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Table E-1

Summary of Audit Information

Auditor

Stephen Cambridge

Auditor account number

186656 (Victoria)

Auditor appointment end date

13 December 2022 (Victoria)

Audit type

Environmental Audit of Landfill Cap Construction

Date EPA notified of audit

Initial Audit scope letter dated 29 July 2021 (Final Audit Scope
letter for Stage 3 and 4, and intention to submit an Interim
Stage 3 Audit Report letter, are included in Appendix B)

EPA Permit Number

EPA321-02

Name of person requesting
audit

Mr Mathew Vitucci (Council representative is now Mr Nik
Kleine)

Relationship to
premises/location

Executive Manager Infrastructure — City of Darwin

Name of premises owner

Department of Defence, leased by City of Darwin (until 2034)

Date of Auditor engagement

23 July 2021

Completion date of the audit

7 March 2024

Reason for Audit

Compliance with Northern Territory EPA Environment
Protection Approval #EPA321-02 conditions (refer to Section
1.1 and 7.1 for relevant conditions), and requirements of the
EPA approved Design Documents for Darwin Landfill Stages 3
and 4 Cap

Audit category

Risk to environment from construction of landfill cap

Environmental elements

Air, land, groundwater, and surface water

If the audit was required by an
EPA notice, licence or other,
please provide EPA reference
number

Environment Protection Approval #EPA321-02
EPA Licence EPL188-03

Current land use zoning

CA - No Planning Scheme Controls

Audit categorisation

Risk to the environment

EPA Region

Darwin, Northern Territory

Municipality

City of Darwin

Dominant — Lot on Plan

Not applicable

Additional — Lot on Plan (s)

Not applicable

Site / Premises name

Darwin Landfill (Shoal Bay Waste Management Facility)

Building / complex sub-unit No

Not applicable

Street / Lot — Lower No.

Lot 03952 Town of Sanderson plan(s) S79/149A
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Street / Lot — Upper No.

Not applicable

Street Name

Vanderlin

Street type (road, court, etc)

Drive

Street suffix (North, South etc)

Not applicable

Suburb Holmes
Postcode 0812

GIS Coordinate of Site centroid | GDA94
Latitude -12.383017
Longitude 130.924963

Members and categories of
support team utilized

Under direction from the Auditor, William Dillon
(Environmental Scientist) and Teresa Klingelhoffer
(Environmental Engineer) provided audit support, including
assisting with the review of the completed Construction
Quality Assurance report.

The Auditor also obtained expert geotechnical and
geosynthetics advice from Fook Chi Soo (Senior Engineer) and
Prathama Igor (Associate Engineer) of ATC Williams Pty Ltd
with regard to design variation requests and non-
conformances, where required.

Further Work requirements

It is the Auditor’s opinion, based on quality control measures
implemented during the works in accordance with the
approved design documents, and reporting thereof, that the
landfill Stage 3 and 4 Cap has been constructed in general
accordance with the approved design documents and is
suitable for irrigation with treated leachate.

Future management of the cap, including leachate irrigation
and ongoing aftercare management are to be undertaken in
accordance with any relevant NT EPA Environment Protection
Approvals and City of Darwin management and monitoring
plans relevant to the Stage 3 and 4 cap.

Nature and extent of
continuing risk

As determined in the Auditor’s risk assessment in Section 6.1,
the residual risk associated with the design variations
implemented during construction works are considered to be
low and acceptable. Based on the Auditor’s appraisal of the
construction works and having given due consideration to
relevant environmental values of the environment, the Auditor
concludes that taken together, the design and construction of
Stage 3 and 4 cap has not resulted in any unacceptable risk of
any possible harm or detriment to the environment. The
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Auditor’s conclusions regarding the nature and extent of
continuing risk are presented in Sections 6 and 7.

Outcome of Audit

The outcome of this Audit is confirmation that that the new
landfill Stage 3 and 4 Cap at the site has been constructed in
accordance with NT EPA endorsed design documents (inclusive
of Auditor approved design variations), and the requirements
of the NT EPA Publication Guidelines for the siting, design, and
management of solid waste disposal sites in the Northern
Territory (January 2013).

Specific details of the Auditor’s assessment of compliance with
the relevant conditions of the Environment Protection
Approval #EPA321-02 are documented in Section 7.1 of this
Audit report.

This conclusion should be read in conjunction with the Audit
report, the statement of limitations in Section 8 and the
recommendations provided in Section 7.3.

Based on the Audit of the Construction Quality Assurance (CQA) Report (refer to Appendix E),
together with independent observations of construction activities by the Auditor and Auditor

representatives, the Auditor considers the construction of the Stage 3 and 4 cap has been conducted
in general accordance with the NT EPA approved design, and the requirements of NT EPA Publication

Guidelines for the siting, design, and management of solid waste disposal sites in the Northern
Territory (January 2013) as per the Environmental Protection Approval (EPA321-02).

Whilst there have been some departures from the Design Specifications and CQA requirements,
these have been given due consideration and the conclusion reached that such departures do not
impact on the overall construction quality and functioning of the Stage 3 and 4 landfill cap.

EHS Support Pty Ltd




Construction Verification Audit Report — Shoal Bay Waste Disposal Facility, Stage 3 and 4 - Landfill Cap
Approval Holder: City of Darwin. Approval No: EPA321-02
Introduction

1 Introduction

The Shoal Bay Waste Management Facility (Darwin Landfill) currently operates under Northern
Territory Environment Protection Authority (NT EPA) Licence EPL 188-03 issued to City of Darwin
(Council). Council received Environmental Protection Approval (EPA321-01) from the NT EPA
providing approval relating to the construction of the Stage 3 and 4 cap at the Shoal Bay Waste
Disposal Facility (the ‘site’), with a commencement date of 11 May 2021. EPA321-01 was superseded
by EPA321-02 issued 11 May 2023 with no change apart from the expiry date. Environmental
Protection Approval EPA321-02 is provided in Appendix A.

EPA321-02 (Condition 47) required that the construction of Stage 3 and 4 cap be reviewed by a
Qualified Person (Environmental Auditor). The NT EPA has approved persons (i.e., ‘Qualified
Persons’) who are accredited under either the New South Wales Site Auditor Scheme (NSW) or the
Victorian Environmental Auditor Scheme (Victorian EPA) as a class of persons suitable to undertake
Environmental Audits in the Northern Territory (NT) in accord with Part 6 of the NT's Waste
Management and Pollution Control Act. The appointed Auditor (Stephen Cambridge) is therefore a
Qualified Person able to undertake this Audit.

On 23 July 2021, Mr Stephen Cambridge, an Environmental Auditor in Victoria appointed pursuant to
the Environment Protection Act 2017, was engaged as a Qualified Person by Mr Mathew Vittuci of
City of Darwin to conduct an environmental audit of Stage 3 and 4 construction works (the works) at
the Shoal Bay Waste Disposal Facility (Darwin Landfill) at Vanderlin Drive, Holmes, Northern
Territory (Refer Figure 1, attached). It should be noted that since Auditor engagement, the Council
representative Mathew Vitucci has departed from Council and the Council representative is now by
Mr Nik Kleine, Executive Manager of Infrastructure.

The Auditor provided a notification and Audit Scope in compliance with EPA Approval EPA321-02 to
Council on 29 July 2021. Council provided the Audit Scope to the NT EPA, who subsequently
reviewed the Audit Scope and requested updates to the Audit Scope to address Condition 48 of
EPA321. The Auditor issued an amended Audit Scope on 9 November 2021 to Council who in turn
issued it to NT EPA. This Final Audit Scope is included in Appendix B.

Design documentation for Stage 3 and 4 cap construction including the Drawings, Technical
Specifications, and Construction Quality Assurance (CQA) plan are included in Appendix B of the CQA
Report which is included in Appendix E of this Audit report. Collectively, these ‘Design Documents’
were prepared by Golder Associates Pty Ltd (now WSP-Golder). It is noted that the Drawings have
been updated to reflect the main Design Variations approved by the Auditor during the cap
construction works.

The Auditor review of the design documentation for the Stage 3 and 4 cap construction, and design
declaration to NT EPA, was completed by Mr Anthony Kortegast of Tonkin & Taylor Pty Ltd. NT EPA
subsequently approved the design documentation in the form of the Environmental Protection
Approval EPA321 (now EPA321-02).

In accordance with the Waste Management and Pollution Control Act 1998 (WMPC Act), the NTEPA

EPA321-02, and the Water Act 1992, this Audit report provides Auditor assessment of compliance of
the works undertaken in accordance with the NT EPA approved Design Documents.

EHS Support Pty Ltd 1
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1.1 Objectives and Requirements of Environment Protection Approval
HEPA321-02

The scope of the audit in relation to NT EPA Approval EPA321-02 is in relation to Conditions 47 to 50,
which are presented below. It should be noted that EPA321-02 is an update of the original approval
EPA 321, as EPA321-01 and EPA321-02 were updated by NT EPA to remove a Condition and as such
the Condition numbering stated in the Audit scoping letter (Appendix B) do not align with the
updated condition numbers (within EPA321-02) as stated below:

Condition 47  The approval holder must undertake, on completion of the activity, an environmental
audit by a qualified person to evaluate the extent to which compliance has been
achieved with this approval.

Condition 48  The approval holder must submit the proposed scope for the environmental audit no
later than 20 business days prior to the proposed commencement date of the
environmental audit (which must be specified when the proposed scope is
submitted), to the NT EPA for review and approval.

Condition 49  The NT EPA may require the approval holder to revise or amend and resubmit any
proposed scope for an environmental audit. Where the NT EPA requires the
environmental audit scope to be resubmitted, the approval holder must submit it to
the NT EPA by the date specified by the NT EPA.

Condition 50  The approval holder must submit to the NT EPA, at completion of the activity, a
review of the completed activity with certification from a qualified person(s) that the
works conducted:

e 50.1 were constructed in accordance with the plans provided in condition 27
(CQAP) or as revised under condition 18; and

e 50.2 'as constructed' will deliver the required outcomes as prescribed in
condition 13.

Additionally, the Audit Scope included assessment of City of Darwin and the Construction
Contractor’s works with respect to compliance with operational items (e.g., noise, dust, odour,
sediment control, etc.) related to the construction works. This included assessment of operational
items conforming to the Construction Environmental Management Plan (CEMP or EMP) related to
capping construction of Stage 3 and 4 as required by Condition 19 of EPA321-02:

Condition 19  Prior to commencing the activity, the approval holder must develop and provide to
the NT EPA a CEMP for the activity that identifies potential environmental impacts
associated with the activity and mitigation measures to be implemented to reduce
the environmental impacts.

An updated Audit Scope including this item was provided by the Auditor to City of Darwin on 9
November 2021, who in turn provided the updated Audit Scope to NT EPA.

The work conducted constitutes an environmental Audit of any possible harm or detriment to the

environment caused by the manner in which the new cap construction works have been undertaken
and completed. Compliance with the relevant Conditions noted above, is documented in Section 7.1.

EHS Support Pty Ltd 2
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1.2 Scope of Works

The scope of the Audit was confirmed in EHS Support letter dated 9 November 2021, as included in
Appendix B. The location of Stage 3 and 4 of the Shoal Bay Waste Management Facility is presented
in Figure 1-1, below. This Audit is limited to the construction of Stage 3 and 4 only. Detailed design
drawings are included in Appendix A of the Construction Quality Assurance Report (see Appendix E
of the Audit report).

L nORTHLAM ACCESS TRACE

i

Figure 1-1 Shoal Bay Landfill Stage 3 and 4 Layout Plan (Golder, Drawing 002 Extract, 2021)

The scope of work for the Audit of the cap construction works has followed the guidance provided in
EPA Approval 321-02 which refers to NT EPA Publication Guidelines for the siting, design, and
management of solid waste disposal sites in the Northern Territory (January 2013). The scope of
work comprised:

e Review of and familiarisation with the EPA approved construction drawings, technical
specifications, and CQA Plan.

e Consideration of the design verification of the approved technical specification and CQA
plan.

e Appraisal of material acceptance testing data and confirmation that the materials conform
to specification.

e Monitoring of construction progress via regular meetings with the Superintendent and
Geotechnical Independent Testing Authority (GITA)/CQA representative and conducting
periodic site inspections at key milestones.

e Recording observations and results of progressive CQA data and providing feedback to
Council including approval and hold point release of works completed at key milestones.

e Review of all reports, measurements and other data provided as output from the
implementation of the CQA Plan.

e Review of all other records and/or management systems relevant to the construction of the
cap.

EHS Support Pty Ltd 3
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e Conduct an assessment of the risk of any possible harm or detriment to the environment
caused by the manner in which the cap has been constructed and completed, including any
Design Variations or Non-Conformances during the works.

e Preparation of an Interim Audit Report and this Final Audit Report.

1.2.1 Stage 3 Interim Audit

An interim audit relating to the Stage 3 area of the cap was completed and submitted to the EPA in
October 2022 (EHS Support, 2022). The Stage 3 Interim Audit Report was considered a requirement
to allow Council to irrigate treated leachate over the Stage 3 cap area in accordance with Condition
16 of Environment Protection Approval EPA304-01 (an approval for commissioning a leachate
treatment plant and irrigation area at the site), in advance of completion of the remainder of the
capping works.

Along with the Stage 4 area, a number of features were excluded from the Stage 3 interim audit as
construction was still underway at the time of the Stage 3 Interim reporting. These included the
passive landfill gas depressurisation system, subsurface water management, and access track and
perimeter stormwater management. These features have since been constructed allowing this final
audit report to be completed encompassing the Stage 3 and 4 cap.

1.3 Design Documents, Audit Criteria, and Guidelines

The Audit criteria used, to ensure that the objectives of the audit have been met, have been sourced
principally from the EPA approved construction drawings, technical specification and CQA plan
proposed for the works. Collectively these documents, taken together with the specified
construction standards and quality assurance methods prescribed in the Guidelines for the siting,
design, and management of solid waste disposal sites in the Northern Territory (NTEPA, January
2013), provide the primary sources of construction requirements and quality checks relevant to the
project. These key documents comprised:

e Design Documents for Stage 3 and 4 cap construction:

o Golder Associates Pty Ltd (April 2021). “Shoal Bay Waste Disposal Facility, Stage 3/4
Capping Detailed Design Report”, submitted to City of Darwin, ref. 20145676-012-R-
Rev1.

o Golder Associates Pty Ltd (August 2021). “Technical Specification, Shoal Bay Waste
Disposal Facility, Stage 3/ Stage 4 Capping Project”, submitted to City of Darwin, ref.
20145676-014-S-Rev3 (refer Appendix B in CQA Report).

o Golder Associates Pty Ltd (December 2020). “Construction Quality Assurance Plan, Shoal
Bay Waste Management Facility Stage 3/Stage 4 Capping Project”, submitted to City of
Darwin, ref. 20145676-016-R-Rev0 (refer Appendix B in CQA Report).

o Golder Associates Pty Ltd (September 2021). “Shoal Bay Waste Disposal Facility: Stage 4
/ Stage 4 Capping - Issued For Construction (IFC) Drawings”, submitted to City of Darwin,
ref. 20145676-013-T-Rev5 (refer Appendix A in CQA Report).

o EPA design approval provided in EPA321-02.

o Tonkin and Taylor Pty Ltd (December 2020) “Design verification Report, Shoal Bay
Landfill Cap Design Verification”, ref 1014301.v1.

e NT EPA (January 2013). Guidelines for the siting, design, and management of solid waste
disposal sites in the Northern Territory.

EHS Support Pty Ltd 4
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The Auditor also referred to the Victorian EPA Audit guidance, specifically:
e Guidelines for Conducting Environmental Audits (EPA Publication 2041).
e Landfill Licensing guidelines (EPA Publication 1323.3).
e Best Practice Environmental Management Guideline for the Siting, Design, Operation and
Rehabilitation of Landfills (EPA Publication 788.3).

A number of other guidance documents also set out environmental compliance requirements and
performance criteria for landfill construction and/or management. These were also referred to in
the audit process and included:
e Geosynthetic Research Institute (GRI) — GCL3 “Test Methods, Required Properties, and
Testing Frequencies of Geosynthetic Clay Liners (GCL)”, 26 July 2010.
e GRI-GT12 (a) “Test Methods and Properties for Nonwoven Geotextiles Used as Protection
(or Cushioning) Materials”, 18 February 2002.
e Standards Australia (2007) “Guidelines on Earthworks for Commercial and Residential
Development”, (AS 3798-2007).

With the additional scope of auditing the operational items of the construction works, the following
documents, issued to and accepted by the NT EPA have been referred to:
e DTA Contractors (October 2021). Construction Management Plan - Construction of stage 3-4
Cap at Shoal Bay, submitted to City of Darwin (refer Appendix F).
e DTA Contractors (August 2021). Health, Safety and Environmental (HSE) Management Plan -
Construction of Stage 3-4 Cap at Shoal Bay, submitted to City of Darwin (refer Appendix F).

Any additional references used by the Auditor are listed in Section 9.

1.4 Stakeholder Involvement

During the course of the Stage 3 and 4 construction Audit, the Auditor consulted with the following
stakeholders:
e NT Environment Protection Authority (provision of Audit scopes and Design Variations via
Council);
e City of Darwin Council, including their consultant advisors, as the Licence Duty Holder and
Principal;
e WSP-Golder Associates Pty Ltd as the Designer, Superintendent, GITA and CQA officer; and
e DTA Contractors Pty Ltd as the Earthworks Contractor.

1.5 Auditor Independence

The Auditor and EHS Support have been involved in the following works at the landfill:

e Cell 6 landfill liner construction Audit in accordance with EPA272, which was completed in
February 2021;

e Auditor review of the Integrated Leachate Management Program (site wide) in accordance
with EPL188 Condition 88 and 89;

e Auditor review and verification of the Irrigation Management Plan for the Stage 3 and 4 cap,
in accordance with EPA321 Condition 40 and 41; and

e Section 48 Landfill Operations audit completed in December 2023.

The Auditor was not involved in any aspects of the design of the Stage 3 and 4 landfill cap. The

Auditor considers that no Conflict of Interest exists with the current Stage 3 and 4 Construction
Audit and the previous Auditing roles listed above.
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2 Site Details

The following site details have been primarily obtained from the Stage 3 and 4 Detailed Design
Report (Golder, 2021) and Conceptual Site Model (URS, 2016). Only those site details relevant to the
Stage 3 and 4 Construction Audit are included in this section.

2.1 Site Location and Details

The site is located on Shoal Bay Access Road (off Vanderlin Drive) Karama, NT and operates as a
municipal waste resource recovery and disposal site operated by the City of Darwin. The site services
both domestic and commercial customers in the Darwin area. It operates under NT EPA Licence 188-
03.

The site is approximately 12 km north east of Darwin city within Lot 3952, Town of Sanderson. It is
leased by City of Darwin from the Commonwealth Department of Defence. The operational area of
the Shoal Bay Waste Management Facility is located within the southern part of the property and is
bound to the north and east by floodplains, wetlands, and mangrove of Leanyer Swamp, to the
south by Holmes Jungle Nature Reserve and to the west by bushland. The nearest residential area is
the suburb of Karama ~700m to the south west.

Under the terms of the lease the property is designated as a Waste Management Project Area in
which City of Darwin is authorised to conduct waste management and ancillary activities. The landfill
is licensed to act as an operating premises for the disposal of waste by burial, that service, or are
designed to service, the waste disposal requirements of more than 1,000 persons. The landfill
includes Stages 1 to 6. Active waste filling is understood to be currently undertaken within Stage 6.

2.2 Topography and Stormwater

Topography across the site and surrounds is generally flat, with onsite stormwater flowing west to
east. Stormwater from surrounding Stage 3 and 4 has been upgraded and stormwater is directed
into existing stormwater channels along the west, north, and eastern perimeters of Stage 3 and 4,
which subsequently drains to the east and west of the site.

The Stormwater, Erosion and Sediment Management Plan (Shoal Bay Waste Management Facility
Environmental Management Plan, June 2016) describes how each category of water is managed at
the site. Sediment laden stormwater is managed onsite via control measures preventing the release
to the environment via rock dames, silt fences, mulch, hydro mulch, and diversion bunds/drains.

2.3 Climate

According to Bureau of Meteorology (BOM) (Darwin Airport Station ID 014015), the average annual
rainfall is 1,726.9 mm and the average annual evaporation is 2,445.5 mm (based on average daily
evaporation is 6.7 mm). Rainfall at Darwin is distinctly seasonal (wet and dry seasons) with the far
majority of rainfall occurring in the wet season (nominally November through to March), as
presented on the following BOM long term mean rainfall graph for Darwin Airport.
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Figure 2-1 Darwin Airport Long Term Mean Rainfall (1941 to 2023)
2.4 Geology

The geological water resource maps of Darwin (Sheet 5073) indicates the presence of Quaternary
unconsolidated sand, clayey sand, ferruginous clayey sand at the site, underlain by the Orosirian
Burrell Creek formation. Site geology, as described by URS (2016), was found to be topsoils (silts and
clays), generally underlain by weathered siltstone, with claystone encountered east of Stage One.
Sandstone was encountered at approximately 9 to 20 metres below ground surface (mbgs) across
the site. No karst or limestone strata was encountered in the URS investigation.

2.5 Hydrogeology

According to URS (2016), groundwater within the area as detailed in the 1:100,000 Water Resources
Map of Darwin, (Sheet 5073), indicates Total Dissolved Solids (TDS) concentrations less than 1,000
mg/L are expected in the vicinity of the site; however, the results of historical investigations at the
site indicate highly variable groundwater quality exists at the site with salinities ranging from fresh
to hypersaline.

Groundwater levels recorded on site (URS, 2016) indicate variable water table gradients with
groundwater depths indicative of upward hydraulic gradient north east of Stage 2 and downward
hydraulic gradient in the centre of the site between Stages 1 and 2. The groundwater level data
indicated that groundwater may be preferentially flowing through one or more of the lateritic
materials and the weathered bedrock.

The high variation in rainfall between wet and dry seasons results in large seasonal fluctuations in
groundwater levels under the site.
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3 Conduct of the Audit

3.1 Parties Involved

Table 3-1 provides a list of parties involved in the construction of the capping works.

Table 3-1 Summary of the Organisations Involved in the Audit
Role Organisation Key Personnel

Principal City of Darwin Council Nik Kleine

Principal’s advisor Waste and Management Geoffrey Webster
Services Pty Ltd

Superintendent WSP-Golder Associates Pty Iwan Owen
Ltd

Cell Designer WSP-Golder Associates Pty James Begg

Ltd

Fred Gasner

Sven Waurwich

Auditor responsible for cell design review

Tonkin & Taylor Pty Ltd

Tony Kortegast

Environmental Auditor for cap construction
works

EHS Support Pty Ltd

Stephen Cambridge and
support team including
staff from EHS Support,
ATC Williams and EcOz

The Contractor performing the site
preparation, subgrade, lining system and
associated stormwater management works
construction (Contractor)

DTA Contractors Pty Ltd

David Divilly

GCL and Geotextile Installer

Kenviro Pty Ltd (2021)

DTA Contractors Pty Ltd
(2022)

Various personnel

Pipe installer

DTA Contractors Pty Ltd

Various personnel

Level 1 Inspection and Testing contractor (the
GITA) and CQA Consultant

WSP - Golder Associates Pty
Ltd

Jack Norman and
Meggan Brown

Geotechnical Testing Authority — field and
laboratory testing necessary under the QA
requirements for the clay liner construction.

Douglas Partners Pty Ltd

Various personnel

GCL, geotextile, reinforcement geogrid and
geotextile Independent Testing Authority

TRI Australia Pty Ltd

Warren Hornsey

Filter Geotextile (Unit 5) Manufacturer Geofabrics -
Geocomposite (Unit 11) Manufacturer

LFG Panel Drain (Unit 12) Manufacturer

Coated GCL (Unit 7A) Manufacturer Naue Asia -

Reinforcement Geotextile (Unit 8)
Manufacturer

TenCate Industrial Zhuhai Co.,
Ltd

Surveyor (licensed)

FYFE Earth Partners
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3.2 Auditor Support (Expert and Other)

Under direction from the Auditor, the following Audit support was provided to the Auditor as part of
the works:

e William Dillon (Environmental Scientist of EHS Support) provided audit support, including
assisting with the review of the completed Construction Quality Assurance report.

e Teresa Klingelhoffer (Environmental Engineer of EHS Support) provided audit support.

e Chris Pratt (Senior Environmental Scientist of EHS Support), provided audit support,
undertaking a site visit on behalf of the Auditor during Covid-19 travel restrictions.

e Prathama Igor (Associate Engineer of ATC Williams Pty Ltd) provided audit support,
undertaking a site visit on behalf of the Auditor during Covid-19 travel restrictions.

e The Auditor obtained expert geotechnical and geosynthetics advice from Fook Chi Soo
(Senior Engineer) of ATC Williams Pty Ltd with regard to design variation requests and non-
conformances where required.

e The Auditor engaged EcOz Pty Ltd to undertake site inspections for operational compliance
during the wet season.

3.3 Activities Undertaken

The Audit was conducted using a staged approach comprising pre-construction review; construction
monitoring via site visits/observations and progressive review of reported CQA data; and Audit
Reporting.

The Audit team undertook the following site inspections during the construction works, including:

1) Earthworks construction (20 - 21 September 2021);

2) Geosynthetics construction (1 - 3 November 2021);

3) Operational controls inspection (e.g., sediment controls) by EcOz (22 December 2021);

4) Operational controls inspection (e.g., sediment controls) by EcOz (28 January 2022);

5) Earthworks and geosynthetics construction (1 - 2 June 2022);

6) Ongoing inspection of Stage 3/geosynthetics construction on Stage 4 (8 - 9 August 2022);
and

7) Vetiver grass establishment over Stage 3/geosynthetics construction on Stage 4 (18 - 19
October 2022).

Table 3-2 provides a description of the activities completed by the Auditor and his support team
during the audit.
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Table 3-2 Summary of Audit Activities
Stage Activity
Pre- EPA notification by Council of Auditor appointment.

construction

Familiarisation of design documents including specifications, CQA Plan and drawings.
Communication and meetings with the client and earthworks contractor with regards
to hold point inspection by the Auditor, including addressing Auditor expectations in
terms of the construction, CQA processes and reporting.

Construction
monitoring and
related

Review of subgrade and cover soil data, geosynthetic materials, MQA data, and
geosynthetic materials independent Quality Assurance (QA) compliance test report.
Assessing design variations/non-conformance reports and reporting to Council/NT

activities EPA.
Site visits were conducted during construction works to appraise construction
activities and application of appropriate construction and CQA methodology (as per
project documentation).
Provision of advice regarding site observations and various construction related
issues including changes that emerged during the works program.
Approvals at nominated hold points during construction based on review of
construction Quality Control (QC) data supplied by the appointed GITA and/or CQA
consultant.
On-going liaison with Council, Superintendent and GITA/CQA Consultant.

As-built Data Construction Quality Assurance Report prepared by WSP-Golder.

Review Survey plans prepared by FYFE Earth Partners (licensed surveyor), included within the
CQA Report.

Reporting Preparation of an Interim Audit report, for Stage 3 area.

Preparation of this Final Audit report.

3.4 Auditor Hold Points Required by Specification

Hold Points are specified for Stage 3 and 4 Landfill Cap Construction in the Technical Specification —
Appendix B of the CQA Report (Appendix E).

The Technical Specification states that:

“a hold point is a mandatory verification point beyond which the Contractor shall cease work at the
completion of identified items, and on any related or dependent items, until the Hold Point is released
in writing by the Superintendent. Release of Hold Points shall be dependent on the Contractor providing
the required information to the satisfaction of the Superintendent, GITA and the Environmental Auditor
as required by the Hold Point.”

The Hold Points for Stage 3 and 4 are summarised in Tables 1 to 12 attached.

3.5 Summary of Site Visits Completed

This section of the Audit report has been structured to include capping construction inspections
(Section 3.5.1) and inspections of environmental controls during the wet season when capping
works were on hold due to weather conditions (Section 3.5.2). The Auditor also appraised the
environmental operational controls as part of the capping construction inspections, however only
the operational aspects (such as sediment controls) were inspected during the wet season and
therefore these inspections are discussed separately in Section 3.5.2.

EHS Support Pty Ltd
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3.5.1 Capping Construction Inspections

The Audit team undertook site inspections during key construction milestones, including:

1) Earthworks construction (20 - 21 September 2021);

2) Geosynthetics construction (1 - 3 November 2021);

3) Earthworks and geosynthetics construction (1 - 2 June 2022);

4) Inspection of Stage 3 / and progressive geosynthetics construction on Stage 4 (8 - 9 August
2022); and

5) Vetiver grass establishment over Stage 3/ geosynthetics construction on Stage 4 (18 - 19
October 2022).

The construction phase site inspections conducted by the Auditor’s and Auditor’s representatives
are detailed below; relevant photographs taken during these visits can be found in Appendix C.

Regular meetings with the Principal, Superintendent, GITA/CQA, and Auditor were held throughout
the construction period to discuss updates of construction, approvals, and any issues encountered.
Meetings were generally held on a fortnightly basis during construction or at more regular intervals
if issues were encountered.

3.5.1.1 20 -21 September 2021

An initial site visit was completed by the Auditor’s representative (Chris Pratt) between 20 and 21
September 2021. The following was noted from the inspection:
e Subgrade preparation works (including compaction) were taking place across the top and
batters of the Stage 3 cap area (Photo 3).
e Anchor trenches were being excavated across the Stage 3 area and being backfilled with
temporary Unit 1 Fill material (Photo 1).
e Unit 1 material was being placed along the toe of Stage 3 along with leachate collection
pipework (Photo 2).
e Unit 7A Coated GCL rolls were stored appropriately within tarpaulins and elevated within a
hardstand area north of the Stage 3 cap (Photo 4).
e The Unit 1 borrow pit was observed (onsite).

3.5.1.2 1-3 November 2021

Site inspections were completed by the Auditors representative (Prathama Igor) between 1-3
November 2021. The following was noted during the inspection:
e Installation of the geocomposite drain with leachate collection pipe and 20/40mm aggregate
and Unit 7A Coated GCL was being undertaken on the toe area of the northern batter (Photo
10).
e Unit 1 placement along the toe of the eastern batter of stage 3 (Photo 11).
e Sump 1 excavation and Sump 2 installation with leachate pumping (Photo 13).
e The Unit 7A Coated GCL was being installed with the leading edge covered builders’ plastic.
e The Unit 8 Reinforcing Geotextile (overlying the Unit 7A coated GCL) had been installed over
the south eastern and northern portion of Stage 3 (Photo 5).
e The mid slope anchor trench along the northern and eastern benches of Stage 3 were
partially backfilled with cement stabilised sand (Photos 6 - 8).
e Passive Unit 12 landfill gas panel drains were being installed across Stage 3.
e Subgrade preparation and maintenance across exposed area of Stage 3 prior to
geosynthetics placement (Photo 9).
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e Geosynthetics roll storage was being conducted in accordance with the Specification.

e Unit 1 and Unit 2 stockpiled material (Photo 12).

e Rain was noted on 2 November 2021 and minor areas of the Unit 7A coated GCL along the
eastern batter were noted to be hydrated and in need of repair.

3.5.1.3 1-2June 2022

A construction site visit was completed by the Auditor between 1 and 2 June 2022. The following
was noted during the inspection:
e Preparation of subgrade prior to geosynthetics placement was being undertaken with

smooth drum proof rolling taking place over Stage 4 (Photos 15 - 16):

o Minor deflection and divots were noted during proof rolling; however, these were
deemed acceptable by the GITA and suitable for overlying Unit 7A placement.

e Placement of Unit 7A Coated GCL over the plateau of the Stage 3 cap (Photo 18):

o Placement of Unit 7A layer was occurring downslope with compliant panel overlaps (>
0.3m) and textured/coated side facing upwards.

o Strips where taping of joins were being cleaned prior to taping.

e Placement of Unit 2 second layer on the northern slope of stage 3 (Photo 14 and 17):
o Compaction was being undertaken; the Unit 2 material was observed to be a sandy clay.
e Observation of landfill gas geocomposite drains and panel drains:
o These areas were noted to be in good condition with the filter geotextile heat bonded to
seal the drainage layer from silt.
e  Mixing of Unit 2 with mulch in the borrow pit area.
e Hauling fill material onto the southern part of the cap to create a platform for the irrigation
pivot system platform.
e Reworking mid-bench platform (access track) due to failed compaction tests.
e Geosynthetic roll storage:

o Unit 7A coated GCL roll storage was inspected with some rolls observed to have minor
water staining — the GITA was requested to inspect these rolls as they were placed with
any damage to be removed.

e Vetiver Grass nursery:

o The vetiver grass was growing within the nursery (growth rate at approximately 150 mm

per week was reported).

3.5.1.4 9-10August 2022

An inspection of the Stage 3 - 4 construction was completed by the Auditor’s representative William
Dillon between 9 and 10 August 2022. The following was noted during the inspection:
e Stage3:
o The final Unit 2 layer had been placed and Vetiver Grass planted and appeared to be
growing over the cap (Photo 22).
o The pivot irrigation system had been completed with tracks extending across the Stage 3
interim area. (Photo 26).
o The subsurface Drains were partially installed (Photo 20).
o Leachate collection sump 2, at the toe of in the northeast section of Stage 3 was
operational and pumping leachate (Photo 19).
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e Stage4:

o Preparation of subgrade and placement of Unit 7 coated GCL on north-west hip area
(Photo 21 and 22).

o Unit 11 LFG Strip drain placement throughout Stage 4 (Photo 25).

o Anchor trenching along midslope bench area at the north-west hip (Type D anchor
trench) and discussion of Design Variation DV15 (Photo 24).

o Anchor trenching along midslope bench of western batter (Type C anchor trench).

o Trenching and placement of Unit 12 LFG Panel Drain on midslope bench (Photo 23).

3.5.1.5 18-19 October 2022

A final inspection of the Stage 3 interim area and Stage 4 construction was completed by the Auditor
between 18 and 19 October 2022. The following was noted during the inspection:

e Stage 3:

o Pivot Irrigation system has been setup with concrete pathways laid out (Photo 32).

o Grasses growing well in established area.

o Some areas of grass not growing, as pivot irrigation system did not irrigate some areas
(Photo 28). May get scouring/erosion in these areas during wet season if grass does not
establish.

o The grasses require about 5mm of water per day for establishment period.

o Stormwater chute on northern slope under construction (Photo 29). Rocks being placed
by hand into wire baskets. Sacrificial GCL is being removed progressively from chute, at
direction of Designer due to veneer stability concerns between coated GCL and wire
baskets filled with rock.

e Stage 4:

o Soil (Unit 25 and topsoil) placement mostly completed, except areas around access track
and near entrance of access track to cap on northern part of cap (Photo 30).

o LMS (landfill gas contractor) putting in landfill gas collection pipes from active extraction
wells to landfill gas collection system.

o Northern stormwater bund largely installed.

o Main areas that need completion are the western access road and mid bench on Stage 4

(Photo 31).

e General Site activities:

O

Screening Unit 2 material to make Unit 25 material. One stockpile of Unit 25 has tested
with less than 30 percent fines and was being retested.

Some storage of waste/cover soil from cap subgrade preparation was being stored in the
stockpile mixing area. The Contractor was instructed to relocate material into waste cell
as soon as was reasonably practicable.

Sediment run-off with rainfall was being directed to stormwater basin in north-western
part of site. No apparent stormwater run-off from the site was observed.

No significant amounts of exposed waste were observed in the areas remaining to be
capped.

Chemical storage appeared adequate.

No dust issues were observed. Due to morning rain, no dust suppression was needed.
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3.5.1.6 2023 Inspections

Additional rehabilitation works completed over Stage 4 following the wet season (end of 2022 and
beginning of 2023) were completed due to scouring of areas on Stage 4 where vegetation had not
established sufficiently prior to the wet season. Inspections of these works were undertaken by
Council. These works included rectification of the topsoil and subsoils over areas of Stage 4 where
the vegetation had not been established and rectification of stormwater management features
along the Stage 4 Ramp. These areas were not able to be completed in time prior to heavy rainfall
and the commencement of the wet season. One notable rainfall event occurred between 27 - 28
November 2022 where 168 mm of rain was recorded at the site overnight.

Council provided the Auditor with updates and photographs of the rectification works through email
correspondence and virtual meetings throughout the first half of 2023. Photos of the rehabilitation
works were included in Appendix K of the CQA Report (WSP/Golder, 2023) (see Appendix E). In
addition, Council provided a recent drone photograph of the vegetation establishment across the
Stage 3 and 4 cap (see Photo 33 in Appendix C). This drone photograph indicates that vegetation had
established across the whole of the Stage 4 area, including areas where erosion was previously
noted. The Stage 3 area appears to have some bare patches where soil can be seen, however this is
understood to be due to the slashing of the Vetiver grass after the growing season. The Auditor has
previously observed that the Vetiver grass had become well established across the Stage 3 cap area.

3.5.2 Additional Operational Inspections

Audit inspections were conducted with specific focus on the environmental controls associated with
operational items for the construction works. Operational items were assessed against the
Construction Management Plan and Health, Safety and Environmental Management Plan produced
by DTA Contractors (refer to Appendix F).

The operational inspections (provided in Appendix G) are summarised below inclusive of
observations, issues and any actions taken.

3.5.2.1 22 December 2021

An inspection was undertaken early in the wet season by EcOz on behalf of the Auditor. The
inspection referred to the erosion and sediment control plan (ESCP) which was implemented by the
contractor (DTA) during the wet season. The following was noted during the inspection:

e Stockpiles were not covered, and one stockpile was partially submerged in water holding in
the sediment basin.

e All fuels and machinery were being removed from site for the wet season. A purpose-built
Dangerous Goods container with an internal bund was to remain on site with old and new
oils, coolants, and other fluids.

e Inspection of the northern and eastern toe of the Stage 3 and 4 capping showed no evidence
of leachate leakage. The leachate pumps in the collection wells were reported to be
functioning correctly and there was no evidence of wells overflowing.

e An erosion control measure that had been implemented was the application of soil binder
(Vital Bon-Matt Stonewall 20 percent mix). This was applied mid-December but did not
always have the required curing time (one hour) before it rained on site.
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There was a very heavy rainfall event the day prior to the inspection (79 mm in a short
period of time on 21 December 2021). Early wet season rain had resulted in extensive rill
erosion of the two layers of soil that were part of the capping works. The Auditor notes that
this erosion was rectified when the contractor remobilized to site after the wet season.

3.5.2.2 25 January 2022

An inspection was undertaken in the mid-wet season by EcOz with the following noted:

Stockpiles were still submerged.

Machinery and fuels had been removed. Dangerous goods container still on site.

No evidence of leachate leakage along northern or eastern toe of Stage 3 and 4.

Leachate pumps in collection wells functioning properly with no evidence of overflow.

No additional soil binder had been applied since initial application mid-December 2021.
Most areas were still too wet for machinery to access and begin repairs/maintenance.
Maintenance to the toe and bund on the east and north side was considered possible from
the road. Rock check dams needed to be rebuilt.

Observations regarding management of environmental issues and controls were also made as part
of the Audit inspections for the cap construction works. These observations were communicated to
Council and relevant parties at the time of the inspections.
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4 Landfill Cap Design and Design Variations
4.1 Stage 3 and 4 Cap Design

Stage 3 and 4 landfill cap was designed by WSP-Golder and documented in the Technical

Specification, CQA Plan, construction drawings as referenced in Section 1.3 and included in Appendix
A (Design Drawings) and Appendix B (Technical Specification and CQAP) of the Construction Quality

Assurance Report (included as Appendix E to this Audit report).

The cap comprised of the following elements (from top down):
e Stage3:
o Vegetation (Vetiver grass).
o Cap stormwater drainage system.
o Soil capping layer (0.75 m thick soil over reinforcement geotextile).
o Reinforcing geotextile.
o Coated GCL.
o Soil subgrade (300 mm).
o Network of passive LFG depressurisation strips connected to passive vents.
e Staged
Vegetation (Grass cover).
Cap stormwater drainage system.
Topsoil (0.25 m thick).
Soil capping layer (0.5 m thick soil over reinforcement geotextile).
Reinforcing geotextile.
Drainage blanket.
Coated GCL.
Soil subgrade (300 mm).
Network of passive LFG depressurisation strips connected to passive vents.

O 0 0O O O O O O O

The capping system varies across the northern, eastern, and western areas of Stage 3 and 4 where
the cap grades down to ground level. Mid-slope benches with anchor trenches occur along the
batters, while along the toe of the northern an eastern batters a leachate interception trench with
pipework is present.

The capping system constructed for Stage 3 and 4 is presented in Figure 4-1 and Figure 4-2 below.
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Figure 4-2 Typical Detail for Stage 3 Northern and Eastern Batter Edge (toe) (Golder Associates, D013, 2021)
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Figure 4-3 Typical Detail for Stage 4 / Type B Cap (Golder Associates, D012, 2021)
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Figure 4-4 Typical Detail for Stage 4 Northern and Western Batter Edge (toe) (Golder
Associates, D013, 2021)

The original design was reviewed by a qualified person (Environmental Auditor), Anthony Kortegast
of Tonkin and Taylor (Tonkin and Taylor ref 1014301.v1, 23 December 2020) and subsequently
approved by the EPA in approval permit EPA321-02 (refer to Appendix A).

The Design Verification Auditor (Anthony Kortegast) identified certain elements of the design that
posed an increased level of risk and recommendations relating to these, as detailed Section 4.1.1,

below. These items were approved by NT EPA, based on the Design Verification Auditor’s
assessment.
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4.1.1 Design Auditor Verification

The Auditor design verification report “Design verification Report, Shoal Bay Landfill Cap Design
Verification” was completed by Anthony Kortegast of Tonkin and Taylor on 23 December 2020 and
submitted to EPA. The design was assessed against the following of the guidelines considered
applicable to the design of the Stage 3 and 4 cap:
e NT EPA Publication: Guidelines for the Siting, Design and Management of Solid Waste
Disposal Sites in the Northern Territory, January 2013 referred to as the Northern Territory
Landfill Guidelines (NTLG) in the design report.

Section 7 of the report summarised aspects of the design that may pose a potential risk. It was noted
in this section of the report that “aspects of the design present technical challenge in relation to
global and veneer stability... exacerbated by the proposal to boom irrigate treated leachate onto the
cap surface”.

The design review specified veneer stability challenges the design deals with, and highlighted the
following elements:

e The design has incorporated deep anchor trenches to account for relatively high
reinforcement loads. The Reviewer highlighted that while conditions to account for the loads
have resulted in a conservative design, “they rely on development of tension forces in the
reinforcing layer and there is concern that where anchorages are formed in waste, the
impact of waste compression may result in uneven development of reinforcement loads”.

e There is a risk of veneer stability issues developing under saturated conditions in steeper
areas of the site, particularly until the vetiver grass sward is fully established.

e The potential long-term impact of root development on internal drainage is an aspect that
may require future management.

The Reviewer noted that “the site conditions present significant challenges and to a degree the
approach being taken is a large-scale trial. This verification is therefore made in the context of
ensuring key technical issues have been adequately addressed, recognizing that the cap design
involves a degree of engineering risk that may require repair or reinstatement of cap areas if damage
occurs due to weather or other factors”.

The review concluded with the following recommendations:

1) Prior to finalising the design, material-specific interface friction testing is undertaken to
confirm the appropriateness of parameters adopted for design.

2) The final design package ensures that Construction Quality Assurance processes are fully
documented.

3) The final design incorporate a review of anchor trench design viability and as necessary a
field trial to determine its effectiveness in relation to the reinforcement layer.

4) The process of final barrier ggomembrane selection should further consider durability and
material strength in relation to veneer load transfer and anchor trench design.
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The status of these recommendations are described in Table 4-1.

Table 4-1 Recommendations from Design Verification Auditor

Recommendation Actions

Recommendations from the Stage 3 and 4 Detailed Design Report (Tonkin and Taylor, 2020)

There are a number of considerations and recommendations within the Design verification Report, Shoal
Bay Landyfill Cap Design Verification, which are directly relevant to the performance of the Stage 3 and 4
cap. These considerations have been extracted from the Design verification Report.

The recommendations from the Design Verification Report include:

1) Prior to finalising the design, material-specific interface friction testing is to be undertaken to confirm
the appropriateness of parameters adopted for design.

2) The final design package to ensure that Construction Quality Assurance processes are fully
documented.

3) The final design to incorporate a review of anchor trench design viability and as necessary a field trial
to determine its effectiveness in relation to the reinforcement layer.

4) The process of final barrier geomembrane selection should further consider durability and material
strength in relation to veneer load transfer and anchor trench design.

1) Material-specific interface friction testing

Material specific interface friction testing was completed and reported as per release of Hold Point #9 in
Golder Memo: 21453643-026-M-Rev0, 26 October 2021. (Also refer to Table 1 and 8).

2) Construction Quality Assurance Processes documentation

The CQAP is inclusive of all relevant inspection and monitoring, hold points and performance indicators for
the construction of the Stage 3 and 4 landfill cap. Compliance of items along with the technical specification
and drawings have been assessed in Tables 1 —12.

3) Review of anchor trench design viability

Anchor trench details have been altered from the original approved design with details outlined in DVO06,
DV09, DV12 and DV15—these have been assessed and approved (refer to Section 4). It is understood that
the Designer was satisfied with the final anchor trench design viability, and at the time of the Audit report
preparation, the anchor trenches had been suitably constructed.

4) Geomembrane selection

This recommendation is not applicable as the Unit 7 GCL (Option 1) was selected by the contractor for the
works and as such no geomembrane was used during the construction of the landfill cap.

4.2 Design Variations — Construction Phase

Over the course of the construction of Stage 3 and 4 landfill cap, there were 18 design variations
requested. Under the definitions provided in EPA Victoria Publication 1323.3 (Appendix 19), and
based on the Auditor’s professional judgement, the design variations were generally considered to
be minor in nature. The exception being DV0O1, which was considered a major variation, and involved
changing the design of the Stage 4 area to not include Vetiver grass, but conventional grass cover
with a sub-surface drainage blanket and overlying soils with higher fines content to promote run-off
rather than infiltration.
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The design variations were reviewed and approved by the Auditor as detailed below. All design
changes were required to be forwarded to the EPA by Council under Condition #18.3 of the EPA
Approval (EPA321-02). It is understood that this occurred.

A summary of the Design Variations and the Auditor’s assessment of risk for the Design Variations
for Stage 3 and 4 are presented in Table 13 attached. Golder Design Variation documentation is
provided in Appendix D of the CQA Report (refer Appendix E) and the Auditor approval is provided in
Appendix D. As part of the Auditor’s approval, the Auditor undertook an environmental risk
assessment, which is presented in Table 13 attached. All risks were identified as being ‘low’ with the
exception of two design variations which were identified as being ‘medium’ risk.
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5 Compliance with Specification
5.1 Materials Testing and Construction Compliance

The construction of the Stage 3 and 4 landfill cap was subject to the construction specifications,
guality assurance plan, and quality control testing requirements set out in the design documents as
listed in Section 1.3 of the report.

The source of data documenting the construction process for the cell capping works were:
e WSP-Golder Pty Ltd (January 2024). “Stage 3 and 4 Construction Report, Shoal Bay Waste
Management Facility Stage 3/Stage 4 Capping Project” (refer Appendix E).

Data from the Construction Quality Assurance Report was supplemented by the site inspections
conducted by the Audit team, and ongoing data review during the construction works.

5.1.1 Auditor Assessment of Compliance with Specification for the Stage 3
and 4 Land(fill Cap

The Auditor has undertaken an assessment of compliance with the Specification for materials testing
and for the construction works undertaken for Stage 3 and 4 landfill cap. The compliance with the
Design Documents has been assessed and the tabulated assessment is included in attached Tables 1
to 12. This assessment contains the evidence which the Auditor relied upon to assess compliance
with the Specification and commentary on whether the works complied with the Specification.
Where deviations from the Specification occurred, the significance of these, with respect to the
protection of environmental values of the site, has been discussed in Section 6 of the Audit report.

The construction of the following construction ‘Units’ has been reviewed (as listed within the CQA
Report).

e Task 1 - Subgrade Construction:

o Select Fill (Unit 1).

e Task 2 - Lateral Leachate Interception System:
Drainage Geocomposite (Unit 6).
Seepage Pipes (Unit 9) and Solid Wall pipes (Unit 10).
Drainage Aggregate (Unit 4).
Filter Geotextile (Unit 5).
Precast leachate sumps (Unit 22).
e Task 3 - Passive Landfill Gas System:
Geocomposite strip drains (Unit 11).
Panel Drains (Unit 12).
Drainage Aggregate (Unit 4).
Filter Geotextile (Unit 5).
Passive Vents (Unit 24).
e Task 4 - Geosynthetics Liner Supply and Installation:

o Coated GCL (Unit 7A).

o Reinforcement (Unit 8).

O O O O O

O 0O O O O
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e Task 5 —Subsurface Drainage System:
o Subsurface Drainage Blanket (Unit 26).
o Seepage Pipes (Unit 9) and Solid Wall pipes (Unit 10).
o Drainage Aggregate (Unit 4).
o Filter Geotextile (Unit 5).
e Task 6 —Cover Soil:
o Cover Soil (Unit 2).
o Cover Soil (Unit 25).
o Cover Soil (Unit 29).
o Pavement Material (Unit 20).
e Task 7 — Surface Water Drainage Structures:
Filter Geotextile (Unit 5).
Steel Wire Baskets (Unit 17).
Rip Rap (Unit 18).
Cover Soil (Unit 2/25/29).
Select Fill (Unit 1).
Concrete (Unit 19).

O O O O O O

The Auditor’s review of the above items is detailed in attached Tables 1 to 12 and is considered
compliant with the Design Documents or Design Variations, with the exception of the non-
compliances listed below in Table 13 attached. A risk assessment for each of these non-compliances
is presented in Table 13 attached.

5.1.2 Auditor Assessment of Compliance with Condition 19 - Construction
Environmental Management Plan (CEMP)

The Auditor has undertaken an assessment of compliance with the approved CEMP for the capping
construction works. Assessment of compliance was based on periodic site inspections by the Auditor
and the Auditor’s support team, including EcOz who conducted two inspections during the wet
season.

Overall, the Auditor considered that Council and the main contractor (DTA) complied with the
requirements of EPA321-02 and the approved CEMP, noting the following items:

e Early in the works program, an overflow of leachate from a pump occurred at the toe of the
landfill and was contained in a bunded area with the capping footprint, which subsequently
drained back into the landfill cell. Council submitted a Non-Conformance report to EPA at
the time in accordance with EPA321 Condition 59 requirements. This Non-Conformance
report is included in Appendix G. The measures that were implemented to prevent a similar
incident occurring again were considered to be effective, as no further leachate overflow
reportedly occurred during the works.

e Sediment controls were put in place prior to the start of the 2021 wet season. Inspection of
these controls during the wet season identified some aspects of the controls which required
rectification. These items were rectified by DTA and considered to be adequate to minimise
sediment run-off from the cap. Although not all sediment could be prevented from run-off
from cap, the Auditor considers that the majority of the sediment was likely to be contained
within on-site drains and retention basins, rather than being discharged from site.

e During the Auditor’s inspection in June 2022, some operational aspects required attention,
including storage of machinery oils in bunded areas, and cover of exposed waste in the Stage
4 area as soon as was reasonably practical. These items were promptly addressed by DTA.
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e During the Auditor’s inspections, significant dust from the soil on the cap was observed, and
the despite DTA using a water truck, the dust issues persisted. Dust was not observed to be
blown beyond the Licensed site boundary; however, the dust did present challenges for
taping of the joins in the GCL. Following hand cleaning of the joins, the GITA/CQA deemed
that the taped joins were compliant with the Specification.

e During the Auditor’s inspections in October 2022, some storage of waste/cover soil from cap
subgrade preparation was being stored in the stockpile mixing area. The Contractor was
instructed to relocate material into waste cell as soon as was reasonably practicable.

5.2 As-Built Drawings

The Table below presents a list of As-Built Drawings which verify compliance with the Specification.
Copies of these as-built drawings are provided in the Figures attached to the Audit report, as
extracted from the Construction Quality Assurance Report including in Appendix E.

Table 5-1

As-Built Figures

Figure

Title

Auditor Comment

Survey Plans

73852-1-SV-AS01-r7 (Subgrade),
04/11/2022

Top of Subgrade

No comments.

73852-1-SV-AS02-r4 (Pipe),
16/11/2022

Leachate Drainage Pipe

No comments.

73852-1-SV-AS03-r4 (Anchor
Trench), 21/10/2022

Anchor Trench

No comments.

73852-1-SV-AS04-r4 (Subsurface
Pipe), 09/01/2023

Subsurface Drainage Pipe

Also includes drainage blanket extent.

73852-1-SV-AS05-r1 (Stage 3 FSL),
19/12/2022

Finished Surface Level
(Top of Unit 2)

No comments.

Northern Stormwater Diversion Bund
not shown.

Panel Plans

A3/02 Stage 3 and 4 Passive Gas,
24/10/2022

Unit 11 LFG Geocomposite
Strip Drain.=

Noting the change in orientation of the
strip drains over the eastern batter as
per DV10.

Passive Gas Vents locations not shown.

Unit 12 LFG Panel Drain

No comments.

Geogrid Placement
Schematic

A3/01 Stage 3 and 4 Capping Plan, Unit 7 GCL No comments.
19/09/2022
Untitled Unit 8 Reinforcement No comments.

Condition 38 of EPA321-02 required that ‘The approval holder must provide clear and legible
markers where the polymer coated geosynthetic clay liner has been taped for future integrity
inspections’. The Auditor considers that the GCL as-constructed drawings, combined with the taping
of the overlaps with black tape, will provide sufficient information to facilitate the locating of the
taped overlaps for future integrity inspections of the GCL overlaps, if required.
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6 Assessment of Risk

The Auditor has undertaken an appraisal of risks to the environment associated with the
construction of Stage 3 and 4 landfill cap. The potential risks associated with the constructed cap
relate principally to possible impacts to groundwater and air (landfill gas) that may accrue as a result
of leakage from cap elements. Surface water has also been considered, with respect to the
segregation of leachate from surface water, and the risk of impacts from leachate to surface water
surrounding Stage 3 and 4.

The Auditor has also undertaken an assessment of risk to the environment associated with design
variations and non-conformances identified during this Audit, which is detailed in Table 13 attached.
The risks associated with the design variations and non-conformances were assessed by the Auditor
as being generally low, with some medium ranked risks, and no high-risk rankings. The design
variations and non-conformances were approved by the Auditor during the construction works,
based on the Designer’s appraisal of these items, and the Auditor’s own risk assessment in
accordance with the relevant EPA guidelines.

6.1 Risk to Groundwater

The construction (and standards of construction) of a landfill cap has potential to impact on
groundwater as a consequence if the capping system did not prevent the uncontrolled release of
leachate. In assessing the risk to groundwater posed by the construction of the Stage 3 and 4 area,
the Auditor has considered:
e The design of the capping system deployed;
e The methods of construction including CQA outputs in terms of determining satisfactory
conformance to the Specification and CQA requirements; and
e  Whether the design and construction of the cap liner are considered adequate and sufficient
to protect relevant groundwater uses.

The key elements of the capping design for Stage 3 and 4 cap includes the preparation of subgrade, a
passive landfill gas system, the placement of GCL, reinforcing geotextile, subsurface drainage layer,
soil capping layer, vegetation, and stormwater controls along with a leachate interception trench
along the northern and eastern toe of the cap.

The design and construction for the Stage 3 and 4 landfill cap is considered by the Auditor to be
commensurate with current best practice and in general accordance with NT EPA “Guidelines for
Siting, Design and Management of Solid Waste Disposal Sites within the Northern Territory”. Based
on the design and the construction quality assurance measures implemented during construction,
the capping is considered to be sufficient to protect groundwater at the site from additional leachate
generation in Stage 3 and 4 after capping has been completed, by significantly reducing leachate
generation as a result of the capping layer being constructed. This does not address leachate already
present within the Stage 3 and 4 landfill cells, which is beyond the scope of this Audit, except for
drainage of existing leachate within the Stage 3 and 4 areas into the newly constructed leachate toe
drain, which is then collected in the leachate sumps and transferred to the leachate treatment
system.
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6.2 Risk to Air

The risk to air from the landfill is predominantly considered to be due to odour and landfill gas. The
completion of the capping construction will reduce the risk of odour emissions from Stage 3 and 4 of
the landfill, due to the surface barrier provided by the cap. A system of existing landfill gas wells and
condensation pipes is present across the Stage 3 and 4 area and maintained by an external
contractor (LMS). The cap design also includes a passive gas depressurisation system which consists
of a series of interconnected landfill gas panel drains and strip drains over top of waste (and passive
gas vents along the southern boundary of Stage 3 and 4). These elements along with the low
permeability layer (GCL) will provide a control over landfill gas emissions from Stage 3 and 4. It is
noted that the passive gas depressurization system is not going to be utilised until the active landfill
gas extraction ceases at the site, which is not in the near term.

Based on the design and the construction quality assurance measures implemented during
construction, the capping is considered to be sufficient to reduce the risk of odour and landfill gas
emissions generated in Stage 3 and 4.

6.3 Risk to Surface Water

The site setting indicates that there are no naturally occurring water courses on the site. Onsite
water bodies include three leachate ponds. Stormwater from the Stage 3 and 4 cap surface is
directed towards perimeter drains to the north, west, and east. The “northern diversion bund” is
located north of the Stage 3 and 4 cap area diverting all stormwater to two sediment ponds
(adjacent to the north of Stage 4). From these ponds discharge of surface water occurs offsite to the
west of the site via overland flow when full. Stormwater run-off from Stage 3 eastern batter, drains
to the south towards the stormwater drains adjacent to Cell 6, then to the east to the western
boundary of the site.

In addition to the stormwater diversion drains, a subsurface drainage system within the Stage 3 and
4 cap has been included in the design. Subsurface water flow would be collected across the Stage 3
and 4 cap and be discharged at outlets into the main drainage chute which discharges towards the
northern diversion bund north of the Stage 3 and 4 cap.

Based on the surface water diversion features implemented for Stage 3 and 4 landfill cap, the risk to
surface waters is considered to be low from waste within Stage 3 and 4, providing the stormwater
system is adequately maintained during irrigation across the Stage 3 and 4 cap. Irrigation of treated
leachate to the cap will also be required to be undertaken in accordance with the leachate Irrigation
Management Plan (The Water and Carbon Group Pty Ltd, 24 February 2022), which was previously
verified by the Stage 3 and 4 cap construction Auditor in accordance with Conditions 40 and 41 of
the EPA321 Permit.
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7 Conclusions and Recommendations

7.1 Compliance with Environment Protection Approval (EPA 321-02)

The following table outlines the Auditor’s assessment of compliance with the clauses of EPA321-02
which were included within the Audit scope.

Table 7-1 Compliance with Environment Protection Approval 321-02 Conditions
Environment Protection Approval Auditor’s Summary Condition
Condition Met?
Condition 47 in EPA321-02 The Auditor (Mr Stephen Cambridge), is a qualified Yes
(previously Condition 48 in EPA321) person accredited under the Victorian
The aporoval holder must undertake Environmental Auditor Scheme (Victorian EPA),
on cofnp letion of the activity. an ’ considered to be suitable to undertake
environ,:nental audit by a uZIified Environmental Audits in the NT in accord with Part 6
person to evaluate theyex'?ent to which of the NT's Waste Management and Pollution
compliance has been achieved with Control Act.
this approval.
Condition 48 in EPA321-02 The Auditor provided a notification to conduct an Yes
(previously Condition 49 in EPA321) Environmental Audit in compliance with EPA
The approval holder must submit the Approval EPA321 (now updated to EPA321-02) to
roposed scope for the environmental Council on 29 July 2021. Council provided this
Zud?t o Iaterpthan 20 business davs information to the NT EPA, and EPA required some
rior to the proposed commencemyent amendments to the scope which were included in
Zate of the :nvirr)onmental audit the Final Audit Scope dated 9 November 2021.
(which must be specified when the The Final Audit Scope is included in Appendix B.
proposed scope is submitted), to the
NT EPA for review and approval.
Condition 49 in EPA321-02 An updated scope (inclusive of Condition 19) was Yes
(previously Condition 50 in EPA321) provided by the Auditor to Council in a letter dated 9
The NT EPA may require the approval November 2021.
holder to revise or amend and A further update notifying EPA of the preparation of
resubmit any proposed scope for an an Interim Audit Report for the Stage 3 interim area
environmental audit. Where the NT was provided to Council on 16 August 2022.
EPA requires the environmental audit
scope to be resubmitted, the approval
holder must submit it to the NT EPA by
the date specified by the NT EPA.
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Prior to commencing the activity, the
approval holder must develop and
provide to the NT EPA a CEMP for the
activity that identifies potential
environmental impacts associated
with the activity and mitigation
measures to be implemented to
reduce the environmental impacts.

Environment Protection Approval Auditor’s Summary Condition
Condition Met?
Condition 50 in EPA321-02 The Auditor certifies that the Stage 3 and 4 of the Yes
(previously Condition 51 in EPA321) Landfill Cap:
The approval holder must submit to 50.1 were constructed in accordance with the
the NT EPA, at completion of the approved plans (Condition 27), or as revised under
activity, a review of the completed Condition 18 (refer to Design Variations section of
activity with certification from a Audit report);
qualified person(s) that the works 50.2 was constructed in accordance with the
conducted: approved Design, and the ‘as-constructed’ landfill
e 50.1 were constructed in cap will deliver the intended performance (Condition
accordance with the plans 13), subject to any qualifications associated with the
provided in Condition 27 (CQAP) or design documents and verification thereof by the
as revised under Condition 18; and | Design Auditor.
e 50.2 'as constructed' will deliver Evidence of compliance with the approved Design
the required outcomes as documents, and design variations, is presented
prescribed in Condition 13. throughout this Audit report and attached
Construction Quality Assurance report.
The Stage 3 and 4 construction works were
conducted in accordance with the approved plans.
Any deviation from the final capping design were:
e approved by the Designer and Independent
Environmental Auditor, generally prior to
implementation of the change or modification?;
and
e provided to the EPA as soon as practical during
the works.
Where design variations related to changes to
materials, construction methods, or quality
assurance testing, the as-constructed details are
included within:
e Table 13 attached to this Audit report, which
details the Auditor approved design changes; and
e Throughout the Construction Quality Assurance
Report, for details on the as-constructed
conditions for all placed materials.
Condition 19 in EPA321-02 The Auditor certifies that the construction of Stage 3 | Yes

and 4 of the Landfill Cap:

e Has generally been constructed in accordance
with the Construction Management Plan and
Health Safety and Environmental Management
Plan prepared for the works, insofar as the
Auditor was able to verify this from the Audit
inspections and information provided to the
Auditor during the course of the works.

! Note: in some instances the Contractor elected to implement design variations in advance of approval by the

Environmental Auditor.
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7.2 Conclusions

In accordance with the requirements of the NT EPA approved design and specification, the Auditor
has:
A. Reviewed the approved Technical Specification, Design Drawings and CQA Plan relevant to
the Stage 3 and 4 Cap Construction.
B. Reviewed all reports, measurements and other data provided in the context of the approved
design documents.
C. Reviewed all other records, memos, and submittals relevant to the construction of Stage 3
and 4.
D. Collected and reviewed all other data or information which the Auditor considered relevant.
Undertaken inspections of the site and construction works as they were in progress.
F. Assessed the risk of any possible harm or detriment to the environment caused by the
manner in which the landfill cap has been constructed.

m

Based on the review of the Stage 3 and 4 Construction Report, Shoal Bay Waste Management
Facility Stage 3-4 Capping Project (WSP-Golder, 2024), other relevant reports and documentation
included in the appendices, and together with independent observations of construction activities
conducted at the site by the Auditor and Auditor representatives, the Auditor considers the
construction of Stage 3 and 4 landfill cap has been conducted in general compliance with the
approved design specifications and the general design precepts of NT EPA Publication Guidelines for
the siting, design, and management of solid waste disposal sites in the Northern Territory (January
2013). Whilst there have been some departures from the Specifications and CQA requirements,
these have been given due consideration and the conclusion reached that such departures do not
impact on the overall construction quality or long-term function of the cap.

Based on the appraisal of the Stage 3 and 4 Cap construction, the Auditor concludes that the
construction of the Stage 3 and 4 landfill cap has largely conformed to the NT EPA approved
Specification and CQA documents and that, where there have been departures from these approved
design documents, these will not compromise the future performance of Stage 3 and 4 landfill cap.

Based on the Auditor’s appraisal of the construction works, the Auditor concludes that taken
together, the design and construction of the works constructed to date has not resulted in any
unacceptable risk of any possible harm or detriment to the environment.The Auditor also concludes
the 'as constructed' cap will deliver the required outcomes as prescribed in Condition 13 of EPA321-
02 Permit, provided the cap is operated and maintained appropriately, and within the limitations of
the capping design; noting that some level of surface erosion of the capping soils is likely to occur
during the wet season which will require rectification and maintenance.
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7.3 Recommendations

The above conclusions have been reached within the scope of work required by this Audit. It is
noted that the effective long-term performance of the landfill cap will be dependent on operational
activities being undertaken once the cap has been commissioned.

The Recommendations resulting from the Audit are presented as follows:
1) The irrigation of the cap vegetation with treated leachate is conducted in accordance with
the Irrigation Management Plan (The Water and Carbon Group Pty Ltd, 24 February 2022),
or future updates to this Plan.

2) Specific requirements for inspection of the landfill cap, such as for erosion and any required
monitoring, are added to the existing site Environmental Management Plan.
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Limitations

8 Limitations

EHS Support Pty Ltd (EHS) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use of City of Darwin Council, NT EPA, and only
those third parties who have been authorised in writing by EHS to rely on the report. It 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 report. It is prepared in
accordance with the scope of work and for the purpose outlined in the Proposal dated 17 February
2021 (Cap Construction Audit) and 15 October 2021 (Operational Items related to cap construction).

The methodology adopted and sources of information used by EHS Support are outlined in this
report. EHS Support has made no independent verification of this information beyond the agreed
scope of works and EHS Support assumes no responsibility for any inaccuracies or omissions. No
indications were found during our investigations that information contained in this report as
provided to EHS Support was false.

This report was prepared between February and March 2024 and is based on the conditions
encountered and information reviewed at the time of preparation. EHS Support disclaims
responsibility for any changes that may have occurred after this time.

This report should be read in full. No responsibility is accepted for use of any part of this report in
any other context or for any other purpose or by third parties. This report does not purport to give
legal advice. Legal advice can only be given by qualified legal practitioners.

Where conditions encountered at the site are subsequently found to differ significantly from those
anticipated in this report, EHS Support must be notified of any such findings and be provided with an
opportunity to review the recommendations of this report.

Whilst to the best of our knowledge information contained in this report is accurate at the date of
issue, subsurface conditions, including groundwater levels can change in a limited time. Therefore,
this document and the information contained herein should only be regarded as valid at the time of
the investigation unless otherwise explicitly stated in this report.
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TS Section 1 Introduction

Table 1 - TS Section 1 Introduction - Audit Compliance Table

Relevant Section of the Design Final Report (7 August 2023) C li (Y/N)
Documentation
Technical Specification
Section 1.7 Authorisation of CQA Report - Section 2.5 and Appendix D Y
Modifications to Design and WUC
Hold Point 1
Section 1.11.1 Site Access CQA Report - Appendix F (ITPs) Y
Hold Point 2
Section 1.14.2 Conformance and Non- JCQA Report - Section 2.6 and Appendix C Y
conformance Report
Hold Point 3
Section 1.16.1 Geosyntheic Materials - |CQA Report - Appendix F (ITPs) Y
Contractor Quality Control and
Planning
Hold Point 4
Section 1.16.2 Geosyntheic Materials - |CQA Report - Appendix F (ITPs) and Appendix K (Daily Site Visit  [Y
Delivery, Storage and Handling Report).
Hold Point 5 and Continuous Noted in Section 4.2.2 for GCL, Section 4.4.2 for Unit 8
Inspection 1 Reinforcement, Section 5.4.2 for Unit 5 Filter Geotextile, Section
5.5.2 for Unit 6 Geocomposite Strip Drain, Section 6.2.1 Unit 12
LFG Panel Drain, Section 6.2.2 Unit 11 LFG Geocomposite Drain
Section 1.16.3.1 - Geosynthetic CQA Report - Appendix F (ITPs) Y
Materials - MQC and Independent CQA Report - Section 4.2.1, Appendix H and Memos 21453643-
Testing - Contractor Testing 009-M-Rev0 and 21453643-042-M-Rev0, 21453643-085-M-Rev0
Hold Paint 6 (Unit 7 Coated GCL)
Section 1.16.3.2 - Geosynthetic CQA Report - Section 4.4.3.1 and Appendix H (Unit 8 Type A)
Materials - MQC and Independent  |cqa Report - Section 4.4.4.1, Appendix H and Memo 21453643
Testing - Independent Inspection and |924-M-Rev0 (Unit 8 Type B)
Testing CQA Report - Section 4.4.5.1, Appendix H and Memo 21453643-
Hold Point 7 024-M-Rev0 (Unit 8 Type C)
CQA Report - Section 4.4.6.1, Appendix H and Memo 21453643-
051-M-RevO0 (Unit 8 Type D)
CQA Report - Section 5.4.1 and NC2 (Memo 21453643-018-Rev1)
(Unit 5 Filter Geotextile)
CQA Report - Section 5.5.1 and Golder memo 21453643-025-M-
Rev0 in Appendix C (Unit 6 Drainage Geocomposite)
CQA Report - Section 6.1 and Memo 21453643-045-M-RevO0 (Unit
11 Landfill Gas Geocomposite Drains, Unit 12 Landfill Gas Panel
Drain)
Section 1.16.3.3 - Geosynthetic CQA Report - Section 2.7 Y
Materials - MQC and Independent WSP Memo: 21453643-026-M-Rev0
Testing - Interface Friction Testing WSP Memo: 21453643-65-M-Rev0
Hold Points 8-9
Section 1.16.3.4 - Geosynthetic CQA Report - Section 4.2.1 (Unit 7) Y
Materials - MQC and Independent
Testing - Material Use
Hold Point 10
Section 1.16.4 - Geosynthetic CQA Report - Section 4.2.3 (Unit 7), 4.4.2 (Unit 8) and Appendix H |Y
Materials - Panel Layout Plans
CQA Documentation
Not relevant

Drawings

Not relevant

Design Variations and Non
Conformances

Not relevant
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Table 2 - Construction Management Plan - Audit Compliance Table

TS Section 2 Construction Management Plan

Relevant Section of the Design
Documentation

Final Report (7 August 2023)

Compliance
(Y/N)

Comments

Technical Specification

Section 2.1 CMP - General
Hold Point 11

CQA Report - Section 1.1, Appendix F (ITPs)

Section 2.2 CMP - Contractor
Construction Procedures
Hold Point 12

CQA Report - Appendix F (ITPs)

Section 2.3 CMP - Health and Safety
Management Plan
Hold Point 13

CQA Report - Appendix F (ITPs)

Section 2.4 CMP - Environmental
Management Plan
Hold Point 14

CQA Report - Appendix F (ITPs)

Section 2.5 CMP - Erosion and
Sediment Control Management Plan
Hold Point 15

CQA Report - Appendix F (ITPs)

Section 2.6 CMP - Wet Weather
Mitigation
Hold Point 16

CQA Report - Appendix F (ITPs)

Section 2.7 CMP - Quality Management

Plan
Hold Point 17

CQA Report - Appendix F (ITPs)

CQA Documentation

Not relevant

Drawings

Not relevant

Design Variations and Non
Conformances

Not relevant

EHS

Support
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TS Section 3 Setout and Survey

Table 3 - Survey and Setout - Audit Compliance Table

Relevant Section of the Design Final Report (7 August 2023) Compliance  |[Comments
Documentation (Y/N)
Technical Specification

Section 3.1 Survey Quality Control CQA Report - Appendix F (ITPs) Y
Hold Point 18

Section 3.2 Tolerances CQA Report - Appendix F (ITPs) Y
Hold Point 19

Section 3.3.1 Pre-construction survey |CQA Report - Appendix F (ITPs) Y
and design review - base liner extent

Hold Point 20-21

Section 3.3.2 Pre-construction survey |CQA Report - Appendix F (ITPs) Y
and design review - Waste Landform

Hold Point 22-23

Section 3.4 Work Lots CQA Report - Appendix F (ITPs) Y
Hold Point 24

Section 3.5 As Constructed Records CQA Report - Appendix F (ITPs), Appendix E (surveys) and Y
Hold Point 25 Appendix H (geosynthetics)

CQA Documentation

Not relevant

Drawings

Not relevant

Design Variations and Non
Conformances

Not relevant

EHS Support
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Table 4 - Waste Disturbance and Management - Audit Compliance Table

TS Section 4 Waste Disturbance and Management

Relevant Section of the Design Final Report (7 August 2023) Compliance  |Comments
Documentation (Y/N)

Technical Specification

Section 4.3 Exposure of Base Liner CQA Report - Section 4.2.2 and 4.3, Appendix K (Daily notes) Y
Perimeter and Appendix E (73852-1-SV-AS01-r7 (Subgrade))
Hold Point 26

CQA Documentation

Not relevant

Drawings

Not relevant

Design Variations and Non
Conformances

Not relevant

EHS Support
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Table 5 -Lateral Leachate Collection System - Audit Compliance Table

TS Section 5 Lateral Leachate Collection System

Relevant Section of the Design Final Report (7 August 2023) C C

Documentation (Y/N)

Technical Specification

Section 5.2.1 Construction - Unit 6 CQA Report - Section 5.5.2, Appendix K (Daily Site notes) Y

Geocomposite Drain

Continuous Insnection 2

Section 5.2.2 Construction - Collection |CQA Report - Section 5.1.2 (Seepage Pipes), 5.3.2 (Aggregate) |Y

Mound and 5.4.2 (Unit 5 Filter Geo). Appendix K (photos)

Continuous Insnection 3

Section 5.2.3 Construction - External CQA Report - Section 5.2.2, Appendix K (Daily Site notes) Y

Leachate Collection Sumps

Hold Point 27

Section 5.2.4 Construction - Raising CQA Report - Section 5.2.2, Appendix K (Daily Site notes) Y

Existing Internal Leachate Collection

Sumps

Hald Paint 28

Section 5.2.5 Construction - Leachate  |CQA Report - Section 5.1.2, Appendix K (Daily Notes) Y

Pump Air Supply and Discharge Pipes

Hold Point 29

Section 5.3.1 Inspection and Testing - |CQA Report - Section 5.1.2 Y

Unit 3 Air Supply Pipe Unit 9 Seepage

Pipe and Unit 10 Solid Drainage Pipe

Hold Point 30

Section 5.3.2 Inspection and Testing -  |CQA Report - Section 5.4.1 and NC2 (Memo 21453643-018- Y

Unit 5 Filter Geotextile Revl)

Hold Point 31

Section 5.3.2 Inspection and Testing - |CQA Report - Section 5.5.1 and Golder memo 21453643-025-M- [Y

Unit 6 Geocomposite Drain Rev0 in Appendix C

Hold Point 32

CQA Documentation

Task 2 - Lateral Leachate Interception

Inspection and Monitoring

Monitoring of Drainage Geocomposite |CQA Report - Section 5.5.2 and Appendix | Y

Installation

Inspection of installed seepage pipes  |CQA Report - Section 5.1.2, Appendix K (Daily Notes) Y

including drilling detail and absence of

warf

Inspection of Drainage Aggregate CQA Report - Section 5.3.1, Appendix K (Daily Notes) Y

material

Monitoring of Drainage Aggregate CQA Report - Section 5.3.1 Y

installation

Monitoring of Filter Geotextile CQA Report - Section 5.4.2, Appendix K (Daily Notes) Y

installation

Inspection of Leachate sumps CQA Report - Section 5.2.2, Appendix |, Appendix K (Daily Y

installation Notes)

Survey of top of seepage pipes and CQA Report - Section 5.2.2, Appendix E (Leachate Drainage N Survey of sump inverts not in CQA report. Refer to NCO9

sump inverts Pipe: 73852-1-SV-AS02-r4 (Pipe)), Appendix |

Hold Points

Geocomposite Drains material CQA Report - Section 5.5.1 and Golder memo 21453643-025-M- Y

properties Rev0 in Appendix C

Seepage Pipes CQA Report - Section 5.1.1 Y

Drainage Aggregate properties CQA Report - Section 5.3.1 and Appendix | Y Refer to NC2

Filter geotextile properties CQA Report - Section 5.4.1 and NC2 (Memo 21453643-018- Y
Rev1), Appendix |

Performance Indicators

Drainage geocomposite CQA Report - Section 5.5.2 and Golder memo 21453643-025-M- Y
Rev0 in Appendix C

Seepage Pipes CQA Report - Section 5.1.1 Y

Drainage Aggregate properties CQA Report - Section 5.3.1 and Appendix | Y Refer to NC2

Drainage geocomposite installation CQA Report - Section 5.5.2 and Appendix | Y

Seepage pipe installation CQA Report - Section 5.1.2, Appendix K (Daily Notes) Y

Drawings

Drawing 003 - General Arrangement CQA Report - Appendix E (Leachate Drainage Pipe: 73852-1-SV- |Y

Plan - Top of Reshaped Waste AS02-r4 (Pipe))

Drawing 011 - Subsurface Water CQA Report - Appendix E (Leachate Drainage Pipe: 73852-1-SV- |Y

Management - Sections and Details

AS02-r4 (Pipe)), Appendix K

Design Variations and Non
|Conformances

NCO1 - Unit 6 Transmissivity anomaly
quoted in the Technical Specification -
material acceptable to the Designer

NCO2 - Unit 4 Aggregate Nominal
19mm - Contractor proposing 25mm
Aggregate

Unit 5 Filter Geotextile - Pore Size

anomaly due to manufacturer using an
dosod o
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Table 6 - Passive LFG Depressurisation System - Audit Compliance Table

TS Section 6 Passive LFG Depressurisation System

Plan - Passive Gas

Drawing 014 - Passive Gas Sections and
Detail (Sh 1/2)

Drawing 015 - Passive Gas Sections and
Details (Sh 2/2)

Drawing 016 - Capping System
Penetration Details

Relevant Section of the Design Final Report (7 August 2023) Comyg C
Documentation (Y/N)
Technical Specification
Section 6.2.1 Construction - Unit 11 CQA Report - Section 6.2.1, Appendix E - As built drawing Y
Landfill Gas Geocomposite Drain A3/02, Appendix K (Daily Site Visit Reports)
Hold Point 33
Section 6.2.2 Construction - Unit 12 CQA Report - Section 6.2.2, Appendix E - As built drawing Y
Landfill Gas Panel Drain Trench A3/02, Appendix K (Daily Site Visit Reports)
Hold Point 34
Section 6.2.3 Construction - Unit 24 CQA Report - Section 6.2.4, Memo 21453643-090-M-Rev0 Y DV18
Passive Gas Vent Installation (Appendix D)
Hold Point 35
Section 6.3 Inspection and Testing CQA Report - Section 6.1 Y
Hold Point 36-37
CQA Documentation
Task 3 Passive Landfill Gas System
Inspection and Monitoring
Inspection of installed geocomposite  JCQA Report - Section 6.2.1 and Appendix K (Daily Site Visit Y
strip drains Reports)
Inspection of installed panel drains CQA Report - Section 6.2.1 and Appendix J Y
inspection of installed passive vents, CQA Report - Section 6.2.4, Memo 21453643-090-M-Rev0 Y DV18
including all components and footings |(Appendix D)
Survey of top of geocomposite strip CQA Report - Section 6.2.1 and Appendix E - As built drawing  |Y
drains and panel drains and passive A3/02
vent locations
Hold Points
Geocomposite Strip drain material CQA Report - Section 6.2.2, Appendix | Y
properties
Panel Drains material properties CQA Report - Section 6.2.1, Memo 21453643-045-M-Rev0 Y
(DV10)
Filter geotextile material properties CQA Report - Section 6.1 (refers to Lateral Leachate Collection |Y NC2
system as materials the same), Section 5.4.1, Appendix D -
21453643-018-M-Revl. Appendix |
Drainage aggregate material properties] CQA Report - Section 6.1 (refers to Lateral Leachate Collection |Y
system as materials the same), Section 5.3.1, Appendix D -
21453643-018-M-Rev1, Appendix |
Performance Indicators
Geocomposite Strip Drains CQA Report - Section 6.2.2, Appendix | Y
Panel Drains CQA Report - Section 6.2.1, Memo 21453643-045-M-Rev0 Y
(DV10)
Filter Geotextile CQA Report - Section 6.1 (refers to Lateral Leachate Collection |Y
system as materials the same), Section 5.4.1, Appendix D -
21453643-018-M-Revl. Appendix |
Drainage Aggregate CQA Report - Section 6.1 (refers to Lateral Leachate Collection |Y
system as materials the same), Section 5.3.1, Appendix D -
21453643-018-M-Revl. Appendix |
Geocomposite Strip Drains installation |CQA Report - Section 6.2.1 and Appendix K (Daily Site Visit Y
Reports)
Panel Drains installation in filter CQA Report - Section 6.2.1, Appendix J, Appendix K (Daily Site |Y
geotextile wrapped drainage aggregate|Visit Reports)
Ifilled trenches
Passive vents CQA Report - Section 6.2.4, Memo 21453643-090-M-Rev0 Y DV18
(Appendix D)
Passive vents installation CQA Report - Section 6.2.4, Memo 21453643-090-M-Rev0 N Refer to DV18. The updated design involved 2 Passive Gas
(Appendix D), As built drawing A3/02 (Appendix E) Vents south of the Stage 3 Pivot Irrigation Area. Construction
of these were overseen by the GITA. Refer to
NC10
Drawings
Drawing 007 - General Arrangement  |Appendix E As built drawing A3/02 Y Refer to DV18. The updated design involved 2 Passive Gas

Vents south of the Stage 3 Pivot Irrigation Area. Construction
of these were overseen by the GITA. The vents can be
survyed at any time post construction.

Design Variations and Non
|Conformances

Design changes are listed in CQA Report Appendix D and NCs
lin A dix C

DVO5 - Unit 11 Strip Drain Orientation
adjusted to suit Unit 7 Coated GCL
deployment sequence; Unit 12 Anchor
Trench Crossing detail

Appendix E As built drawing A3/02

DV10 - Orientation of Landfill Gas
Panel Drain under compressive
strength testing revised

CQA Report - Section 6.1
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TS Section 7 Fill

Table 7 - Fill - Audit Compliance Table

Relevant Section of the Design Final Report (7 August 2023) Compliance (Y/N) |Comments
Documentation
Technical Specification
Section 7.2.2 Construction - Liner CQA Report - Section 3.2 and Appendix G Y
Subgrade Works (Earthworks QA Records), Appendix K (Daily Notes)
Hold Point 38-39
Section 7.2.3 Construction - Toe Bund |CQA Report - Section 3.2 and Appendix G Y
Subgrade Preparation (Earthworks QA Records), Appendix K (Daily Notes)
Hold Point 40
Section 7.2.4 Construction - CQA Report - Section 3.3, 3.4.2 and Appendix G Y
Construction of Toe Bund Unit 1 Select|(Earthworks QA Records), Appendix K (Daily Notes)
Fill
Canti ian 4.
Section 7.2.5 Construction - Anchor CQA Report - Section 3.4.3 and Appendix G Y DVv0o7
Trenches (Earthworks QA Records), Appendix K (Daily Notes)
Hold Point 41 and Continuous
Insnaction §
Section 7.2.6 Construction - CQA Report - Section 3.5.2.1 and 3.5.2.2 and Y
Construction of Cover Soil - General  |Appendix G (Earthworks QA Records), Appendix K
Hold Point 42-43 and Continuous (Daily Notes)
Inspection 6-8
Section 7.2.6.2 Construction - CQA Report - Section 3.5.2 and Appendix G Y
Construction of Cover Soil Trial Pad (Earthworks QA Records), Appendix K (Daily Notes)
Hold Point 44-45
Section 7.3.1 Inspection and Testing - |CQA Report - Section 3.4.1 and Appendix G (Unit 1) |Y NC3
Pre-construction compliance (Unit 1, |and Memo 21453643-036-M-Rev0 NCR#3 Note Unit 25 and Unit 29 not used for Stage 3
2,25, 26) CQA Report - Section 3.5.1 and Appendix G
Hold Point 46 (Earthworks QA Records)
CQA Report - Section 3.8.1 and Appendix G
s PP
Section 7.3.2.2 Construction - CQA Report - Section 3.4.2, 3.4.3 and Appendix G Y
Construction Compliance - Unit 1 (Earthworks QA Records)
Select Fill
C. Incnectinn Q
Section 7.3.2.3 Construction - CQA Report - Section 3.5.2.1 and 3.5.2.2 and Y NCO8 - Unit 25
Construction Compliance - Unit 2 Appendix G (Earthworks QA Records) No section on construction compliance of Unit 25
Cover Soil and Unit 25 Cover Soil CQA Report - Section 3.6 (Unit 25)
Continuous Inspection 10 CQA Report - Section 3.8.2 and Appendix G (Unit 29
on hips)
Section 7.3.2.4 Construction - CQA Report - Noted in Section 3.4.3.2 and Appendix [Y
Construction Compliance - Anchor G
Trenches
Canti Incnection 11
CQA Documentation
Task 1 - Subgrade Preparation
Inspection and Monitoring
Supply of Unit 1 - Select Fill CQA Report - Section 3.4.1 and Appendix G Y
Approval of Unit 1 - Select Fill CQA Report - Section 3.4.1 and Appendix G Y
Testing Placement of Unit 1 - Select  |CQA Report - Section 3.4.2 and Appendix G Y
Fill by GITA
Monitor Placement of Unit 1 - Select |CQA Report - Section 3.4.2 and Appendix G Y
Fill
Monitor the proof rolling of the top of |CQA Report - Section 3.2 and Appendix G Y
the subgrade material
Survey the top of subgrade by licenced|CQA Report - Section 3.2 and Appendix E: 73852-1- |Y
survevor SV-ASO1-r5 (Subgrade)
Performance Indicators
Toe Bund Subgrade surface CQA Report - Section 3.2 and Appendix G Y
Landfill subgrade shape CQA Report - Section 3.2 and Appendix G Y
Landfill subgrade surface CQA Report - Section 3.2 and Appendix G Y
Task 6 - Cover Soil
Inspection and Monitoring
Inspection of Cover Soil CQA Report - Section 3.5.2.1 and 3.5.2.2 and Y NCO8 - Unit 25
Appendix G (Earthworks QA Records) No section on construction compliance of Unit 25 (Section
CQA Report - Section 3.6 (Unit 25) 3.6)
CQA Report - Section 3.8.2 and Appendix G (Unit 29
on hips)
Cover soil trial testing CQA Report - Secton 3.5.2 Y
Inspection of cover soil trial CQA Report - Section 3.5.2.1, Appendix G Y
(Earthworks QA Records), Appendix K (Daily Notes)
Monitoring of Cover Soil placement CQA Report - Section 3.5.2.1,3.5.2.2, 3.8.2, Y No section on construction compliance of Unit 25 (Section
Appendix G (Earthworks QA Records), Appendix K 3.6)
(Daily Notes)
Survey of top of cover soil CQA Report - Section 3.5.2.1, Appendix G N
(Earthworks QA Records), Appendix E (Finished
Surface Level, : 73852-1-SV-AS05-r1 (Stage 3 FSL) 19
December 2022)
Inspection of Pavement material CQA Report - Section 10.2.2 Y
Monitoring of Pavement material CQA Report - Section 10.2.2, Appendix K (Daily Y
placement Notes)
Survey of top of Pavement Material ~ |Appendix E (Finished Surface Level, : 73852-1-SV-  [Y
layer ASO5-r1 (Stage 3 FSL) 19 December 2022)
Hold Points
Cover soil properties CQA Report - Section 3.5.1 and Appendix G (Unit 2), [Y NCO8 - Unit 25

Section 3.6 (Unit 25), Section 3.8 Unit 29), Section
3.9 (Topsoil)
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Table 7 - Fill - Audit Compliance Table

Relevant Section of the Design Final Report (7 August 2023) Compliance (Y/N) [Comments

Documentation

Cover soil placement method CQA Report - Section 3.5.2.1,3.5.2.2, 3.8.2, Y

Appendix G (Earthworks QA Records), Appendix K
(Daily Notes)
Cover soil construction CQA Report - Section 3.5.2.1,3.5.2.2, 3.8.2, Y
Appendix G (Earthworks QA Records), Appendix K
(Daily Notes)
Pavement material properties CQA Report 10.2.1, Appendix L (Miscellaneous QA) |Y Slight nonconformance for PSD at 9.5 mm sieve
pavement material construction CQA Report - Section 10.2.2, Appendix K (Daily Y
Notes)
Performance Indicators
Cover soil CQA Report - Section 3.5.1 and Appendix G (Unit 2), [Y NCO8 - Unit 25
Section 3.6 (Unit 25), Section 3.8 Unit 29), Section
3.9 (Topsoil)

Cover soil indicators As above Y

Cover soil layer placement - full time  |CQA Report - Section 3.5.2.1, 3.5.2.2, 3.8.2, Y

supervision no damage to underlying |Appendix G (Earthworks QA Records), Appendix K

geo (Daily Notes)

Cover soil layer placement - as per TS |As above Y

Cover soil layer thickness CQA Report - Section 3.5.2.1, Appendix G Y

(Earthworks QA Records)

Pavement material CQA Report 10.2.1, Appendix L (Miscellaneous QA) |Y Minor nonconformance for PSD at 9.5 mm sieve

Pavement material placement - as per |CQA Report - Section 10.2.2, Appendix K (Daily Y

TS Notes)

Pavement material placement - CQA Report - Section 10.2.2, Appendix K (Daily Y

moisture and density tests Notes), Appendix L (Miscellaneous QA)

Pavement material layer thickness CQA Report 10.2.1, Appendix L (Miscellaneous QA) |N The pavement area is not considered to impact the cap
design intent. It is understood that council will maintain the
pavement area post cap construction
NC11

Top of pavement material grades CQA Report 10.2.1, Appendix E (Finished Surface Y

Level, : 73852-1-SV-AS05-r1 (Stage 3 FSL) 19
December 2022), Appendix L (Miscellaneous QA)

Design Variations and Non

Conformances

DV02b - Field Density testing of Unit 1 {CQA Report - Section 3.5.2.1

Select Fill placed to form the toe bund

on the N and E toe of Stage 3 changed

from thatin$7.3.2.2t057.3.24-1

test per every second layer per 50m of

DVO02c - Reduction in design levels of |CQA Report - Appendix E: 73852-1-SV-AS01-r5

crest/plateau area of the cap by 300 |(Subgrade)

mm. Interim cover soils are thicker

than accuimed in the decion

DV08 - Revision to Unit 2 CQA Report - Section 3.5.1

Specification, including Particle Size

Distribution, and Organic Matter

content, as assessed by Water and

Carh,

DV11 - Proposal of material that is See above

non conforming for % passing

0.075mm sieve and change in

thickness of Unit 29 layer to at least

25mm (rather than 300mm) and

relocated to be between Type D

Geogrid and Type B Reinforcement

NCO3 - Unit 1 Some minor non- See above

compliance for Particle size greater

than 19mm

NCOS5 - Unit 2 Cover soils PSD % CQA Report - Section 3.5.2, Section 3.6

passing 19 mm with material between

19 and 37.5 mm in size for soil

stockpiles 1 (mixed) and 2 (unmixed)

Unit 25 PSD

EHS
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Table 8 - Unit 7 Liner 9 Unit 8 Reinforcement - Audit Compliance Tables

TS Section 8 Unit 7 Liner & 9 Unit 8 Reinforcement

Relevant Section of the Design Final Report (7 August 2023) Compliance (Y/N) |Comments
Documentation
Technical Specification
Coated GCL
Section 8.1.1 Unit 7A Coated GCL - CQA Report - Section 4.2.2, Appendix K (Daily Notes) Y
Construction - Daily Installation Records
Continuous Inspection 12
Section 8.1.2.2 Unit 7A Coated GCL - CQA Report - Section 4.2.2, 4.2.3 and Appendix H (as built) Y
Construction - Field Panel Placement
Hold Point 47 and Continuous
Insnection 13
Section 8.1.2.3 Unit 7A Coated GCL - CQA Report - Section 4.2.2 and 4.2.3 Y
Construction - Damage and Defects
Continuous Inspection 14
Section 8.1.2.4 Unit 7A Coated GCL - CQA Report - Section 4.3, Appendix K (Daily Notes) Y
Construction - Connection to Existing
Base Liner
Canti Incnectinn 15
Section 8.1.3 Unit 7A Coated GCL - CQA Report - Section 4.2.1, Appendix H and Memo 21453643-009-M-Rev0 Y
Inspection and Testing (Unit 7 Coated GCL)
Hold Paint 48-49
Section 8.4 Anchor Trench Overlaps - CQA Report - Section 4.2.2 Y
Special Installation
Continuous Insnection 23
Reinforcement
Section 9.2.1 Construction - Installation |CQA Report - Section 4.4.3.2 (Type A), 4.4.4.2 (Type B), 4.4.5.3 (Type C), Y
by Subcontractor 4.4.6.3 (Type D)
Hold Paint 57
Section 9.2.2 Construction - Placement  |As above Y Although no detailed as constructed figure for
Hold Point 58 and Continuous reinforcement geotextile placement, there is sufficient
Inspection 24 information present to confirm construction and location of
i laver tuneg
Section 9.3 Inspection and Testing CQA Report - Section 4.2.2, Appendix H Y
Hold Point 59-60 CQA Report - Section 4.3.4.1 and Appendix H (Unit 8 Type A)
CQA Report - Section 4.3.5.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type B)
CQA Report - Section 4.3.6.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type C)
CQA Report - Section 4.3.7.1, Appendix H and Memo 21453643-051-M-Rev0
(Unit 8 Type D)
CQA Documentation
Task 4 Geosynthetics Liner Supply and
Install
Inspection and ing
Inspect storage conditions of CQA Report - Section 4.2.2 for GCL, Section 4.4.2 for Unit 8 Reinforcement,  [Y
geosynthetic materials Section 5.4.2 for Unit 5 Filter Geotextile, Section 5.5.2 for Unit 6
Geocomposite Strip Drain and Appendix K (Daily Site notes)
Inspect geosynthetic materials for CQA Report - Section 4.2.3 Y
damage or manufacturing defects
Monitor installation of geosynthetics CQA Report - Section 4.2.2 and 4.2.3 Y
Monitor testing of geosynthetic joins CQA Report - Section 4.2.2 and 4.2.3 Y
Independent Laboratory Testing CQA Report - Section 4.2.1, Appendix H and Memos 21453643-009-M-Rev0  [Y
and 21453643-042-M-Rev0 (Unit 7 Coated GCL)
Inspection of overlying protective layers |CQA Report - Section 4.4.2 Y
Geosynthetics Inspection and
Monitoring: Option 1 Coated GCL
Coated GCL covered without hydrating |CQA Report - Section 4.2.2 and 4.2.3 Y
Coated GCL panels overlap as required  |CQA Report - Section 4.2.2 and 4.2.3 Y
by TS
Coated GCL defects patched as required |CQA Report - Section 4.2.2 and 4.2.3 Y
by TS
Coated GCL anchored as required by TS |CQA Report - Section 4.2.2 Y
Inspection and Monitoring:
|Reinforcement Geotextile
Reinforcement geotextile panels CQA Report - Section 4.4.2 (general) Y
installed with no cross seams on batters |Section 4.4.3.2 and 4.4.3.3 (Type A)
Section 4.4.4.2 and 4.4.4.3 (Type B)
Section 4.4.5.2 and .4.4.5.3 Type C)
Section 4.4.6.2 and 4.4.6.3 (Type D)
Reinforcement geotextile panels are As above Y
joined as required by TS
Defects in the reinforcement geotextile |As above Y
are patched
Reinforcement geotextile panels As above Y
anchored as required by TS
Hold points
Geosynthetics supplied - MQC and CQA Report - Section 4.2.2, Appendix H and Memos 21453643-009-M-Rev0  [Y
Independent testing and 21453643-042-M-Rev0 (Unit 7 Coated GCL)
CQA Report - Section 4.3.4.1 and Appendix H (Unit 8 Type A)
CQA Report - Section 4.3.5.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type B)
CQA Report - Section 4.3.6.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type C)
CQA Report - Section 4.3.7.1, Appendix H and Memo 21453643-051-M-Rev0
Geosynthetics supplied - Interface CQA Report - Section 2.7 Y

friction results

WSP Memo: 21453643-026-M-Rev0
WSP Memo: 21453643-65-M-Rev0

EHS
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Table 8 - Unit 7 Liner 9 Unit 8 Reinforcement - Audit Compliance Tables

Relevant Section of the Design Final Report (7 August 2023) Compliance (Y/N) |Comments
Documentation
Subgrade condition CQA Report - Section 3.2, 4.2.2 and Appendix K (Daily Site notes) Y
Geosynthetics installed - seam and CQA Report - Section 4.2.3, 4.2.4 and Appendix H (Unit 7 Coated GCL) Y
repairs reviewed by GITA Section 4.4.3.2 (Type A)
Section 4.4.4.2 (Type B)
Section 4.4.5.2 (Type C)
Cactinn 4409 (T D)
Geosynthetics covered - under full time |As above Y
supervision
Performance Indicators
Geosynthetic material - testing results ~ |CQA Report - Section 4.2.2, Appendix H and Memos 21453643-009-M-Rev0  [Y
and 21453643-042-M-Rev0 (Unit 7 Coated GCL)
CQA Report - Section 4.3.4.1 and Appendix H (Unit 8 Type A)
CQA Report - Section 4.3.5.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type B)
CQA Report - Section 4.3.6.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type C)
CQA Report - Section 4.3.7.1, Appendix H and Memo 21453643-051-M-Rev0
Geosynthetic material storage CQA Report - Section 4.2.2 for GCL, Section 4.4.2 for Unit 8 Reinforcement,  [Y
Section 5.4.2 for Unit 5 Filter Geotextile, Section 5.5.2 for Unit 6
Geocomposite Strip Drain and Appendix K (Daily Site notes)
Geosynthetic installation and anchorage |CQA Report - Section 4.2.3, 4.2.4 and Appendix H (Unit 7 Coated GCL) Y
Section 4.4.3.2 (Type A)
Section 4.4.4.2 (Type B)
Section 4.4.5.2 (Type C)
Cactinn 4469 (T n)
Geosynthetic installation testing No installation testing required NA
Independent laboratory testing of CQA Report - Section 4.2.2, Appendix H and Memos 21453643-009-M-Rev0  [Y
geosynthetic materials and 21453643-042-M-Rev0 (Unit 7 Coated GCL)
CQA Report - Section 4.3.4.1 and Appendix H (Unit 8 Type A)
CQA Report - Section 4.3.5.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type B)
CQA Report - Section 4.3.6.1, Appendix H and Memo 21453643-024-M-Rev0
(Unit 8 Type C)
CQA Report - Section 4.3.7.1, Appendix H and Memo 21453643-051-M-Rev0
(Unit 8 Type D)
Drawings
Drawing 006 - General Arrangement CQA Report - Section 4.2.3, 4.2.4 and Appendix H (Unit 7 Coated GCL) Y
Plan - Capping Reinforcement Section 4.4.3.2 (Type A)
Section 4.4.4.2 (Type B)
Section 4.4.5.2 (Type C)
Section 4.4.6.2 (Type D)
Drawing 012 - Anchor Trench and Liner |As above Y
Connection Sections and Details (Sh 1/2)
Drawing 013 - Anchor Trench and Liner |As above Y
Connection Sections and Details (Sh 2/2)
Drawing 020 - Reinforcement at Corners {As above Y
Typical Sections and details
Design Variations and Non
Conformances
DVO02a - Drawing 13, Detail 11. Appendix E (73852-1-SV-AS02-r4 (Pipe), 16/11/2022) Y
Movement of northern and eastern
batter edge. Addition of aggregate
below Unit 6. Steepening of batter
\ibnrn vaniicad
DVO6 - Coated GCL Anchor trench along |CQA Report - Section 4.2.2, Appendix H (As-built) and Appendix K (Daily Site  |Y
cap ridge/corner to allow panels to be  |Visit Reports)
orientated perpendicular to the slope
DVO09 - Revised Type B and D anchor CQA Report - Section 3.4.3.1 and Memo 21453643-039-M-RevO0 (in Appendix |Y
trench dimensions. Use of Cement D)
Stabilised sand as backfill to anchor
trenches. Reduced tensile strength of
Tna O orai 1 il
DV11 - Proposal of material that is non |CQA Report - Section 3.8.2 and Memo: 21453643-058-M-RevO0 (Appendix D) |Y
conforming for % passing 0.075mm
sieve and change in thickness of Unit 29
layer to at least 25mm (rather than
300mm) and relocated to be between
[Type D Geogrid and Type B
Reinforcement Geotextile
DV12 - Anchor trench optimisation CQA Report - Section 3.4.1 and Memo: 21453643-068-M-Rev0 (Appendix D)  [Y
DV15 - Stage 4 - Type D Anchor Trench - |CQA Repor - Section 3.4.2 and Memo: 21453643-076-M-Rev0 (Appendix D) |Y
GCL Extent
NCO4 - Unit 8 Type B. Strain at breakage |CQA Report - Section 4.4.4.1, Memo: 21453643-024-M-Rev0 (Appendix D) Y
from the Independent testing was
marginally less than 10% (specified
value) for 3 out of 10 samples
NCO6 - Unit 8 Type D roll lengths CQA Report - Section 4.4.6.2 and Memo 21453643-062-M-Rev0 (Appendix D) |Y
preventing continuous panel over full
lone lensth
NCO7 - Unit 8 Type C Reinforcement CQA Report - Section 4.4.5.3 and Memo 21453643-066-M-Rev1 (Appednix D) |Y

Geotextile Installation Damage adjacent
to stormwater chute crest

EHS
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Table 9 - Subsurface Drainage System - Audit Compliance Table

TS Section 10 Subsurface Drainage System

Relevant Section of the Design Final Report (7 August 2023) Compliance (Y/N) Comments
Documentation

Technical Specification

Section 10.2.1 Construction - Unit 26 |CQA Report - Section 8.1.2, Y
Subsurface Drainage Blanket Appendix H (Lining and QA)
Continuous Inspection 25

Section 10.3.1 Inspection and Testing - |CQA Report - Section 8.1.1, Y
Unit 26 Subsurface Drainage Blanket  JAppendix H (Lining and QA)

Hold Point 61-62

Section 10.3.2 Infiltration collection CQA Report - Section 7.1.2, N Not specifically noted in CQA report
mound Appendix | (Subsurface Drainage
Hold Point 63-65 Pipework), Appendix K (Daily

Notes)

CQA Documentation

Task 5 Subsurface Drainage System

Inspection and Monitoring

Inspection of installed seepage pipes |CQA Report - Section 7.1.2 Y
including inspection of drilling detail

and absence of swarf

monitoring of seepage pipe As above Y
installations

survey of top of seepage pipes and Appendix E (73852-1-SV-AS04-r4  |Y
outlet locations (Subsurface pipe)

Inspection of Drainage aggregate CQA Report - Section 8.1.1, Y
material Appendix H (Lining and QA)
Monitoring of Drainage aggregate CQA Report - Section 8.1.2, Y
installation Appendix H (Lining and QA)
Monitoring of Filter geotextile CQA Report - Section 7.3.2 Y
installation

Hold Points

Drainage Aggregate material CQA Report - Section 7.2.1, Y
properties Appendix | (LCS QA)

Performance Indicators

Seepage Pipes CQA Report - Section 7.1.2 Y
Drainage aggregate CQA Report - Section 7.2.2 Y
Leachate drainage gravel trial CQA Report - Section 5.3.2 Y No trial pad completed as deemed not necessary by GITA
placement

Seepage Pipe installation CQA Report - Section 7.1.2 Y
|Design Variations and Non

Conformances

Drawing 008 - General Arrangement  |Appendix E (73852-1-SV-AS04-r4  |Y
Plan - Subsurface Water Management |(Subsurface pipe)

Drawing 010 - Subsurface water

management - Sections and details
|Design Variations

DVO03 - Based on the Contractor's pre- |Appendix | (LCS QA) Y
construction survey, the position of the

three new Leachate Sumps have been

relocated to align with the low points

along the eastern create of Stage 3,

and optimise the drainage and

collection of leachate

DV14 - Stage 3 Capping - Subsurface  |21453643-067-M (Appendix D) Y
Drains

EHS
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Table 10 - Surface Water Control Structures - Audit Compliance Table

TS Section 11 Surface Water Control Structures

Relevant Section of the Design Final Report (7 August 2023) Compliance  |Comments
Documentation (Y/N)
Technical Specification
Section 11.2.1 Construction - CQA Report - Section 9.0, 9.1 and Y
Stormwater Surface Drains 9.2
Hold Point 66
Section 11.2.2 Construction - CQA Report - Section 9.1, 21453643-|Y
Stormwater Bunds 067-M-RevO0 (Appendix D)
Hold Point 67
Section 11.2.3 Construction - Unit 2 CQA Report - Section 9.2, Appendix |Y
Cover Soil for Stormwater Bund G (Earthworks QA)
Continuous Inspection 26
Section 11.2.4 Construction - CQA Report - Section 9.3 Y
Construction of Stormwater Chutes and
Lined Drains
Hold Point 68
Section 11.3 Inspection and Testing CQA Report - Section 9.2, Appendix [Y
Hold Point 69-70 G (Earthworks QA)
CQA Documentation
Task 7 Surface Water Drainage
Structures
linspection and Monitoring
Inspection of Filter Geotextile CQA Report - Section 8 (refers to Y
Section 7)
Monitoring of Filter geotextile As above Y
installation
Inspection of rip rap CQA Report - Section 9.3.2.1 Y
Monitoring of rip rap placement CQA Report - Section 9.3.2.2, Y
Appendix L (Miscellaneous QA)
Inspection of Steel Wire baskets CQA Report - Section 9.3.1.1 Y
Monitoring of steel wire baskets CQA Report - Section 9.3.1.2, Y
installation including backfilling with ~ JAppendix L (Miscellaneous QA)
rip rap
Inspection of Cover soil CQA Report - Section 9.1 Y
Monitoring of cover soil placement CQA Report - Section 9.2, Appendix |Y
G (Earthworks QA)
Inspection of Select fill NA NA
Monitoring of Select Fill placement NA NA
Inspection of concrete causeway CQA Report - Section 10.1.2 Y
formworks and reinforcement
Survey of drain and diversion bund CQA Report - Section 9.2, Appendix |Partial All drains surveyed except the northern diversion bund. The
inverts and crests E (73852-1-SV-AS05-r3 (Stage 3 FSL)) GITA confirmed the northern stormwater bund construction
was conducted in accordance with the Design. Refer to NC12
|Hold Points
Filter Geotextile CQA Report - Section 8 (refers to Y
Section 7)
Steel wire baskets CQA Report - Section 9.3.1.1 Y
Rip rap properties CQA Report - Section 9.3.2.1 Y
Cover soil properties CQA Report - Section 9.1 and Y
Section 3.5
Select fill properties NA NA
Concrete causeway - concrete mix CQA Report Section 10.1.1, Y
Appendix L (Miscellaneous QA)
Concrete causeway - concrete As Above Y
reinforcement
As-built survey Appendix E (73852-1-SV-AS05-r3 Partial All drains surveyed except the northern diversion bund. The
(Stage 3 FSL)) GITA confirmed the northern stormwater bund construction
was conducted in accordance with the Design. Refer to NC12
|Performance Indicators
Filter Geotextile CQA Report - Section 8 (refers to Y
Section 7)
Filter Geotextile installation As above Y
Rip rap CQA Report - Section 9.3.2.1 Y
Rip Rap placement CQA Report - Section 9.3.2.2 Y
Cover soil CQA Report - Section 9.1, refersto  |Y
Section 3.5
Cover soil placement - installation CQA Report - Section 9.2 Y

EHS
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Table 10 - Surface Water Control Structures - Audit Compliance Table

Relevant Section of the Design Final Report (7 August 2023) Compliance  |Comments
Documentation (Y/N)
Cover soil placement - moisture and CQA Report - Section 9.2, Appendix |Y
density tests G (Earthworks QA)
Select fill NA NA
Select fill placement - installation NA NA
Select fill placement - moisture and NA NA
density tests
Concrete CQA Report Section 10.1.1, Y
Appendix L (Miscellaneous QA)
Drain grades CQA Report - Section 9.2 (73852-1- |Partial All drains surveyed except the northern diversion bund. The
SV-AS05-r3 (Stage 3 FSL)) GITA confirmed the northern stormwater bund construction
was conducted in accordance with the Design. Refer to NC12
|Drawings
Drawing 009 - General Arrangement CQA Report - Section 9.2 (73852-1- |Y
Plan - Surface Water Management SV-AS05-r3 (Stage 3 FSL))
Drawing 017 - Stormwater Chute Inlet - JCQA Report - Section 9.2 (73852-1- |Y
Sections and Details SV-AS05-r3 (Stage 3 FSL))
Drawing 018 - Stormwater Chute Inlet - |CQA Report - Section 9.2 (73852-1- [Y
Sections and Details SV-AS05-r3 (Stage 3 FSL))
Drawing 019 - Northern Diversion Bund |CQA Report - Section 10.1.2 Partial All drains surveyed except the northern diversion bund. The
- Layout Plan and Longitudinal Section GITA confirmed the northern stormwater bund construction
was conducted in accordance with the Design. Refer to NC12
|Design Variations and Non
Conformances
DV13 - Northern Boundary Stormwater | CQA Report - Section 9.1, 21453643-|Y

Bund

073-M-RevO0 (Appendix D)

EHS Support
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Table 11 - Miscellaneous - Audit Compliance Table

TS Section 12 Miscellaneous

Relevant Section of the Design Final Report (7 August 2023) |Compliance |Comments
Documentation (Y/N)

Technical Specification

Section 12.1.3 Unit 19 Concrete - CQA Report - Section 10.1.1, Y
Inspection and Testing Appendix L (Miscellaneous QA)
Hold Point 71-74

Section 12.2.2 Unit 20 Pavement CQA Report - Section 10.1.2 Y
Material - Construction

Hold Point 75

Section 12.2.3 Unit 20 Pavement CQA Report - Section 10.2.1, Y
Material - Inspection and Testing Appendix L (Miscellaneous QA)

Hold Point 76-77

Section 12.3.1 Unit 21 Guide Posts - CQA Report - Section 10.2.2 Y
Materials
Hold Point 78

Section 12.3.2 Unit 21 Guide Posts - CQA Report - Section 10.3.1 Y
Construction
Hold Point 79

Section 12.4.2 Unit 27 Topsoil - CQA Report - Section 10.3.2 Y
Construction
Hold Point 80

Section 12.5.1 Unit 28 Grass Cover - CQA Report - Section 3.7 Y
Materials
Hold Point 81

Section 12.5.2 Unit 28 Grass Cover - CQA Report - Section 3.7, 11.0 |Y
Construction
Hold Point 82

CQA Documentation

Refer to Fill for pavement material

Design Variations and Non
Conformances

Not relevant

Design Variations

Not relevant

EHS Support
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TS Section 13 Project Close Out

Table 12 - Project Close Out - Audit Compliance Table

Relevant Section of the Design
Documentation

Final Report (7 August 2023)

Compliance

(Y/N)

Comments

Technical Specification

Section 13.1 As constructed
Documentation Requirement
Hold Point 83

CQA Report - Appendix F (Signed ITPs)

=<

Section 13.2.2 Reinstatement
Hold Point 84

CQA Report - Section 11

Section 13.2.3 Final Inspection
Hold Point 84

CQA Report - Section 11

Y

Section 13.2.4 Final Survey
Hold Point 85

CQA Report and surveys

Partial

All drains surveyed except the northern diversion bund. The
GITA confirmed the northern stormwater bund construction
was conducted in accordance with the Design. Refer to NC12

CQA Documentation

Not relevant

Drawings

Not relevant

Design Variations and Non
Conformances

Not relevant

EHS Support

Page 15 of 15




EHS

Support

e ame, oty Wt DsposFcty
et e oo
St g s o wae Do rcty
uanor: Spen g
et warsger oo
o Updte et
et " 2
ot Giyotben
Ghong s h ik o e Enviranment e ey blow)
o e anocnion_|misconsi oo |comequence
oesn varitions
s
ot e lowing e o e reed e
oo vt s e with s s, >
e et 0 g e o ke oot a0 e s e ronoc resre o s
o s jsem pae 01O el ' § e o edesed el Ntk ;
BNl o rnged e ermesay i e s Vet )
[Frigation system. |and infiltration
oraving 1. ot 1. ment ot o1 sers L ———
ovoza. Minor [ Amendment to Stage 3 Batter Toe |,y Not likely Minor.
[Oetai |batter where required s [toe of landfill
rea for overlap by the GCL at the crest of the base liner.
e [ s s o e compcionof U it o e,
o et Freeney e Toe s 75221057324 110 e evry second e e - [ tolestmte st e t s a0t e er et e oo 39
[trench. v
v ———
oveze i (onia 30 el o - [ I T——— ot splcie
T —
oo of s resnow LescteSumps
o oer e i s e oer
e |of Stage 3, and optimise the drainage and collection of @ {works to expose the existing landill iner for Cell 3
e
ovae
e cor ek
[roeroved it 8 faore at anchor trench - nreased s e e nudior
Unit 11 | Auditor sent emal for clarifications on |1 Unit /Unit  al hor rench s
ovs Moor T | T Grosing 2o 021, [, ety o e sfcin st et o it s
Cosing et o sproes e e s 2 re
ot 201 i st
e
i g oo e oo o,
e eamace
AddtonGcL s T tor et e o crctons o mnatv e comer,
e . Conted G Achor e o cp g corer 0w et s . o e
3 P [puitorapproved i eter dated s © o cap. h o
occmr 201 o o e rcor rench
o
B
P s ne
1. Revse U 2 cover ot i s conent e snosab ol
e e actor o ety or et ooy | b | 2t e .
s g
o Moor Pt o amea 1o
May 2022 oA
e e
2 v o 2cover sl opries estng ot of e vever G
|reduced water holding capacity of soils and/or restriction | 1. Not likely. 2. Minor. dspersiity, and addton of
o veter Gras growth o, or It o noted
vt e s ot y
1 racun it cmen st s ol e X »
R e et et e s ot |
ovoy Minor rehor Treneh Dimenionsan " Minor sinificantdegree, based on thelterature,
e i sor s o ndorerces w1 oo v desnis s, s o eod | 2 ot hly
e strength of Type O reinforcing geogrid Rev0 2022 |to damage or premature pull out of geosynthetics under 2
o

Pagetof3

Consructon Audit Isues Registrs - Darwin ap Cell 3 and 4



i to the Risk to the Environment (see key below)
[ikethood

r

© e ePA Noueation ik scenaro consesuence
Desin Varistons
Lanc el Drain under compre (Approved.
ovio Minor Unit 12 Landfil Gas Panel Drain |C"1e7at1on o Lr '“” (Gas Panel Drain under comPresse |11 21453643.045-M-Rev0 | Auclitor spproved inleter dated & May LFG Panel Drain failure causing localised LFG buil Rare Minor
svengt g i
02z s
ooposl o mstet hti v conformin o s g — Ui 25 el does ot provide adequnte icton o
vt Minor dned 2ty prevent vener nsabity between caping Notkey inor
2022 o PR reinforcement layers on corner ridge lines of cap
1100 Geogrd andType  Reforcement Geotenie
otentt it scerrios coseres
L —— — - g witncemen s sndcoudcone - e
oviz Minor Stage 4 Anchar Trench, [an Type  anchor trench on bench. DCRAL2 " e " b v Minor significant degree, based on the literature.
Optmisaton s e rarars diersns, e o -DeRaiz | witorsor WO ottt o |2 NN ;
feadman ancher |to damage or premature pull out of geosynthetics under
owe
oversonof
cormter | DVersonl th northern stormuster b o that oorone otentit ik scenri considere i f he et ponds ! e e
ovs inor poid » ocuns e 23 o sroatie inor edim - e
o beyond the siteboundary Jpugust 2022 © prior o of-ste discharge o o et
Jopersions.
tentt it seraio s s g ot e
oproves
" o cduces e riskof domage dring consrucion
ovae Miner Drains. |abave the lining system to avoid damage during construction -oci dated 23 tEPA |drainage resulting in subsurface drain not performing. ety M this char
ugust 2022
adequatly
Due o th g s of s achor rench s ot demec
e Type 0 ench eproves Fentl sk scenri consderd was or the GCL oot
ouis e B B Tl eorenpentim [ ey ior e Desane e
pinned at the tof vmm e anchor trench |september 2022 on the slope. e
ooy
The cotrcto s requested he removsl of Anchor v
chor TrenchSoge ¢ famp | 4107 598 Ramprea. The U8 Ty A Geoaris | - oorones Inesd ko sope e e e e Acrt
oue Mior Anctor T S 4 o (s ot 066 i e et 0 s L beics o s S | Nt e
emovel . premoer |september 2022 © anchor trench present.
e sope
Tosllow forsubsurtace drange wii th Stage ¢ Aces
famp the desigerhas proposed the nlusion f ONE o the
olowing pions:
1. Uni 26 subsurace Drinsge Skt 1 extend scros the
Tootprntof e Stae b acces oo ocri7,[APP |Subsurface drainage not performing in accordance with i
o winor P P lanwved infeter dted 30 o B e e o clgaingordamoge o e Minor
stemt s i om gl Specifcaton, with sproved materi's oy o be sed
o (W <orer it of h rmp (erthe ). Tix
apion s Cstion ottt be e shove he
Uit Casted 1) ver thefotprin o h Sage 4 Aceess
o
e Inpprovea. e landfi s pipe s no saled correctly at the G
red ' e " 121453643.090-M Revo_DCR#18, |17F"
ovis winor P . — o Notiikely winor
- ‘operation. |November 2022

design

[uncantrolld manner

Page2of3

Consructon Audit Isues Registrs - Darwin ap Cell 3 and 4



Table

rt

e Rk o i o o 5]
o e coamotcn | scnsio oot lcomessene
f—
[p—
. e o rducionin rammisy e n et Howener,
e oo st ey ot e e — pomsootoss pitiyeticiener I IR POV p
v o U5 g [T e o ot [ A U e et |t [ e o
‘using an outdated test methor |Variation = eneth
et
o3 M o ‘Some minor non-compliance for Particle size greater than (Aparoved. e o & Wi
tner L 19mm = e et [ material impact of the performance of the Unit 1 soils.
B
" . e e | s o i . . oin e o
prbonty o PR it x
! |Variation
e mai vt & o) o5 s o roun s,
Neos Minor s 2180 % pas it materia EENEED 1930 | 21453643.070.M-Revo_NCRAOS N Notkely Minor " seeantne
S5 1 o o) 83 ) B e[ e e Ty
s 1453663062 0 e MRS ot eauired sobe ot e sl vnes ol ofth it 3
oo R—— e o b |ttt |
s e ot ecured o2 [potentaisk scenaro s fare f the renfrcement
o) e
- oo S G P Pre——
|Not required to be -
Neos Minor A |Final Audit Report [rubmitted to EPA 25 Not likely Minor
s e
wo o " - oty | e
[
e et e e
e o e sy Emerioed s
-
o

Muttiple incidents have

[Human a
s expected to occur aimost ail

featns. operations cause.

A — catastropnic ofr-site mpacts, immense
[been recorced ltne tme Bt financial oss or severe environmental
impact
Extensive numan injuries or iiness.
ey Severalincidents have s expected to occur most of significany _|operations cause substantial oftsite:
been recordea tne time. o mpacts. major financial loss or major
ervironmental impact.
[Some neaitn impacts to numans.
operations cause some external impacts,
ickaney recorded [Matocey [z large financial loss or moderate:
environmental impact
- dec or v First aia treatment. operations cause:
ot ety eomerded oTknoM™ - Juignt occur but not expected tol Minor [minimai ofr-site impacts. small fmancial
incidents oss or
= [t recorded orknown  fomy expectea o occur under egigine S ———

incident

i
atypical conditions

Page3ofs

Consructon Audit Isues Registrs - Darwin ap Cell 3 and 4



Construction Verification Audit Report — Shoal Bay Waste Disposal Facility, Stage 3 and 4 - Landfill Cap
Approval Holder: City of Dawrin. Approval No: EPA321
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EHS Support Pty Ltd
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