage 1 GI) indicates the presence of a deep soil profile at this location. CPT testing
provides:

e A continuous record of subsurface strata
e Correlation of encountered subsurface conditions with borehole results
e Shear strength and stiffness estimates for the design of foundations

A piezocone will be used for all CPT testing.

CPTs will be carried out adjacent to the proposed borehole locations at La Perouse. The CPT rig
will also be secured on a modular jack up barge.

No CPTs are proposed to be undertaken at Kurnell due to bedrock being close to seabed based on
the desktop study and geophysics survey.

All the overwater investigation locations will be checked and reviewed against the Dial Before You
Dig (DBYD) plans. Minimum safe working distances from the utilities as per the DBYD plans will
be maintained.

Geotechnical investigation location plan showing all the investigation locations is attached.
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Field and laboratory testing

Field Testing

Field testing at each geotechnical borehole location will include Standard Penetration Tests (SPT)
and pocket penetrometer testing on soils and point load index strength testing or rock core.

Field testing at each large diameter borehole location will include Dynamic Cone Penetration
testing (DCP), shear vane and pocket penetrometer testing.

Laboratory Testing
A general list of laboratory testing recommended for the sites is outlined below:

e Unconfined Compressive Strength (UCS);
e Point load test

e Atterberg Limits and Linear Shrinkage;

e Moisture Content;

e Particle Size Distribution (PSD);

e C(California Bearing Ratio (CBR)

e Soil salinity and aggressivity; and

e Acid Sulphate Soil testing (ASS).

Contamination sampling and testing will also be taken at the contamination boreholes and borehole
locations. The contamination team is to confirm laboratory testing requirements once the
investigation scope is known.

Subcontractors

Based on previous experience and fee valuation, the preferred subcontractors for the proposed
works include:

e Hagstrom Drilling, jack-up barge provided by Australian Barge Hire (offshore drilling and
CPT);

e Rockwell Drilling (land-based drilling);

e AUM (service clearance);

e Macquarie Geotechnical (soil and rock testing); and
e ALS (contamination testing).

Quotes from other subcontractors have also been sought to ensure the project is getting value for
money. Refer to a separate commercial memorandum (KFWO01-ARUP-BPW-GE-MEM-000002)
for further information and details on costs.
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Investigation Program

The anticipated field investigation program is presented in the table below.

Task

Timeframe

Preferred Commencement Date
(subject to planning approvals and subcontractor availability)

Early — Mid August 2020

Preliminaries 3 weeks
(i.e. pre-site activity such as HSE and subcontractor management)

Overwater borehole drilling / CPT 3 weeks
Land-based drilling, test pitting, contamination drilling and sampling 2 weeks
Laboratory testing 2 weeks
Geotechnical factual and interpretive reporting 3 weeks
Jetty foundation design and reporting 3 weeks

Notes

e All geotechnical investigations will be carried out under full time supervision by Arup

geotechnical engineer/engineering geologists.

e Investigation location plans are attached and are based on the current proposed wharf locations.

e The overwater and land-based investigations may or may not happen concurrently. This is
subject to the design development of the landside components and confirmation of the project
scope. It is preferable if the overwater and land-based investigations could be undertaken

concurrently to limit overall time on site.

e No lighting required as works are planned to be done during the day. General work hours will

be 7am to Spm, Monday to Friday

e The overwater drilling will incur standby charges over the weekend, therefore Arup would
prefer to get approval to work 6 days a week for the overwater investigations (if possible). We
envisage work to take 12-working days. For public consultation purposes it is recommended
that 20-working days is allowed for, taking into account possible weather-induced delays on

site.

e The Kurnell wharf borehole on the beach is to confirm rock strength and profile and a minor
loss in profiling the thin layer of sand. As this borehole contains a standpipe (for water level
reading) with a lockable monument, the beach location may not provide suitable water
monitoring results or an appropriate location for a concreted monument.
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ERM has over 160 offices across the following
countries and territories worldwide

Argentina The Netherlands ERM'’s Sydney Office
Australia New Zealand Level 15, 309 Kent Street
Belgium Norway Sydney, NSW, 200
Brazil Panama

Canada Peru T: 02 8584 8888
Chile Poland

China Portugal www.erm.com
Colombia Puerto Rico

France Romania

Germany Russia

Ghana Senegal

Guyana Singapore

Hong Kong South Africa

India South Korea

Indonesia Spain

Ireland Sweden

Italy Switzerland

Japan Taiwan

Kazakhstan Tanzania

Kenya Thailand

Malaysia UAE

Mexico UK

Mozambique us

Myanmar Vietnam
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