
November 2015

Environmental Impact Statement

Alexandria Landfill closure management plan 

Appendix F

New M5





Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

Alexandria Landfill Closure Management
Plan
Roads and Maritime Services
18-Nov-2015
Doc No. 60327128_RPT01_20151109

WestConnex New M5
Alexandria Landfill Closure Management Plan



Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

This page has been left blank intentionally.



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

WestConnex New M5

Client: Roads and Maritime Services

ABN: 76 236 371 088

Prepared by
AECOM Australia Pty Ltd
Level 21, 420 George Street, Sydney NSW 2000, PO Box Q410, QVB Post Office NSW 1230, Australia
T +61 2 8934 0000  F +61 2 8934 0001  www.aecom.com
ABN 20 093 846 925

18-Nov-2015

Job No.: 60327128

AECOM in Australia and New Zealand is certified to the latest version of ISO9001, ISO14001, AS/NZS4801 and OHSAS18001.

© AECOM Australia Pty Ltd (AECOM). All rights reserved.

AECOM has prepared this document for the sole use of the Client and for a specific purpose, each as expressly stated in the document. No other
party should rely on this document without the prior written consent of AECOM. AECOM undertakes no duty, nor accepts any responsibility, to any
third party who may rely upon or use this document. This document has been prepared based on the Client’s description of its requirements and
AECOM’s experience, having regard to assumptions that AECOM can reasonably be expected to make in accordance with sound professional
principles. AECOM may also have relied upon information provided by the Client and other third parties to prepare this document, some of which
may not have been verified. Subject to the above conditions, this document may be transmitted, reproduced or disseminated only in its entirety.



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

Quality Information
Document WestConnex New M5

Ref 60327128

Date 18-Nov-2015

Prepared by Kate Pigram, Kate McGrath

Reviewed by Anthony Davis

Authorised Caitlin Bennett



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

Table of Contents
1.0 Introduction 1

1.1 Background 1
1.2 Objective 2
1.3 Purpose and scope 2
1.4 Relevant guidelines 3
1.5 Consultation 3

2.0 Site description 5
3.0 Site history 7
4.0 Site conditions and surrounding environment 11
5.0 Existing site features, monitoring and management 13

5.1 Landfill cap 13
5.2 Leachate management system 13

5.2.1 Existing leachate management system 13
5.2.2 Leachate characterisation 13

5.3 Leachate treatment plant 15
5.4 Surface water and stormwater management system 15
5.5 Groundwater management 16

5.5.1 Groundwater management system and monitoring network 16
5.5.2 Groundwater quality 17

5.6 Landfill gas and air monitoring 18
5.6.1 Landfill gas management system 18
5.6.2 Landfill gas characterisation 19

5.7 Existing monitoring and management requirements 23
6.0 Proposed final landform and land use 25

6.1 Final landform 25
6.2 Final land use 26

7.0 Landfill closure and rehabilitation 27
7.1 Closure and stabilisation of the landfill 27

8.0 Site closure – Key components 29
8.1 Final landfill cap design 29

8.1.1 Growing media establishment following installation of cap 30
8.1.2 Revegetation 30

8.2 Landfill gas management 31
8.3 Landfill Fire Management 31
8.4 Leachate drainage layer 32
8.5 Leachate management 33

8.5.1 Leachate treatment plant 33
8.5.2 Stormwater and leachate pump station 33

8.6 Surface water drainage management 34
8.7 Asbestos management 34

9.0 Proposed management and monitoring 35
9.1 Landfill closure phase monitoring and management requirements 35
9.2 Post closure phase monitoring and management requirements 47

10.0 Operational responsibilities and reporting requirements 49
10.1 Operational responsibilities 49
10.2 Reporting frequency 50

11.0 Closure phase communications and reporting 51
11.1 Communications protocols 51
11.2 Environmental audit schedule 51
11.3 Annual document review 51

12.0 Certified Statement of Completion 53
13.0 References 55

 Appendix A
Figures and Design Drawings A



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

 Appendix B
SEARs B

 Appendix C
Existing EPLs and TWA C

 Appendix D
Technical Memos and Diagrams D

 Appendix E
Asbestos Management Plan E

 Appendix F
Proposed Groundwater and Leachate Monitoring Plan F

 Appendix G
Proposed Leachate Extraction Management Plan G

 Appendix H
Proposed Landfill Gas Extraction Management Plan H

List of Figures

Figure 1 Reported location of existing gas mitigation system 19
Figure 2 Composition of landfill gases (AECOM, 2015) 20

List of Tables

Table 1 Application of NSW EPA (2015) Draft Environmental Guidelines: Solid Waste Landfills 2
Table 2 Outcomes of consultation with the EPA 3
Table 3 Site description – Alexandria Landfill 5
Table 4 Alexandria Landfill site history summary 7
Table 5 Alexandria Landfill - site condition and surrounding environment summary 11
Table 6 Summary of most recent leachate monitoring results (AECOM, 2015) 14
Table 7 Surface Water / Stormwater Drainage System 15
Table 8 Groundwater Infrastructure Summary 16
Table 9 Summary of most recent groundwater monitoring results (AECOM, 2015) 17
Table 10 Air Monitoring and Landfill Gas Infrastructure Summary 19
Table 11 Summary of most recent landfill gas monitoring results (AECOM, 2015) 20
Table 12 Trace gas detections - summary of most recent landfill gas monitoring results (AECOM,

2015) 21
Table 13 Landfill closure works and indicative timing 27
Table 14 Monitoring and management requirements stipulated in EPL 4,627 (prior to landfill

closure works) 37
Table 15 Monitoring and management requirements stipulated in EPL 12,594 41
Table 16 Existing monitoring and management requirements as stipulated in TWA 29304 45
Table 17 Proposed post closure monitoring and management summary 47
Table 18 Current operational responsibilities 49
Table 19 Current reporting responsibilities 50



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

1

1.0 Introduction
AECOM Australia Pty Ltd (AECOM) has been engaged by the Roads and Maritime Services (Roads and
Maritime) to prepare a Landfill Closure Management Plan (LCMP) for Alexandria Landfill, St Peters in New South
Wales (the site). The site comprises Lot 2 in Deposited Plan (DP) 1168612, 10-16 Albert Street, St Peters, NSW;
refer Figure 1 (Site location) and Figure 2 (Site layout) in Appendix A. Thus LCMP forms part of the
environmental impact statement (EIS) for the project.

The site was acquired by the NSW Government in December 2014 to facilitate the development of the St Peters
interchange and the operations of the previous landowner ceased at that time. Activities consistent with the
existing planning approvals are continuing on site however, the site no longer operates commercially as a landfill.

This LCMP provides a landfill closure and environmental management and monitoring framework to be
implemented both during and post landfill closure. For the purpose of this document, the term closure refers to the
cessation of waste disposal and material recycling activities within the existing landfill and associated waste
recycling and transfer facility. This LCMP documents the proposed final landform, capping detail, leachate, gas
management and monitoring protocols proposed to be adopted as part of the landfill closure process.

This LCMP does not document construction and/or environmental management protocols associated with the
future construction and development of the St Peters interchange. It is anticipated that these protocols would be
produced under separate cover by the landfill/remediation contractor engaged by Roads and Maritime to
undertake these works and would include but not be limited to:

- Material tracking;

- Occupation health and safety requirements (OH&S);

- Environmental and community engagement;

- Odour and dust;

- Asbestos;

- Leachate and gas;

- Stormwater; and

- Outstanding clean-up notices.

1.1 Background
The site was historically owned by The Austral Brick Company Proprietary Limited (Austral) and operated as a
quarry and brickworks between 1908 and 1988. Following the closure of the brickworks and quarry, part of the
site was converted into a landfill, which was operated by the City of Sydney Council until it was acquired by Dial-
A-Dump Industries Pty Ltd (DADI) in 2002.  The site is currently licensed by the NSW Environment Protection
Authority (EPA) as a solid waste landfill and waste storage and recycling facility.

Roads and Maritime is proposing the construction and operation of the New M5 (the project), which would
comprise a new, tolled multi-lane road link between the M5 East Motorway east of King Georges Road and St
Peters. The project would also include an interchange at St Peters and connection to the existing road network.
Chapter 5 and Chapter 6 of the EIS for a full description of the project.

The area encompassed by the Alexandria Landfill is planned to form part a major component of the St Peters
interchange. The design for the St Peters interchange includes roads, tunnel portals, overpasses and associated
infrastructure.  The remainder of the site is planned to be redeveloped as public open space comprising a mixture
of parkland and pathways. Surplus land surrounding the St Peters interchange may also be redeveloped for
commercial/light industrial land use.

The redevelopment also means that the site would need to be closed and managed in accordance with the
Protection of the Environment Operations Act 1997 (POEO Act 1997). The closure process includes the
preparation of this LCMP for the site.
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Due to the nature of the former land uses within the site, AECOM completed a Phase 1 Environmental Site
Assessment, Alexandria Landfill Acquisition Area, St Peters, NSW (Phase 1 ESA) (AECOM, 2014a) for the site
and several of the surrounding properties.  The Phase 1 ESA findings concluded that there was a high potential
for contaminated soil, groundwater, landfill leachate and hazardous landfill gases to be present as a result of
historical land uses.  As such it was recommended that a Phase 2 ESA be undertaken to investigate soil,
groundwater, leachate and ground gas conditions within the site and assess suitability of the site for the proposed
SPI redevelopment.

The Phase 2 Environmental Site Assessment Alexandria Landfill, 10-16 Albert Street, St Peters (AECOM, 2015
draft) identified concentrations of contaminants of potential concern (CoPC) within the site variably exceeding the
adopted human-health and ecological based assessment criteria for both the open space and
commercial/industrial land use scenarios. The main contaminants of concern identified as an outcome of the
assessment were lead, carcinogenic polycyclic aromatic hydrocarbons (CPAHs), total recoverable hydrocarbons
(TRH) and asbestos. Contamination was mainly confined to the fill and appears randomly distributed both laterally
and throughout the full depth of the landfill. Contamination exceeding the adopted human health and ecological
assessment criteria was not identified in underlying natural soils. Natural soils were however assessed as likely to
contain potential acid sulfate soils (PASS). Landfill gas and leachate were also identified as management issues
at the site.

1.2 Objective
The overarching objective of this LCMP is to set out a program for reducing environmental harm after closure. The
specific objective of the LCMP is to outline the overarching framework of key closure requirements.  These
requirements would be implemented to mitigate environmental harm during the closure and post closure phase of
operations in accordance with the requirements outlined in the NSW EPA (2015) Draft Environmental Guidelines
Solid Waste Landfills.

1.3 Purpose and scope
This LCMP has been developed to provide a guidance document to inform landfill closure activities at the site that
form part of the project. The purpose of the document is to ensure that adequate landfill closure and rehabilitation
measures are implemented and monitoring procedures continue as necessary following the closure of the site.
This LCMP incorporates the key requirements referenced in NSW EPA (2015) Draft Environmental Guidelines:
Solid Waste Landfills, which are summarised in Table 1.
Table 1 Application of NSW EPA (2015) Draft Environmental Guidelines: Solid Waste Landfills

Goal Relevant section(s) of LCMP

Identification of proposed future use of the
site

- Chapter 6.0

Closure and stabilisation of the landfill
(including indicative time frames)

- Chapter 7.0
- Chapter 8.0

Development of a final capping designs (and
landform) for implementation at the site

- Section 8.1

Specification of post-closure management
and monitoring measures for leachate,
stormwater, landfill gas, odour, dust, litter and
final cap integrity

- Leachate: Section 8.3; Chapter 9.0; Appendix F; and Appendix G
- Stormwater: Section 5.4 and Section 8.2.3
- Landfill gas: Section 8.2; Chapter 9.0 and Appendix H
- Odour: Chapter 9.0
- Dust: Chapter 9.0
- Litter: Chapter 9.0
- Final cap integrity: Section 8.1 and Chapter 9.0

Consideration of and consistency with
applicable conditions of the development
consent or other planning approvals that
apply to the premises

- Section 1.4,
- Chapter 9.0,
- Appendix B
- Appendix C

Development of a contact register of persons
in the event of site issues (for example, odour
emissions)

- Section 11.1
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This document is an organic structure document which is designed to be revised and updated as site conditions
evolve and roles and responsibilities change during the landfill closure phase and future development of the site.

1.4 Relevant guidelines
This LCMP has been prepared with reference to the following guidance and legislation:

- NSW EPA 2015. Draft Environmental Guidelines Solid Waste Landfills. Second Edition, March 2015.

- POEO Act 1997. No 156, Section 76. Post-closure requirements for waste facilities or other licensed
premises. January 2015.

- EPA Victoria Closed Landfill Guidelines Publication number 1490, December 2012.

- NSW Department of Planning and Environment (2015)  Secretary’s Environmental Assessment
Requirements for the New M5, issued on 5 March 2015 and updated on 26 August 2015 – Section 115Y of
the Environmental Planning and Assessment Act 1979 (refer Appendix B).

- Existing Environment Protection Licences (EPLs) and Trade Waste Agreement (TWA) (refer Appendix C):

· EPL 4627: WestConnex Delivery Authority, Alexandria Landfill Pty Ltd, 10 Albert Street, St Peters,
dated 23 March 2015: Waste disposal by application to land. The licence allows for acceptance of:
general solid waste (non-putrescible) (application to land); waste tyres (application to land); asbestos
waste (application to land); and any waste below the licensing thresholds in Schedule 1 of the POEO
Act 1997.

· EPL 12594: WestConnex Delivery Authority, Alexandria Recycling Centre 10-16 Albert Street St
Peters, dated 24 March 2015: Recovery of general waste and waste storage (other types of waste).

· Sydney Water (TWA No. 29304) for the discharge of treated leachate to a sewer discharge point in
Albert Street.

WestConnex Delivery Authority was dissolved on 1 October 2015. An application has been made to formally
transfer existing EPLs (4627 and 12594) from WestConnex Delivery Authority to Roads and Maritime.

1.5 Consultation
During the preparation of the LCMP, the EPA was consulted on an earlier draft of the LCMP.  The EPA advised
that the direction proposed for the landfill closure is acceptable based on the following key elements identified in
Table 2, subject to a more detailed review of the LCMP during the display of the EIS. Table 2 details the relevant
sections where the LCMP addresses the comments received by the EPA.
Table 2 Outcomes of consultation with the EPA

EPA comment Section(s) where addressed in this LCMP

A capping system comprising a clay sealing layer or a
composite clay/GCL sealing layer overlaid by a
500 millimetre thick revegetation layer

Section 8.1

A leachate collection and conveyance system beneath
the proposed new containment cell generally in
accordance with benchmark technique 2 of the
Environment Guidelines: Solid Waste Landfills, 1996

Section 8.5.2

Develop and implement a Construction Quality
Assurance Plan generally in accordance with the Draft
Environmental Guidelines Solid Waste Landfills, 2nd

edition 2015

Section 8.1
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EPA comment Section(s) where addressed in this LCMP

EPA has been advised that, regarding the existing
basal leachate collection system, it was unpractical to
undertake a pipe loading assessment, however should
that system become unserviceable, contingency
measures such as leachate bores and extraction could
be implemented

The requirement for contingency measures is noted in
Section 8.1

The LCMP adequately addresses slope stability, landfill
gas and leachate disposal

- Slope stability: Section 6.1
- Landfill gas management: Section 8.2
- Leachate disposal: Section 8.4
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2.0 Site description
The site description details are provided in Table 3.
Table 3 Site description – Alexandria Landfill

Item Description

Site owner Roads and Maritime Services

Site address 10-16 Albert Street, St Peters, NSW

Legal description Lot 2 DP1168612

Local government authority Marrickville Council and City of Sydney Council

Current zoning IN1 General Industrial (City of Sydney Council and Marrickville Council) and
SP2 Classified Road (City of Sydney Council)

Current land use Landfill and waste recycling premises

Proposed land use Motorway interchange and open space parkland

Site elevation -12 to 12 metres AHD

Site area (Total) 15.71 hectares

Site layout plan Figure 2 (Appendix A)
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3.0 Site history
The site history is detailed in the Phase 1 ESA (AECOM, 2014a). A summary of historical information is provided
below in Table 4.
Table 4 Alexandria Landfill site history summary

Item Description

Present land
use

The site is a licensed non-putrescible landfill and waste recycling and storage facility that was
operating as commercial landfill until December 2014. The site is presently occupied and
maintained by Roads and Maritime. Current activities at the site are in accordance with the
provisions of the EPLs and the applicable development consents.

Past land use December 2014 to present: Non-operational landfill and waste recycling and storage facility
occupied and managed by SMC

2002 to December 2014: Non-putrescible landfill and waste recycling and storage facility
operated by DADI

1988 to 2002: Inert solid waste landfill operated by City of Sydney Council

1962 to 1988:  Abandoned brick works quarry and potential small scale non-licensed landfilling
activities

1908 to 1962: Brick works quarry operated by Austral

Prior 1908: Unknown but likely agricultural land use

Historical use of
adjacent land

The former historical land uses adjacent to the site are summarised below.
North-east of the site:
- A steel mesh fence surrounding the Roads and Maritime owned land incorporating a

large, primarily sandstone stockpile identified as Bradshaw Mountain.
- Brick works quarries, brick works operations later used as council landfills and then

redeveloped into open space parkland (Sydney Park).
- Various industrial properties including chemical manufacture, gasholders, metal works,

small workshops, large manufacturing factories.
- Market gardens.
South-east of the site:
- Manufacturing including a large factory previously occupied by Rheem Pty Ltd and a

flexible plastic manufacturing company.
- Logistics and storage/junk yards, including drum storage.
- A former small timber mill and market gardens.
- Various industrial properties between Alexandra Canal and Burrows Road.
South-west of the site:
- A former metal smelter and waste recyclers located between the site and Canal Road.
- Former brick works manufacturing sites.
- Rail siding and logistics terminal (Cooks River Rail Terminal).
- A former petrol station located on the corner of Princes highway and Canal Road.
- Various commercial/industrial properties.
North-west of the site:
- Commercial dry cleaners on the north-western boundary (Princes Highway).
- Former brick works manufacturing.
- Former workshops and general commercial/industrial land use between the site and the

Princes Highway.
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Item Description

Wastes/fill Wastes that have been historically accepted be applied as landfill to the site include:
- Non-putrescible household waste.
- Incinerator ash from the former Waverly Woollahra Process Plant.
- Demolition and construction waste.
- Solid industrial/commercial waste.
- Incinerated and un-incinerated green waste.
- Class 2 solid waste (non-putrescible) demolition and construction waste.
- Shredded tyres.
- Asbestos.

Current on-site
contamination
sources

- Landfill waste (consisting of controlled and uncontrolled waste).
- Fuel storage, dispensing and use (diesel).
- Potential use of pesticides and herbicides.
- Recycling stockpiles.

Current off-site
contamination
sources

- Known heavy metals, PAH, TRH and PCB contamination in the former metal smelting
and waste recyclers site located between Canal Road and the site (Lot A DP3917775,
Lot B DP394647, Lot X in DP 421363 and Lot 14 DP606737). The subject lots are also
subject to investigation by AECOM, but are being reported under separate cover.

- Potential soil and groundwater contamination from the historical land uses listed above in
‘Historical use of adjacent land’.

Aboveground
Storage Tanks
(ASTs)/
Underground
Storage Tanks
(USTs)

- One 20,000 litre bunded diesel AST in the northern portion of the site.
- No known USTs.

Chemical
storage

An inventory of chemicals stored within the site and provided in the Alexandria Landfill (2014a)
‘Alexandria Landfill. Pollution Incident Response Management Plan’ included:
- 20,000 litres - diesel (stored in AST).
- 900 litres – Top Dog Plus 10W/40 Product code 300138.
- 800 litres - Gulf Harvester ISO68 Product Code 30072.
- 20 x 450 gram tubes/2 x 25 litres - Gulf Western Super Blue Grease.
- 600 litres - All fleet heavy duty diesel coolant 50 per cent premix.
- 3,600 litres – diesel (stored in portable tank).
- 217,000 litres – leachate (stored in tanks).
No other information on the historical storage of chemicals on the site was available.

Trade waste
agreements
(TWA)

The site has a trade waste agreement (TWA) with Sydney Water (TWA No. 29304) for the
discharge of treated leachate to a sewer discharge point in Albert Street.

Licences The site presently has the two following EPLs:
- EPL 4,627: WestConnex Delivery Authority, 10 Albert Street, St Peters, dated 23 March

2015: Waste disposal by application to land. The licence allows for acceptance of:
general solid waste (non-putrescible) (application to land); waste tyres (application to
land); asbestos waste (application to land); and any waste below the licensing thresholds
in Schedule 1 of the POEO Act 1997.

- EPL 12,594: WestConnex Delivery Authority, Alexandria Recycling Centre 10-16 Albert
Street St Peters, dated 24 March 2015: Recovery of general waste and waste storage
(other types of waste).

An application to formally transfer the EPLs to Roads and Maritime was made on 12 October
2015.
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Item Description

Local
groundwater
use

- The site is within Zone 2 of the Botany Groundwater Management Zone. Residents within
Zone 2 are advised that domestic groundwater use is banned. The ban includes use of
the water for drinking, watering gardens, washing windows and cars, bathing, or to fill
swimming pools.

- Groundwater/leachate is pumped and treated within Sydney Park and discharged to
sewer. Sydney Park is located around 50 metres north to north-east of the site.

- No other groundwater uses are known but could be potentially used on surrounding
industrial or commercial properties.
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4.0 Site conditions and surrounding environment
Site conditions and the surrounding environment are detailed in the Phase 1 ESA (AECOM, 2014a). A summary
of key information is provided below in Table 5.

Site features are shown on Figure 2 in Appendix A.
Table 5 Alexandria Landfill - site condition and surrounding environment summary

Item Description

Topography As a result of historical quarrying activities and landfilling, the site surface contains a
depression at a maximum depth of around – 12 metres AHD in the south-west portion of the
site. The eastern extent of the site, outside the depression, is generally relatively level as a
result of historical filling. The north-west portion of the Alexandria Landfill pit consists of gentler
grades, sloping towards the deepest part of the depression in the south-west portion of the
site.

The highest point of the site is the stockpile on Bradshaw Mountain, where the highest
elevation is 22 metres AHD. The stockpile slopes steeply on all sides and is relatively flat
across the top of the mound.

Vertical to steep quarry walls are present along the north-western boundary of the site.

Site boundary The site is bound be security fencing along all boundaries of the site except for the boundary
between the Canal Road property and the site.

Signs of
contamination

Observations of fragments of asbestos containing material (ACM) have been observed on the
ground surface within the recycling premises and landfill premises.

Plant stress Stressed vegetation was previously observed on the slope in the south-west of the Alexandria
Landfill.

Odours Leachate odours have been observed within the site, especially in close proximity to the
leachate sump risers.

Buildings The Alexandria Landfill presently contains the following buildings:
- Weighbridge office.
- Demountable office buildings on stilts along the Albert Street boundary.
- The two storey site office located in the north-west corner of the site. The ground floor is

constructed of brick and the first floor is a temporary/demountable structure.
- A workshop is located in the north-west portion of the site adjacent to the leachate

treatment plant.
Bradshaw Mountain contains no buildings, although the remnants of the old brick works walls
remain on the street boundaries of the site.

Roads A haul road runs from the site entry to the base of the landfill.  The portion of the haul road
descending into the landfill premises is unsealed.
With the exception of a temporary access track on the stockpile, no roads are present within
the Bradshaw Mountain portion of the site.

Flood potential The land is not affected by a policy adopted by the council that restricts the development of
site because of flooding or tidal inundation, however due to the depression within the site,
flooding within the site would likely occur if the current leachate system was not in operation or
after periods of heavy rainfall.

Local receptors Surrounding sensitive receptors include:
- Workers and visitors within the site.
- Workers and visitors in adjacent commercial and industrial properties on all sides of the

site.
- Residents in surrounding properties on the northeast and north western side of the site.

The closest residential properties are 10 metres north of the site.
- Workers accessing service pits and trenches in the surrounding area.
- Alexandra Canal located 165 metres east of the site.
- Sydney Park artificial wetlands located 135 metres northeast of the site.
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5.0 Existing site features, monitoring and management
Following acquisition by the NSW Government in December 2014, commercial landfilling and waste recycling
activities have ceased. Roads and Maritime is currently operating the landfill in accordance with the provisions of
the EPLs and the conditions of development consent previously provided for the premises by City of Sydney
Council and by Marrickville Council.

A summary of the relevant existing site layout including leachate, surface water, stormwater, groundwater, landfill
gas and air monitoring systems and infrastructure at the site is provided in the sections below. The existing site
layout and infrastructure has been considered as part of the landfill closure planning for the site.

5.1 Landfill cap
As the site has been actively used for landfilling and waste recycling and transfer, no final landfill cap has been
historically constructed. It is understood that interim day cover may have been used to cover landfilled waste as
part of the historic landfill capping regime.

5.2 Leachate management system
5.2.1 Existing leachate management system

The main leachate management system (LMS) appears to comprise a subsurface herringbone drainage network
which drains to the main leachate riser located at the south-western portion of the site. Drawing M5-AJV-SKT-
700-320-DR-7801 in Appendix A shows the indicative location of the subsurface drainage system and the main
leachate riser. Based on the design plans, the herringbone system incorporated a main leachate drain of
375 millimetre diameter reinforced concrete pipe (RCP) with feeder herringbone drains constructed of
150 millimetre diameter slotted polyvinyl chloride (PVC).

Leachate generated by the infiltration of groundwater and surface water into Alexandria Landfill is pumped out of
the main leachate extraction riser. The extracted leachate is discharged to sewer under a trade waste agreement
(TWA) with Sydney Water Corporation (Sydney Water). Waste Assets Management Corporation (WAMC) has
provided an updated process flow diagram for the leachate collection system, refer Appendix D. To protect
surrounding groundwater and nearby Alexandra Canal from leachate contamination, the LMS is required to
operate continuously to maintain the leachate level within the shale pit.

The design plans show that the herringbone drainage system drains into the main leachate riser. The main
leachate riser also receives leachate from the leachate sump (via a 63 millimetre HDPE line) and the intermediate
leachate riser via a 90 millimetre HDPE line. Leachate from the main leachate riser is currently transferred to the
existing leachate treatment plant  via a 110 millimetre HDPE line around the perimeter of the site located in the
north eastern portion of the site. Leachate from the treatment plant is then pumped to a sewer discharge point in
Albert Street under a Sydney Water TWA.

Design plans prepared by Maunsell Pty Ltd in 1996 indicate the main leachate riser was planned to be
constructed of 2.1 metres diameter concrete vertical pipes, with the base of the sump installed at an elevation
of   -39 metres AHD. The design detailed two submersible pumps with an agitator at the base.

An intermediate leachate riser is located within the licenced landfill premises area and a secondary intermediate
leachate riser is located between the main leachate riser and the intermediate leachate riser. The intermediate
and secondary leachate riser feed into the main leachate riser.

Further information on the existing leachate extraction system is provided in Appendix D in Northern Ramps –
Landfill Closure Alexandria Landfill Leachate Management System Technical Memo 1 (AECOM, 2015b).

5.2.2 Leachate characterisation

Leachate quality has been monitored quarterly and/or annually since at least 1996 until the latest sampling round
in February 2015.

The concentrations of ammonia in leachate sampled from the leachate sump (LP1) were reported as
250 milligrams per litre in 1996. From 1996 to 2015 the ammonia concentrations at the leachate extraction sump
have fluctuated and have been typically been reported as between 100 and 300 milligrams per litre.

As part of the Phase 2 ESA (AECOM, 2015) eight monitoring wells were installed in the landfill to monitor
leachate (MW304, MW305, MW306, MW307, MW308, MW311, MW313 and MW314). A summary of the range of
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concentrations of key are summarised in Table 6 below. Further details on the leachate monitoring wells installed
are provided in the Groundwater and Leachate Management Plan in Appendix F.

As expected, concentrations of ammonia were lowest near the edges of the landfill pit and highest in the central
portion and closest to the leachate sump (LP1).

A thin layer (less than five millimetres) of low non aqueous phase liquid (LNAPL) consisting of a substance
identified as potentially a mixture diesel and oil was detected in MW306 in the central portion if the landfill.
Dissolved concentrations of TRH were lowest at the edges of the landfill and highest in the centre of the landfill.
Table 6 Summary of most recent leachate monitoring results (AECOM, 2015)

Parameter Units
Leachate concentration ranges and averages

Minimum Maximum Average

Cations Total meq/L 37 118 63

Anions Total meq/L 35.2 112 67

Ionic Balance % 0.72 10.2 4.6

Biological Oxygen Demand
(BOD) mg/L 5 41 20

Chemical Oxygen Demand
(COD) mg/L 192 610 360

Total Dissolved Solids (TDS) mg/L 2030 6450 3958

Total Organic Carbon (TOC) mg/L 45 144 96

Methane mg/L <0.01 11.1 6.5

Nitrate (as N) mg/L <0.01 11.9 2.9

Ferrous Iron mg/L <0.05 25 8.6

Sulphate as S mg/L <1 200 64

Dissolved oxygen mg/L 0.15 1.91 1.02

Electrical conductivity (field) µs/cm 4396 11076 7490

pH (field) pH 5.63 7.15 6.65

Redox (field) mV -110.6 190.9 65.7

Temperature (field) ⁰C 20.6 37.4 28.7

Ammonia mg/L 55.9 404 187

Nitrate mg/L <0.01 11.9 2.9

Nitrite mg/L <0.01 0.15 0.031

Nitrogen (Total Oxidised) mg/L <0.01 11.9 2.9

Reactive Phosphorus (as P) mg/L <0.01 0.84 0.2

Arsenic µg/L 2 30 9.9

Cadmium µg/L <0.1 <0.1 <0.1

Chromium µg/L 3 10 7.8

Copper µg/L <1 12 3.8

Lead µg/L <1 3 1.1

Mercury µg/L <0.1 <0.1 <0.1

Nickel µg/L 6 156 55

Zinc mg/L 0.11 0.088 0.036
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Parameter Units
Leachate concentration ranges and averages

Minimum Maximum Average

TRH C6 to C10 mg/L <0.02 0.12 0.042

TRH> C16 to C34 mg/L <0.1 2.87 0.88

TRH> C34 to C40 mg/L <0.1 13 3.4

TRH> C34 to C40 mg/L <0.1 0.7 0.16

Benzene µg/L <1 8 1.5

Ethyl benzene µg/L <2 4 1.3

Naphthalene µg/L <2 6 1.3

3-&4-methylphenol µg/L <4 6 2.4

Phenol µg/L <2 5 1.4

Carbon disulfide µg/L <5 8 3

Chlorobenzene µg/L <2.5 16 3.1

Bis(2-ethylhexyl) phthalate µg/L <10 10 7.5

5.3 Leachate treatment plant
The existing leachate treatment plant comprises a sequential biological reactor (SBR) system.  It is understood
that the primary function of the treatment system is to remove ammonia from incoming leachate. WAMC has
confirmed that the existing leachate treatment plant has not been adequately designed to treat incoming leachate
from the site and does not fully comply with existing Sydney Water TWA requirements for the treatment of
ammonia.  The existing leachate treatment system is currently being upgraded in accordance with an effluent
improvement program agreed with Sydney Water. The former Sydney Water TWA (No. 29304) listed that the
treatment plant contained the following components:

- 1 x 80 kilolitres biological treatment plant (batch discharge).

- 1 x 100 kilolitres biological treatment plant (batch discharge).

- 1 x Rainfall Sentinel MEA 2211.

- 1 x ABB Magmaster electromagnetic flow meter.

5.4 Surface water and stormwater management system
A summary of the existing surface water and stormwater network is provided in Table 7 .
Table 7 Surface Water / Stormwater Drainage System

Area Surface water / stormwater drainage details

Area A: Recycling Premises:
weighbridge, workshops,
offices, parking

Runoff drains to stormwater drains which discharge to a main subsurface
stormwater drain (a 675 millimetre subsurface pipe) that connects to the off-site
drain in Canal Road.  There is a discharge monitoring point (SW3) at the Canal
Road pipe junction. It is understood the same subsurface stormwater line also
drains stormwater from off-site lots (located between the site and Princes
Highway).

Area B and C: Recycling
Premises: stockpiling and
processing area

Surface water in the recycling premises and stockpiling area discharge to
stormwater after sediment control and treatment. Monitoring occurs at SW1 and
SW2.

Area D: Recycling Premises:
waste transfer areas

Treatment and discharge to trade waste system.



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

16

Area Surface water / stormwater drainage details

Area E: Landfill premises Treatment and discharge to trade waste system.

Area F: Lower Recycling
Premises: Capped &
contoured stockpile area

Collection by drain and sump with sediment control and pumped discharge to
stormwater with treatment and monitoring (SW4). JPG inspected the area on 15
January 2015 and noted the following:

- A small stormwater pit with no power and appeared the level probe had
been recently removed.

- A main stormwater sump consisting of a concrete block sump with junction
boxes in the pit filled with epoxy.

The above features are shown on Figure 2 in Appendix A.

5.5 Groundwater management
5.5.1 Groundwater management system and monitoring network

The existing understanding of the groundwater management system is summarised in Table 8.
Table 8 Groundwater Infrastructure Summary

Item Description

Groundwater
Extraction
Bores

A Botany Sands groundwater extraction system (BS1) was installed around 20 metres from
the southern Alexandria Landfill boundary and extends around 20 metres in a south-westerly
direction, to a depth of -10 metres AHD and a width of two metres. The bottom of the trench
was installed into low permeability clays present below the permeable Botany Sands stratum.
A 300 millimetres inside diameter (ID) heavy duty PVC slotted pipe was placed in the base of
the trench and wrapped in geotextile to minimise blockages. The trench was subsequently
backfilled with coarse brick, sand and gravel. At the northern end of the trench a concrete
sump was constructed using interlocking precast sections, founded on the clay stratum. The
sump was perforated to allow ingress of water from the trench, and wrapped in geotextile
fabric. The location of BS1 is shown on Figure 2 in Appendix A.

Extraction of groundwater from the Botany Sands aquifer to the east of the landfill pit began in
approximately 2001/2002.  Extracted groundwater is reportedly stored in 50,000 litre capacity
tanks and has historically been used for dust suppression by water cart. Excess groundwater
is understood to discharge to the stormwater drainage system on Canal Road.

Significant inflows of groundwater from the Botany Sands Aquifer flow in to Alexandria Landfill.
To limit  the inflow of groundwater entering Alexandria Landfill from the Botany sands aquifers
(over 45,000 litres per day), two interceptor sump systems (BS1 and BS2) have been installed
between the landfill and Alexandria Canal  to intercept and reduce the inflow of groundwater
into the pit (refer to Figure 2 in Appendix A). The extracted water from BS1 and BS2 has
historically been used for dust suppression purposes.

The second interception and extraction system (BS2) is understood to comprise a sump that
pumps to one 45 kilolitres and two 27 kilolitres storage tanks with an overflow to the existing
stormwater drain.

Groundwater
Monitoring
Wells

The following groundwater monitoring were monitored and sampled as part of the EPL
compliance and existing ICCG (2012) SWLMP and were installed between 1997 and 2005:
- MW1, MW2d, MW3 and MW4c which are screened in bedrock
- One monitoring well MW2s screened in the botany sands
- Botany sands extraction systems - BS1 and BS2
The additional four groundwater monitoring wells were installed as part of the Phase 2 ESA
(AECOM, 2015): MW309/MW310, MW312 and MW315 screened in Botany Sands

Further details on the above existing monitoring wells are provided in the Groundwater and
Leachate Management Plan in Appendix F.
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Item Description

Management
of the Botany
Sand Beds
aquifer

Groundwater flow into site from the Botany Sand Beds aquifer would be minimised by the
construction of a cut-off wall around the southern perimeter of the landfill.  The construction of
the wall would minimise groundwater flow into the site, significantly reduce leachate generation
within the site and maintain groundwater in the aquifer.

5.5.2 Groundwater quality

Based on available records, groundwater monitoring has been undertaken around the perimeter of the landfill
since 1997.

The latest round of groundwater gauging and sampling was completed in February 2015 as part of the Phase 2
ESA (AECOM, 2015).  A summary of the analytical data sampled and analysed from the botany sands and
bedrock screened groundwater monitoring wells is provided in Table 9 below.

Groundwater in the leachate, Botany Sands and up-gradient bedrock was found to be flowing on an inward
gradient towards the main leachate sump in the southwest of the site. It is unclear if groundwater is flowing
towards or away from the sump in the bedrock aquifer in the southeast of the site (at MW2D).

Concentrations of cobalt, copper, nickel and zinc exceeded ANZECC (2000) 95 per cent trigger values for marine
ecosystems criteria in the bedrock aquifer and were at similar or higher concentrations as detected in the
leachate.

Lead slightly exceeded the ANZECC (2000) 95 per cent trigger values for marine ecosystems in the Botany
Sands in southern corner of the site.

Concentrations of ammonia slightly exceeded the ANZECC (2000) 95 per cent trigger values for marine
ecosystems  criteria in the wells screened in the Botany Sands and bedrock aquifers.

Concentrations of TRH, BTEX, volatile organic compounds (VOCs) and semi-volatile organic compounds
(SVOCs) were not detected in the Botany Sands or bedrock aquifer.
Table 9 Summary of most recent groundwater monitoring results (AECOM, 2015)

Parameter Units
Groundwater concentration ranges and averages
Botany Sands Bedrock
Minimum Maximum Average Minimum Maximum Average

Cations Total meq/L 11.6 55.1 23 43.8 179 110.6

Anions Total meq/L 12 54.5 24 43 181 115

Ionic Balance % 0.5 6.34 2.6 0.56 5.2 2.23

BOD mg/L <2 4 1.8 <2 <2 <2

COD mg/L 31 272 95 <50 52 33

TDS mg/L 722 3580 1516 3360 11200 7300

TOC mg/L 4 29 12 6 24 13.67

Methane mg/L 0.794 9.24 3 <0.01 <0.01 <0.01

Nitrate (as N) mg/L <0.01 0.09 0.022 0.15 0.23 0.14

Ferrous Iron mg/L 0.46 7.96 3.3 <0.05 2.24 1.79

Sulphate as S mg/L 66 250 152 498 836 643

Dissolved oxygen(field) mg/L 0.03 1.65 1.32 0.42 0.96 0.61

Electrical conductivity
(field)

µs/cm 4 5392 1888 4845 15926 10282

pH (field) pH 6.28 7.8 6.92 5.02 5.73 5.31

Redox (field) mV -121.4 145.2 29.46 226.7 494.6 339

Temperature (field) ⁰C 20.2 21.6 20.7 20.8 22.8 21.8
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Parameter Units
Groundwater concentration ranges and averages

Botany Sands Bedrock
Minimum Maximum Average Minimum Maximum Average

Ammonia mg/L 0.58 7.81 4.4 0.15 1.7 0.76

Nitrate mg/L <0.01 0.09 0.022 0.03 0.23 0.14

Nitrite mg/L <0.01 <0.01 0.005 <0.01 <0.01 0.005

Nitrogen (Total Oxidised) mg/L <0.01 0.09 0.022 0.03 0.23 0.14

Reactive Phosphorus
(as P) mg/L <0.01 0.35 0.11 <0.01 <0.01 0.005

Arsenic µg/L <1 26 7.7 <1 <1 <0.1

Cadmium µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Chromium µg/L <1 2 0.81 <1 <1 <1

Copper µg/L <1 1 0.63 4 29 14

Lead µg/L <1 6 1.9 <1 <1 <1

Mercury µg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Nickel µg/L <1 10 2.3 27 203 91

Zinc mg/L 0.005 0.015 0.009 0.031 0.094 0.062
TRH C6 to C40 mg/L <LOR <LOR <LOR <LOR <LOR <LOR
BTEX mg/L <LOR <LOR <LOR <LOR <LOR <LOR
VOCs and SVOCs mg/L <LOR <LOR <LOR <LOR <LOR <LOR

5.6 Landfill gas and air monitoring
5.6.1 Landfill gas management system

Landfill gas issues have been previously identified on the site along the eastern boundary where gas emissions
and odours have been recorded along the interface between refuse and natural weathered shale. In addition, the
Department of Environment and Climate Change (DECC, now EPA) has previously raised concerns regarding
emissions and odour reportedly emanating from the site (in the area historically identified as Sector B). In 2007, it
was requested by DECC that the owners of the site provide landfill gas mitigation designs for the perimeter of the
facility. Douglas Partners (2008) subsequently proposed two design systems as well as numerous landfill gas
mitigation methods, a plan for construction as well as potential ongoing monitoring program. It is unknown
whether this plan was implemented.

The Alexandria Landfill Site-Recycling and Landfill Premises Revised Surface Water and Leachate Management
Plan (SWLMP) (ICCG, 2011), identifies a subsurface gas mitigation trench installed in the north-western area of
the site, as shown in Figure 1 below.
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Figure 1 Reported location of existing gas mitigation system

No ‘as built’ records are available for the trench; however the Report on Landfill Gas Mitigation Measures
Alexandria Landfill, St Peters (Douglas Partners, 2008) provided design plans. The description of the gas
mitigation trench included:

- Excavation of a benched trench to four to eight metres depth;

- Infilling the trench with coarse (greater than 40 millimetres) aggregate placed in layers;

- Installation of slotted HDPE piping on two horizontal horizons coupled along the length of the trench and
bought to two vertical coupled risers or similar structures and manifolded to land lines leading to a movable
exhaust system located in the landfill; and

- Capping of the trench using clay or geotextile.

The existing air monitoring and landfill gas monitoring program is summarised in Table 10 below.
Table 10 Air Monitoring and Landfill Gas Infrastructure Summary

Item Description

Dust Monitoring Dust monitoring is conducted under EPL 12,594 at four gauges:
- DG1: adjacent to weighbridge.
- DG2: south-east close to “sealed Air” boundary.
- DG3: south-west close to Canal Road.
- DG4: adjacent to leachate treatment plant/workshop.

Landfill Gas
Monitoring Wells

Surface gas monitoring.

Existing landfill gas infrastructure included:
- Subsurface gas monitoring at MW4c.
- Subsurface gas mitigation trench

Additional landfill gas monitoring wells  installed as part of the Phase 2 ESA (AECOM,
2015):
- On-site monitoring wells LG301 to LG313
- Off-site monitoring well LG300

5.6.2 Landfill gas characterisation

5.6.2.1 Bulk gases

The latest round of subsurface landfill gas monitoring was completed as part of the Phase 2 ESA (AECOM, 2015)
in February 2015. Thirteen landfill gas wells (LG300 to LG312) and two groundwater monitoring wells (MW311
and MW313) were monitored with a landfill gas analyser and sampled with Summa canisters for bulk and trace
landfill gases.



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

20

Concentrations of subsurface methane were highest across the central portion of the landfill where the depth of
filling was greatest and lower around the edges of the site, with the exception of the northeast boundary of the site
where subsurface methane concentrations were analysed at 74.2 per cent at the boundary (LG308). A summary
of the analytical results are provided in Table 11 below.
Table 11 Summary of most recent landfill gas monitoring results (AECOM, 2015)

Gas Unit Minimum Maximum Average

Methane Mol % 0.14 74.2 37

Oxygen Mol % 3.53 20 10

Carbon Dioxide Mol % 0.507 40.7 17

Carbon Monoxide Mol % <0.001 <0.001 <0.001

Inert Gases (N2. Ar) by difference Mol % 2.2 89 47

Ethane Mol % 0 0 0

Propane Mol % 0 0 0

Butane Mol % 0 0 0

Hydrogen Mol % 0.01 0.014 0.010

Helium Mol % 0 0 0

Flow rate (field) L/hr 0 7.2 2

The composition of bulk landfill gases analysed from each monitoring well is shown in Figure 2 below.

Figure 2 Composition of landfill gases (AECOM, 2015)
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5.6.2.2 Trace gases

The range and averages of the concentrations of trace ground gases, hydrogen sulfide, TRH and VOCs detected
in landfill gas from the round of landfill gas sampling completed as part of the Phase 2 ESA (AECOM, 2015) in
February 2015, are listed in Table 12 below.
Table 12 Trace gas detections - summary of most recent landfill gas monitoring results (AECOM, 2015)

Chemical Units Minimum
concentration

Maximum
concentration

Average
concentration

TRH C10-C14 µg/m3 <35000 517,000 133,294

TRH C6-C9 µg/m3 <20000 433,000 91,675

TRH >C10-C16 µg/m³ <40000 208,000 85,125

TRH >C10-C16 less Naphthalene (F2) µg/m³ <40000 208,000 85,113

TRH C6-C10 µg/m³ <20000 556,000 109,538

TRH C6-C10 less BTEX (F1) µg/m³ <20000 522,000 105,075

Hydrogen sulphide (field) ppm 0 1194 />1000 ~116

Naphthalene µg/m³ <100 387 105

tert-Butyl alcohol mg/m3 <0.15 1.5 0.37

Trichloroethene (TCE) µg/m³ <5.4 108 18

cis-1,2-dichloroethene µg/m³ <20 86.4 21

Vinyl chloride µg/m³ <5.1 485 63

Total Xylene µg/m³ <650 7860 1213

Benzene µg/m³ <100 1470 478

Ethylbenzene µg/m³ <220 22,000 2540

Toluene µg/m³ <190 1870 469

Xylene (m & p) µg/m³ <430 5640 826

Xylene (o) µg/m³ <220 2220 407

Freon 113 µg/m³ <380 ND 190

Freon 114 µg/m³ <350 ND 175

2-Propanol µg/m³ <120 1620 158

Isooctane µg/m³ <230 2650 670

Propene µg/m³ <90 10,800 988

Heptane µg/m³ <200 10,600 1979

Hexane µg/m³ <180 4400 1252

Tetrahydrofuran µg/m³ <150 1200 190

Methyl Ethyl Ketone µg/m³ <150 377 94

1,2,4-trimethylbenzene µg/m³ <240 33,500 2636

1,3,5-trimethylbenzene µg/m³ <240 13,600 1025

1-methyl-4 ethyl benzene µg/m³ <240 9380 751

4-Methyl-2-pentanone µg/m³ <200 528 127

Carbon disulfide µg/m³ <160 178 86

Chlorobenzene µg/m³ <230 1160 180
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Chemical Units Minimum
concentration

Maximum
concentration

Average
concentration

Cyclohexane µg/m³ <170 7260 1988

Dichlorodifluoromethane µg/m³ <250 20,400 1392

Ethanol µg/m³ <90 162 58

Isopropylbenzene µg/m³ <250 3710 720

n-butylbenzene µg/m³ <270 922 193

n-propylbenzene µg/m³ <250 10,400 1040

sec-butylbenzene µg/m³ <270 872 256

Styrene µg/m³ <210 231 113

5.6.2.3 Landfill gas generation estimate

A landfill gas generation estimate has been undertaken for the site (by Leighton Dragados Samsung), using a
“first-order decay” model, to provide an order of magnitude estimate of landfill gas production. The model adopted
was the National Greenhouse and Energy Reporting (NGER) solid waste emission calculator (Version 1.91).

The key assumptions made for the landfall gas generation estimate were:

- Waste filling commenced in 1988, with an allowance for some minor filling prior.

- Waste input tonnages were based on INFO DOC 715 (Woodward Clyde 1999) for years prior to 2002 and
assumptions based on a view of surveys thereafter.

- Waste stream composition assumes commercial/industrial (C&I) and construction/demolition (C&D) waste
as per Stage 2 ESA and the EPL.  Default NGER decomposition parameters were used, assuming that food
waste was removed from the C&I waste stream in accordance with the NGER guidelines.

- The estimate considers the area of the EPL 4627 and the EPL 12594, which are the areas where waste
filling has occurred.

The outcomes of the modelling are order of magnitude only, given the uncertainty in the waste tonnages and
waste type. Some additional uncertainties regarding the landfill gas generation estimate are the level of leachate
in the landfill in the future and the age of the waste placed.

Based on the data provided, it is estimated that the landfill may currently generate between 100 and 300
cubic metres per hour of landfill gas, and that the generation potential is expected to slowly reduce over time.

The estimated gas collection rate is insufficient for the operation of a landfill gas engine, but may be sufficient for
operation of a small landfill gas flare. A landfill gas flare can usually be operated if a gas collection rate of at least
100 cubic metres per hour is achieved.

Should landfill gas collection rate fall below 100 cubic metres per hour, then an alternative treatment to flaring
would likely be required such as treatment in an activated carbon system to remove trace contaminants in the gas
(and associated odours) as identified in the Phase 2 ESA, or a biofilter to oxidise methane.
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5.7 Existing monitoring and management requirements
The existing monitoring and management requirements for the site are detailed in the following documents:

- EPL 4,627: WestConnex Delivery Authority, Alexandria Landfill, 10 Albert Street, St Peters, dated 23 March
2015: Waste disposal by application to land. The licence allows for acceptance of: general solid waste (non-
putrescible) (application to land); waste tyres (application to land); asbestos waste (application to land); and
any waste below the licensing thresholds in Schedule 1 of the POEO Act 1997.

- EPL 12,594: WestConnex Delivery Authority, Alexandria Recycling Centre, 10-16 Albert Street St Peters,
dated 24 March 2015: Recovery of general waste and waste storage (other types of waste).

- Sydney Water (TWA No. 29304) for the discharge of treated leachate to a sewer discharge point in Albert
Street.

The EPLs are in the process of being formally transferred to Roads and Maritime.

The monitoring and management requirements for the site detailed in the EPLs and TWA are summarised in
Section 9.1.
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6.0 Proposed final landform and land use

6.1 Final landform
The proposed final landform has been designed to enable the future development of the site as a motorway
interchange (St Peters interchange). Drawings and cross sections have been prepared which detail the final
landform (refer Appendix A). The final landform and topography would make allowance for the construction of the
St Peters interchange, including future roadway alignments, which would be constructed on piles extending
through the landfill mass to prevent damage associated with differential settlement.

The design of the final landform has included provision for the incorporation of a new landfill cap across the site
and the construction of a new landfill leachate treatment plant/collection system (in addition to the existing
system) located in the south-western portion of the site. The existing leachate treatment system is currently being
upgraded in accordance with an effluent improvement program agreed with Sydney Water. The upgraded system
is expected to be fully operational and compliant by the end of 2015. The upgraded system would be retained to
offer a level of redundancy until the new system is fully functional after which collected leachate would be diverted
to the new leachate treatment plant and the current leachate treatment plant would be decommissioned.

The final landform would consist of the following features:

- A new landfill cap.

- A raised and vegetated containment mound in the south-western portion of the site with a maximum
proposed elevation of RL 19 metres AHD and with the steepest batter slope of 2H:1V.

- Allowance for proposed roadway alignments, including embankments and tunnel entrances.

- A new landfill Leachate Treatment Plant / collection system (in addition to the existing system) located in the
southern portion of the site. Site areas not used for motorway construction and associated infrastructure will
be landscaped (refer to the Urban Design Report, Appendix F of the EIS).

Cut and fill plans reviewed by AECOM (refer Drawing M5-LDS-SKT-700-320-DR-7812 in Appendix A) indicate
an estimated total of 620,000 cubic metres of material would be cut and an estimated total of 556,000 cubic
metres would be filled across the site.

Design measures would be incorporated to address the effect of piles supporting St Peters interchange bridge
and roadway structures on the functionality and performance of the capping system and landfill management
system infrastructure. Specifically:

- Capping: The majority of areas where piles need to penetrate the capping system are associated with
foundation support for road pavements and/or road embankments.  In these areas, the pavement /
embankment systems would cap the pile area and provide sufficient resistance to water ingress and landfill
gas egress around the pile.  In areas where piles are needed to support bridge piers, a sealing system using
bentonite and geosynthetic materials would be constructed around the piles and/or pile caps.

- Leachate and gas collection system beneath cap:  This system comprises a network of closely spaced
gravel trenches with collection pipes.  The trench spacing would be adjusted in the vicinity of pile
installations to provide gaps for pile installation.  In the event that existing trenches are penetrated during
pile installation, adjacent trenches would collect any disrupted flow such that overall network performance is
not compromised.

- Existing (deep) leachate collection system:  Piles would be laid out to avoid the locations of the existing
collection lines at the landfill base.  However, due to location uncertainty, risk would remain that a pile(s)
would penetrate a drainage collection line.   In general, the likelihood of piling strikes significantly impacting
the leachate collection system is considered low.  This is because piling strikes would be highly localised,
and although local pipe collapse could occur, there would be alternate local flow paths available to adjacent
non-collapsed pipe downstream through the remnant collapsed pipe itself or through pipe bedding
materials.  Notwithstanding, leachate pipe flow rates are very low and alternate flow paths to bypass a
localised pipe collapse could occur in the small pore spaces that would remain present.
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6.2 Final land use
The final land use of the site would comprise a motorway interchange with associated ancillary facilities and open
space (refer Drawing M5-AJV-SKT-700-320-DR-7801 in Appendix A). The St Peters interchange has been
designed to connect the New M5 to Campbell Road and Euston Road, St Peters and through to Gardeners Road,
Mascot, to enable traffic to travel to and from the inner western suburbs of Sydney, the airport precinct and Port
Botany via the existing surface road network. The remaining ramps within the St Peters interchange would be
opened to provide connectivity between western Sydney and the international gateways of Sydney Airport and
Port Botany via the future M4-M5 Link and future Sydney Gateway.

The design for the St Peters interchange has been prepared to provide fully grade separated connectivity for the
New M5 and future M4-M5 Link tunnels to / from:

- Euston Road / Campbell Road;

- Gardeners Road; and

- The future Sydney Gateway.

The St Peters interchange would be primarily located on the site, however may incorporate land surrounding the
site. Closure of the landfill and remediation/land forming works are required for future beneficial use of the land as
part of the project. The St Peters interchange has been designed to incorporate landfill closure considerations
including capping, leachate and landfill gas management.



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

27

7.0 Landfill closure and rehabilitation

7.1 Closure and stabilisation of the landfill
Key landfill closure milestones and indicative timeframes which inform this LCMP are presented in Table 13.
Table 13 Landfill closure works and indicative timing

Landfill closure component Timeframe1

Cessation of the commercial use of Alexandria Landfill for
landfilling/recycling (following landfill acquisition by the NSW Government).

20 December 2014

Ongoing monitoring in accordance with the relevant requirements outlined in
EPL 4,627, EPL 12,594, TWA 29304 requirements.

January 2015 onwards

Monitoring, maintenance and upgrade of existing site leachate management
system.

April 2015 – April 2017*

Completion of Alexandria Landfill phase 2 intrusive site investigations (draft
Phase 2 ESA).

May 2015

Preparation of a draft LCMP. May 2015

Site activities in accordance with EPLs and development consents, including:
- Processing/removal of various stockpiles of waste and materials stored

for resource recovery
- Evaluating opportunities to recycle and/or recover materials for re-use
- Processing of materials scheduled for reuse
- Removing and/or disposing of waste materials assessed to be

unsuitable for recycling/reuse or to another suitably licenced landfill
facility in accordance with EPA requirements

- Stabilisation of a cliff face landslip.

January 2015 – March 2016

New M5 approval (State and Commonwealth). April – June 2016

Commencement of bulk earthworks and land forming works including landfill
capping and gas management system installation and construction works
(incorporating leachate plant construction)2.

June 2016 – April 2017

St Peters interchange construction and post closure monitoring. 2017 – December 2019

Indicative timeframe for post closure monitoring. ~30 years
1. Denotes indicative timeframe based on existing program of works

2. The landfill cap would be installed post bulk earthworks and formation of the final landform for the interchange.
Management systems would occur before and after the installation of the landfill cap, depending on the
requirements/function of the system.
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8.0 Site closure – Key components
In accordance with EPA (2015), the key components of the landfill closure works include the following:

- Waste cell preparation works with basal leachate collection system.

- Excavation and transfer of surplus material (based on final landform design).

- Placement of excavated surplus material (in layers).

- Final landfill cap design.

- Landfill gas management.

- Leachate management.

The above components are discussed further in the following sections.

8.1 Final landfill cap design
A final landfill cap design has been developed based on review and evaluation of existing guidance documents,
site conditions, existing environment, the proposed future land use setting, and through consultation with the NSW
EPA.

The agreed final capping layer comprises the following components:

- A nominal 500 millimetre thick top soil re-vegetation layer with localised thickening to accommodate taller
vegetation (if required).

- A minimum 500 millimetre thick low permeability material layer with permeability of10 -8 metres per second
(minimum of 500 millimetres thickness and 10 -8 metres per second as agreed with NSW EPA).

- A minimum 300 millimetres thick earth cover, comprising crushed sandstone or selected material.

- Gas collection system located within the waste material substrate.

Where the thickness of the landfill cap is required to be minimised a geo-composite layer (GCL) may be used.
The GCL would allow for a reduction in the thickness of the low permeability layer from 500 millimetres to
300 millimetres and hence the thickness of the overall cap without compromising the seepage preventing
capability of the layer.

It is noted that laying of the GCL on a 1V:2H or 1V:4H batter may present long term stability issues. As such,
where capping on 1V:2H or 1V:4H batter is required, incorporation of a GCL layer is not recommended (subject to
further input and advice from the GCL manufacturer).

Details of the proposed landfill cap design and layout are provided on the drawings provided in Appendix A (refer
Drawings refer Drawings M5-LDS-SKT-700-320-DR-7804- M5-LDS-SKT-700-320-DR-7804 to M5-LDS-SKT-700-
320-DR-7804- M5-LDS-SKT-700-320-DR-7806 in Appendix A). It is anticipated that rehabilitation/revegetation
activities would be undertaken progressively as the final capping layer is completed across the site.

The final capping layer must be constructed in consideration of the cap design outlined in this LCMP. In
accordance with NSW EPA (2015) and following construction of the final landfill cap, Roads and Maritime or its
nominated representative must submit a Construction Quality Assurance Report (CQAR) to the EPA containing
the as-constructed final landfill cap details and addressing the Construction Quality Assurance (CQA)
requirements. It is noted that staged approval from NSW EPA is likely to be required throughout the landfill
closure process.

The requirements of the CQAR specified in NSW EPA (2015) include the following:

- The proposed testing, inspection and verification procedures to demonstrate that materials and constructed
features at the landfill comply with the approved designs and specifications.

- Approval must be obtained from EPA prior to placement of excavated waste within the proposed waste
containment cell.

- Specification of sampling locations, frequency of testing, test methods, laboratories, accreditations,
applicable specifications, quality standards, data evaluation, acceptance and rejection criteria and
contingency measures in the event of failure.
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- Description of roles, responsibilities and qualifications/experience of the parties involved in delivering
construction quality assurance.

- Engagement of a suitably qualified CQA engineer to verify and report on all CQA matters.

- Appropriately qualified sub-contractors to install geosynthetic materials.

- Drilling sub-contractors installing sub-surface monitoring devices would hold appropriate licences to do this
work.

- The Plan would specify the hold points and inspection points for the project.

- Upon reaching each hold point, the Construction Quality Assurance engineer would review all test results for
the materials proposed to be used; proposed work methods and quality control procedures; proposed panel
layouts for any geosynthetic elements; and each sub-contractor’s credentials.

- When each stage has been completed, the engineer would review a work-as-executed survey of the
completed work. At all of these points, work would stop and would not restart until the engineer has reviewed
the documentation and given approval for the project to continue.

- The CQA engineer is required to undertake site inspections of the work at all of these points and should be
present when all samples are taken for the testing of construction materials. At a minimum, hold and
inspection points would be established at the start and finish of the following stages during construction of
the leachate barriers and final capping: trial pad activities, sub-base, bearing layers, each lift of clay liner or
sealing layer, the finished top surface of the clay liner or sealing layer, drainage layers, all geosynthetic
layers, protection layers, pipework, landfill gas controls, penetrations of liners by leachate and gas collection
infrastructure, and monitoring installations.

- Response actions are required if there are variations to the approved designs and specifications and the
Construction Quality Assurance Plan. If a major variation arises, work would stop on the affected element
and the licensee should notify the EPA in writing, seeking a licence variation. For minor variations,
notification is not required; it is sufficient for the Construction Quality Assurance engineer to note the
variation in the final Construction Quality Assurance Report and to confirm that the variation did not
compromise achievement of the minimum standards in these guidelines.

- If staged construction is proposed, this would be noted in the Construction Quality Assurance Plan. The
most common example of this is where the walls of a new cell will be constructed progressively as the waste
height rises. The licensee would submit an addendum to the Construction Quality Assurance Report upon
completion of each new portion of the cell wall.

8.1.1 Growing media establishment following installation of cap

Establishing an appropriate substrate growing medium capable of supporting vegetation is vital to the success of
future landscaping and revegetation activities. In all areas where landscaping is required, a suitable revegetation
layer will be applied prior to revegetation activities being undertaken. Revegetation layer requirements would be
detailed in a vegetation management plan or similar prepared for the site as part of the overarching landscaping
strategy for the site.

The final landscape plans, including selected species, would be confirmed during detailed design. However, the
design of the cap, the thickness of the growing medium, species used and planting plans as presented in the
landscape strategy have been determined to ensure that root systems do not penetrate through the base of the
cap. During detailed design,  soil mixes and subgrade treatments across the project would be developed (which
would account for specific requirements across the project), and would be supported by soil management
protocols and treatments to provide optimum growing environments for all new landscape works.

Landscape maintenance / monitoring post planting would be undertaken in accordance with the Roads and
Maritime Specification R179 “Landscape Planting.

8.1.2 Revegetation

It is anticipated that revegetation would be undertaken using a variety of techniques including direct seeding,
tubestock plantings and natural regeneration (from topsoil seedbank). Measures such as fencing and tree guards
would be implemented to protect the revegetated areas from predation and browsing. All revegetation works
would be undertaken in accordance with a site specific vegetation management plan developed for the site.
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Vegetation would be selected based on consideration of the following attributes:

- Rapid and sustainable establishment.

- Ability to stabilise the ground surface and protect the cap from erosion.

- Sustain high evapotranspiration rates.

- Extend roots into all areas of the cap for moisture removal.

- Ensure growth and coverage through all seasons.

- Survive sub-optimal seasons (such as droughts), and be resilient (able to continue to meet the performance
objectives despite extreme weather, fire, weeds, grazing and pests).

8.2 Landfill gas management
Based on the existing dataset and the landfill gas generation estimate, the landfill gas management system would
comprise:

- A radial subsurface gas drainage system connecting to a main trunk system and gas collection system. The
subsurface drains will be concentrated in areas of identified potential gas accumulation.

- Gas drains constructed from 100 millimetres outside diameter (OD) slotted PVC within an engineered fill
substrate. The engineered substrate will be placed over the compacted landfill waste surface. Capping
layers as described in the above sections will be placed over the gas drainage network.

- Vertical gas collection wells targeting areas where additional gas mitigation is required are proposed.

- A network of subsurface landfill gas wells to monitor the effectiveness of the mitigation systems and comply
with EPL conditions.

- Subject to detected landfill gas concentrations, the gas extraction system may be an active (forced) or
passive gas extraction system. Active extraction systems remove gas under vacuum, which is subsequently
pumped to a central collection/emission point for energy recovery or flaring. Passive gas drainage systems
transfer gas by atmospheric pressure differentials. Gas would subsequently be directed for treatment to a
microbiological gas system (less than 100 cubic metres per hour) or to a passive flare (subject to gas flow
greater than 100 cubic metres per hour).

- If gas flaring is undertaken the flare is proposed to be located in the south-west portion of the site as shown
on Drawing M5-AJV-SKT-700-320-DR-7802 in Appendix A.

The details of the final gas management system would be refined following confirmation of gas concentrations
across the site. Details of the proposed gas management system and layout are provided on the design drawings
in Appendix A.

8.3 Landfill Fire Management
The risk and proposed management of surficial and deep-seated landfill fires are described below.

Surficial fires (occurring at or near the surface of the earth) are caused by the combustion of exposed solid waste
materials and are generally triggered by an ignition source coming into contact with uncovered waste.  Surficial
fires can also be initiated by excavation and exposure to air of waste that has developed an elevated temperature
due to internal decomposition.   The risk of starting a surficial fire may be significant during waste excavation and
capping works and would be mitigated by restricting potential ignition sources and by potholing of waste prior to
excavation to identify landfill gas ‘hotspots’.  Surficial fires would be relatively easily identified and extinguished
with common firefighting equipment that would be present at site during the closure works.

Deep-seated fires are caused by the combustion of below-ground solid waste materials.  These fires are generally
initiated by oxygen entering the waste mass and coming into contact with waste that has developed an elevated
temperature due to internal decomposition.  The risk of a deep-seated fire occurring is generally related to the
ingress of atmospheric oxygen into the waste through surface pathways such as gaps/defects in the capping
system and poorly sealed landfill gas extraction wells or other surface structures.  The risk of oxygen ingress
would be mitigated in design by developing appropriate design details for the capping system and landfill gas
extraction wells.  Long-term mitigation would be provided through inspection and maintenance of the capping
system and landfill gas extraction wells and appropriate operation procedures for landfill gas extraction.  In
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particular, balancing landfill gas extraction rates with gas generation rates would reduce potential to draw air into
the waste mass.

The overall likelihood of a landfill fire occurring is considered low due to the lack of readily decomposable
(putrescible) waste in the landfill.

In the case that a deep-seated landfill fire did occur, impacts to open space and surrounding land would be mainly
related to odour, smoke generation, and temporary reduction in landfill gas extraction.  Potential impacts onto the
road infrastructure would be mainly related to potential settlement of non-piled structures.  The likelihood of early
detection of a deep-seated fire would be increased through ongoing monitoring of landfill gas extraction wells for
elevated gas temperatures and for the presence of oxygen or combustion products such as carbon monoxide.  If
signs of a fire are detected, the following management measures could be employed:

- Landfill gas extraction system temporary shutdown (to reduce potential oxygen ingress).

- Thermal imaging to identify location of fire.

- Location and sealing of the surface ingress of oxygen.

- Deep injection of nitrogen or water to control the fire.

8.4 Leachate drainage layer
In accordance with the requirements outlined in NSW EPA (1996), the leachate drainage layer should incorporate
the following elements:

- a drainage layer with a thickness of greater than 30 centimetres. The drainage material should exhibit a co-
efficient of permeability K > 1 x 10-3 ms-1.

- The drainage media should be selected to have sufficiently large pore space to prevent encrustation. Gravel
or a combination of gravel and a geonet may be used. The gravel selected ideally should be:

· Rounded.

· Of grain size greater than 20 millimetres.

· Smooth-surfaced.

· Non-reactive in mildly acidic conditions.

· Relatively uniform in grain size.

· Free of carbonates that could form encrustations around the collector pipes.

· Geotextiles should not be used where their low porosity and consequent encrustation could result in
blockage of the drainage system.

- Perforated collector pipes should be placed within the drainage layer at intervals of not more than 50 metres
to facilitate the collection and discharge of leachate. These pipes should generally:

· Be a minimum 150 millimetres in diameter.

· Be strong enough not to collapse under the weight of the waste.

· Have a minimum longitudinal gradient of one percent.

· Be capable of being rinsed and monitored.

The drainage media should comprise a full gravel layer across the entire newly installed leachate drainage
network.  A ‘french drain’ gravel drainage layer around the drainage collector pipes is not considered appropriate
for the site.

Details of the proposed gas management system and layout are provided on the  design drawings provided in
Appendix A.
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8.5 Leachate management
Prior to NSW Government ownership of the site, the Sydney Water TWA permitted a treated leachate disposal
rate of 620 kilolitres per day. Following site acquisition by the NSW Government, Sydney Water prepared an
updated TWA with the following permissible rates of discharge to sewer:

- Instantaneous maximum rate of gravitated discharge – 15 litres per second.

- Maximum daily discharge 1000 kilolitres.

- Average daily discharge – 500 kilolitres.

An effluent improvement program has been agreed with Sydney Water to upgrade the leachate treatment plant to
a compliant standard S which outlines the steps to achieve reliable full compliance with the ammonia TWA
discharge limit of less than 100 milligrams per litre within six months.  Upgrade works to the leachate treatment
plant have commenced and it is expected that the upgrade would be completed by the end of 2015.

The existing leachate treatment plant system is currently being upgraded to treat a minimum of 100 kilolitres per
day of raw leachate from the site and be compliant for the next two years (until 2017). Roads and Maritime would
design and construct a new leachate treatment plant (with an approximate maximum leachate treatment capacity
of 200 kilolitres per day) in the western portion of the site (refer AECOM, 2015j in Appendix D). Construction of
the new leachate treatment plant is proposed to commence in 2016 for completion in 2017. The construction of
the  leachate treatment plant is discussed further in the following sections.

8.5.1 Leachate treatment plant

A new leachate treatment plant would be constructed to mitigate the risk of system failure associated with the
existing aging facility.  It is assumed that the existing plant would be removed but selected components of the
collection system would remain and be incorporated in the new leachate collection system. A summary of the
proposed changes are provided below:

- The existing subsurface collection grid located at depth on the circa 2000 landfill pit floor and associated
sump and well riser. The well riser is to be extended and a new pump and rising main installed to connect
into the new network. Note that the existing collection grid layout is derived from historical records which are
not based on “as constructed” records. As such, the location, form and condition are unknown. Pumping
from this system is however considered to be of benefit and is anticipated to continue as long as the existing
collection system remains functional.

- The leachate treatment plant will biologically treat the raw leachate to remove the high levels of ammonia
which are typically found in landfill leachate wastewaters. The ammonia is converted to nitrate by providing
aeration to bioreactors. Treated water is then pumped to sewer.

- The proposed leachate treatment system has been designed to treat double the current daily flow inputs to
the site (200 kilolitres per day). The proposed design limits were adopted for planning purposes and can be
up-scaled to allow for increased capacity if required.

- The layout for the treatment plant requires sealed access roadways and paved surface to ensure
containment of spills from either waste water or chemicals. The design vehicle would be a flatbed truck as
typical for the delivery of chemicals, or the maintenance of equipment. A bunded chemical unloading area
has been included in the pavement design.

- Botany Sands groundwater interception drain, sump and pump system is to be retained/upgraded/replaced
as required.

8.5.2 Stormwater and leachate pump station

The design of the stormwater and leachate system is shown on Drawing M5-AJV-SKT-700-320-DR-7801 in
Appendix D. The key landfill closure components are summarised below:

- The existing leachate collection system would be maintained in the short term, although it is anticipated that
the system may cease to function in the near future based on the historical performance and the anticipated
life of similar systems;

- Construction of a new leachate collection system at the base of the proposed waste containment cell, prior
to placement of waste. The new leachate collection system would be installed to collect leachate under the
capping layer for new works in fill material, the new landfill cell and the subsoil drain at the toe of batters;
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- Collected leachate will be pumped to a new leachate treatment plant through a rising main. Treated leachate
would continue be discharged into the local sewer system under a Sydney Water TWA;

- Stormwater runoff outside the tunnel portal, including pavement and batter run-off will be collected through a
pipe and pit stormwater system into the stormwater pump station which would be equipped with water
quality control installations including, gross pollutant collection, sedimentation collection and hydrocarbon
spill collection;

- Collected stormwater would be pumped to the surface through a rising main and conveyed to a water quality
control basin before discharging to Alexandra Canal (to be approved); and

- The proposed system is shown in Figure 1 in Section 8.4 below.

Further information regarding location of the combined pump station and concept development for the combined
pump station is provided in AECOM 2015j in Appendix D.

8.6 Surface water drainage management
The proposed surface water drainage design is shown in the following figures in Appendix A:

- M5-AJV-DWG-700-320-DR-7251 – Drainage and Water Quality Plan Sheet 1

- M5-AJV-DWG-700-320-DR-7252 – Drainage and Water Quality Plan Sheet 2

- M5-AJV-DWG-700-320-DR-7253 – Drainage and Water Quality Plan Sheet 3

- M5-AJV-SKT-700-320-DR-7251 - Drainage and Water Quality Catchment Plan 1

- M5-AJV-SKT-700-320-DR-7252 - Drainage and Water Quality Catchment Plan 2

- M5-AJV-SKT-700-320-DR-7253 - Drainage and Water Quality Catchment Plan 3

- M5-SKT-DWG-700-320-DR-7271 - Drainage and Water Quality Catchment Plan

There are six proposed sub catchments within the site:

- A – Canal Road portal catchment

- B – Campbell Street portal catchment

- C – Western catchment

- D – Campbell Road to Euston Road intersection catchment

- E – Minor catchment (eastern portion of the site)

- F – Minor catchment (south west portion of the site)

Surface water runoff from, batters and pavements will be diverted to either the Canal Road or Campbell Street
Stormwater Pump Station where there would be a gross pollution trap and hydrocarbon collection. The surface
water would then be discharged into a water quality basin and then final discharge into the Alexandra Canal.

8.7 Asbestos management
As an outcome of the Phase 2 ESA, asbestos containing materials (including friable asbestos), have been
identified at the site. As such, an interim Asbestos Management Plan (AMP) has been prepared for the
management of asbestos containing materials (ACM) that may be encountered during current operations at the
site. This document has been provided in Appendix E for information purposes only. It is noted that a new AMP
would need to be prepared by the landfill closure/remediation contractor that specifies site management
requirements which are specific to the adopted landfill closure methodology, outline the management
requirements to control the asbestos hazard and mitigate risk both during and post landfill closure. The AMP
would also nominate specific roles and responsibilities of the personnel responsible for implementing the plan.
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9.0 Proposed management and monitoring
It is noted that the requirements outlined in the EPLs and TWA which applied during the active landfilling,
recycling and waste transfer phase of landfill operations have been transferred to WestConnex Delivery Authority
(and eventually to Roads and Maritime) as the new custodians of the site and would remain in force during the
landfill closure phase of operations. Monitoring is currently being undertaken in accordance with current EPL and
TWA requirements. It is anticipated that the EPL requirements would be superseded and a new monitoring
program developed following installation of the final capping layer and associated leachate and gas management
and monitoring infrastructure. These monitoring requirements are contemplated in the management plans detailed
in Appendices F, G, H and I.

The landfill closure phase monitoring and post closure requirements are detailed in Sections 9.1 and 9.2.

9.1 Landfill closure phase monitoring and management requirements
During the landfill closure phase the monitoring and management requirements would largely be guided by the
existing EPLs and TWA requirements which have been transferred over to WestConnex Delivery Authority (and
eventually Roads and Maritime) following site acquisition. It is noted that the ultimate responsibility for the EPL
monitoring would be transferred to the landfill remediation contractor (subject to EPA approval).

A summary of the applicable monitoring and management requirements are provided in Table 14 to Table 16.
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Table 14 Monitoring and management requirements stipulated in EPL 4,627 (prior to landfill closure works)

Task Details
Reference
(where
applicable)

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

Groundwater
quality
monitoring

Locations:
MW01, MW02s,
MW02d, MW03,
MW04

- Standing water level monitored quarterly
- Quarterly Analytes:

Alkalinity (CaCO3), bicarbonate, calcium, chloride, magnesium, nitrogen (ammonia), pH,
potassium, sodium, sulfate, total dissolved solids (TDS)

- Annual Analytes:
Aluminium, arsenic, barium, benzene, cadmium, chromium (hexavalent), chromium (total),
cobalt, copper, ethylbenzene, fluoride, lead, mercury, nitrate, nitrite, organochlorine pesticides
(OCPs), organophosphate pesticides (OPPs), polycyclic aromatic hydrocarbons (PAHs),
toluene, total organic carbon (TOC), total petroleum hydrocarbons (TPH), total phenolics,
xylenes and zinc

Figure 5
Leachate &
Groundwater
Management
Features in
Alexandria
Landfill Site
Revised
Surface
Water &
Leachate
Management
Plan
September
2004

Yes

Leachate
quality
monitoring

Location:
Leachate Sump

- The licensee must measure the level of leachate daily, prior to pumping from the leachate sump
- Standing water level quarterly (same date as analysis below)
- Quarterly Analytes:

Alkalinity (CaCO3), bicarbonate, calcium, chloride, magnesium, nitrogen (ammonia), pH,
potassium, sodium, Sulfate, TDS, aluminium, arsenic, barium, benzene, cadmium, chromium
(hexavalent), chromium (total), cobalt, copper, ethylbenzene, fluoride, lead, mercury, nitrate,
nitrite, OCPs, OPPs, PAHs, toluene, TOC, TPH, total phenolics, xylenes and zinc

Yes

Leachate

Defined as water
which has come
into contact with
waste/the tipping
face/the green
waste
processing/storage
areas, liquid
removed from the
leachate collection
system, treated or
untreated

- By 16 August 2012 the licensee must install the leachate drainage system (leachate sump,
interception drain and injection trench) in accordance with the document titled ‘Filling Plan’
dated May 2012 prepared by Genesis

- Within two weeks of installing the leachate drainage system the licensee must submit to the
EPA as built design drawings

No

- Leachate must only be disposed of by pumping to sewer, or removed from the premises by
tanker and disposed of lawfully off-site

- Leachate must not be used in the truck was facility at the premises.
- Leachate must not be irrigated and/or used for dust control at the premises.
- The licensee must maintain the level of leachate below -16.0 metres AHD and at least 0.5

metres below the standing groundwater level.

Yes
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Task Details
Reference
(where
applicable)

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

- The licensee must notify DEC of the actions it will take to dispose of leachate in compliance with
the conditions of this licence, in the event that it no longer has an agreement with Sydney Water
to dispose of up to 792 kilolitres per day of treated leachate to sewer. This advice must be
provided to DEC within seven days of the licensee no longer having access.

- The licensee must notify DEC as soon as practicable and in any case within 48 hours after it
becomes aware that the leachate level in the riser is above -16 metres AHD and/or less than
0.5 m to the standing groundwater level.

- The licensee must provide to the DEC each quarter copies of a written log used to record the
leachate levels in the sump.

Landfill Gas

“Wood waste” is
any unprocessed
timber or green
waste and any
processed timber
and green waste

- The licensee must monitor the concentration of methane in all stockpiled materials which
contains wood waste located over landfilled waste at the premises.

- The monitoring must be undertaken at least every three months and five readings must be
taken at a depth of at least 50 centimetres into each stockpile at a height of no more than one
metre off the surface of the landfilled waste.

- The monitoring results including sampling locations and date of sampling, analysis results and
instrument details (including calibration) must be recorded by the licensee.

- The instrument be used to monitor methane must be capable of measuring methane to
concentrations as low as 500 parts per million.

- The licensee must take immediate action if methane concentrations/levels exceed 500 parts per
million (parts per million) in any wood waste stockpile at the premises, by aerating the stockpiles
to lower the methane concentrations to less than 500 parts per million.

Yes
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Task Details
Reference
(where
applicable)

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

Waste

Site is licensed to
receive general
solid waste (non-
putrescible, no
garden or wood
waste), waste tyres,
asbestos waste and
any waste below
the licensing
thresholds

- All asbestos waste must be disposed at the Premises in accordance with the document titled
‘Filling Plan’ dated May 2012 prepared by Genesis and correspondence from the Licensee
dated 21 June 2012 titled ‘Alexandria Landfill Pty Ltd, Disposal of Asbestos Waste EPL 4,627’

- All asbestos waste must be covered immediately to a depth of at least 0.15 metres and at the
end of each day’s operation, to a depth of 0.5 metres as per the requirements of Clause 42 of
the POEO (Waste) Regulation 2005

Schedule 1
of the POEO
Act

No

Noise Noise from the premises must not exceed an LA10 (15 minute) noise emission criterion of 50dB (A) except as expressly
provided by this licence Yes

Potentially
offensive
odour

No condition of
this licence
identifies a
potentially
offensive odour for
the purposes of
Section 129 of the
POEO Act 1997

Section 129 of the POEO Act 1997 indicates that the licensee must not cause or permit the emission
of an offensive odour from the premises but provides a defence if the emission is identified in the
relevant environment protection licence as a potentially offensive odour and the odour was emitted in
accordance with the conditions of a licence directed at minimising odour

Section 129
of the POEO
Act 1997

Yes

Dust All operations and activities occurring at the premises must be carried out in a manner that will minimise the emission of
dust from the premises Yes
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Task Details
Reference
(where
applicable)

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

Stormwater

- The tipping face must be surrounded by a 300 millimetre high impermeable bund which will prevent stormwater from
flowing across the tipping face

- Any stormwater which comes into contact with waste (other than inert waste), the tip face and/or the green waste
areas must be managed in the same manner as leachate

- Stormwater run-off from quadrant A and C must not enter quadrant B, unless otherwise approved by the EPA
- The licensee must treat the liquid in the stormwater pond in quadrant C as leachate. The EPA would vary this condition

to permit the water to be managed as stormwater provided the licensee can provide evidence to demonstrate that the
water does not contain leachate

Yes
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Table 15 Monitoring and management requirements stipulated in EPL 12,594

Task Details Reference

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

Dust
monitoring

Dust
Monitoring
Points:
DG1, DG2,
DG3, DG4

PM10 (grams per square metre per month) quarterly in accordance with Australian Standard 3580.10.1-
2003
The POEO (Clean Air) Regulation 2010 requires testing for certain Analytes as per the Methods for the
Sampling and Analysis of Air Pollutants in NSW

Diagram
attached to
the letter to
the
Environment
Protection
Authority
dated 30
January
2012
The POEO
(Clean Air)
Regulation
2010

Yes

Weather
monitoring

- The licensee must monitor by sampling and obtaining results by analysis the parameters specified
- The licensee must use the sampling method, units of measure, averaging period and sample at the frequency specified

below:
· Rainfall (millimetres) daily in accordance with sampling method AM-4
· Wind Speed at two metres (metres per second) continuous with a three hourly averaging period in accordance

with sampling method AM-2 and AM-4
· Wind Direction at two metres continuous with a three hourly averaging period in accordance with sampling

method AM-2 and AM-4
· Temperature at two metres (ºC) continuous with a three hourly averaging period in accordance with sampling

method AM-4

Yes

Groundwater
monitoring

Refer requirements of EPL 4,627 Yes

Leachate
monitoring

Refer requirements of EPL 4,627 Yes



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

42

Task Details Reference

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

Waste Waste
Storage and
Resource
Recovery

The following wastes received at the premises must meet the following conditions:
- Foundry Sands: As defined in the foundry sand in recovered aggregate exemption 2008
- Soils: That meet the CT1 thresholds for General Solid Waste in Table 1 of the Waste Classification

Guidelines in accordance with the following limits:
Arsenic (40 milligrams per kilogram), cadmium (two milligrams per kilogram), copper (200 milligrams
per kilogram), mercury (1.5 milligrams per kilogram), zinc (600 milligrams per kilogram), TPH C6-C9
(150 milligrams per kilogram) TPH C10-C36 (16 milligrams per kilogram), PAHs (80 milligrams per
kilogram), PCBs (individual) (1 milligrams per kilogram)
No potential or actual acid sulfate soils is to be received at the premises

- Garden Waste, Wood Waste, Metal Waste, Glass, Plastic, Building and Demolition Waste: As defined
in Schedule 1 of the POEO Act 1997
Maximum of 240,000 tonnes of waste processed per annum

- General or Specific exempted Waste: Waste that meets all the conditions of a resource recovery
exemption under Clause 51A of the POEO (Waste) Regulation 2005

- Waste: Any waste received on site that is below the licensing thresholds in Schedule 1 of the POEO
Act 1997

- No disposal of landfilling of waste must occur at the premises

No
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Task Details Reference

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

Stockpiles - By 10 April 2012, the licensee must install a permanent stockpile height marker for all stockpiles
located within 50 metres of properties at 2 Bishop St, St Peters that shows the height of 3 m so that a
visual check can be made against the marker to determine the height of the stockpiles

- Stockpiles of waste or recovered material (including stockpiled materials already processed on site)
must not exceed the following limits:
Wood waste for reuse – 2000 tonnes
Shredded wood waste and garden waste – 2000 tonnes
Metal, Glass, Plastic – 500 tonnes each
Building and Demolition Waste – 180,000 tonnes

- Stockpiles of processed or unprocessed waste (except bitumen) with particle size less than 20 mm
should only be located within the Pit Are of the premises as shown on Plan 1 – General Layout –
Proposed Waste Transfer Station dated 27/10/005 within development consent No. 11646 of 2004
issued by the Land and Environment Court of New South Wales on 28 September 2006

- Height of stockpiles as per EPL 4,627
- All stockpiles of waste within 75 metres of the north and north-western boundary of the premises must

be located behind the physical barriers being shipping containers and walls in accordance with
specifications outlined in Dial-A-Dump Industries letter dated 26 February 2010 (EPA Reference
DOC10/9109)

- Waste processing, crushing and grinding activities must only occur below eight metres RL and at the
locations shown on Plan 1 – General Layout – Proposed Waste Transfer Station dated 27/10/005
within development consent No. 11646 of 2004 issued by the Land and Environment Court of New
South Wales on 28 September 2006

No

Potentially
offensive
odour

Refer requirements of EPL 4,627 Yes



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

44

Task Details Reference

Applicable prior
to
commencement
of landfill
closure
(Yes/No)

Surface
Water and
Leachate
Management

- The licensee must operate the facility in accordance with the document titled “Alexandria Landfill Site Revised Surface
Water and Leachate Management Plan” dated September 2004, prepared by Ian Grey Consulting Pty Limited (Report
ID AJ001/Rp003 Rev D)

- All stormwater and stormwater treatment devices (including drainage systems, sumps and traps) must be regularly
maintained

No

Landfill Gas Refer requirements of EPL 4,627, with the exception of the addition:
- The licensee must notify the EPA as soon as practicable and in any case within 48 hours after it becomes aware of

methane concentrations in any wood waste stockpile exceeding 12,500 parts per million

Yes

Stormwater - By 17 September 2012 the licensee must install the new stormwater drain and dam system in accordance with the
document titled ‘Filling Plan’ dated May 2012 prepared by Genesis

- Within two weeks of installing the stormwater drain and dam the licensee must submit to the EPA as built design
drawings

No

Dust - Dust spray systems must be installed and operated to minimise dust from all stockpiles and processing areas at the
facility

- Dust sprays and/or dust collection systems must be installed and operating on all crushing, grinding and screening
equipment at the facility

- The licensee must ensure that all stockpiles are wetted prior to waste being removed from them for processing, and
that during processing, they are kept wet and high-pressure water sprays are utilised to prevent the mitigation of dust

- The vehicle routes in use around the premises, except for concrete hardstands, are to be kept damp from 0700 to 1700
Monday to Friday and 0700 to 1600 Saturday

Yes



AECOM Alexandria Landfill Closure Management Plan
WestConnex New M5

Revision  – 18-Nov-2015
Prepared for – Roads and Maritime Services – ABN: 76 236 371 088

45

Table 16 Existing monitoring and management requirements as stipulated in TWA 29304

Task Details Applicable to Closure Phase
(Yes/No)

Trade
Waste
Water

- The Customer may discharge trade wastewater into the Sewer in a manner whereby the substance characteristics of the
trade wastewater are of a type and discharged at a rate, level or concentration equal to or less than that described in this
schedule

- Analyte Limits:
Ammonia as N: Long Term Average Daily Mass (LTADM) 1.5 kilograms per day
                         Maximum Daily Mass (MDM) 25 kilograms per day
                         Standard 100 milligrams per litre
Suspended Solids: LTADM 5 kilograms per day
                               MDM 20 kilograms per day
                               Standard 600 milligrams per litre
Total Dissolved Solids: LTADM 450 kilograms per day
                                     MDM 674 kilograms per day
                                     Standard 1000 milligrams per litre
Barium: LTADM 0.21 kilograms per day
             MDM 1 kilograms per day
             Standard 5 milligrams per litre
Iron: LTADM 0.7 kilograms per day
        MDM 4 kilograms per day
        Standard 50 milligrams per litre

- Property Limits:
Temperature: Not to exceed 38 degrees Celsius
Colour: Determined on a system specific basis
pH: Within the range 7.0 to 10.0
Fibrous material: None which could cause obstruction to Sydney Water’s sewerage system
Gross solids (other than faecal): A maximum linear dimension of less than 20 millimetres, a maximum cross section
dimension of six millimetres and a quiescent setting velocity of 3m/h
Flammability: Where flammable and/or explosive substances may be present, the customer must demonstrate to the
satisfaction of Sydney Water that there is no possibility of explosions or fires occurring from the sewerage system. The
flammability of the discharge must never exceed five per cent of the Lower Explosive Limit (LEL) at 25 degrees Celsius.

- Rate of discharge:
Instantaneous maximum rate of gravitated discharge six litres per second
Maximum daily discharge 620 kilolitres
Average daily discharge 121 kilolitres

- Sampling Analysis, flow rates and volume determination as per Appendix C

Yes
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9.2 Post closure phase monitoring and management requirements
The following table summarises proposed monitoring activities to be undertaken at the site post construction of
final landform (e.g. capping). It is anticipated that one EPL would be adapted for the site post closure with details
regarding the specific monitoring locations and targets to be confirmed following completion of the construction
phase. The monitoring requirements stipulated below are largely based on the existing monitoring requirements
for EPL 4,627, EPL 12,594 and TWA 29,304.
Table 17 Proposed post closure monitoring and management summary

Task Details

Groundwater
quality
monitoring

Locations to be
confirmed post
construction
phase

- Standing water level monitored quarterly
- Quarterly Analytes:

Alkalinity (CaCO3), bicarbonate, calcium, chloride, magnesium, nitrogen
(ammonia), pH, potassium, sodium, sulfate, total dissolved solids (TDS)

- Annual Analytes:
Aluminium, arsenic, barium, benzene, cadmium, chromium (hexavalent),
chromium (total), cobalt, copper, ethylbenzene, fluoride, lead, mercury,
nitrate, nitrite, OCPs, OPPs, PAHs, toluene, TOC, TPH, total phenolics,
xylenes and zinc

Additional monitoring requirements to be undertaken in accordance with the
approved Groundwater and Leachate Monitoring Plan (Appendix F)

Leachate
quality
monitoring

Locations to be
confirmed post
construction
phase

- The licensee must measure the level of leachate daily, prior to pumping
from the leachate sump

- Standing water level quarterly (same date as analysis below)
- Quarterly Analytes:

Alkalinity (CaCO3), bicarbonate, calcium, chloride, magnesium, nitrogen
(ammonia), pH, potassium, sodium, sulfate, TDS,
Aluminium, arsenic, barium, benzene, cadmium, chromium (hexavalent),
chromium (total), cobalt, copper, ethylbenzene, fluoride, lead, mercury,
nitrate, nitrite, OCPs, OPPs, PAHs, toluene, TOC, TPH, total phenolics,
xylenes and zinc

Additional monitoring requirements to be undertaken in accordance with the
approved Groundwater and Leachate Monitoring Plan (Appendix E)

Leachate

Defined as water
which has come
into contact with
waste/the tipping
face/the green
waste
processing/storag
e areas, liquid
removed from the
leachate collection
system, treated or
untreated

- Leachate must only be disposed of by pumping to sewer, or removed
from the premises by tanker and disposed of lawfully off-site

- Leachate must not be used in the truck was facility at the premises
- Leachate must not be irrigated and/or used for dust control at the

premises
- The licensee must ensure containment by maintaining an inward

hydraulic gradient
- The licensee must notify DEC of the actions it will take to dispose of

leachate in compliance with the conditions of this licence, in the event
that it no longer has an agreement with Sydney Water to dispose of up
to 792 kilolitres per day of treated leachate to sewer. This advice must
be provided to DEC within seven days of the licensee no longer having
access

- The licensee must notify EPA as soon as practicable and in any case
within 48 hours after it becomes aware that the leachate level in the riser
is has exceeded the proposed target depth

- The licensee must provide to the EPA each quarter copies of a written
log used to record the leachate levels in the sump

Additional monitoring and management requirements to be undertaken in
accordance with the approved Leachate Extraction Management Plan
(Appendix G) and the approved Groundwater and Leachate Monitoring Plan
(Appendix F)
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Task Details

Landfill Gas Landfill gas system requirements and monitoring to be undertaken in accordance with the approved
Landfill Gas Extraction Management Plan in Appendix H

Capping
Regular surface integrity inspections would be conducted to confirm requirements for capping
improvement works. Monitoring would be conducted in accordance with Section 9.2 (p. 55) of the
NSW EPA (2015) Draft Environmental Guidelines: Solid Waste Landfills 2nd Edition

Noise Noise from the premises must not exceed an LA10 (15 minute) noise emission criterion of 50dB (A)
except as expressly provided by the new EPL

Potentially
offensive
odour

No condition of the
existing EPL
identifies a
potentially offensive
odour for the
purposes of Section
129 of the POEO
Act 1997

Section 129 of the POEO Act 1997 indicates that the licensee must not
cause or permit the emission of an offensive odour from the premises but
provides a defence if the emission is identified in the relevant environment
protection licence as a potentially offensive odour and the odour was
emitted in accordance with the conditions of a licence directed at minimising
odour

Dust All operations and activities occurring at the premises must be carried out in a manner that will
minimise the emission of dust from the premises
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10.0 Operational responsibilities and reporting requirements

10.1 Operational responsibilities
The current operational responsibilities for the site are summarised in Table 18. It is noted that the required
operational items and associated responsibilities are likely to change as work on site progresses, particularly
during the post closure phase of monitoring. As such, a Site Management Plan (SMP) detailing site operations,
roles and responsibilities would require preparation by the landfill/remediation contractor. The operational
responsibilities outline therein should be updated regularly to reflect changing compliance requirements. It is
noted that the ongoing management of the site is the responsibility of the landfill/remediation contractor.
Table 18 Current operational responsibilities

Item Description Compliance
requirement of:

Site Management - A nominated Site Manager must be present during the hours of
operation

- Access to the site will be controlled
- Site will be securely fenced

EPL 12,594

Hours of
Operation

- Processing of materials and arrival and departure of trucks:
0700 to 1800 Mon to Fri and 0730 to 1600 Sat

- For inward movement of goods only (no processing or outward
movement):
0900 to 1500 Sun and on public holidays for trucks less than
two tonne

- For maintenance and office activities:
0700 to 1900 Mon to Fri and 0730 to 1700 Sat

EPL 12,594

Stockpile
Management

- The height of any stockpile of waste within 50 metres of properties
located at 2 Bishop Street must not exceed three metres.

- All stockpiles of waste

EPL 12,594

Dust
Management

- Dust spray systems must be installed and operating to minimise
dust from all stockpiles and processing areas at the facility

- Dust sprays and/or dust collection systems must be installed and
operating on all crushed, grinding and screening equipment at the
facility

- All stockpiles are wetted prior to waste being removed from them
for processing, and that during processing, they are kept wet and
high-pressure water sprays are utilised to prevent the migration of
dust

- Vehicle routes in use around the premises, except for concrete
hardstands, are to be kept damp from 0700 to 1700 Mon to Fri and
0700 to 1600 Sat

EPL 12,594

Preventing Fires - All operations and activities occurring at the premises must be
carried out in a manner that will prevent and minimise the risk of fire
at the premises

- Any fires at the premises must be extinguished as soon as possible

EPL 12,594

Wheel Wash - All vehicles leaving the site must be first put though an operating
wheel wash except those that have been in the landfilling or the
material processing areas

EPL 12,594
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10.2 Reporting frequency
The current reporting responsibilities for the site are summarised in Table 19.
Table 19 Current reporting responsibilities

Item Frequency Description Compliance
requirement of:

Annual Report Annual An annual return is to be prepared that includes:
- A statement of EPL compliance; and
- A summary of monitoring results and

complaints register

EPL 4,627 and EPL
12,594

Notification of
Material Harm

Each
occurrence

EPL 4,627 and EPL
12,594

Waste Levy
Reporting

Monthly Record all materials entering and leaving the site
using the site weighbridge and software to enable
monthly Section 88 reporting to the EPA utilising the
WMCR online system and e-certify the monthly
report

Section 88 of the
POEO Regulation

Volumetric
Survey

Biannual Volumetric survey of the premises carried out by a
registered surveyor:
- During June in each year and provided to the

EPA in the approved form and manner by no
later than 31 July in that year; and

- During December in each year and provided to
the EPA in the approved form and manner by
no later than 31 January in that year

EPL 12,594

TWA Reporting  22 day
intervals in
accordance
with TWA

Submit results of composite sampling analysis to
Sydney Water within 21 days from the date the
sample was collected.

TWA consent
No:29304

Note: During landfill closure works (from the access date to the site of the preferred landfill/remediation contractor) and during
the defect liability period completed “Construction works, including landfill closure works”, these responsibilities are expected to
be undertaken by the environmental management representative for the project (subject to EPA approval).

Following completion of landforming works, including final capping, installation of the new leachate treatment plant
and landfill gas management system, the monitoring plan and reporting requirements would be amended to reflect
the revised site conditions in accordance with the management plans in provided in Appendices F, G and H.
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11.0 Closure phase communications and reporting

11.1 Communications protocols
Relevant site contact details for the landfill/remediation contractor shall be documented in the SMP to be prepared
by the landfill/remediation contractor.

11.2 Environmental audit schedule
The landfill/remediation contractor would prepare an audit schedule and develop audit tools to examine the
effective implementation of the WHS Management System, assess compliance and drive continuous
improvement. Audit tools would include the following:

- Workplace audit;

- Mobilisation/Systems audit; and

- Weekly inspection.

Site Audits would be carried out monthly by the landfill/remediation contractor or their representatives on a
monthly basis.

Formal weekly inspections would be carried out by the site management team and contractor supervision. The
inspection is a forum to identify any hazards that may exist in the workplace or the work being carried out. Any
hazards identified during inspections would be reported to company management using the checklist, which
would be retained on file for the duration of the project to which it relates.

Identified hazards would be controlled using the recommended control measures taking into account the hierarchy
of risk control measures. Immediate controls would be implemented wherever possible to eliminate or minimise
the risk associated with an identified hazard.

11.3 Annual document review
The appendices of this plan are living operational documents that will be reviewed and revised annually (or by an
date or frequency agreed with the EPA). Additional updates of the plan may be required to address:

- Changes to legislative requirements;

- Outcomes of environmental audit activities (if undertaken);

- Any potential environmental, health or safety risk;

- The adequacy of monitoring activities; and

- Advancements in applicable technologies.

Any updates of the plan appendices are to be controlled and maintained in a document register administered by
the landfill/remediation contractor.
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12.0 Certified Statement of Completion
In accordance with requirements outlined in NSW EPA (2015), when sufficient evidence can be provided that the
landfill is stable and non-polluting, the occupier may seek to complete all obligations and retrieve any financial
assurance by submitting a certified statement of completion to the EPA. This statement must certify that the
LCMP has been implemented, remediation work has been completed, and further environmental management of
the premises is not required. This stage may not be reached until 30 years after the site stops receiving waste.

The certified statement of completion should demonstrate the following criteria have been met:

- Gas concentration levels in all perimeter gas wells have fallen to less than one per cent methane
(volume/volume) and less than 1.5 per cent carbon dioxide for a period of 24 months.

- Analysis of the leachate composition indicates low levels of contamination posing no hazard to the
environment, and surface water and groundwater monitoring indicates no water pollution. These matters
should be addressed in accordance with the relevant published water quality guidelines.

- The landfill final capping has been assessed over some years and found to be in good condition and stable,
with acceptable stormwater drainage and with no evidence of erosion, cracking, dead vegetation, ponding,
differential settlement or slope instability.

- The level of suspended solids in rainwater running off the final capping should be less than 50 milligrams per
litre.

- The methane concentration at the surface of the final capping should not exceed 500 parts per million at any
point.

- The closed landfill no longer poses an adverse amenity risk. It does not generate offensive or excessive
odour, dust, noise, litter and debris, present a fire risk, or attract scavengers and vermin.

- All other requirements of the Closure Plan and Surrender Notice have been completed and/or satisfied.
Once the EPA has approved the certified statement of completion, the last licensee can stop maintaining
and monitoring the site and any financial assurance requirements will lapse.
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Appendix A Figures and  Design Drawings
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Figure 1:  Site Location
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GOVERNMENT

Mr Peter Duncan
Chief Executive
Roads and Maritime Serivces
Locked Bag 928
North Sydney NSW 2059

NSW

Daniel Keary
A/Executive

ze l<þr

Our ref: 't4l'18688

Dear Mr Duncan

SEARs WestGonnex New M5 (SSl 6788)

Please find attached a copy of the Secretary's Environmental Assessment Requirements
(SEARs) for the preparation of an Environmental lmpact Statement (ElS) for the WestConnex
New M5. These SEARs replace those issued for this project on 5 March 2015.

The Department has prepared these SEARs to reflect the decision that the project is a
controlled action under the Environment Protection and Biodiversity Conse¡vation Act 1999
(EPBC Act). As identified in the SEARs, the Environmental lmpact Statement must be prepared
in accordance with tlrc Guidelines for prepanng,Assessmenf Documentation relevant to the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) - WestConnex
New M5 Project (EPBC 2U 5n520). These guidelines provide detailed information about the
requirements for assessment of matters of national environmental significance.

ln accordance with the Agreement between the Commonwealth of Australia and the State of
New South Wales relating to Environmental Assessment, the Department will undertake an
assessment of matters of national environmental significance. Enquiries about the requirements
for assessment of matters of national environmental significance should be directed to the
Department.

lf you do not lodge an EIS for the proposal within two (2) years, you must consult fudher with
the Secretary in relation to the preparation of the ElS.

On lodgement of the ElS, the Department will review the document in consultation with the
relevant authorities to determine if it addresses the requirements in Schedule 2 of the
Environmental Planning and Assessment Regulation 2000.

I would appreciate it if you would contact the Department at least two weeks before you propose
to submit your ElS. This will enable the Department to determine the number of copies (hard-
copy and CD-ROM) of the EIS that will be required for reviewing purposes.

Should you have any enquiries regarding these SEARs, please contact Dominic Crinnion on
(02) 9228 2084 or at

Yours sincerely

D¡ r
lnfrastructure and Industry Assessments
Deleoate for the Secretarv

Department of Planning & Environment
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Secretary’s Environmental Assessment Requirements 
 
Section 115Y of the Environmental Planning and Assessment Act 1979 
 
 
Application Number  SSI 6788 

Propos al Multi-lane road link, including twin motorway tunnels, between the M5 East 
Motorway east of King Georges Road, Beverly Hills and St Peters. 

Location  Land generally located between the M5 East Motorway east of King Georges 
Road, Beverly Hills and St Peters in the Canterbury, Hurstville, Rockdale, 
Marrickville, Botany Bay and City of Sydney local government areas. 

Proponent  Roads and Maritime Services 

Date of Issue  26 August 2015 

General Requirements  The Environmental Impact Statement (EIS) must be prepared in accordance 
with, and meet the minimum requirements of Part 3 of Schedule 2 of the 
Environmental Planning and Assessment Regulation 2000 (the Regulation), 
including: 
1. the information required under clause 6 of Schedule 2 of the Regulation. 
2. the content listed in clause 7 of Schedule 2 of the Regulation, including 

but not limited to: 
• a statement of the objectives of the proposal, including a description of 

the strategic need, justification, objectives and outcomes for the 
proposal, taking into account existing and proposed transport 
infrastructure and services within the adjoining subregions, and as 
relevant, the outcomes and objectives of relevant strategic planning 
and transport policies, including, but not limited to: NSW 2021; NSW 
State Infrastructure Strategy 2012 (and update); NSW Long Term 
Transport Master Plan (December 2012); A Plan for Growing Sydney 
(December 2014); NSW Freight and Ports Strategy 2013; and any 
other relevant plans or draft plans published after the date of these 
requirements; 

• an analysis of feasible alternatives to the carrying out of the proposal 
and proposal justification, including: 
o an analysis of alternatives/options considered, having regard to 

the proposal objectives (including an assessment of the 
environmental costs and benefits of the proposal relative to 
alternatives and the consequences of not carrying out the 
proposal), and whether or not the proposal is in the public 
interest,  

o justification for the preferred proposal taking into consideration 
the objects of the Environmental Planning and Assessment Act 
1979, 

o details of the alternative ventilation options considered during the 
tunnel design to meet the air quality criteria for the proposal,  

o details of the short-listed route and tunnel options from the tender 
process and the criteria that was considered in the selection of 
the preferred route and tunnel design, and 

o staging of the proposal and the broader WestConnex scheme, 
and in particular access to Sydney Airport and Port Botany and 
improved freight efficiencies; 

• a detailed description of the proposal, including:  
o proposed route, 
o design of the tunnels, interchanges (including tunnel portals and 

entry and exit ramps), and potential future connections to Stage 3 
of WestConnex and other proposals such as southern Sydney 
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connection, and road user, pedestrian and cyclist facilities, and 
lighting, 

o surface road upgrade works, including road widening, intersection 
treatment and grade separation works, property access, parking, 
pedestrian and cyclist facilities (including appropriate locations for 
overbridges) and public transport facilities, and integration with 
the M5 East Motorway, 

o ancillary infrastructure and operational facilities, such as 
operational and maintenance facilities, ventilation structures and 
systems, and fire and emergency services and infrastructure for 
the proposal, including (if required) additional infrastructure (such 
as tolling infrastructure) for the M5 East Motorway, 

o location and operational requirements of construction ancillary 
facilities and access, 

o land use changes as a result of the proposal and the acquisition 
of privately owned, Council and Crown lands, and impacts to 
Council and Crown lands, and 

o relationship and/or integration with existing public and freight 
transport services; 

• an analysis of the proposal including an assessment, with a particular 
focus on the requirements of the listed key issues, in accordance with 
clause 7(1)(d) of Schedule 2 of the Regulation (where relevant), including 
an identification of how relevant planning, land use and development 
matters (including relevant strategic and statutory matters) have been 
considered in the impact assessment (direct, indirect and cumulative 
impacts) and/or in developing mitigation measures (to avoid, manage, 
offset and monitor impacts and where relevant, improve the existing 
environment); 

• detail how the principles of ecologically sustainable development will be 
incorporated in the design, construction and ongoing operation phases of 
the proposal; and 

• details of the proposal’s relationship to and consistency with the broader 
WestConnex, and an assessment of the cumulative impacts taking into 
consideration the WestConnex program of works. 

 
Where relevant, the assessment of key issues below, and any other 
significant issues identified in the risk assessment, must include: 
• adequate baseline data, in terms of temporal, spatial and parameters 

monitored; 
• consideration of the potential cumulative impacts due to other 

development in the vicinity (completed, underway or proposed); and 
• measures to avoid, minimise and if necessary offset predicted impacts, 

including detailed contingency plans for managing any significant risks to 
the environment. 

Key issues  
 

The EIS must also address the following specific matters: 
 
Traffic and Transport  — including but not limited to: 
• details of how the proposal meets the objectives of the overall 

WestConnex program; 
• details of how the traffic and transport objectives of the proposal, and 

service and infrastructure responses, take into account: adjacent sensitive 
land uses; future housing and employment growth areas; existing town, 
employment and industrial centres; approved and proposed infrastructure 
proposals; and broader transport needs (including public transport, cyclist 
and pedestrian requirements and facilities); including with specific 
reference to: 

• the preferred alignment and design, 
• the proposed interchanges and connections to the surrounding 

road network, and 
• associated road and related transport infrastructure facilities; 
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• an assessment and modelling of operational traffic and transport impacts 
on the local and regional road network (in consultation with affected 
councils), and the Sydney motorway network, including the consideration 
of planning proposals, major urban renewal and development, the 
potential cumulative impacts of Stage 3 – M4 South (Haberfield to St 
Peters), and the impacts of potential shifts of traffic movements to 
alternative routes outside the proposal area (including as a result of tolls); 

• induced traffic and operational implications for public transport 
(particularly with respect to strategic bus corridors and bus routes) and 
future public transport opportunities; 

• impacts on property and business access and on street parking provision, 
including permanent and temporary (construction) changes to access and 
parking, and traffic management measures such as clearways; 

• impacts on cyclists and pedestrian access and safety and consideration 
of opportunities to integrate cycleway and pedestrian elements with 
surrounding networks; 

• construction traffic and transport impacts of the proposal (including 
ancillary facilities) and associated management measures, in particular: 

• impacts on the road network (including safety and level of service, 
parking, pedestrian and cyclist access, and disruption to public 
transport services and access to properties), 

• route identification and suitability for heavy vehicles, and 
scheduling of transport movements, particularly movements 
outside standard construction hours,  

• the number, frequency and size of construction related vehicles 
(both light and heavy vehicles),  

• the nature of existing traffic on construction access routes 
(including consideration of peak traffic times), and 

• the need to close, divert or otherwise reconfigure elements of the 
road network associated with construction of the proposal, and 

• having reference to the cumulative construction impacts of other 
infrastructure preparing for or commencing construction. 
 

Air Quality  – including but not limited to: 
• an assessment of construction and operational activities that have the 

potential to impact on in-tunnel, local and regional air quality. The air 
quality impact assessment must provide an assessment of the risk 
associated with potential discharges of fugitive and point source 
emissions on sensitive receivers, and include: 

• the identification of all sources of air pollution and assess 
potential emissions of PM10, PM2.5, CO, NO2 and other nitrogen 
oxides and volatile organic compounds (eg BTEX) and consider 
the impacts from the dispersal of these air pollutants on the 
ambient air quality along the proposal route, proposed ventilation 
outlets and portals, surface roads in the vicinity of the St Peters 
interchange, the alternative surface road network, and in-tunnel 
air quality,  

• assessment of worst case scenarios for in-tunnel and ambient air 
quality, including assessment of a range of traffic scenarios, 
including worst case design maximum traffic flow scenario 
(variable speed) and worst case breakdown scenario, and 
discussion of the likely occurrence of each, 

• details of the proposed tunnel design and mitigation measures to 
address in-tunnel air quality and the air quality in the vicinity of 
portals and any mechanical ventilation systems (ie ventilation 
stacks and air inlets) including details of proposed air quality 
monitoring (including criteria), 

• demonstrate how the project and ventilation design ensures that 
concentrations of air emissions meet NSW, national and 
international best practice for in-tunnel and ambient air quality, 
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and taking into consideration the approved criteria for the 
NorthConnex project, 

• consideration of any advice from the Advisory Committee on 
Tunnel Air Quality on the project particularly in relation to 
assessment methodology,  

• details of any emergency ventilation systems, such as air 
intake/exhaust stacks, including protocols for the operation of 
these systems in emergency situations, potential emission of air 
pollutants and their dispersal, and safety procedures, and 

• details of in-tunnel air quality control measures considered, 
including air filtration. Justification must be provided to support 
the proposed measures;  

• details of the proposed mitigation measures to prevent the generation and 
emission of dust (particulate matter and TSP) and air pollutants (including 
odours) during the construction of the proposal, particularly in relation to 
ancillary facilities (such as concrete batching plants), the use of mobile 
plant, stockpiles and the processing and movement of spoil; 

• cumulative assessment of the local and regional air quality due to the 
operation of the M5 East Motorway ventilation stack, operation of Stage 3 
– M4 South (Haberfield to St Peters), and surface road operations; 

• The air quality assessment including the setting of air quality criteria must 
be done in consultation with NSW Health, and the Environment Protection 
Authority and the consideration of any applicable advice provided by the 
Advisory Committee on Tunnel Air Quality; and 

• modelling (including dispersion modelling) must be conducted in 
accordance with the Approved Methods for the Modelling and 
Assessment of Air Pollutants in NSW (EPA, 2005) or a suitably justified 
and verified alternative method based on current scientific understanding 
of atmospheric dispersion. Particular attention must be given to the 
verification of the method of predicting local air quality or meteorological 
conditions based on non-local or modelled data. 

 
Human Health  – including but not limited to: 
• an assessment of human health impacts with particular consideration of: 

• how the design of the proposal minimises adverse health impacts, 
• human health impacts from the operation of the tunnel under a 

range of conditions, including worst case operating condition, 
• human health risks and costs associated with the proposal, 

including those associated with air quality, noise and vibration, 
and social impacts, during the construction and operation of the 
proposal, and 

• the Environmental Health Risk Assessment: Guidelines for 
assessing human health risks from environmental hazards 
(enHealth, 2012) and Air Quality in and Around Traffic Tunnels 
(NHMRC, 2008).   

 
Noise and Vibration  — including but not limited to: 
• an assessment of the noise impacts of the proposal during operation, 

consistent with the Road Noise Policy (EPA, 2011) and NSW Industrial 
Noise Policy (EPA, 2000). The assessment must address: 

• the redistribution of traffic, 
• impacts to receivers (dwellings, child care centres, educational 

establishments, hospitals, motels, nursing homes, or places of 
worship),  

• sleep disturbance, and  
• the characteristics of noise (eg. low frequency noise); 

• an assessment of construction noise and vibration impacts, consistent 
with the Interim Construction Noise Guideline (ICNG) (DECCW, 2009) 
and Assessing Vibration: a technical guideline (DEC, 2006). The 
assessment must address:  



5 
 

• the nature of construction activities (including transport, tonal or 
impulsive noise-generating works and the removal of operational 
noise barriers, as relevant),  

• the intensity and duration of noise and vibration impacts (both air 
and ground borne),  

• the nature, sensitivity and impact to receivers,  
• the need to balance timely conclusion of noise and vibration-

generating works with periods of receiver respite, and other 
factors that may influence the timing and duration of construction 
activities (such as traffic management),  

• an indication of potential for works outside standard construction 
hours, including predicted levels, exceedances and number of 
potentially affected receivers, justification for the activity in terms 
of the ICNG; and 

• cumulative assessment of potential construction noise and vibration 
impacts due to other developments in the vicinity, including future stages 
of WestConnex. 

 
Biodiversity  — including but not limited to: 
• an assessment of the potential ecological impacts of the proposal, with 

specific reference to vegetation and habitat clearing, connectivity, edge 
effects, weed dispersal, riparian and aquatic habitat impacts, soil and 
water quality impacts and operational impacts. The assessment must: 

• make specific reference to impacts on landscape values, 
biodiversity values of native vegetation and threatened species or 
populations, including worst case estimates of vegetation clearing 
and operational impacts; 

• demonstrate a design philosophy of impact avoidance on 
ecological values, and in particular, ecological values of high 
significance, and be consistent with the ‘avoid, minimise or offset’ 
principle; 

• be undertaken in accordance with the Framework for Biodiversity 
Assessment (OEH, 2014) and the NSW Biodiversity Offsets 
Policy for Major Projects (OEH, 2014), and by a person 
accredited in accordance with section 142B(1)(c) of the 
Threatened Species Conservation Act, 1995. Impacts on species, 
populations and ecological communities that will require further 
consideration and provision of information specified in section 9.2 
of the Framework for Biodiversity Assessment include those 
identified by the OEH. Species specific surveys shall be 
undertaken for those species and in accordance with the survey 
requirements specified by the OEH; and 

• in relation to aquatic biodiversity be consistent with the draft 
Policy and Guidelines for Fish Habitat Conservation and 
Management – Update 2013 (DPI, 2013). 

• The assessment of potential ecological impacts is to comply with the 
requirements of the Guidelines for preparing Assessment Documentation 
relevant to the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) — WestConnex New M5 Project (EPBC 2015/7520). 
The assessment is to contain detailed identification and assessment of 
direct and indirect impacts on threatened species and ecological 
communities that will, are likely to, or may be significantly impacted by the 
proposal, including but not limited to:  

• Cooks River/Castlereagh Ironbark Forest of the Sydney Basin 
Bioregion, 

• Green and Golden Bell Frog (Littoria aurea), 
• Turpentine-Ironbark Forest in the Sydney Basin Bioregion, 
• Bynoe’s Wattle (Acacia bynoeana), 
• Downy Wattle (Acacia pubescens), 
• Deane’s Paperbark (Melaleuca deanei), 
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• Hairy Geebung (Persoonia hirsuta), 
• Spiked Rice-flower (Pimelea spicata), 
• Magenta Lilly Pilly (Syzygium paniculatum), and 
• Black-eyed Susan (Tetratheca juncea). 

 
Urban Design and Visual Amenity  – including, but not limited to: 
• a consideration of the urban design and visual amenity implications of the 

proposal, including supporting infrastructure, during construction and 
operation. The assessment must identify urban design and landscaping 
objectives to enhance the ventilation stacks, interchanges, tunnels, ‘cut 
and cover’ arrangements, consider resulting residual land and treatments, 
and demonstrate how the proposed hard and soft urban design elements 
of the proposal would be consistent with the existing and desired future 
character of the area traversed affected by the proposal; 

• identification of opportunities to utilise surplus or residual land, and utilise 
key structures (such as stacks) for multiple uses ie integration with other 
structures; 

• evaluation of the visual impacts and urban design aspects of the proposal 
(and its components) on surrounding areas, and consistency with the 
urban and landscape design of the M5 East Motorway and WestConnex 
Urban Design Corridor Framework; 

• a consideration of impacts on views and vistas, streetscapes, key sites 
and buildings, and direct amenity impacts (such as proximity and 
overshadowing); 

• details of urban design and landscape mitigation measures, having regard 
to the urban design and landscape objectives for the proposal; 

• measures to manage lighting impacts both during construction and 
operation, in particular lighting of the St Peters interchange and impacts 
on the operation of Sydney Airport; and 

• artists’ impressions and perspective visualisations of the proposal from a 
variety of locations along and adjacent to the route. 

 
Land Use, Social and Economic  — including, but not limited to: 
• a description of the existing socio-economic environment; 
• impacts on directly affected properties and land uses, including impacts 

related to access, land use, settlement and subsidence associated with 
tunnel excavation, property acquisition (including relocations and 
expenses for those properties acquired) and amenity related changes; 

• social and economic impacts to businesses and the community within the 
vicinity of the proposal, with associated property acquisition, traffic, 
access, property, public domain and open space, and amenity and health 
related changes (including the broader regional impacts associated with 
the closure of the Alexandria landfill site should this be part of the 
proposal); 

• opportunities for local centre and street revitalisation near the St Peters 
interchange; 

• an assessment of the impact of the proposal on community facilities, 
including open space and recreational facilities. The assessment must 
include the use of existing facilities impacted by the proposal, and options 
and opportunities for the relocation and/or reconfiguration of the 
community facilities, both temporary and permanent; 

• where there are potential impacts to the OEH estate reserved under the 
National Parks and Wildlife Act 1974 or where the proposal is located 
upstream of OEH estate, an assessment of the matters to be considered 
outlined in the Guidelines for developments adjoining land and water 
managed by DECCW (DECCW 2010); 

• potential impacts on utilities (including communications, electricity, gas, 
and water and sewerage) and the relocation of these utilities; and 

• a draft Community Consultation Framework identifying relevant 
stakeholders, procedures for distributing information and 
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receiving/responding to feedback and procedures for resolving 
stakeholder and community complaints during construction and operation. 
Key issues that must be addressed in the draft Strategy include: 

• traffic management (including property access, pedestrian 
access), 

• landscaping/urban design matters, 
• construction activities including out of hours work, and 
• noise and vibration mitigation and management. 

 
Soil, Water and Hydrology — including but not limited to: 
• an assessment of construction and operational erosion and sediment and 

water quality discharge impacts, taking into account impacts from treated 
discharge, accidents and runoff (i.e. acute and chronic impacts), having 
consideration to impacts to surface water runoff, soil erosion and 
sediment transport, mass movement, salinity and iron levels. The 
assessment must include identification and estimation of the quality and 
quantity of pollutants that may be introduced into any waterways by 
source and discharge point;   

• an assessment of water quality impacts on receiving waterways likely to 
be affected by the proposal (including Wolli, Cup and Saucer Creeks, 
Cooks River and Alexandria Canal). The assessment must include 
existing water quality, geomorphology, riparian vegetation and 
rehabilitation of riparian land, and have reference to the NSW Water 
Quality Objectives and relevant public health and environmental water 
quality trigger values and criteria, including those specified in the 
Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality (ANZECC/ARMCANZ 2000), any applicable regional, local or site-
specific guidelines and any licensing requirements; 

• an assessment of groundwater impacts (including ancillary facilities such 
as the tunnel control centre and any deluge systems), considering local 
impacts along the length of the tunnels and impacts on local and regional 
hydrology including consideration of any Water Sharing Plan and impacts 
on groundwater flow. The assessment must consider: extent of 
drawdown; impacts to groundwater quality; volume of groundwater that 
will be taken (including inflows); discharge requirements; location and 
details of groundwater management and implications for groundwater-
dependent surface flows, groundwater-dependent ecological 
communities, and groundwater users. The assessment must include 
details of proposed surface and groundwater monitoring and be prepared 
having consideration to the requirements of the NSW Aquifer Interference 
Policy; 

• identification of potential impacts of the proposal on existing flood 
regimes, consistent with the Floodplain Development Manual (Department 
of Natural Resources, 2005), including impacts to existing receivers and 
infrastructure and the future flood mitigation options for and development 
potential of affected land, demonstrating consideration of the changes to 
rainfall frequency and/or intensity as a result of climate change on the 
proposal. The assessment must demonstrate due consideration of flood 
risks during construction and in the proposal design; 

• identifying potential impacts of the development on acid sulphate soils in 
accordance with the relevant guidelines and a description of the mitigation 
measures proposed to minimise potential impacts; and 

• a Spoil Management Strategy detailing how spoil will be managed during 
construction, including likely volumes, likely nature and classification of 
excavated material, opportunities for recycling, potential disposal sites 
(including description of sites), stockpile management, and method(s) and 
route of transportation. 

 
Contaminated Sites – including but not limited to: 
• an assessment of contaminated sites in accordance with the guidelines 
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made or approved under section 105 of the Contaminated Land 
Management Act 1997. The assessment must include details of proposed 
remediation measures and justification for the proposed measures in 
terms of the proposed final use of that land;  

• status of site contamination and suitability of the site for the proposal, 
including the suitability of the Alexandria landfill site for the St Peters 
interchange; 

• an assessment of the potential disturbance of contaminated bed 
sediments in the Alexandra Canal, and interception of contaminated water 
from the Botany Sand Beds aquifer; and 

• having reference to the assessments conducted in satisfaction of the 
above, consideration of whether or not a site auditor, accredited under the 
Contaminated Land Management Act 1997, has or will be engaged to 
issue a site audit statement to certify on the suitability of the current or 
proposed uses.  

 
Heritage  — including but not limited to: 
• impacts to State and local non-Aboriginal heritage (including conservation 

areas, built heritage landscapes and archaeology) must be assessed. 
Where impacts to State or locally significant historic heritage are 
identified, the assessment must: 

• outline the proposed mitigation and management measures 
(including measures to avoid significant impacts and an 
evaluation of the effectiveness of the mitigation measures) 
generally consistent with the guidelines in the NSW Heritage 
Manual (Heritage Office and Department of Urban Affairs and 
Planning 1996), 

• be undertaken by a suitably qualified heritage consultant(s) with 
relevant heritage expertise (note: where archaeological 
excavations are proposed the relevant consultant must meet the 
NSW Heritage Council’s Excavation Director criteria), 

• include a statement of heritage impact for all heritage 
items/conservation areas to be impacted (including significance 
assessment), This must include detailed mapping of all heritage 
items and how they are affected by the proposal, 

• include details of any proposed mitigation measures (architectural 
and landscape), 

• consider the impacts from vibration, demolition, archaeological 
disturbance, altered historical arrangements and access, 
increased traffic, landscape and vistas, and architectural noise 
treatment, and 

• develop an appropriate archaeological assessment methodology, 
including research design, in consultation with the Department 
and the Heritage Council of New South Wales, to guide physical 
archaeological test excavations and include the results of these 
excavations; and 

• impacts to Aboriginal heritage (including cultural and archaeological 
significance), in particular impacts to Aboriginal objects and potential 
archaeological deposits (PAD), should be assessed. Where impacts are 
identified, the assessment shall: 

• outline the proposed mitigation and management measures 
(including measures to avoid significant impacts and an 
evaluation of the effectiveness of the measures) generally 
consistent with the Draft Guidelines for Aboriginal Cultural 
Heritage Impact Assessment and Community Consultation 
(Department of Environment and Conservation 2005) and other 
relevant guidelines and requirements, 

• be undertaken by a suitably qualified heritage consultant(s), 
• demonstrate effective consultation with Aboriginal stakeholders in 

determining and assessing impacts and developing and selecting 
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options and mitigation measures (including the final proposed 
measures), 

• assess and document the archaeological and cultural heritage 
significance of affected sites, and 

• undertake appropriate archaeological investigations generally in 
accordance with the Code of Practice for Archaeological 
Investigation of Aboriginal Objects in NSW (DECCW 2010), to 
establish the full spatial extent and significance of any 
archaeological evidence across each site/area of PAD, and 
include the results of these excavations. If an alternative 
excavation method is proposed, it shall be developed in 
consultation with OEH. 
 

Environmental Risk Analysis  — notwithstanding the above assessment 
requirements, the EIS must include an environmental risk analysis to identify 
potential environmental impacts associated with the proposal (construction 
and operation), proposed mitigation measures and potentially significant 
residual environmental impacts after the application of proposed mitigation 
measures. Where additional key environmental impacts are identified through 
this environmental risk analysis, an appropriately detailed impact assessment 
of this additional key environmental impact must be included in the EIS. 

Consultation  During the preparation of the EIS, you must consult with the relevant local, 
State or Commonwealth Government authorities, service providers, 
community groups and affected landowners.   
• local, State and Commonwealth government authorities, including the: 

o Environment Protection Authority, 
o Office of Environment and Heritage (including Heritage Division), 
o The Heritage Council of NSW, 
o Department of Primary Industries, 
o NSW Office of Water, 
o NSW Health (including Local Health Districts), 
o Roads and Maritime Services, 
o Transport for NSW, 
o UrbanGrowth NSW; 
o Sydney Water, 
o Canterbury City Council, 
o Hurstville City Council, 
o Rockdale City Council, 
o Marrickville Council, 
o City of Botany Bay Council,  
o City of Sydney, 
o Civil Aviation Safety Authority, and 
o Air Services Australia; 

• specialist interest groups, including Local Aboriginal Land Councils, 
Aboriginal stakeholders, and pedestrian and bicycle user groups; 

• utilities and service providers; and 
• the public, including community groups and adjoining and affected 

landowners. 
 
The EIS must describe the consultation process and the issues raised, and 
identify where the design of the proposal has been amended in response to 
these issues.  Where amendments have not been made to address an issue, 
a short explanation must be provided. 

Further consultation 
after 2 years  

If you do not lodge an EIS for the proposal within 2 years of the issue date of 
these SEARs, you must consult further with the Secretary in relation to the 
preparation of the EIS.   

 
 



Guidelines for preparing Assessment Documentation relevant to the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

 
WestConnex New M5 Project (EPBC 2015/7520) 

 
The WestConnex New M5 Project will be assessed under the Assessment Bilateral 
Agreement (2015) with NSW. These Guidelines are intended to ensure there is sufficient 
information in the assessment report on the impacts of this controlled action on each 
relevant matter of national environmental significance so the Commonwealth decision-maker 
may consider those impacts when determining whether or not to approve the action and, if 
so, on what conditions. These Guidelines do not stand alone but are a supplement to the 
Secretary’s Environmental Assessment Requirements issued on 5 March 2015 and must be 
addressed in conjunction with these requirements. 

1 GENERAL REQUIREMENTS - BACKGROUND AND DESCRIPTION OF THE ACTION 

The Assessment Documentation must include the precise location of all works to be 
undertaken (including associated offsite works and infrastructure), structures to be built or 
elements of the action that may have impacts on matters of national environmental 
significance (MNES). 

2 KEY ISSUES – BIODIVERSITY -MATTERS OF NATIONAL ENVIRONMENTAL 
SIGNIFICANCE 

The Assessment Documentation must identify and/or describe each MNES protected by 
controlling provisions of Part 3 of the EPBC Act likely to be located in the project area or in 
the vicinity. For this proposal there is one MNES: 

• listed threatened species and communities (EPBC Act Section 18 and 18A) . 

The Department of the Environment has provided a list of threatened species and 
communities that are considered to be at risk of impact from the proposal at Attachment 1. 
This is not necessarily an inclusive list and it is the responsibility of the proponent to ensure 
that all EPBC Act listed threatened species and communities have been identified and 
assessed accordingly. 

The Assessment Documentation must describe: 

i. the environment with regard to each relevant listed threatened species and 
community (including suitable breeding habitat, suitable foraging habitat, important 
populations, habitat critical for survival, etc). Consideration of, and reference to any 
relevant Commonwealth guidelines and policy statements including listing advice, 
conservation advice, recovery plans and threat abatement plans is essential. 

ii. Details of the scope, timing/effort (survey season/s) and methodology for studies or 
surveys used to provide information on the EPBC Act listed species and species 
habitat or listed ecological communities at the site (and in areas that may be 
impacted by the project. Include details of: 

o best: practice survey guidelines applied; and 
o how they are consistent with (or a justification for divergence from) published 

Australian Government guidelines and policy statements. 



3 IMPACTS 

The Assessment Documentation must include a description of all of the relevant direct and 
indirect impacts of the action on relevant listed species and communities (identified in 
Section 2). Impacts during all phases of the project must be addressed, and the following 
information provided: 

i. a description of the impacts of the action on listed species and communities; 

ii. a detailed analysis of the nature and extent of the likely direct, indirect and 
consequential impacts relevant to listed species and communities, including likely  
short-term and long-term impacts – refer to the Significant Impact Guidelines 1.1 - 
Matters of National Environmental Significance for guidance on the various types of 
impact that need to be considered; 

iii. consideration of, and reference to any relevant Commonwealth guidelines and policy 
statements including listing advice, conservation advice, recovery plans and threat 
abatement plans is essential. 

iv. a statement whether any relevant impacts are likely to be unknown, unpredictable or 
irreversible; 

v. any technical data and other information used or needed to make a detailed 
assessment of the relevant impacts; 

vi. an explanation of how the views of Indigenous stakeholders, directly affected by  the 
action, have been sought and considered in the assessment if the action will have or 
is likely to have a significant impact on threatened species and communities that 
relates to their Indigenous cultural heritage. Including where relevant, how guidelines 
published by the Commonwealth in relation to consulting with Indigenous peoples for 
proposed actions that are under assessment have been considered and applied. 

The Assessment Documentation must identify and address cumulative impacts to listed 
threatened species and communities, where potential project impacts are in addition to 
existing impacts of other activities (including known potential future expansions or 
developments by the proponent and other proponents in the region and vicinity). 

The Assessment Documentation must also provide a detailed assessment of any likely 
impact that this proposed action may facilitate on the relevant listed threatened species and 
communities at the local, regional, state and national scale. 

4 AVOIDANCE AND MITIGATION MEASURES / ALTERNATIVES  

The Assessment Documentation must provide information on all proposed avoidance and 
mitigation measures to manage the relevant impacts of the action on listed threatened 
species and communities. 

The Assessment Documentation also must take into account relevant agreements and plans 
that cover impacts on listed threatened species and communities including but not limited to: 

• any recovery plan, conservation advice for the species or community; 



• any threat abatement plan for a process that threatens the species; 

• any wildlife conservation plan for the species. 

The Assessment Documentation must include, and substantiate, specific and detailed 
descriptions of the proposed avoidance and mitigation measures, based on best available 
practices and must include the following elements: 

(a) A list of avoidance and mitigation measures proposed to be undertaken to prevent or 
minimise the relevant impacts of the action on specific listed threatened species and 
communities, including: 

i. a description of proposed avoidance and mitigation measures to deal with 
relevant impacts of the action; 

ii. assessment of the expected or predicted effectiveness of the mitigation 
measures, including the scale and intensity of impacts of the proposed action and 
the on-ground benefits to be gained through each of these measures; and 

iii. a description of the outcomes that the avoidance and mitigation measures will 
achieve. 

(b) A detailed outline of a plan for the continuing management, mitigation and monitoring of 
impacts of the action on relevant listed threatened species and communities, including a 
description of the outcomes that will be achieved and any provisions for independent 
environmental auditing. 

(c) Consideration of, and reference to any relevant Commonwealth guidelines and policy 
statements including listing advice, conservation advice, recovery plans and threat 
abatement plans is essential. 

5  RESIDUAL IMPACTS / OFFSETS 

The Assessment Documentation must provide details of the likely residual unavoidable 
impacts on listed threatened species and communities that are likely to occur after the 
proposed activities to avoid and mitigate all impacts are taken into account. The Assessment 
Documentation must: 

i. include the reasons why avoidance or mitigation of impacts is not reasonably 
achieved; and  

ii. identify the significant residual impacts on listed threatened species and 
communities. 

If after all reasonable avoidance and mitigation measures have been put in place, there is a 
residual adverse impact on an EPBC Act listed threatened species or ecological community, 
offsets must be applied. The Assessment Documentation must include details of how the 
current published NSW Framework for Biodiversity Assessment (FBA) has been applied in 
accordance with the objects of the EPBC Act. The Assessment Documentation must include 
details of the offset package to compensate for significant residual impacts on EPBC listed 
threatened species and communities. 

For the purposes of approval under the EPBC Act, it is a requirement that offsets directly 
contribute to the ongoing viability of the specific protected matter impacted by a proposed 



action i.e. ‘like for like’. In applying the FBA, residual impacts on EPBC Act listed threatened 
ecological communities must be offset with Plant Community Type(s) (PCT) that are 
ascribed to the specific EPBC listed ecological community. PCTs from a different vegetation 
class will not generally be acceptable as offsets for EPBC listed communities. 

Any significant residual impacts not addressed by the FBA may need to be addressed in 
accordance with the Environment Protection and Biodiversity Conservation Act 1999 
Environmental Offset Policy. http://www.environment.gov.au/epbc/publications/epbc-act-
environmental-offsets-policy 
 
If EPBC Act Environmental Offset Policy is used to calculate proposed offsets for a 
threatened species or community please contact the Department of Planning and 
Environment for specific information on applying the EPBC Act offset policy calculator. 
 
6  ENVIRONMENTAL RECORD OF PERSON(S) PROPOSING TO TAKE THE ACTION 

The information provided must include details of any proceedings under a Commonwealth, 
State or Territory law for the protection of the environment or the conservation and 
sustainable use of natural resources against: 

(a) the person proposing to take the action; and 

(b) for an action for which a person has applied for a permit, the person making the 
application. 

If the person proposing to take the action is a corporation, details of the corporation’s 
environmental policy and planning framework must also be included. 

7 INFORMATION SOURCES PROVIDED IN THE ASSESSMENT DOCUMENTATION 

For information given in the Assessment Documentation, state: 

(a) the source of the information;  

(b) how recent the information is;  

(c) how the reliability of the information was tested;  

(d) what uncertainties (if any) are in the information; and 

(e) what guidelines, plans and/or policies were considered. 

 

REFERENCES 

1. Environment Protect and Biodiversity Conservation Act 1999 - section 51-55, section 
96A(3)(a)(b), 101A(3)(a)(b), section 136, section 527E 

 
2. Environment Protect and Biodiversity Conservation Regulations 2000 - Division 3.2, 

3.02(a)(b)(ii)(iii),  Division 5.2,  Schedule 4 
 
3. NSW Assessment Bilateral Agreement (2015) - Item 18.1, Item 18.5, Schedule 1 
 
4. Matters of National Environmental Significance Significant impact guidelines 1.1 (2013) EPBC Act  
 
5. Environment Protect and Biodiversity Conservation Act 1999 Environmental Offsets Policy 

October 2012 



ATTACHMENT 1 – Listed threatened species and communities relevant to the 
construction and operation of WestConnex new M5, NSW (EPBC 2015/7520) 

 

The construction and operation of WestConnex new M5 was determined to be a controlled 
action under section 75 of the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) on 11 August 2015. 

The controlled action is likely to have a direct and indirect impact on matters of national 
environment significance, in particular, threatened species and ecological communities 
(sections 18 and 18A). 

A number of threatened species and ecological communities protected under Part 3 of the 
EPBC Act have been identified as potentially impacted by the proposed action. 

The Department considers that the following threatened species and ecological communities 
will be impacted directly and or indirectly by the proposed action: 

o Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion– critically 
endangered 

o Green and Golden Bell Frog (GGBF) (Littoria aurea) – vulnerable 

The Department considers that the following threatened species and ecological communities 
may be at risk from the proposed action. The Assessment Documentation must identify 
whether or not a significant impact is likely for these matters and the describe the basis for 
the conclusion. 

o Turpentine Ironbark Forest in the Sydney Basin Bioregion – critically endangered 

o Bynoe’s Wattle (Acacia bynoeana) - vulnerable 

o Downy Wattle (Acacia pubescens) - vulnerable 

o Deane’s Paperbark (Melaleuca deanei) - vulnerable 

o Hairy Geebung (Persoonia hirsuta) - endangered 

o Spiked Rice-flower (Pimelea spicata) - endangered 

o Magenta Lilly Pilly (Syzygium paniculatum) - vulnerable 

o Black-eyed Susan (Tetratheca juncea) – vulnerable 

It is the responsibility of the proponent to ensure all EPBC Act listed threatened species and 
ecological communities potentially impacted have been identified and assessed. Any 
significant residual impacts must be offset. 
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Home  > Environment protection licences  > POEO Public Register  >
Search for licences, applications and notices

Licence summary

Summary Licence No: 4627

View this licence (PDF document 137 kb)

Licence holder: ALEXANDRIA LANDFILL PTY LTD
Premises: ALEXANDRIA LANDFILL

10 ALBERT STREET, ST PETERS, NSW, 2044
LGA: MARRICKVILLE  Catchment: Sydney Coast & Georges River

Administrative
fee: $3,808.00

Licence status: Issued
Activity type: Waste disposal by application to land
Licence review: Complete date 30 Jun 2014

Complete date 30 Jun 2009
Complete date 01 Jul 2003
Due date 30 Jun 2019

Pollution incident
management

plan:
Last tested 01 Jan 2014
Last updated 01 Jan 2014

Applications

Number Application type Current status Date received

140516 s.55 Licence
Transfer

Approved 18 Jun 2001

140976 s.55 Licence
Transfer

Approved 19 Dec 2001

Environment & Heritage | POEO Licences, Application and Notice Detail http://www.epa.nsw.gov.au/prpoeoapp/Detail.aspx?instid=4627&id=46...

1 of 3 14/07/2014 3:42 PM



Notices

Number Issue date Notice type
1017904 31 May 2002 s.91 Clean Up Notice

1017963 06 Jun 2002 s.91 Clean Up Notice

1018247 18 Jun 2002 s.91 Clean Up Notice

1018386 21 Jun 2002 s.91 Clean Up Notice

1018818 09 Jul 2002 s.58 Licence Variation

1024148 07 Jan 2003 s.58 Licence Variation

1028703 04 Jul 2003 s.58 Licence Variation

1040317 02 Sep 2004 s.58 Licence Variation

1041133 29 Sep 2004 s.58 Licence Variation

1042998 30 Sep 2005 s.58 Licence Variation

1057971 31 Mar 2006 s.58 Licence Variation

1061862 02 Nov 2006 s.58 Licence Variation

1067504 04 Dec 2006 s.58 Licence Variation

1068196 21 Jun 2007 s.58 Licence Variation

1093194 31 Oct 2008 s.58 Licence Variation

1099148 30 Mar 2009 s.58 Licence Variation

1127043 15 Apr 2011 s.91 Clean Up Notice

1127407 21 Apr 2011 s.110 Variation of Clean Up Notice

1127781 28 Apr 2011 s.110 Variation of Clean Up Notice

1128035 03 May 2011 s.110 Variation of Clean Up Notice

1128694 21 Jun 2011 s.91 Clean Up Notice

1507165 03 Aug 2012 s.58 Licence Variation

Pollution studies and reduction programs

Title Program typeStart date Complete date 

Improvements to design of active cell Waste 16 Jul 2012 Conditions

Annual Returns

Start date End date Date
received

Non-complianceLBL data

01-Dec-2012 30-Nov-2013 30-Jan-2014 yes Not available

01-Dec-2011 30-Nov-2012 30-Jan-2013 yes Not available

01-Dec-2010 30-Nov-2011 31-Jan-2012 Not available

01-Dec-2009 30-Nov-2010 10-Feb-2011 No Not available

01-Dec-2008 30-Nov-2009 29-Jan-2010 No Not available

01-Dec-2007 30-Nov-2008 27-Jan-2009 No Not available

01-Dec-2006 30-Nov-2007 01-Feb-2008 yes Not available

01-Dec-2005 30-Nov-2006 30-Jan-2007 No Not available

01-Dec-2004 30-Nov-2005 25-Jan-2006 yes Not available

01-Dec-2003 30-Nov-2004 15-Apr-2005 No Not available

01-Dec-2002 30-Nov-2003 29-Jan-2004 No Not available

01-Dec-2001 30-Nov-2002 29-Jan-2003 No Not available

01-Dec-2000 30-Nov-2001 30-Jan-2002 No Not available

01-Dec-1999 30-Nov-2000 Download
Annual
Return Form

Environment & Heritage | POEO Licences, Application and Notice Detail http://www.epa.nsw.gov.au/prpoeoapp/Detail.aspx?instid=4627&id=46...
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Healthy Environment, Health

Home  > Environment protection licences  > POEO Public Register  > 
Search for licences, applications and notices

Licence summary

  Search Again  Return to Previous P

Summary Licence No: 12594
View this licence (PDF document 143 kb)

Licence holder: BOILING PTY LTD
Premises: ALEXANDRIA RECYCLING CENTRE

10-16 Albert Street, ST PETERS, NSW, 2044
LGA: MARRICKVILLE  Catchment: Sydney Coast & Georges River

Administrative 
fee: $1,904.00

Licence status: Issued
Activity type: Waste storage - other types of waste

Recovery of general waste
Licence review: Complete date 08 Aug 2012

Due date 08 Aug 2017
Pollution incident 

management 
plan:

Yet to be confirmed

Notices

Number Issue date Notice type
1093242 31 Oct 2008 s.58 Licence Variation 
1099150 30 Mar 2009 s.58 Licence Variation 
1110780 02 Mar 2010 s.58 Licence Variation 
1123991 11 Feb 2011 s.58 Licence Variation 
1128662 08 Jun 2011 s.91 Clean Up Notice 
1500750 02 Sep 2011 s.91 Clean Up Notice 
1502233 02 Nov 2011 s.110 Variation of Clean Up Notice 
1504464 15 Mar 2012 s.58 Licence Variation 
1505382 05 Apr 2012 Penalty Notice 
1507603 08 Aug 2012 s.58 Licence Variation 
1520084 03 Jul 2014 s.110 Variation of Clean Up Notice 

Pollution studies and reduction programs

Page 1 of 2Environment & Heritage | POEO Licences, Application and Notice Detail

21/01/2015http://www.epa.nsw.gov.au/prpoeoapp/Detail.aspx?instid=12594&id=12594&option=licence&s...



Title Program
type

Start date Complete date

Improvements to Stormwater System Water 25 Jul 2012 Condit

Annual Returns

Start date End date Date
received

Non-
compliance

LBL data

01-Dec-2013 30-Nov-2014 Download 
Annual
Return Form

01-Dec-2012 30-Nov-2013 30-Jan-2014 Not availableNot available

01-Dec-2011 30-Nov-2012 30-Jan-2013 yes Not availableNot available

01-Dec-2010 30-Nov-2011 31-Jan-2012 Not availableNot available

01-Dec-2009 30-Nov-2010 10-Feb-2011 Not availableNot available

01-Dec-2008 30-Nov-2009 29-Jan-2010 No Not availableNot available

21-Jun-2008 30-Nov-2008 27-Jan-2009 No Not availableNot available

21-Jun-2007 20-Jun-2008 19-Aug-2008 yes Not availableNot available
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