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Determination
This Review of Environmental Factors (REF) assesses potential environmental impacts of the
construction and operation of a biomethane upgrader facility at the Malabar Wastewater Treatment
Plant and was prepared under Division 5.1 of the Environmental Planning and Assessment Act
1979 (EP&A Act). The biomethane upgrader facility is being developed jointly by Jemena and
Sydney Water. The facility will treat excess biogas from the existing anaerobic digestor system to
produce biomethane of suitable quality for blending to the gas network. The proposal is being
undertaken by or on behalf of a public authority and is permissible without consent. Sydney Water
is the determining authority for the proposal under Part 5 of the EP&A Act. The proposal has been
considered against the matters listed in clause 228 of the Environmental Planning and Assessment
Regulation 2000 (EP&A Regulation) (Appendix A).
During construction, the main potential environmental impacts of the proposal are typical
construction impacts such as noise, vibration and air quality (dust). During operation, the potential
impacts are primarily the hazards and risks associated with storage and transfer of raw biogas and
biomethane. The proposal will have a beneficial impact towards reduction of greenhouse gas
emissions and demonstrate a carbon neutral pathway for the gas network as NSW moves towards
net zero carbon emissions target. The assessment shows that if we adopt the measures identified
in this REF, the proposal will not have a significant environmental impact. Accordingly, an
Environmental Impact Statement (EIS) is not required for the proposal.
Jemena will carry out the proposal as described in this REF. If the scope of work or work methods
described in this REF change significantly following determination, additional environmental impact
assessment may be required.
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Executive summary
The NSW Government, in response to the growing need to action on climate change, has
established a net zero carbon emissions target by 2050, set out in Net Zero Plan Stage 1: 2020 –
2030 (State of New South Wales, 2020).
Jemena, in collaboration with Sydney Water and the Australian Renewable Energy Agency
(ARENA), proposes to undertake the Malabar Biomethane Project, which will involve upgrading
raw biogas produced at the Malabar Wastewater Treatment Plant (Malabar WWTP) into
biomethane for blending into the existing gas distribution network. The biomethane will meet the
Australian Standard (A4564:2020) Specification for General Purpose Natural Gas.
The proposal relates to the construction and operation of a biomethane upgrader facility at the
Malabar WWTP. The proposal is being developed jointly by Jemena and Sydney Water and is
permissible without consent. Sydney Water is the determining authority under Division 5.1 of the
EP&A Act.
The proposal will be located within the Malabar WWTP site, which is owned and operated by
Sydney Water. The area surrounding the site is of mixed-use, including infrastructure, residential
areas, and active and passive recreation, including the Malabar Headland National Park.
Biomethane facilities using biogas from wastewater treatment plants to generate gas are used
extensively overseas, however this would be the first in Australia. The proposal aims to
demonstrate technical viability and the pathway to commerciality for biomethane production and
use in the natural gas network. The proposal also aims to develop a renewable gas market,
increase skills, capacity and knowledge relevant to renewable energy technologies in producing a
net zero carbon emission gas supply.
Early consultation was undertaken with the local community through the established Malabar
WWTP Community Reference Group and a Community Information Session was held at Malabar
Beach Reserve which the entire Malabar community was invited to. Consultation will continue to
ensure the local community is updated on progress and in particular of potential impacts.
This Review of Environmental Factors assesses the potential impacts of the proposal on the
surrounding environment. Our assessment concludes that the proposal is unlikely to have a
significant adverse impact on the environment. The proposal will result in a positive long-term
improvement by reducing greenhouse gas emissions, and contributing to NSW Government’s net
zero carbon emissions target.
Sydney Water is in the process of renaming Malabar WWTP to Malabar Water Recycling Reuse
Facility (WRRF), however Malabar WWTP has been used throughout this REF as the assessment
commenced before the change was made.
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1 Introduction
1.1

Context

Jemena Limited (Jemena), in collaboration with Sydney Water and the Australian Renewable
Energy Agency (ARENA), proposes to undertake the Malabar Biomethane Project. The project
involves upgrading biogas produced at the Malabar Wastewater Treatment Plant (Malabar WWTP)
into biomethane to be exported into the local gas distribution network.
Jemena is an Australian infrastructure company that builds, owns and maintains a combination of
major gas and electricity assets across the eastern states of Australia. Jemena owns and manages
gas transmission and distribution pipelines, which enable the transfer of natural gas to over one
million residents and businesses. Jemena is currently investing in renewable gas projects across
Australia to provide affordable decarbonisation options to its customers. These projects include the
Western Sydney Green Gas Project, which has recently been commissioned as NSW’s first
renewable hydrogen project, and the Malabar Biomethane Project.
Sydney Water owns and operates Malabar WWTP. Sydney Water is a statutory State-owned
corporation that provides water, wastewater, recycled water and some stormwater services to over
five million people across Greater Sydney, Illawarra and the Blue Mountains. Sydney Water
operates under the Sydney Water Act 1994 with three equal objectives to protect public health,
protect the environment and be a successful business.
ARENA is an Australian Federal Government agency established with the purpose to improve the
competitiveness of renewable energy technologies and increase the supply of renewable energy
through innovation that benefits Australian consumers and businesses. ARENA invests in projects
to accelerate Australia’s shift to affordable, reliable renewable energy and is partly funding the
Malabar Biomethane Project. Jemena must comply with several commitments relating to delivery
and operation of the project.
The total cost of the Malabar Biomethane Project is approximately $14 million, jointly funded by
Jemena ($8.1 million) and ARENA ($5.9 million in grant funding). Sydney Water and Jemena will
enter into a Biogas Supply Agreement for the supply of biogas. Sydney Water will supply biogas,
power, and lease a portion of the Malabar WWTP site to Jemena for the placement and operation
of the proposed biomethane facility.
The Malabar Biomethane Project involves several components:
•

installation of the biomethane upgrader facility at the Malabar WWTP site

•

installation of the custody transfer station

•

the extension of Jemena’s existing secondary gas mains pipeline.

Each component is considered permissible without consent and can be assessed as an activity
under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act) with
assessment of environmental impacts in the form of a Review of Environmental Factors (REF).
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The scope of works presented in this REF relates to the construction and operation of the
biomethane upgrader facility only (the proposal). This REF assesses the potential environmental
impacts associated with the proposal and identifies safeguards that avoid or minimise potential
impacts.
The custody transfer station and secondary gas mains extension components are outside the
scope of this REF. Jemena will assess these components separately in accordance with their
established approval framework for extensions to their gas delivery network.

1.2
1.2.1

Proposal background
Proposal need

The NSW Government, in response to the growing need to act on climate change, has established
a net zero carbon emissions target by 2050. The foundation, strategy and proposed actions are
outlined in the Net Zero Plan Stage 1: 2020 – 2030 (State of New South Wales, 2020). The Net
Zero Plan aims to reduce carbon emissions by 35 percent (%) by 2030 compared to 2005 levels.
To meet this target whilst maintaining the supply of low-cost energy to customers, new sources of
renewable energy are required.
The NSW Gas Network (otherwise known as Jemena Gas Network) is a regulated network in
NSW, owned and operated by Jemena Gas Networks (JGN) (NSW) Ltd. The network delivers
approximately 89 petajoules of natural gas to 1.4 million residential homes, businesses and
industrial customers. JGN (NSW) has recently undertaken extensive engagement with customers
as part of their Access Arrangement for 2020-25. Many of JGN’s customers have advised they are
seeking gas alternatives for energy supply to meet their sustainability targets or accreditation
requirements. Further, the Green Star energy rating tool released in 2020 incentivises the removal
of Natural Gas Appliances (Green Building Council of Australia, 2018).
Jemena is investigating technologies that allow for a transition to a low or zero carbon gas
network, while delivering a competitive and sustainable consumer product. Jemena aims to
achieve this using multiple technologies, such as hydrogen and biomethane.
Biomethane is purified methane from biogas. Biogas is a mix of gasses, primarily methane and
carbon dioxide resulting from the decomposition of organic matter. Biogas is produced at Malabar
WWTP as part of the wastewater treatment process. Sydney Water currently captures the biogas
produced in the anaerobic digestors and transfers this into a cogeneration plant, where the biogas
is combusted, producing heat and electricity. The heat and electricity are used on site or exported
to the local electricity network. Excess biogas that cannot be used in the cogeneration engines is
flared (or combusted) in waste gas burners.
Capturing methane from anaerobic digesters and injecting into gas networks is practiced globally,
but no such plants are known to be operational in Australia. Biogas reuse has been practiced
locally however, mainly through combustion on-site for boilers, furnaces and reciprocating gas
engine generators, producing electricity for on-site consumption and occasionally for export to the
power network.
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Malabar WWTP is one of Sydney Water’s largest anaerobic digestion plants. The proposal
provides an opportunity to use the raw biogas that currently exceeds the WWTP site requirements
in a ‘biogas to grid’ project. The excess raw biogas supplied to the proposed biomethane plant will
be upgraded and blended into the NSW Gas Network and used in homes. The proposal would
maximise the use of biogas produced at the Malabar WWTP and reduce the amount of excess
biogas being flared through the waste gas burners. The proposal will help inform a practical
approach to using methane from organic waste sources to reduce net carbon emissions.
1.2.2

Proposal objectives

The proposal’s objective is to construct and operate a biomethane upgrader facility at the Malabar
WWTP.
Once successfully delivered, the proposal will enable the current energy market to:
a.

demonstrate the technical viability and the pathway to commerciality of biomethane
production for blending into the natural gas network

b.

develop a renewable gas market through a certification system for renewable gas

c.

increase uptake of biomethane technology by the Australian waste industry (eg wastewater
and anaerobic digestion)

d.

increase the value delivered by renewable energy, and reduce or remove barriers to
renewable energy uptake

e.

increase skills, capacity and knowledge relevant to renewable energy technologies.

The proposal will be instrumental to Australia’s shift to reliable renewable energy and contribute to
reducing carbon emissions.
1.2.3

Consideration of alternatives/options

Sydney Water undertook an options analysis as part of the Biomethane Project Expression of
Interest (the Biomethane Project EOI) presented as a submission to ARENA’s Advancing
Renewables Program (AECOM, 2019). The options analysis considered the different technologies,
markets for the resultant gas and several Sydney Water WWTP’s for the location of the
biomethane upgrader plant.
Technology options
Several different technologies were considered during project development, based on
commercially available biogas upgrading technologies. These include:
•

physical scrubbing (eg water scrubbing or organic scrubbing)

•

chemical scrubbing (eg amine scrubbing)

•

Pressure Swing Adsorption

•

membrane separation

•

cryogenic treatment.

Membrane separation technology has been identified as the preferred technology, based on
technology selections in other countries along with preliminary market sounding.
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Potential markets for biomethane
Sydney Water investigated a range of potential markets for biomethane, including:
•

injection into the existing natural gas network

•

fuel for buses/ taxis/ biosolids trucks/ fleet vehicles

•

niche markets for renewable methane and carbon dioxide

•

electricity grid stability services.

Biomethane supply to the gas network was selected for its potential to have a large application
across Australia. Other options may be considered for alternate projects and sites at a later stage.
Site consideration
Sydney Water operates 28 WWTPs across the greater Sydney region, of which 12 were
considered as a potential site for the biomethane upgrader facility. Of the 12 WWTPs sites, four
were shortlisted for their large potential biomethane yield (greater than 1,500 tonnes biomethane
per year); Malabar, North Head, St Marys and Bondi. St Marys was not considered further as it is
currently undergoing upgrade work to include a new cogeneration plant. Cogeneration plants are
already operating at Malabar, North Head and Bondi, making the three WWTPs suitable
candidates for a biomethane upgrader facility.
Jemena provided indicative price estimates for grid connection costs for the shortlisted sites. The
estimates assumed all the biogas would be converted to biomethane and injected into the large
capacity high pressure secondary gas distribution network. Given this, costs were dependent on
the distance of the WWTP site to an available connection to the existing Jemena secondary
system.
Of the three shortlisted WWTPs, Malabar had the closest connection to the Jemena gas
(secondary) network (1.4 km) compared to North Head (4.5 km) and Bondi (2.8 km), and was
therefore selected as the most cost effective option.
1.2.4

Preferred option

Based on the options analysis undertaken, the preferred option was a biomethane upgrader facility
located at Malabar WWTP using membrane separation technology. The biomethane produced
from the facility would be blended into the existing gas network through connection to Jemena’s
secondary network.
Membrane biomethane facilities have an additional benefit of being modular in nature, and often
supplied in containerised, field-deployable form. This reduces construction and establishment time
and reduces the technical transfer risk associated with a first of a kind project in Australia.
The proposal will provides:
•

a trial for new sustainable technology in Australia

•

a means to further maximise the use of all biogas at Malabar WWTP and

•

an option for Jemena’s customers seeking renewable gas.
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1.3

Consideration of Ecologically Sustainable Development

The proposal has been considered against the principles of ecologically sustainable development
(ESD) (refer to Table 1.1).
Table 1.1 Consideration of principles of ecologically sustainable development
Principle

Consideration in proposal

Precautionary principle – if there are threats
of serious or irreversible environmental
damage, lack of scientific uncertainty should
not be a reason for postponing measures to
prevent environmental degradation. Public and
private decisions should be guided by careful
evaluation to avoid serious or irreversible
damage to the environment where practicable,
and an assessment of the risk-weighted
consequences of various options.

The proposal will not result in serious or irreversible
environmental damage. There is no scientific uncertainty
relating to the proposal as the technology has been
used over the past 20 years across Europe, Asia and
America.

Inter-generational equity – the present
generation should ensure that the health,
diversity and productivity of the environment
are maintained or enhanced for the benefit of
future generations.

The proposal will help to meet the needs of future
generations by demonstrating the use of waste-toenergy technology to reduce carbon emissions and thus
is beneficial for future generations.

Conservation of biological diversity and
ecological integrity – conservation of the
biological diversity and ecological integrity
should be a fundamental consideration in
environmental planning and decision-making
processes.

The proposal will not significantly impact on biological
diversity or impact ecological integrity. While there will
be some clearing of vegetation during construction, this
will be minimal and limited to previously disturbed
vegetation on site. The proposal is located within an
area of low habitat value for threatened species due to
past and current land use and will not impact on
threatened flora, fauna or ecological communities.

Improved valuation, pricing and incentive
mechanisms – environmental factors should
be included in the valuation of assets and
services, such as ‘polluter pays’, the users of
goods and services should pay prices based
on the full life cycle costs (including use of
natural resources and ultimate disposal of
waste) and environmental goals.

The proposal will provide cost efficient use of resources,
by maximising use of available biogas. This will also
provide optimum outcomes for the community, and
environment with respect to financial cost.

The environmental impacts of construction will be minor,
localised, and short-term. The impacts of operation will
be primarily beneficial by enabling the production of
renewable gas and reducing carbon emissions.
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2 Proposal description
2.1

Site setting

Malabar WWTP is located at 1 Fishermans Road, Malabar, about 15 kilometres (km) south of the
Sydney CBD. It is located within the Randwick Local Government Area on land zoned SP2
Infrastructure (Sewerage System).
The WWTP encompasses an area of approximately 15.8 hectares (ha) on Lot 1 DP1017721, Lot 1
DP222550 and Lot 1 DP81743, and is enclosed within a secure perimeter fence. The WWTP is
bordered by the Anzac Rifle Range and Malabar Headland National Park to the north to south
east. Malabar Beach is situated about 200 metres (m) to the south.
The Anzac Rifle Range is the headquarters of the NSW Rifle Association and home to a number of
shooting clubs as well as the South East Equestrian Club. The Anzac Rifle Range land is owned
by the Commonwealth of Australia.
Malabar Headland National Park is managed by the NSW National Parks and Wildlife Service and
is a listed heritage site under the Commonwealth Heritage list, the NSW State Heritage Register,
the Register of the National Estate, and the Randwick Local Environmental Plan (Randwick LEP).
Other landmarks in the vicinity include the Pioneers Park Sportsfield and Cromwell Park to the
west. The nearest residential area and educational facility (Malabar Public School) are located
about 150 m to the south west of the boundary of Malabar WWTP and about 400 m to the south
west of the proposed biomethane upgrader facility.
Malabar WWTP is not located on bushfire prone land (RFS, 2021).
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2.2
2.2.1

Existing facility
Sydney Water assets

Malabar WWTP is owned and operated by Sydney Water and has been in operation since the
1960s. The WWTP comprises multiple anaerobic digesters within the treatment process.
Sludge from wastewater (sewerage) is transferred into three anaerobic digesters (Digesters 2, 3
and 5) generating biogas (refer Figure 2.2). The biogas produced at the anaerobic digesters is
then transferred via a pipeline to the cogeneration plant.
The cogeneration plant at Malabar WWTP has been operational since 1999 and consists of three
cogeneration units. Heat generated by the cogeneration plant is used to manage the temperature
of the digestors and electricity is used to offset grid electricity at the WWTP and/ or transferred
back to the electricity grid. The biogas is pre-treated before it is sent to the cogens, including
removal of moisture, adjusting the temperature and pressure, and scrubbing to remove hydrogen
sulfide (H2S) and siloxanes. Excess biogas which cannot be used is combusted through waste gas
burners.
The cogeneration plant has a total capacity of 3.46 MW and provides renewable energy for the
operation of the Malabar WWTP. Currently, about 70% of the total electricity used at the Malabar
WWTP is from the cogeneration plant.
Sydney Water is currently undertaking a project to replace two of the cogeneration units and
increase capacity to 4 MW to align with site power demand. The increase of site power demand
due to the proposed biomethane upgrader facility has been taken into consideration in this project.
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2.2.2

Jemena assets

Jemena’s existing gas pipeline network includes low-pressure non-metallic pipelines, some of
which are running close to the Malabar WWTP. The closest connection suitable for biomethane
injection (high pressure of 1,000 kPa) is located at the corner of Anzac Parade and Forrest Street,
Randwick (refer to Figure 2.3).
A secondary mains pipeline extension is required between the biomethane upgrader facility and
the existing Jemena high pressure pipeline. As stated in Section 1.1, the approvals of the
secondary mains extension will be addressed separately by Jemena and is outside the scope of
this REF.

Figure 2.3 Location of current Jemena pipelines in vicinity of the proposal

2.3

The proposal

The proposal involves the construction and operation of a biomethane upgrader facility and
associated infrastructure to be installed in the northern corner of Sydney Water’s Malabar WWTP.
The biomethane upgrader facility will process biogas produced from Sydney Water’s anaerobic
digesters and remove non-methane gas until the resultant gas stream meets the Australian
Standard AS4564:2011 Gas Specification (Standards Australia, 2011). Non-methane gases
typically include nitrogen, oxygen, carbon dioxide, hydrogen sulphides, siloxanes and other
impurities. A process diagram is shown in Figure 2.4.

Review of Environmental Factors | Malabar Biomethane, September 2021

Page 10

Figure 2.4 Flow diagram of the Malabar Biomethane Project
The biomethane upgrade process involves two main steps:
•

storage and pre-treatment of biogas, where hydrogen sulfide (H2S), siloxanes and further
water are removed

•

processing of biogas in the biomethane upgrader facility, where the biogas is compressed
and methane and carbon dioxide are separated.

The proposal will use membrane separation technology based on the principle that gases diffuse
or permeate through membrane fibres at different speeds, with carbon dioxide permeating faster
than methane.
The proposal will have the capacity of up to 200 TJ/year of biomethane, equivalent to a production
capacity of 1,000 Nm3/hour, to be blended into the existing local gas network. This is equivalent to
natural gas use for up to 9,500 typical homes.
The proposal comprises the following:
•

a packaged biomethane upgrader facility, pre-treatment, buffer storage and associated
infrastructure

•

approximately 60 m of pipeline between the existing anaerobic digesters and the proposed
biomethane upgrader facility (above ground)

•

approximately 300 m of pipeline connecting the proposed biomethane upgrader facility and
custody transfer station (underground).

•

associated electrical works.

These are shown in Figure 2.5 and discussed in further detail below. Note, the proposal site area
shown is indicative only and will be refined in the Construction Licence.
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FIGURE 2-5
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2.3.1

Packaged biomethane upgrader facility

The proposal includes the installation and operation of a packaged biomethane upgrader facility to
be located about 40 m west of the existing waste gas burners.
Key components of the packaged biomethane upgrader facility are as follows:
Supply pipeline
A 300 mm nominal diameter (DN300) pipeline will be installed above ground to supply the
biomethane upgrader facility with biogas from the existing waste gas burners. The supply pipeline
will be about 60 m long.
Biogas buffer storage
A biogas buffer storage consisting of a dome measuring approximately 13 m diameter will be
placed between the waste gas burners and the upgrader facility. This would provide buffer storage
capacity at maximum 3 kilopascal gauge pressure (kPag) and ensure consistent stable operation
of the upgrader during variations in feed flow rate. The buffer storage will be designed with an
inner and an outer membrane with a vapour space separation. The buffer storage is manufactured
with flame retardancy and material that is ultraviolet, microbial and abrasion resistant.
Pre-treatment: cooling skid, blower skid and filtration
The cooling skid reduces the temperature of biogas to approximately 5°C, using a chiller, and
removes water through condensation. The biogas then passes through a blower fan to a pressure
of 15 kPag and into a compressor.
Hydrogen sulphide (H2S) and other contaminants (volatile organic carbons and siloxanes) are then
removed from biogas using granulated activated carbon filters.
Biomethane upgrader using membrane separation technology
Following pre-treatment, the biogas is compressed and cooled further to remove the last moisture,
and reheated. The biogas is then processed through a three-stage membrane system where CO2
and biomethane are separated into concentrated gas streams for final processing. Gas odourant
would be added at this point.
The resulting biomethane is then sent via a pipeline to the custody transfer station. The CO2 is
released to atmosphere.
The current design diverts off-specification gas to recycle back to the biomethane upgrader facility.
However this gas may be partially or entirely sent to flare through the waste gas burners, which is
current practice. This will be confirmed during detailed design.
The packaged biomethane facility will be delivered by a supplier contracted by Jemena under
Jemena systems and procedures, with access to site requiring approval from Sydney Water.
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The proposal would require a high voltage line (11 kV) installed between the Sydney Water main
electrical centre and the proposed facility (see Figure 2.5). The electricity cable would be carried
partly through a new trench and partly using existing infrastructure where possible. An 11kV/415V
transformer would be installed adjacent the biomethane upgrader to power the facility.
The site arrangement for the biomethane upgrader facility is shown in Figure 2.6.
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Figure 2.6 Proposed biomethane upgrader facility site indicative layout
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2.3.2

Pipeline to custody transfer station

A 300 m long, DN150 (6-inch) gas transmission line will be constructed underground between the
biomethane upgrader facility and the custody transfer station. The proposed route is shown in
Figure 2.5.
2.3.3

Custody transfer station and secondary mains extension

The proposal will connect to a custody transfer station to be built within Malabar WWTP (see
Figure 2.5), then to an extension pipeline to Jemena’s existing secondary main at the corner of
Anzac Parade and Forrest Street, Randwick.
The custody transfer station will meter the gas flow and ensure the correct pressure is maintained
to safely blend biomethane into the gas network. The custody transfer station will be constructed
using standard Jemena design specifications and materials for natural gas facilities. As noted
previously, the secondary mains extension pipeline (shown in Figure 2.7) and the custody transfer
station are outside the scope of this REF and will be separately assessed by Jemena. These are
shown in the below schematic for information.
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Figure 2.7 Proposed pipeline route

2.4
2.4.1

Construction of the proposal
Pre-construction

Pre-construction activities to support the facilities detailed design include geotechnical and
environmental investigation works, site surveys and locating existing underground services.
Prior to the commencement of construction, Jemena will:
•

develop a construction licence with Sydney Water

•

seek approval from Sydney Water on construction set up
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•

prepare management plans and procedures including a Construction Environmental
Management Plan (CEMP), site inductions and safety plans and update the Community
and Stakeholder Engagement Plan (CSEP) if needed

•

liaise with local authorities (Council), other external stakeholders, and undertake
notification, in accordance with Jemena and Sydney Water’s community relations protocols,
for any work that will impact the community including the setup of compounds and truck or
heavy vehicle movements

•

establish and mark out the designated construction area, and areas for material, machinery
and storage

•

set up traffic control at each work location (if required)

•

prepare the site including any vegetation removal

•

set up temporary construction compounds, including site sheds, amenities and associated
infrastructure, such as connecting services (electricity, water and wastewater)

•

deliver and store materials and equipment.

2.4.2

Construction – upgrader facility

Construction of the upgrader facility will generally include the following:
•

bulk earthworks and site levelling, demolition of existing hardstand, clearing and grubbing

•

civil works such as preparing the facility footprint hardstand, piling works (if required),
concrete slabs and foundations

•

installation of skids and modular packages on completed foundations

•

structural, mechanical and piping installations between packages and fabricated items,
including connections and testing

•

electrical cable and conduit installations between packages and fabricated items, including
connections and testing.

An area measuring approximately 50 m by 25 m on existing hardstand will need to be prepared for
the construction of the biomethane upgrader facility, biogas buffer storage, access road and
concrete pads for transformer and switchgear. This will include demolition of concrete and asphalt
and excavation (approximately 1.2 m deep) for buried services and placement of concrete slabs.
Deeper excavation to the bedrock may be required for steel driven piles to support some
equipment.
The biomethane upgrader facility will include an odourant dosing system with tetrahydrothiophene
(THT) / tert-butyl mercaptan (TBM), to ensure the outlet gas from the unit is odourised as per NSW
gas specification requirements.
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2.4.3

Construction – pipeline

The pipeline to be constructed between the biomethane upgrader facility and the custody transfer
station will be via open trenching. Installation of the pipeline will require a trench of approximately
600 mm wide and 1.2 m deep to be excavated along the pipeline route. Additional areas for pipe
welding of about 4 m by 4 m may be required around weld points, with one bell hole at each bend
where the pipeline changes direction.
Removed spoil will be located next to excavated trenches (assume 1 m wide). Excavated materials
will be reused if the quality is deemed suitable for backfilling. Any excess materials not suitable to
be reused on-site or off-site, will be classified according to the Waste Classification Guidelines
(NSW EPA, 2014) and disposed of at an appropriately licensed facility. Further detail on waste
management is discussed in Section 5.11.
2.4.4

Materials and equipment

The materials required to construct the proposal include:
•

concrete and steel reinforcement, structural steel work, aluminium, stainless steel and steel
piles

•

pipework, ductwork and vessels made from stainless steel, fibreglass, polyvinyl chloride,
polyethylene, steel or concrete

•

colour bond sheeting

•

electrical cabling and conduits

•

mechanical and electrical equipment

•

roadbase and engineered backfill (re-used from demolition material where viable to
minimise material import)

•

asphalt for sealing road surfaces

•

fuel for equipment, machinery and vehicles

•

painting and coating materials

•

ancillary construction materials.

During construction, hazardous chemicals required will include fuels and oils (for the transformer).
Gas odourant tetrahydrothiophene (THT) and tert butyl mercaptan (TBM), and small quantities of
nitrogen (N2) and Helium (He) will be required during commissioning.
Plant and equipment that will be used during construction include:
•

excavators

•

welding trucks

•

generators

•

welding rigs

•

dump trucks

•

posi tracks (bobcats)

•

cranes

•

telehandlers
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•

rollers

•

water carts

•

graders

•

piling rigs

•

rock breakers

•

container crib/ staff facilities.

2.4.5

Work site, access, and vehicle movements

Construction compounds may include sheds, stockpiles, parking and material storage.
The indicative laydown locations and temporary construction staff facilities are shown in
Figure 2.5. Jemena will confirm these during detailed construction planning with the contractor and
in discussion with Sydney Water as owner of the site. The indicative compounds and access points
are located on previously cleared and disturbed land, away from any known environmental
constraints.
Construction traffic will consist of approximately ten light vehicle movements per day throughout
the construction period. Heavy vehicle traffic generation will fluctuate depending on the program of
work. Construction traffic will be via Anzac Parade then into site either via the main gate on
Fishermans Road or alternative side gate on Franklin Street. It is expected that average truck
movements will be six movements a day (only during intermittent material delivery). No truck or
heavy vehicle movements are permitted within school zone hours (8 am to 9.30 am and 2.30 pm to
4 pm) in accordance with the Malabar WWTPs curfew agreement with the local community.
2.4.6

Workforce

The construction workforce is estimated to peak at 15 personnel a day.
2.4.7

Work hours and timing

Construction is expected to start late Q1 2022 and be completed by Q2 2022. Construction hours
will be:
•

Monday to Friday – 7 am to 6 pm

•

Saturday – 8 am to 1 pm

•

Sunday and public holidays (no work).

The EPA’s Interim Construction Noise Guidelines (ICNG) (DECC, 2009) acknowledges that the
following activities have justification to be undertaken outside standard construction hours
assuming all feasible and reasonable mitigation measures are implemented to minimise the
impacts to the surrounding sensitive land uses:
•

the delivery of oversized plant, equipment and materials that police or other authorities
determine require special arrangements to transport along public roads, noting no truck or
heavy vehicles are to occur within school zone hours (8 am to 9.30 am and 2.30 pm to
4 pm) in accordance with the Malabar WWTP’s curfew agreement with the local
community.

Review of Environmental Factors | Malabar Biomethane, September 2021

Page 20

•

emergency work to avoid the loss of life or damage to property, or to prevent environmental
harm

•

maintenance and repair of public infrastructure where disruption to essential services or
considerations of worker safety do not allow work within standard hours

•

public infrastructure works that shorten the length of the proposal and are supported by the
affected community

•

works where a proponent demonstrates and justifies a need to operate outside the
recommended standard construction hours

•

works which maintain noise levels below the noise management levels outside of the
recommended standard construction hours.

The proposal is not expected to require work outside these hours however this will be confirmed
during detailed construction planning with the contractor. If the need for work outside these hours
is identified, Jemena will justify this need in writing and seek approval from Sydney Water prior to
undertaking the works. Local arrangements/agreements regarding movements to and from the site
will also need to be considered and adhered to.

2.5
2.5.1

Operation of the proposal
Commissioning

Upon the completion of construction, Jemena will undertake commissioning activities including:
•

system performance tests

•

implementation of test program

•

update of operator manual and operating protocols

•

preparation of routine maintenance and operation plan

•

demonstration activities, knowledge sharing and presentation of project learnings

•

clarification of operational requirements.

2.5.2

Operation

The biomethane upgrader facility will be operated 24 hours 7 days with shutdown period(s) of two
weeks per year for maintenance. The facility may also shut down if the gas flow rate falls below
40% of the operating limit of 1,000 Nm3/hr, which is linked to biogas production and use from the
cogeneration units.
The biomethane upgrader facility will be remotely operated from Melbourne with monitoring
undertaken 24 hours 7 days a week. Jemena will use a local field service team for any emergency
repairs or maintenance required during standard operation. Jemena systems and procedures will
be followed for operations and maintenance, with approval from Sydney Water for entry/access
into the Malabar WWTP.
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During operation, small quantities of gas odourant THT/TBM, will need to be mixed into the
biomethane. The dosage of gas odorant will be between 8 and 15 mg/m3 comprising a 70/30 blend
of THT and TBM. These substances provide the gas smell for leak detection. A small quantity of
helium will be used as a test gas and a small quantity of nitrogen will be used as a purge gas to
inert the system. This will occur automatically.
Gas odourants will be stored in gas cylinders on the facility. Should there be a need for other
chemicals to be stored at the facility, they will be stored on hardstand, in accordance with relevant
Australian Standards and Safety Data Sheets.
Once the biogas is upgraded and has odourants added to it, the resulting biomethane will be
passed to the custody transfer station via pipelines for injection into the local gas network.
2.5.3

Maintenance

Maintenance activities will involve access to the biomethane facility within the Malabar WWTP.
Maintenance tasks include routine tests, undertaking compressor maintenance and calibrations to
ensure the biomethane facility is operating efficiently and effectively. The frequency of
maintenance will generally be in accordance with the original equipment manufacturer (OEM)
recommendations. Maintenance will be undertaken by Jemena or its third-party contractor.
Maintenance activities will also include replacing granulated, activated carbon which is used within
the biomethane upgrader facility as a pre-treatment of biogas, which removes hydrogen sulphide
and volatile organic compounds. Replacement will be completed during the routine maintenance
periods or as required.
A routine maintenance and operation plan will be developed during commissioning by Jemena in
consultation with Sydney Water and will be implemented and updated as required.

2.6

Changes to the scope of work

The proposal details shown in this REF are indicative and based on the latest concept design at
the time of REF preparation. The final design may change based on detailed design and/ or
construction planning. For the purposes of the REF, the study area is defined as the wider area
including and surrounding the proposal site.
If the design/scope of work or construction methods described in this document change
significantly, supplementary environmental impact assessment must be prepared for the amended
components. An addendum is not required provided the change:
•

remains within the study area of the REF and has no net additional environmental impact;
or

•

is outside the study area of the REF but reduces the overall environmental impact of the
proposal (section 5.4(a) of the EP&A Act).
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Changes to the proposal outside the study area can only occur:
•

to reduce impacts to biodiversity, heritage or human amenity; or

•

to avoid engineering (for example, geological, topographical) constraints; and

•

after consultation with any potentially affected landowners and relevant agencies.

Jemena will demonstrate in writing how the changes meet these requirements, for approval by
Sydney Water.
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3 Consultation
Community and stakeholder consultation will be managed by Jemena in consultation with the key
project partners: Sydney Water and ARENA for works associated with the proposal.

3.1

Community and stakeholder consultation

Stakeholder and community engagement is a planned process of initiating and maintaining
relationships with external parties who have an interest in the planned activities. Community and
stakeholder engagement provides the opportunity for Jemena and Sydney Water to explain
strategy, policy and programs and for the community and stakeholders to share their knowledge,
issues and concerns. This will enable Jemena to understand community and stakeholder views in
the decision-making processes alongside safety, environment, economic, technical and
operational factors.
A Community and Stakeholder Engagement Plan (CSEP) has been prepared by Jemena for the
proposal to identify stakeholders and provide them with clear, accurate and timely information.
Jemena will manage community and stakeholder engagement as required under the CSEP.
Consultation with key stakeholders will continue throughout detailed design, construction and
commissioning of the proposal.
Early consultation started with the Jemena project team briefing the Malabar WWTP Community
Reference Group on the proposal. This was followed up with a Community Information Session
held in Malabar Beach Reserve. The entire Malabar Community were invited and given the
opportunity to meet with the Jemena project team as well as Sydney Water representatives to
raise their concerns and have their questions answered. From this information session several
community members expressed interest in being able to visit the Malabar WWTP site and a
subsequent tour was arranged. The team will continue to keep the community updated on project
progress and will work to minimise impacts on them.
Sydney Water will undertake stakeholder consultation in conjunction with current site practices.
Jemena understands that most of the feedback that is provided by the community may be directed
at Sydney Water and related to the operations/management of the WWTP. If there is any feedback
that is directed through this channel that is related to the biomethane project, it will be passed onto
Jemena to respond. The Jemena project team will manage the interactions with all stakeholders in
close liaison with Sydney Water throughout the project.

3.2

Community Reference Group

The proposal will leverage from Sydney Water’s Community Reference Group (CRG) for the
Malabar WWTP as an additional communication channel. The CRG represent the local community
and provide strong links and communication lines to local residents about the proposal.
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3.3

Consultation on this REF

Community and stakeholders will be invited to comment on this REF. Information about the
proposal will be provided through:
•

a community newsletter

•

Sydney Water’s website https://www.sydneywatertalk.com.au/malabar-biomethaneproject

•

Jemena’s website https://jemena.com.au/about/innovation/malabar-biomethaneproject

This REF will be available to download from Sydney Water and Jemena’s websites (links above)
from Thursday 16 September 2021 to Friday 8 October 2021.
Submissions must be made in writing and received by 8 October 2021 by emailing
MalabarProject@jemena.com.au.
We will collect information in written representations to help us assess the proposal. The
information may be disclosed to appropriate agencies such as the Environment Protection
Authority (EPA) or the Department of Planning, Industry and Environment (DPIE).
At the end of the public display period, we will consider all submissions and, if required, prepare a
Decision Report.

3.4

Consultation before and during construction

Communication and engagement frequency and methods will vary throughout the proposal
depending on the stakeholder and the level of interest or involvement and the proposal phase. The
CSEP will be updated to reflect the engagement activities required and their timing.
Both Jemena and Sydney Water will continue to inform the community and stakeholders about the
proposal start date, about where we will be working and when, as well as what to expect during
each stage of the proposal’s progress.
Communication methods may include the following:
•

face to face discussions and meetings

•

emails, phone calls and letters

•

web page

•

community meetings and newsletters

•

community feedback line and project email

•

fact sheets

•

social media.
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Jemena’s contact details for the project are as follows:
•

Project website: https://jemena.com.au/about/innovation/renewable-gas/key-projects

•

Phone (free-call) on: 1800-571-972

•

Email: MalabarProject@jemena.com.au.

3.5

Consultation during operation

Following the commissioning of the proposal, Jemena and Sydney Water’s standard policies and
procedures for customer and community engagement will apply.

3.6

Infrastructure SEPP Consultation

The requirements to consult with councils and other authorities under the State Environmental
Planning Policy (Infrastructure) 2007 (Infrastructure SEPP) are provided in Appendix B.
Review of the relevant clauses of the legislation concluded that no formal consultation was
required under the Infrastructure SEPP.
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4 Legislative requirements
The following environmental planning instruments (Table 4.1) and legislation (Table 4.2) are
relevant to the proposal. Table 4.2 also documents any licences and permits required and timing
and responsibility for obtaining them.
The proposal is being developed jointly by Jemena and Sydney Water for upgrading of excess raw
biogas from the existing WWTP anaerobic digestor system to produce biomethane of suitable
quality for blending to the gas network. The proposal is being undertaken by or on behalf of a
public authority and is permissible without consent. Sydney Water is the determining authority for
the purpose of Part 5 of the EP&A Act. The proposal does not require development consent and is
not classified as State Significant Infrastructure.
The proposal has been assessed under Division 5.1 of the EP&A Act. This REF has concluded
that the proposal is unlikely to have a significant impact on the environment. Appendix A includes
our consideration of factors in Clause 228 of the EP&A Regulation.
Table 4.1 Consideration of environmental planning instruments relevant to the proposal
Environmental Planning
Instrument

Relevance to proposal

Randwick Local
Environmental Plan 2012
(Randwick LEP)

The proposal is located within the Randwick local government area within an area
zoned SP2 Infrastructure (Sewerage System). The proposal is considered
ancillary to the primary purpose of the SP2 Infrastructure zone and therefore is
permitted with consent under the Randwick LEP.
However, as the biomethane facility is permitted without consent under the
Infrastructure SEPP under Clause 106(5)(e), development consent is not
required.

State Environmental
Planning Policy
(Infrastructure) 2017
(Infrastructure SEPP)

Clause 106 of the Infrastructure SEPP contains provisions for development for the
purpose of a sewerage systems. Clause 106(2) states that development for the
purpose of sewerage treatment plants or biosolids treatment facilities may be
carried out without consent on land in a prescribed zone in prescribed
circumstances. “Energy generating works” is included in the definition of
development for the purposes of sewerage systems under Clause 106(5)(e) of the
Infrastructure SEPP.
The purpose of the biomethane upgrader facility is to treat biogas to a quality
suitable for blending into the gas network and is an energy generating work.
As such, the proposal is permissible without consent.
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Environmental Planning
Instrument

Relevance to proposal

State Environmental
Planning Policy –
Hazardous and Offensive
Development (SEPP 33)

SEPP 33 applies to proposals which fall under the policy’s definition of ‘potentially
hazardous industry’ or ‘potentially offensive industry.’ Certain activities considered
potentially hazardous or offensive may involve handling, storing or processing a
range of substances which in the absence of appropriate controls may create an
offsite risk or offence to people, property or the environment.
While not strictly applicable to activities being assessed under Part 5 of the EP&A
Act, a preliminary risk screening has been undertaken in accordance with
SEPP 33. Due to the flammable nature of biomethane, the proposal falls under
the definition of potentially hazardous industry under SEPP 33 and a preliminary
hazard analysis (PHA) (Level 2) was undertaken. The report is summarised in
Section 5.10.

State Environmental
Planning Policy No. 55 –
Remediation of Land
(SEPP 55)

A search of sites notified to the NSW EPA under section 60 of the Contaminated
Land Management Act 1997 indicated that a former landfill was located at the
current Anzac Rifle Range immediately to the north of the site. Previous
investigations undertaken at the site suggested that contaminants of potential
concern are present at the proposal site. A detailed site investigation undertaken
for the proposal concluded that while contaminants are present, the
concentrations are below the NSW EPA’s Contaminant Threshold 1 criteria (NSW
EPA, 2014) and the soil characteristics are consistent with the classification of
General Solid Waste (Non-putrescible).
Therefore, the proposal site is not considered to be contaminated.

Table 4.2 Consideration of application of relevant environmental legislation to the proposal
Legislation

Relevance to proposal

Protection of the
Environment Operations
Act 1997 (PoEO Act)

The POEO Act aims to protect, restore and enhance the quality of the
environment. It prescribes offences mainly regarding pollution of the
environment and establishes a regime for the licensing of certain scheduled
activities. Malabar WWTP is a scheduled premise for sewerage treatment
and operates in accordance with EPL no. 372.
The construction and operation of the proposal is not considered to meet the
definition of any scheduled activity listed in Schedule 1 of the POEO Act and
an environment protection licence (EPL) for the proposal is not required.
The proposal will be constructed and operated in accordance with the
general environmental duties under the POEO Act regarding disposal of
waste (section 115), leaks or spill (section 116), emissions to air (section
117), pollution of water (section 120) and land (section 142A).

Biodiversity Conservation
Act 2016 (BC Act)

A biodiversity assessment undertaken for the Malabar WWTP did not find
any flora or fauna species protected under the BC Act to be present within
the proposal site.
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Legislation

Relevance to proposal

Environment Protection
and Biodiversity
Conservation Act 1999
(EPBC Act)

Under the EPBC Act, an action that is likely to have a significant impact on a
matter of national environmental significance (MNES) must be referred to the
Commonwealth Department of Agriculture, Water and Environment.

National Parks and
Wildlife Act 1974 (NPW
Act)

The proposal will not directly or indirectly impact any known Aboriginal
archaeological sites, Aboriginal objects or places. The proposal will be
undertaken in areas previously disturbed and the likelihood of disturbing
previously unidentified Aboriginal sites is low. Potential impacts to Aboriginal
heritage arising from the proposal are discussed in Section 5.6.

Heritage Act 1977

The proposal will not directly or indirectly impact the heritage significance of
any non-Aboriginal heritage listed items. Potential impacts to non-Aboriginal
heritage arising from the proposal are discussed in Section 5.7.

Water Act 1912/ Water
Management Act 2000

Groundwater is unlikely to be encountered during construction due to the
proposed depth of excavation and licences under these Acts are not
considered to be required.

The project is not expected to impact on any MNES or Commonwealth land
and therefore does not require referral to the Commonwealth Department of
Agriculture, Water and Environment.
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5 Environmental assessment
The potential environmental aspects and impacts associated with construction and operation of the
proposal are identified in Section 5.1 to Section 5.14 as well as safeguards to minimise these.
These safeguards will be incorporated into contract documents. A CEMP will be developed by
Jemena’s contractor prior to commencement of work. The CEMP will be reviewed and approved
by Jemena and endorsed by Sydney Water prior to use.

5.1
5.1.1

Topography, geology and soils
Existing environment

Topography and geology
The Sydney 1:100,000 Geological Map 9130 (Herbert, 1983) indicated that the geology on the
proposal site comprises Quaternary-age medium to fine-grained marine sand, with podsols, in the
western part of the proposal and Middle-Triassic Hawkesbury Sandstone, comprising medium to
coarse-grained quartz sandstone with very minor shale and laminite lenses in the eastern part.
The Soil Landscapes of the Sydney 1:100,000 Sheet (Chapman and Murphy, 1989) (accessed via
eSPADE) indicated that the proposal site is underlain by the erosional Lambert soil landscape in
the western part and Disturbed Terrain in the eastern part.
Lambert soil landscape typically consists of shallow (<50 cm) Earthy Sands and Yellow Earths on
crests and inside benches, shallow (<20 cm) Siliceous Sands or Lithosols on leading edges,
shallow to moderately deep (<150 cm) Leached Sands, Grey Earths and Gleyed Podzolic Soils in
poorly drained areas and localised Yellow Podzolic Soils associated with shallow lenses.
Disturbed Terrain refers to level plain to hummocky terrain, extensively disturbed by human
activity, including complete disturbance, removal or burial of soil. The geology consists of artificial
fill, dredged estuarine sand and mud, demolition rubble, industrial and household waste, as well as
rocks and local soil materials. Where present, artificial fill depth ranges from 2 to 3 m (JBS&G,
2018).
The detailed site investigation undertaken by Alliance in June 2021 identified fill material to a depth
of about 1.5 m beneath the proposal site. Fill materials consisted of silty, gravelly or clayey sand
with anthropogenic materials in some locations including tile, plastic, brick, pipe, concrete, metal,
fabrics and wire. Silty or sandy clay and sand was identified underneath the fill.
Acid sulphate soils and dryland salinity
The NSW eSpade database (NSW Department of Planning Industry and Environment, 2021)
indicates that the proposal site is located within a Class 5 acid sulphate soil risk area. Acid sulfate
soils are not typically found in Class 5 areas, but they are within 500 m of higher class areas (1, 2,
3, 4) on adjacent land, which have higher acid sulphate soils risks. Therefore, the risk of acid
sulphate soils within the proposal site is low.
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There are no known salinity issues within the site.
Contamination
A search of the EPA’s Contaminated Land Record database and the list of NSW contaminated
sites notified to the EPA, undertaken on 3 July 2021, returned no records of contaminated land
within the proposal site.
A search of sites notified to the NSW EPA under section 60 of the Contaminated Land
Management Act 1997 indicated that a former landfill was located at the current Anzac Rifle Range
immediately to the north of the site. Detailed review of the site history previously conducted at the
site by Australian Water Technologies (2002) and summarised in Alliance Geotechnical’s report
(2021a) included that fill materials have been found across the majority of the Anzac Rifle Range
site and ranged in depth from 2 to 8 m. Fill materials include wood, plastic, carpet, clothing, rags,
rusting steel, tiles, brickwork and concrete.
A detailed site investigation undertaken across the proposal site included four boreholes by
hydraulic drilling rig and five test pits by backhoe to a maximum depth of 6 m (Alliance, 2021b).
Selected soil samples were submitted for the following contaminants of potential concern:
•

priority metals: arsenic, cadminum, chromium, copper, lead, mercury, nickel and zinc

•

total recoverable hydrocarbons (TRH)

•

polycyclic aromatic hydrocarbons (PAH)

•

benzene, toluene, ethylbenzene, xylenes and napthalenes (BTEXN)

•

organochlorine pesticides (OCP)

•

polychlorinated biphenyls (PCB)

•

asbestos.

The investigation found that contaminant concentrations in all soil samples submitted for analysis
were either below the laboratory limit of reporting or below the adopted commercial/industrial
human-health and ecological criteria in both fill and natural soils.
Field observations during the intrusive soil investigation did not identify visual or olfactory
indicators of contamination within fill and natural soils, and soil vapour screening results from
collected soil samples report low volatile organic carbon concentrations of less than 5 ppm. There
was no visual evidence of asbestos in soils examined at test locations.
5.1.2

Construction impacts

The proposal will involve excavation and temporary stockpiling of soil on areas that have been
previously disturbed. The worksites will be returned to their pre-construction conditions and no
changes to local topography following construction are expected.
Construction activities will include excavation ranging from shallow to medium depth. Pipeline and
other buried services will require excavation to a maximum depth of 1.2 m. The upgrader facility
and concrete slabs may require excavation up to 2 m deep.
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Some equipment may be supported by steel driven piles which will be driven to bed rock (between
3 and 6 m deep).
Based upon information obtained through site investigations, it is likely that excavations
undertaken for the proposal will disturb mostly fill soils only. The proposal will not result in
permanent impacts to the local topography as pipelines and other associated infrastructure will be
installed below ground level and the topography will be returned to its existing state and drainage
patterns.
During construction, ground disturbance activities could potentially cause:
•

erosion of exposed soil and stockpiled materials

•

dust generation during excavation and vehicle movement over exposed soil

•

increased sediment loads entering the stormwater system and downstream waterways.

In the event of heavy rain, there is potential for erosion and sedimentation to occur. Construction
compounds and stockpile areas will be located on flat ground and away from drainage lines or
creeks and therefore erosion and sedimentation impacts will be minor. Potential impacts to water
and drainage are discussed further in Section 5.2.
There is also the potential for soil to become contaminated through accidental chemical or fuel
spills and leaks from construction plant and equipment. Such impacts will be managed by
implementing the safeguards shown in Section 5.1.4.
Contaminants of potential concern present in soil and groundwater within the proposal site may
present a health and safety risk for construction workers through ingestion, dermal contact or
inhalation. However, detailed site investigation did not indicate potential risks to human health due
to the low concentrations of contaminants of potential concern in the soil (Alliance, 2021b).
Occupational health precautions for site construction workers associated with these risks and
recommended protection and precautionary measures should be included in the CEMP. If
required, these will be subject to review and development of a comprehensive occupational health
and safety plan by the construction contractor.
5.1.3

Operational impacts

Operation of the proposal will not impact topography, geology and soils at the site.
There is potential for soil contamination due to accidental spills/leaks of chemicals during operation
or maintenance of the facility and associated with the use of gas odourant, and oils used for the
transformer. However, the potential for impact is considered low as chemicals will be stored on
hardstand, in accordance with relevant Australian Standards and Safety Data Sheets. Impacts will
be managed by implementing the safeguards shown in Section 5.1.4.
5.1.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to topography, geology and soils:
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•

Prevent sediment moving offsite in accordance with Managing Urban Stormwater, Soils
and Construction, Volume 1 and 2A (Landcom 2004 and DECC 2008) (the Blue Book),
including:
•

divert surface runoff away from disturbed soil and stockpiles

•

install sediment and erosion controls before construction starts

•

reuse topsoil where possible and stockpile separately

•

inspect controls at least weekly and immediately after rainfall

•

rectify damaged controls immediately

•

remove controls once surfaces have been stabilised, including removing trapped
sediment in drainage lines.

•

Minimise ground disturbance and stabilise disturbed areas progressively.

•

Construction Contractor to ensure imported material is certified for intended use.

•

Prior to the acceptance of any imported fill onsite (regardless of volume), the following
actions will be taken to reduce the risk of receiving contaminated material:
•

all fill used will be checked to confirm it is virgin excavated natural material
(VENM) (eg clay, gravel, sand, soil or rock) or excavated natural material (ENM)
(eg naturally occurring rock and soil) that is not mixed with any other waste

•

the supplier will provide formal certification that the fill material is clean VENM or
ENM

•

for ENM, a NSW EPA excavated natural material order will be obtained and
conditions implemented

•

signs of contamination will be checked for, such as odours (chemical/petrol),
staining from chemicals, and rubbish such as bricks, timber, and masonite

•

the delivery of the material will be supervised to check the material received
matches the material ordered

•

material from a known or potentially contaminated site will not be accepted
without EPA approval

•

all required documents and records will be maintained.

•

Include an Unexpected Finds Protocol in the CEMP for works involving ground disturbance
to outline actions to be undertaken if undiscovered contamination is found.

•

Stop work in the immediate vicinity of suspected contamination. Indicators of contamination
include discoloured soil, anthropogenic fill material, asbestos, strong chemical or petrol
odours and leachate. Contain disturbed material on an impermeable surface and cordon
areas off. Notify the Sydney Water Project Interface Manager and the Environmental
Representative during construction and the Sydney Water Plant Manager during operation.

•

Manage acid sulfate soil in accordance with the Acid Sulfate Soils Management Advisory
Committee: Acid Sulfate Soils Assessment Guidelines (ASSMAC, 1998).
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•

Stop work during heavy rainfall or in waterlogged conditions when there is a risk of
sediment loss off site.

•

Ensure site access points are stabilised and measures are installed to prevent off-site
tracking of mud/dirt onto public roads.

•

Sweep up any sediment/soil transferred off site at least daily, or before rainfall.

•

Avoid work after wet weather when there is a risk of churning up the ground surface.

•

Eliminate ponding and erosion by restoring natural landforms to the pre-works condition.

5.2

Water and drainage

5.2.1

Existing environment

Surface water
The nearest receiving water body to the proposal site is Long Bay, which is located about 300 m
south of the proposal site. While the proposal is in a coastal area, it is not located within an area
protected under the State Environmental Planning Policy (Coastal Management) 2018 (Coastal
Management SEPP). A coastal wetland protected under the Coastal Management SEPP is about
one km north of the site.
Runoff from sealed areas across the proposal site is likely to be collected and discharged to the
municipal stormwater system. Drainage in unsealed areas is likely to consist of direct soil
infiltration and overland flow.
Groundwater
Groundwater monitoring wells installed at the Malabar WWTP by JBS&G in 2018 inferred the
depths to groundwater to be 4.6 to 7.5 m below ground level in unconsolidated material and 4.7 to
12.4 m below ground level in sandstone (Alliance, 2021a, 2021b). A review of the WaterNSW
groundwater database identified two registered monitoring bores hydraulically down-gradient of the
site:
•

GW104576 – 275 m west-south-west – hydraulically downgradient.

•

GW105541 – 495 m north-west – hydraulically disconnected from the site.

Groundwater flow direction is inferred to be to the south toward Long Bay.
The aquifer beneath the site is described as unconfined to semi-confined bedrock aquifer in areas
of Hawkesbury Sandstone with local seasonal perching of groundwater above clay-rich horizons
(Alliance, 2021b).
Groundwater testing, conducted by JBS&G (2018), noted some exceedances to drinking water
criteria including for metals, PFAS, thermotolerant coliforms and benzo(a)pyrene exceeding.
Contaminants of potential concern identified in the groundwater within the site include priority
metals, TRH, PAH, BTEXN and per- and poly-fluorinated substances (PFAS)(Alliance, 2021b).
These chemicals pose a potential health risk to workers that have direct contact with contaminated
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groundwater during construction. However, detailed site investigations undertaken for the proposal
indicated that the concentrations of the contaminants are less than the limit of reporting or below
the adopted human-health criteria (Alliance, 2021b). The human-health risks associated with
contaminated groundwater are low. There are no beneficial groundwater users (for domestic,
irrigation, recreational, industrial purposes, etc) within proximity of the site.
5.2.2

Construction impacts

The proposal has the potential to impact surface and groundwater quality via sediment or soil
runoff, or accidental fuel or chemical spills from plant and equipment. Groundwater is considered
unlikely to be encountered during construction as it was identified at depths greater than
excavation levels.
The risk of contaminating surface and groundwater is limited to fuel spills and any chemicals
required during construction. Potential impacts to water and drainage will be minimised through the
implementation of safeguards provided in Section 5.2.4, in addition to those provided in
Section 5.1.4.
5.2.3

Operational impacts

During operation, there is potential for chemical spills from the chemical storage and/or during
transfer. The chemicals required for operation of the facility will be stored on hardstand areas with
spill and leak detectors and will be designed to meet the relevant Australian Standards for bunding
size.
Potential impacts on water and drainage will be minimised through the implementation of
safeguards provided in Section 5.2.4.
5.2.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to water and drainage:
•

Store potential contaminants on robust waterproof membranes, away from drainage lines.

•

Locate portable site amenities away from watercourses or drainage lines.

•

Keep functioning spill kits on site for the clean-up of accidental chemical/fuel spills. Keep
the spill kits stocked and located for easy access.

•

Store all chemicals and fuels in accordance with relevant Australian Standards and Safety
Data Sheets. Record stored chemicals on a site register. Bunded areas to have 110%
capacity of stored liquid volume. Chemicals and fuels in vehicles must be tightly secured.

•

Conduct refuelling, fuel decanting and vehicle maintenance in compounds where possible.
If field refuelling is necessary, designate an area away from waterways and drainage lines
with functioning spill kits close by.

•

Conduct any equipment wash down within a designated washout area.
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•

Ensure equipment is leak free. Repair oil/fuel leaks immediately or remove from site and
replace with a leak-free item.

•

Monitor the weather forecast for rain events. In the event a rain event is predicted, exposed
soils and stockpiles should be covered where practicable.

5.3

Flora and fauna

5.3.1

Existing environment

A specialist biodiversity assessment report was prepared by Arcadis in July 2018 to inform the
Sydney Water Property Environmental Management Plan for the Malabar WWTP (Arcadis, 2018).
The assessment included a review of previous studies, database searches, field survey and
likelihood of occurrence assessments for threatened flora and fauna. The study area for this
assessment was the entire Malabar WWTP site. The findings of this assessment have been
summarised in this section.
Flora
Vegetation
Vegetation within the Malabar WWTP is categorised as regenerating shrubs and native and/or
exotic plantations. Outside the Malabar WWTP and within the Malabar Headland National Park,
vegetation is mapped as Coastal Headland Banksia Heath (plant community type (PCT) 1822) and
Eastern Suburbs Banksia Scrub (PCT 664). However, no plant community types (PCTs) have
been identified within the Malabar WWTP or the proposal site.
The vegetation types found within the proposal site are shown in Figure 5.1.
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Threatened flora species, populations and ecological communities
A total of 29 threatened flora species listed under the BC Act, of which 21 are also listed under the
EPBC Act, have been recorded or are considered likely to occur within a 10 km radius of the study
area.
An assessment of the likelihood of each species to occur in the study area found that all
threatened flora species have a low likelihood of occurrence. The study area is highly disturbed
with extensive weed infestations and represents poor habitat for threatened flora species. Most of
the species recorded within 10 km of the study area would not occur naturally in this landscape.
No threatened flora species were recorded at the study area during the surveys.
Weeds
A total of 45 exotic species were recorded within the study area, of which seven are listed as
priority weeds under the NSW Biosecurity Act 2015, and Weeds of National Significance (WoNS) .
These include Green Cestrum (Cestrum parqui), Pampas grass (Cortaderia selloana), African
Olive (Olea europaea subsp. Cuspidate), Asparagus Fern (Asparagus aethiopicus), Bitou Bush
(Chrysanthemoides monilifera subsp. Rotundata), Lantana (Lantana camara) and Fireweed
(Senecio madagascariensis).
Fauna
Fauna habitat
The overall condition of fauna habitat in the study area is poor due to high levels of disturbance,
fragmentation, isolation, pest species and weed invasion.
Patches of heathland, scrubland and woodland vegetation within the study area support a range of
common fauna, including common reptiles, small bird species, and diurnal raptor species.
Common microchiropteran bats are also likely to forage within the study area.
The study area offers limited regional habitat connectivity. The protected areas within Malabar
Headland National Park would provide more significant habitat connectivity for mobile, migratory,
nomadic or dispersive species in the wider region.
Threatened fauna species, populations and ecological communities
Two threatened fauna species have been previously recorded and are considered likely to occur at
the site (see Table 5.1).
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Table 5.1 Threatened fauna species with a high or moderate likelihood of occurrence in the study
area (Source: Arcadis, 2018)
Common
name

Scientific
name

BC
Act
status

EPBC
Act
status

Likelihood of
occurrence

Comments

Eastern
Bentwingbat

Miniopterus
schreibersii
oceanensis

V

-

Previously
recorded
flying over the
study area

Considered likely to forage in open
areas above and within the study
area. Potential for small numbers of
individuals to occasionally roost in
artificial structures such as crevices in
buildings within the study area. The
study area does not provide any
caves or culverts to support breeding
or over-wintering colonies.

Greyheaded
Flying-fox

Pteropus
poliocephalus

V

V

Previously
recorded
flying over the
study area

Considered likely to forage on native
and planted vegetation within the
study area. No camps recorded within
or near the study area, with nearest
known camp at Centennial Park
approximately 7 km to the north.
Unlikely to roost or breed within the
study area given the absence of
suitable roosting/breeding habitat.

Aquatic habitat
The site does not support any natural or artificial permanent wetlands or waterways that would
provide suitable habitat for most aquatic fauna other than limited habitat for common frogs and
reptiles.
No areas within the site are mapped as key fish habitat.
5.3.2

Construction impacts

Direct impacts
The proposal will occur within an area that has low habitat values for threatened species due to
past and current land use and will have minimal impact on flora and fauna. Based on the previous
investigation, no native plant community types or threatened ecological communities protected
under the BC Act and EPBC Act occur within the Malabar WWTP (Arcadis, 2018).
The proposed biomethane upgrader facility and biogas buffer storage will be placed on a
hardstand area which is clear of vegetation. Approximately 40 m of the proposed pipeline between
the biomethane upgrader facility and the custody transfer station will traverse a vegetated area
mapped as Exotic Scrubland. Direct impacts to this vegetation will be limited to minor trimming of
overhanging trees to accommodate machinery access and the removal of exotic vegetation only.
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The proposal will not require the removal of any threatened species. Given the highly disturbed
nature of the project site, no impact to threatened species is anticipated.
Indirect impacts
Indirect impacts on vegetation areas off site can occur during construction activities due to
sedimentation and erosion, pollution and contaminated runoff, in particular as a result of leaks or
spills from vehicles or equipment, and introduction or spread of weeds present within the Malabar
WWTP site.
The potential for indirect impacts is small and will be managed through the implementation of
safeguards provided in Section 5.3.4.
5.3.3

Operational impacts

During operation, no direct impacts to the biodiversity of the site is anticipated. There will be
ongoing, indirect impacts related to noise and light that may affect foraging or migratory fauna
species.
The proposal site does not support any natural habitat of threatened species and therefore will not
have a significant impact on flora and fauna.
5.3.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to flora and fauna:
•

Provided it is essential for delivering the project, Jemena Project Manager (after
consultation with Sydney Water) can approve the following vegetation removal and tree
trimming, without additional environmental assessment. The following vegetation removal is
considered to have minimal environmental impact.
•

any minor vegetation trimming; or

•

any minor removal of exotic vegetation; or

•

removal of planted native vegetation where the vegetation is not a threatened
species (including a characteristic species of a threatened community or
population), heritage listed, in declared critical habitat or in a declared area of
outstanding biodiversity value.

Jemena’s construction contractor will be required to provide a written explanation including
justification of the need for trimming or removal and any proposed revegetation when
seeking Project Manager approval.
•

Minimise vegetation clearance and disturbance, including impacts to standing dead trees
and riparian zones. Where possible, limit clearing to trimming rather than the removal of
whole plants.

•

Physically delineate vegetation to be cleared and/or protected on site and install
appropriate signage and high-visibility fencing prior to works commencing.
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•

Protect trees in accordance with the requirements of Australian Standard 4970-2009 for the
Protection of Trees on Development Sites. Do not damage tree roots unless absolutely
necessary and engage a qualified arborist where roots >50 mm are impacted within the
Tree Protection Zone.

•

Place stockpiles of fill or vegetation within existing cleared areas.

•

Retain dead tree trunks, bush rock or logs in-situ if present unless moving is unavoidable.
Reposition material elsewhere on the site or approved adjacent sites.

•

If native fauna is encountered on site, stop work and allow the fauna to move away
unharassed. Engage an ecologist if assistance is required to move fauna.

•

Backfill or cover open trenches (eg with boards) at the completion of construction each day
to minimise the risk of injury or mortality to animals as a result of falling into the excavated
trench line.

•

Manage biosecurity in accordance with:

•

•

5.4
5.4.1

•

Biosecurity Act 2015 (see NSW Weedwise)

•

contemporary bush regeneration practices, including disposal of sealed bagged
weeds to a licenced waste disposal facility.

To prevent spread of weeds:
•

clean all equipment including personal protective equipment (PPE) prior to
entering or leaving the work sites

•

wrap straw bales in geofabric to prevent seed spread.

Bag all plant parts and excavated topsoil that may be infested with weed propagules and
dispose at a licensed waste disposal facility.

Air quality
Existing environment

The nearest residential receptors to the proposal site are located on Dacre Street, greater than
400 m to the south west. Other sensitive receptors in the area include the Malabar Public School,
the recreational areas of the Anzac Rifle Range directly to the north east, and Cromwell Park and
Pioneers Park Sportsfields to the south west.
Meteorological data from the Bureau of Meteorology (BoM) Little Bay automatic weather station
has been reviewed. A five-year wind rose for the years 2016 to 2020 is shown in Figure 5.2 and
indicates the following:
•

mean wind speed is 4.3 m/s

•

calms (wind speeds less than 0.4 m/s) occur 1.1% of the time

•

low wind speeds, less than 3 m/s, are most prevalent from the northwest

•

high wind speeds, greater than 5 m/s, are most prevalent from the south and northeast.
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Figure 5.2 Five-year (2016-2020) wind rose from Little Bay automated weather station
This pattern of winds is consistent for all years and indicates that there is very little variation in
meteorological conditions from year to year.
A review of previous odour assessments at Malabar WWTP was undertaken to determine the
existing odour emissions of the WWTP. Malabar is considered a “moderate to high odour risk
plant, based on high relative odour emissions and predicted impacts which are close to sensitive
receptor areas” (Sydney Water, 2016).
The odour assessments refer to odour assessment criteria to assess the potential for air emissions
to impact on local amenity. These include the Approved Methods for the Modelling and
Assessment of Air Pollutants in NSW (EPA, 2016) with more specific guidance outlined in the
Technical Framework Assessment and Management of Odour from Stationary Sources in NSW
(DEC, 2006). The relevant odour criteria are shown in Table 5.2.
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Table 5.2 EPA assessment criteria for odour
Population of affected community

Impact assessment criteria (odour units, OU)
(nose-response time average, 99th percentile)

Single rural residence (≤~2)

7

~10

6

~30

5

~125

4

~500

3

Urban (>2000) and/or schools and hospitals

2

The criteria assume that 7 odour units at the 99th percentile will be acceptable to the average
person, but as the number of exposed people increases there is more chance that sensitive
individuals will be exposed. The criterion of 2 odour units at the 99th percentile is considered to be
acceptable for the whole population.
Odour complaints at Malabar WWTP generally occur during times of poor air dispersion such as
light winds or calm conditions with a stable atmosphere.
Odour modelling undertaken in 2016 and updated in 2020 showed that the 2 odour unit contours at
the 99th percentile do not extend beyond the boundary of the WWTP into residential receptors. It
was noted that the contours extended over some of the surrounding recreational areas including
Pioneers Park to the west, the Anzac Rifle Range to the north, Malabar Headland National Park to
the east and Malabar Beach to the south. The odour modelling suggested that the cogeneration
units are the most likely contributors to off-site odour impacts. Upgrades to the cogeneration units
are currently underway and are expected to improve odour emissions from the site.
5.4.2

Construction impacts

Construction of the proposal will have the potential to generate dust through the following activities:
•

demolition of existing hardstand

•

earthworks using excavators, bulldozers and front-end loaders

•

vegetation removal

•

vehicle movement on unsealed surfaces

•

windblown dust from exposed excavation and stockpile areas.

Construction activities are temporary and transient, and potential air quality impacts will be
managed through the implementation of safeguards provided in Section 5.4.4.
Other air emissions, such as combustion products (eg vehicle exhaust), will also occur during
construction of the project. The combustion exhaust emissions from vehicles, plant and equipment
are expected to be insignificant.
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Odour emissions are not expected during construction of the proposal.
5.4.3

Operational impacts

The proposal uses excess biogas that would otherwise be combusted in the waste gas burners.
The operation of the proposal involves a biogas upgrading process. This process involves
membrane separation during which CO2, is separated from the biogas (methane) and released to
the atmosphere. The impacts from this activity are addressed in the greenhouse gas assessment
(Section 5.9).
The proposal is not expected to have any impact on odour. The storage system is completely
enclosed, and designed so that any releases from overpressure of biogas are unlikely, and would
occur within the WWTP rather than at the buffer storage. In addition, following storage, the pretreatment of biogas will remove hydrogen sulfide and volatile organic carbons, which are the
primary causes of odour within biogas. The remaining gasses include nitrogen, methane and
oxygen, which do not cause odour.
Operation of the proposal will have a beneficial impact to air quality as it will reduce the amount of
biogas being flared through the waste gas burners, reducing overall combustion emissions from
the WWTP. The operation will also reduce the risk and likelihood of potential overpressure release
of biogas from the WWTP (anaerobic digesters), as the buffer storage will offer additional biogas
storage.
5.4.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to air quality:
•

Visual dust monitoring will be performed on a routine basis, and all staff will be trained to
look out for visible dust leaving the worksite in the direction of sensitive receptors. If the
works are creating visible dust plumes that are leaving the site boundary, the works will be
modified or stopped until the dust hazard is reduced to an acceptable level.

•

Dust suppression will be undertaken as required, using water sprays, water carts or other
media on exposed construction areas.

•

Storage of materials that have the potential to result in dust generation will be minimised
within the proposal site at all times. Where materials are stored on site, wind breaks should
be created on stockpile areas.

•

Implement measures to prevent offsite dust impacts, including:

•

•

water exposed areas (using non-potable water source where possible such as
water from excavation pits)

•

cover exposed areas with tarpaulins or geotextile fabric

•

modify or cease work in windy conditions.

Maintain equipment in good working order, comply with the clean air regulations of the
Protection of the Environment Operations Act 1997, have appropriate exhaust pollution
controls, and meet Australian Standards for exhaust emissions.
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•

Switch off vehicles/machinery when not in use.

•

Cover all transported waste.

5.5

Noise and vibration

A specialist noise and vibration assessment has been undertaken for the proposal (GHD, 2021a)
and is summarised below.
5.5.1

Existing environment

Noise and vibration sensitive receivers are defined by the type of occupancy and the activities
performed within the land parcel. Sensitive receivers include residential properties, hospitals,
educational institutions, places of public worship, active recreational areas such as sports grounds,
passive recreational areas such as nature reserves, and aged care facilities.
The proposal is in a mixed-use of infrastructure and residential areas, bordered by private and
public active recreation areas to the north including ANZAC Rifle Range, Cromwell Park, Pioneers
Park and Sportsfield. These are shown in Figure 5.3.
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Figure 5.3 Sensitive receivers
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Long-term, unattended noise monitoring was undertaken at a selected sensitive receiver to
determine the existing ambient noise environment and establish noise targets applicable for the
proposal. Monitoring was undertaken at a residential receiver about 400 m south west of the
proposal site for a period of 12 days, and the logged background noise levels are shown in
Table 5.3. The noise monitoring period is typical for long-term, unattended noise monitoring which
is usually between 7 and 14 days.
Table 5.3 Summary of unattended noise monitoring results, dBA
Background noise descriptors1,
LA90(Period)

Location

25 Dacre Street,
Malabar

Ambient noise descriptors1,
LAeq(15m)

Day

Evening

Night

Day

Evening

Night

43

43(44)2

38

59

57

50

Notes:
1

Day, evening and night-time periods are defined by the Noise Policy for Industry (NPI) as follows:
•

Day: 7 am to 6 pm Monday to Saturday and 8 am to 6 pm Sunday

•

Evening: 6 pm to 10 pm

•

Night: 10 pm to 7 am Monday to Saturday and 10 pm to 8 am Sunday.

2

Where evening or night background noise levels exceed that of the previous period, they have been set at the background noise level
of the previous period, in line with the Noise Policy for Industry, to reflect the community’s expectation for greater noise control during
more sensitive periods.

5.5.2

Construction impacts

Construction noise
The construction of the proposal has the potential to generate noise and vibration noticeable at
sensitive receivers. The potential noise levels were estimated through noise modelling for a
number of different construction scenarios (CS1 to CS6) based on the range of activities that will
be undertaken. These are shown in Table 5.4.
Table 5.4 Construction scenarios
Scenario
ID

Construction activity

Approximate
duration

CS1

Mobilisation and set up. Including preparation of construction laydown area,
office spaces and ablution facilities

1 week

CS2

Civil works including concrete demolition, major excavations, preparing
hardstand for facility, building access road for facility, concrete foundations
for equipment, steel driven piles for equipment

4 weeks

CS3

Pipeline to custody transfer station works including trenching, stringing,
welding, lowering pipeline, backfilling and hydrotesting

4 weeks

Review of Environmental Factors | Malabar Biomethane, September 2021

Page 47

Scenario
ID

Construction activity

Approximate
duration

CS4

Installation of major packages including lifting, landing and securing down
major equipment packages

4 weeks

CS5

Basis-of-plant electrical and process tie ins including high voltage line
installation, low voltage wiring, interconnecting piping, cabling

4 weeks

CS6

De-mobilisation

1 week

Construction noise management levels for residential premises and other sensitive land uses are
provided in Table 12 and Table 3 of the Interim Construction Noise Guideline (ICNG, 2009). A
summary of the noise management levels relevant for the proposal is shown in Table 5.5.
Table 5.5 Construction noise management levels
Receiver type

Time of day

Management level, dBA

Residential

Recommended standard hours

Noise affected: 50
Highly noise affected: 75

Outside recommended standard hours

Day: 45
Evening: 49
Night: 41

Commercial

When in use

70 (external)

Industrial

When in use

75 (external)

School, hospital, places of worship

When in use

45 (external)

Recreation

When in use

60 (external)

The noise impact assessment identified that the residential noise management level is expected to
be exceeded during three of the six construction scenarios:
•

During civil works (CS2), up to 181 residences are predicted to experience noise levels
exceeding the noise management level, with the highest level of 58 dBA predicted at
residences along Dacre Street. Civil works would include concrete demolition, major
excavations and preparation of hardstand using generator, telehandler, crane, dump truck,
welding rig and elevated working platform.
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•

During construction of the pipeline between the biomethane upgrader facility and the
custody transfer station (CS3), noise management levels are predicted to be exceeded at
82 residences (based on the use of dump truck and excavator).

•

During the electrical and process tie-ins and installation (CS5), noise management levels
are predicted to be exceeded at 22 residences (based on the use of telehandler and
elevated working platform).

The noise impact assessment considers a worst-case scenario based on all construction
equipment within each scenario operating simultaneously at any given time.
The maximum noise impacts are expected during the preparation of hardstand and are primarily
due to the use of excavators, piling and drill rigs, which will be of short duration.
The piling rig is likely to be used for two days only during the construction period. Predicted noise
impacts will be temporary and the level of impact would be dependent on the rate of progression of
construction. All construction equipment will only be operated intermittently. Therefore, the number
of receivers potentially impacted by noise at any time is likely to be lower than the total
exceedances predicted.
Noise impacts will be managed through the implementation of the safeguards listed in
Section 5.5.4.
Construction traffic is unlikely to result in a significant impact to local traffic. The Road Noise Policy
(DECCW 2011) recommends that “any increase in the total traffic noise level should be limited to
2 dB above that of the corresponding ‘without construction’ scenario.” Traffic noise is unlikely to
increase by more than 2 dB as a result of the proposal given the small amount of construction
traffic anticipated.
Construction vibration
The vibration impact assessment identifies the relevant criteria at which the work will have
potential impacts to structures and human comfort. These include acceptable vibration levels as
well as the safe working distances from equipment used.
The most vibration intensive activities associated with the construction works would occur through
the use of rock breakers, piling rigs, vibratory rollers and excavators which have the potential to
exceed the human comfort criteria if undertaken within 50 m of a residence or to exceed the
cosmetic damage criteria if undertaken within 15 m of standard (non-heritage) structures.
There are no residential properties or heritage structures located within these distances, as such
no adverse impacts are anticipated as a result of the proposal.
5.5.3

Operational impacts

Operational noise source data has been estimated based on the following equipment noise levels:
•

Chiller: 65 dBA at 10 m

•

Blower: 75 dBA at 1 m
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•

Membrane container: 75 dBA at 1 m

•

Compressor: 75 dBA at 1 m.

Modelling of operational noise was undertaken assuming that all noise levels provided are external
noise levels. To represent the worst-case scenario, it was assumed that all the equipment would
be operating simultaneously at all times.
The results of the noise modelling (GHD, 2021a) indicated that compliance will be met at all
sensitive receivers for all time periods under the EPA’s Noise Policy for Industry.
5.5.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise
noise and vibration impacts:
•

Works must comply with the Interim Construction Noise Guideline (DECC 2099), including
schedule work and deliveries during standard daytime working hours of 7 am to 6 pm
Monday to Friday and 8 am to 1 pm Saturday where feasible and reasonable.

•

Works will be carried out in accordance with Noise Policy for Industry (NPI) (EPA, 2017):

•

Incorporate standard daytime hours noise management safeguards into the CEMP:
•

identify and consult with the potentially affected residents (within 200 m of the
proposal site) prior to the commencement

•

describe the nature of works; the expected noise impacts; approved hours of
work; duration, complaints handling and contact details.

•

determine need for, and appropriate timing of respite periods (eg times identified
by the community that are less sensitive to noise such as mid-morning or midafternoon for works near residences)

•

acceptance by the community of longer construction periods in exchange for
restriction to construction times.

•

Implement a complaints handling procedure for dealing with noise complaints and take
actions to minimise potential impacts.

•

Plant or machinery will not be permitted to warm-up near residential dwellings before the
nominated working hours.

•

Appropriate plant will be selected for each task, to minimise the noise impact (eg all
stationary and mobile plant will be fitted with residential type silencers).

•

Engine brakes will not be used when entering or leaving the work site(s) or within work
areas.

•

Regularly inspect and maintain equipment in good working order.

•

Arrange work sites to minimise noise where possible (eg generators away from sensitive
receivers, minimise use of vehicle reversing alarms).
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•

Schedule noisy activities around times of surrounding high background noise where
feasible (local road traffic or when other noise sources are active).

•

Adhere to curfew agreement with the local community, including no truck or heavy vehicle
movements within school zone hours (8 am to 9.30 am and 2.30 pm to 4 pm) during school
term.

•

For works outside standard construction hours, Jemena or their construction contractor
would:
•

justify the need for out of standard daytime work

•

consider potential noise impacts and: implement the relevant standard daytime
hours safeguards and other reasonable and feasible management measures

•

identify community notification requirements

•

notify all potentially impacted residents and sensitive noise receivers not less
than one week prior to commencing night work

•

seek approval from the Sydney Water Project Manager prior to commencing in
consultation with Sydney Water’s Environment and communications
representatives.

•

Vehicles, plant and equipment will be regularly maintained and kept in good operating
condition. Machines found to produce excessive noise should be removed from site or
stood down until repairs or modifications can be made.

•

Plant should be turned off when not in use. For example, trucks should not be left idling if
not operational.

•

Plan traffic flow, parking and loading areas to minimise reversing movements within the
site.

•

Where possible, use structures to shield residential receivers from noise within the
construction site.

•

Where potential noise impacts are predicted to be more than 15 dBA above the noise
management levels, the potential construction noise nuisance is considered to be high. All
reasonable and feasible noise mitigation measures should be implemented prior to
commencement of construction works.

•

Equipment noise levels should be confirmed during the design phase and commissioning

•

Should any of the equipment listed within Section 5.5.3 have an operating sound power
level higher than what has been assumed, further noise modelling is recommended during
the detailed design stage to ensure the requirements of the Noise Policy for Industry (EPA,
2017) are met.
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5.6
5.6.1

Aboriginal heritage
Existing environment

A search of the Aboriginal Heritage Information Management System (AHIMS) conducted on
9 August 2021 located no listed Aboriginal heritage site within 200 m of the proposal site.
Sites of Aboriginal significance are known to occur across the Malabar Headland, however the
proposal site has been subject to high levels of disturbance during construction of the Malabar
WWTP and its existing use as an operating facility.
5.6.2

Construction impacts

Given that the proposal site has been subject to past ground disturbances, it is considered to be of
low Aboriginal heritage sensitivity and construction of the proposal is not anticipated to impact
Aboriginal heritage.
Any potential impact to Aboriginal heritage items will be avoided by implementing the safeguards
provided in Section 5.6.4.
5.6.3

Operational impacts

Operation of the proposal is not expected to result in any impact to Aboriginal heritage.
5.6.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to Aboriginal heritage:
•

Do not make publicly available or publish, in any form, Aboriginal heritage information on
sites / potential archaeological deposits, particularly regarding location.

•

If an item or suspected item of Aboriginal heritage, including relics or human remains is
found, cease all excavation or disturbance in the area and notify Jemena and Sydney
Water Project Managers.

5.7

Non-Aboriginal heritage

5.7.1

Existing environment

A search was undertaken of relevant NSW and Commonwealth databases for items of nonAboriginal heritage value near the proposal site. These databases include:
•

the NSW State Heritage Inventory for heritage items listed on the State Heritage Register

•

Sydney Water’s Section 170 Heritage Register

•

Schedule 5 of the Randwick LEP

•

the EPBC Protected Matters database for Commonwealth heritage, National heritage and
World heritage.
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Non-Aboriginal heritage items surrounding the Malabar WWTP are shown in Figure 5.4. Of
particular importance is the Malabar Headland National Park, situated to the north and south east
of the Malabar WWTP, which is listed in the Commonwealth Heritage List (Item ID 105605), the
State Heritage Register (Item ID 01741) and the Randwick LEP (Item I192 and C7).
In addition to these, Sydney Water’s Southern and Western Suburbs Ocean Outfall Sewer 1 and 2
are listed in Sydney Water’s section 170 Heritage Register (Item ID 4572728 and 4572729) and
are partly located within the Malabar WWTP.
5.7.2

Construction impacts

The proposal is not located within the curtilage of any heritage item.
The Southern and Western Suburbs Ocean Outfall Sewer 1 and 2, are located underground in
Malabar WWTP, about 40 m south of the proposed biomethane upgrader facility at the nearest
point (approximate location shown in Figure 2.2). These assets are located outside the proposal
site and will not be directly impacted by the proposal. Plans showing the exact location of these
outfall sewers within the Malabar WWTP will be obtained from Sydney Water and provided to the
construction contractor to ensure no direct or indirect impact would occur to the Southern and
Western Suburbs Ocean Outfall Sewer 1 and 2 as a result of the proposal.
5.7.3

Operational impacts

Operation of the proposal is not expected to result in any impact to non-Aboriginal heritage items
within the Malabar WWTP or in the surrounding vicinity.
5.7.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to non-Aboriginal heritage:
•

Construction workers are to be informed of the heritage items in the vicinity of the proposal,
in particular the Southern and Western Suburbs Ocean Outfall Sewer 1 and 2, as part of
the site induction prior to works commencing.

•

Any accidental damage to a heritage item will be treated as an environmental incident, with
appropriate recording and notification.

•

If any non-Aboriginal relic is found, cease all excavation or disturbance in the area of the
finding, and notify the Jemena and Sydney Water Project Managers.
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5.8
5.8.1

Traffic and access
Existing environment

The proposal is located entirely within the Malabar WWTP where public access is restricted.
Access to the Malabar WWTP is either via the main entry at Fishermans Road from the south or
through a secondary access at Franklins Street from the north. Both streets leading into the
Malabar WWTP are two-way undivided local roads managed by the Randwick City Council.
Characteristics of these roads are as follows:
•

Fishermans Road connects Dacre Street to the west and the Malabar boat ramp to the
east. A public walking track and cycleway are located along the southern side of the road
providing pedestrian access to Malabar Beach and boat car ramp, south of the Malabar
WWTP.

•

Franklin Street connects Dacre Street to the west and the Anzac Rifle Range to the east.
Pioneers Park Sportsfield and Cromwell Park are located to its north and south,
respectively. Unlimited parking bays are available on both sides of the road.

Major roads in the wider road network include Anzac Parade (partly State road and partly regional
road) and Malabar Road (regional road).
5.8.2

Construction impacts

Construction has the potential to affect traffic and access due to the generation of construction
traffic on local roads leading to and within the Malabar WWTP, however this is expected to be
minor and temporary. No public roads will need to be closed for the construction of the proposal.
Construction access to the proposal site is likely to be through the secondary entry at Franklin
Street to minimise impact to Sydney Water operations through the main gate. Construction traffic
access into the Malabar WWTP will require prior arrangement with Sydney Water. No truck and
heavy vehicle movements will be permitted within school zone hours in accordance with the
Malabar WWTP curfew agreement with the local community.
Access to site compound, offices or stockpile areas will be via the existing Sydney Water internal
road network within the WWTP site. Construction will generate a relatively small volume of daily
traffic. This small volume of daily traffic is not expected to materially affect the function of the
external road network or parking availability, including local roads and major roads or highways
used to access the proposal site.
Safeguards to avoid, mitigate and manage potential traffic and access impacts are provided in
Section 5.8.4.
5.8.3

Operational impacts

The proposal includes a new internal access road to the biomethane upgrader facility. Vehicle use
of this access road during maintenance activities would be minor and will not impact the existing
WWTP operations.
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The proposal is not expected to impact traffic and access outside the Malabar WWTP during
operation.
5.8.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to traffic and access:
•

Prepare a traffic management plan / traffic control plan in consultation with Sydney Water.

•

Minimise traffic impacts near residential properties, schools and users of community
facilities by avoiding major materials deliveries during peak hours and times such as school
zone hours or when the nearby Pioneers Park Sportsfield and Cromwell Park are at their
busiest, such as weekend mornings.

•

Manage site to allow people to move safely past the works, including providing safe access
to other Sydney Water workers on site.

•

No truck or heavy vehicle movements within school zone hours (8 am to 9.30 am and
2.30 pm to 4 pm) during school terms in accordance with the Malabar WWTPs curfew
agreement with the local community

•

Ensure work vehicles do not obstruct vehicular or pedestrian traffic, or private driveways,
public facilities or business access unless necessary and only if appropriate notification has
been provided.

•

Erect signs to inform WWTP visitors and staff of the proposed works and any temporary
road closures, including internal roads within the Malabar WWTP.

5.9
5.9.1

Greenhouse gas
Existing environment

A greenhouse gas assessment was undertaken to quantify the greenhouse emissions associated
with the construction and the potential benefit from operation of the proposal (GHD, 2021b), and is
summarised below.
The greenhouse gases considered and the corresponding global warming potential for each
greenhouse gas are listed in Table 5.6. The global warming potentials were obtained from the
Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (IPCC, 2014) for
consistency with the IPCC guidelines.
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Table 5.6 Greenhouse gases and 100 year global warming potentials
Greenhouse gas

Global warming potential

Carbon dioxide (CO2)

1

Methane (CH4)

28

Nitrous Oxide (N2O)

265

Greenhouse gas emissions include the following:
•

Scope 1 emissions, which are greenhouse gas emissions into the atmosphere as a direct
result of an activity, or series of activities (including ancillary activities) that constitute the
facility. These are considered ‘direct’ emissions.

•

Scope 2 emissions, which are greenhouse gas emissions into the atmosphere from the
indirect consumption of an energy commodity such as electricity.

•

Scope 3 emissions, which are all indirect emissions that are not included in Scope 2 that
occur in the value chain such as upstream and downstream emissions.

The existing environment is expressed as business-as-usual (BAU). Under BAU, biogas produced
in the anaerobic digesters is used in the cogeneration plant to generate electrical power and water
heating. Excess biogas is combusted in the waste gas burners.
The quantity of excess biogas was estimated to be 5,896,800 Standard cubic metres (Sm3) per
annum, based on a flow rate of approximately 1,000 Sm3 (or 1,017Nm3) per hour. Using the
Australian Government’s (NGER) Measurement Determination, this results in a BAU greenhouse
gas emission (Scope 1) of 1,429 tCO2-e per annum (GHD, 2021b) for operation.
Based on the biomethane upgrader facility producing 200 TJ per annum, the greenhouse gas
emissions resulting from obtaining the same amount of natural gas through conventional process
is calculated to be 2,621 tCO2-e (Scope 1 emissions). As a result, the proposal is expected to have
a positive impact on greenhouse gas emissions.
5.9.2

Construction impacts

The construction of the proposal has the potential to generate greenhouse gas emissions primarily
through the use of construction plant and equipment, totalling about 253 tCO2-e (Scope 1)
(Table 5.7).
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Table 5.7 Construction greenhouse gas emissions
Source

Scope 1 Greenhouse gas emissions
(tCO2-e)

Mobilise and set up (Diesel consumption)

11

Civil works (Diesel consumption)

146

Pipeline to Custody Transfer Station (CTS) (Diesel consumption)

21

Installation of major packages (Diesel consumption)

36

Balance of Plant (BOP) electrical and process tie-ins (Diesel
consumption)

8

Commissioning (Diesel consumption)

8

De-mobilise (Diesel consumption)

23

Total greenhouse gas emissions during construction

253

This is a relatively small amount. To place this into context, the national greenhouse gas
inventories for 2019 estimated a total of 136.6 MtCO2-e greenhouse gas was emitted in NSW
through energy consumption, industrial processes and product use, agriculture, waste, land use
change and forestry (DISER, 2021).
5.9.3

Operational impacts

The proposal may generate Scope 1 greenhouse gas emissions through the following:
•

biomethane consumption during operations

•

losses during processing from storage tank and equipment (valves, compressors, etc).
Fugitive losses from the storage tank and equipment are expected to be minimal.

•

purge burner for flaring off-specification gas.

Scope 2 emissions will be generated through electricity use for the biomethane upgrader facility.
The operational greenhouse gas emissions are estimated based on operational conditions of
24 hours 7 days a week and shutdown for two weeks per year for maintenance. The following
assumptions were used to estimate operational greenhouse gas emissions:
•

The amount of biomethane consumed for the proposal is 2.274 TJ/year at Higher Heating
Value (based on equipment manufacturer’s data of 1.08 TJ/year requirement for a
95 TJ/year plant at Lower Heating Value).

•

Raw biogas generated at the Malabar WWTP comprises 37 mol% of CO2. It is assumed
that all CO2 separated from the biogas is vented to the atmosphere. Under standard carbon
accounting procedures, this CO2 is biogenic in origin and therefore has an emission factor
of zero.
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•

Off-specification biomethane would be sent to a purge burner. This is expected to only be
used for up to 24 hours per annum (one full day of production) and equates to burning of
16,800 Sm3 of processed biomethane.

•

Gas processing will result in fugitive emissions and determined in accordance with the
National Greenhouse and Energy Reporting (Measurement) Determination 2008.

•

The transformer will be fully sealed and SF6 fugitive emissions will be negligible, if any.

•

Electricity use will be 0.22 kWh/Nm3 of biogas.

•

Biogas flow rate is assumed to be 1,000 Sm3/hour or 1,017 Nm3/hour.

The operation of the proposal is estimated to generate the following greenhouse gas emissions
each year through the biomethane upgrading process:
•

25 tCO2-e of Scope 1 emissions

•

1,944 tCO2-e of Scope 2 emissions

•

a total of 1,969 tCO2-e.

These are detailed in Table 5.8 below.
Table 5.8 Estimated annual operational greenhouse gas emissions
Source

Scope 1 Greenhouse gas emissions
(tCO2-e)

Biomethane
consumption

15

CO2 off gases from
the separator

Nil

Purge Burner

4

Gas processing

6

Scope 2 Greenhouse gas
emissions (tCO2-e)

Nil

Electricity use –
Separation
process

1,527

Electricity use –
BOP

417

Total annual
operational
greenhouse gas
emissions

25
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Net greenhouse gas emissions resulting from the operation of the proposal are calculated as
greenhouse gas emitted to run the biomethane upgrader facility, minus the total sum of
greenhouse gas emitted through BAU and greenhouse gas emitted by obtaining natural gas
through conventional method. The net emissions are as follows.
Table 5.9 Net operational greenhouse gas emissions
Source

Scope 1 Greenhouse
gas emissions (tCO2-e)

Scope 2
Greenhouse gas
emissions (tCO2-e)

25

1,944

Operational greenhouse gas
emissions

Total (tCO2-e)

1,969

BAU

-1,429

-1,429

Natural gas generated from
conventional method

-2,621

-2,621

Net greenhouse gas emissions
resulting from operation of the
proposal

-4,025

1,944

-2,081

The net emissions from the project amount to a saving of 2,081 tCO2-e each year for combined
Scope 1 and 2 emissions.
There is potential for a larger reduction in greenhouse gas emissions resulting from the
combustion of the biomethane produced through the proposal after being delivered to customers.
This has been considered as downstream Scope 3 emissions. The emissions from burning
approximately 200 TJ/ annum natural gas compared to emissions of burning the same amount of
biomethane are as follows (GHD, 2021b):
•

emissions from combustion of natural gas 10,310 tCO2-e/annum

•

emissions from combustion of biomethane 1,287 tCO2-e/annum.

This shows a saving of 9,024 tCO2-e per annum, equivalent to an 88% reduction of greenhouse
gases. This is equivalent to a reduction of Australia’s annual GHG emissions by 0.002 % and a
reduction of NSW emissions by 0.007% based on 2019 and 2020 numbers, which is a small, but
not insignificant saving for this trial project.
5.9.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to further
minimise greenhouse gas emissions:
•

adopt sustainable procurement practices where feasible

•

re-use demolished concrete for temporary roadways and use as subgrade below roadways
(if appropriate)

Review of Environmental Factors | Malabar Biomethane, September 2021

Page 60

•

source construction materials locally where possible

•

investigate the use of biodiesel for trucks and equipment, where suitable

•

investigate the use of electric light vehicles, where feasible

•

investigate the use of low carbon concrete

•

regularly maintain all plant and equipment used during the construction works to reduce
emissions and comply with the relevant exhaust emission guidelines

•

energy efficient vehicles or equipment will be selected where available

•

during operation, undertake proper maintenance to decrease burning of off-specification
biomethane

•

consider purchase of greenpower from the grid to power the biomethane upgrader facility, if
appropriate. Providers are listed in https://www.greenpower.gov.au/.

5.10
5.10.1

Hazards and risks
Existing environment

The Malabar WWTP produces biogas as a waste product during the anaerobic digestion of organic
materials. Primary components of biogas are methane (CH4), carbon dioxide (CO2,), and moisture
plus traces of hydrogen sulphide (H2S), siloxanes and other contaminants or impurities.
Carbon dioxide (CO2) is a colourless, odourless gas that is denser than air. In high concentrations,
it can persist in enclosed spaces and spaces below ground level. Gaseous CO2 is an asphyxiant
(not toxic), with concentrations of 100,000 ppm or more leading to unconsciousness or death.
Lower concentrations may lead to headaches, sweating, rapid breathing, increased heartbeat,
shortness of breath, dizziness, mental depression, visual disturbances or shaking. The
seriousness of these symptoms is dependent on the concentration, and the length of time the
individual is exposed.
Methane (CH4) is also a colourless and odorless greenhouse gas, extremely toxic to humans,
highly flammable and may explode if heated. Hence, it needs to be stored in a well-ventilated area
and away from any sources of ignition or heat. Methane has a boiling point of -161.5°C, and a
relative gas density of 0.6 kg/m3. Due to its density being lower than air (which has a relative gas
density of 1), methane will rise when in air at standard temperature and pressure. Inhalation of
high amounts of methane may cause asphyxiation and low methane levels can cause dizziness,
headaches, nausea, and loss of co-ordination.
Hydrogen sulfide (H2S) is a colourless, flammable gas with a characteristic odour of rotten eggs.
Human exposure to H2S is generally via inhalation, and the gas is rapidly absorbed through the
lungs. Short-term inhalation studies of H2S in animals have reported ocular, neurological,
cardiovascular, metabolic, reproductive, and developmental effects. Medium-term inhalation
studies of H2S in animals have reported respiratory, neurological, and olfactory effects. H2S is an
existing trace component in biogas (in concentrations of up to 1,000 – 1,500 ppm).
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5.10.2

Construction impacts

Hazardous chemicals required during construction include fuel and oils. During commissioning,
gas odourant, helium and nitrogen will be required.
5.10.3

Operational impacts

Operational impacts associated with gaseous chemicals
Biogas is currently produced at the Malabar WWTP and will continue to be produced during the
operation of the proposal. The operation of the proposal will result in the production of biomethane
which will have very similar properties to natural gas. The operation of the proposal will also
involve storing biogas in the buffer storage. The presence of biogas is common in wastewater
treatment plants.
Small amounts of gas odourant, helium and nitrogen will also be stored on site during operation
and mixed into the treated biogas to ensure natural gas specification is met.
Nitrogen is a colourless, odourless and tasteless gas that makes up approximately 78% of the
atmosphere. It is non-flammable, is slightly lighter than air and slightly soluble in water. Similar to
nitrogen, helium is a colourless, odourless, tasteless and non-toxic gas. It is less soluble in water
than any other gas and is not a highly reactive element. The main risk associated with both gases
through their use in this proposal is the risk of localised asphyxiation. Storing nitrogen and helium
is relatively common at industrial sites and the risks of gas release are considered low.
Appropriate mitigation measures would be identified during detailed design for on-site protection.
The proposal will not change the concentration of H2S currently occurring at the proposal site, and
existing controls for managing the risk of H2S release are considered acceptable, and are not
discussed further within the assessment. The consequence of biogas releases from the buffer
storage associated with flammable biogas and off-site impacts is the focus of the hazard
assessment.
Preliminary hazards analysis (PHA)
State Environmental Planning Policy No. 33 – Hazardous and Offensive Development provides
criteria against which industrial development must be assessed to determine if the works are
potentially hazardous or offensive. This is usually undertaken in the form of a preliminary hazard
analysis to determine if a more detailed hazard study is required. Although activities undertaken
under Part 5 of the Environmental Planning and Assessment Act 1979 are not legislatively bound
to include preparation of a preliminary hazard analysis, a preliminary risk screening and hazard
identification were undertaken to consider risks from the biomethane facility. There are three levels
of PHA under SEPP 33:
•

Level 1 – if significant but not serious potential for harm is identified, a qualitative PHA is
completed.

•

Level 2 – if medium potential for harm is identified, a semi-quantitative PHA is completed.

•

Level 3 – if high potential for harm is identified, a quantitative PHA is completed.
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Given the flammable nature of biogas and biomethane, the potential for harm is considered
medium and a Level 2 PHA was undertaken for the proposal (GHD, 2021c).
The Level 2 PHA included a desktop, semi-quantitative analysis for two potential scenarios:
1.

Catastrophic rupture of the biogas buffer storage (loss of biogas)

2.

Leak within the biomethane upgrader facility (loss of biogas).

Consequence modelling for these scenarios was undertaken in accordance with the Hazardous
Industry Planning Advisory Paper No 4 – Risk Criteria for Land Use Safety Planning (HIPAP No. 4)
(DoP, 2011).
Catastrophic rupture of the gasholder has the potential for fireball and flash fire with heat radiation
effects up to 35 kW/m2, and delayed explosion with overpressure impacts up to 0.35 bar.
Leak within the biomethane upgrader facility has the potential for jet fire, flash fire or delayed
explosion. The results of the modelling show that maximum impact would occur from failure of the
compressor within the upgrader package.
Consequence modelling shows no off-site property damage will occur as a result of the above
scenarios. Event analysis undertaken determined the frequency of fatality, injury and property
damage per annum are very low across all scenarios and can be avoided through the
implementation of the safeguards provided in Section 5.11.4.
The cumulative risk results were assessed for off-site and on-site fatality risk as well as off-site and
on-site injury:
•

The proposal’s off-site fatality risk is about three orders of magnitude lower than the HIPAP
individual risk criteria for ‘Sporting complexes and active open space, roads’ of 10 in one
million per annum. The on-site fatality risk is also below the HIPAP individual fatality risk
criteria.

•

The proposal’s off-site injury risk is approximately an order of magnitude lower than the
HIPAP injury risk criteria for ‘residential and sensitive use areas’ of 50 in one million per
annum. The on-site injury risk is also below the HIPAP injury risk criteria.

There is no HIPAP criteria for property damage. Overall, the risk results for the proposal show that
the location of the proposal is acceptable. Safeguards provided in Section 5.11.4 will ensure that
risk scenarios are maintained at an acceptable level.
5.10.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
hazards and risks:
•

undertake control of ignition sources on site

•

undertake routine maintenance

•

ensure all electrical equipment in the gasholder is suitably specified for the specific
hazardous area in which it will be installed in accordance with AS/NZS 3000:2007 Electrical
Installations and AS/NZS 60079.10.1:2009 | Explosive Gas Atmospheres
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•

provide operator training

•

install local gas detection and alarm systems

•

update safety management systems to incorporate the biomethane upgrader facility,
including as a minimum:

•

5.11
5.11.1

•

fire prevention and protection (including gas detection)

•

emergency planning and response

•

site security

•

traffic planning

•

hazardous area classification

•

maintenance

upon completion of the detailed design and layout of the biomethane upgrader facility and
biogas buffer storage, undertake a final hazard analysis to provide confidence that the
residual risks remain acceptable.

Waste
Existing environment

Waste currently generated at the Malabar WWTP is managed by Sydney Water through existing
contracts in accordance with Sydney Water’s waste minimisation policies. Waste generated by the
proposal during construction and operation will be managed by Jemena.
5.11.2

Construction impacts

Construction of the proposal will generate the following waste streams:
•

general construction waste including excavated concrete

•

green waste from vegetation clearing, including potential noxious weeds

•

excess spoil from trenching, drilling or other activities required as part of construction

•

general domestic waste from the construction workforce such as food scraps, aluminium
cans, glass bottles, plastic and paper containers, and putrescible waste generated by site
construction personnel

•

sewage waste or grey water from the construction compound.

The largest volume of waste generated by construction will be excess spoil from the pipeline
excavations.
Detailed site investigations undertaken for the proposal (Alliance, 2021) reported that while fill soil
materials contain chemicals of potential concern, the concentrations are well below the adopted
commercial/industrial, human-health and ecological criteria. The fill soils at the proposal site are
consistent with the waste classification of General Solid Waste (Non-putrescible).
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Wherever possible, suitable excavated spoil will be re-used on site for backfilling, landscaping and
other uses. If spoil is unable to be re-used on-site, opportunities for off-site reuse will be
investigated. If reuse opportunities are unable to be identified, or the spoil is unsuitable for reuse
due to its geotechnical or contamination characteristics, spoil will be tested and classified
according to the Waste Classification Guidelines (NSW EPA, 2014) and disposed of at an
appropriately licensed facility. The Construction contractor will be responsible for ensuring waste
generated by construction is disposed of at an appropriately licenced facility.
Significant volumes of liquid wastes, including oils or fuels are unlikely to be generated during
construction.
Due to the small volume of waste to be generated by the proposal, a Waste Management Plan is
not required.
5.11.3

Operational impacts

Minor volumes of waste will be generated during operation and maintenance of the proposal and
these will be managed in accordance with Jemena’s standard operating procedures and policies.
This includes condensate from the biogas stream generated during the biomethane upgrading
process that will be discharged into the existing wastewater system.
Additional minor volumes of granular activated carbon (once spent or used) will be disposed of as
part of maintenance activities during operations. The spent granular activated carbon will be
disposed to an appropriately licenced facility and disposal will be completed by an appropriately
licenced waste resource contractor.
Overall, the proposal will have a beneficial impact on waste through the reuse of excess biogas, as
it will minimise the need for flaring.
5.11.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise
waste:
•

review the findings of the detailed site investigation once detailed design has been
developed and if there are any change to depths of excavation for the buried pipeline and
associated structures, determine if further waste classification assessment is required

•

manage waste in accordance with relevant legislation and maintain records to show
compliance (eg waste register, transport and disposal records)

•

provide adequate bins at the construction compound for general waste, hazardous waste
and recyclable materials

•

minimise the generation of waste, sort waste streams to maximise reuse/recycling in
accordance with the Waste Avoidance and Resource Recovery Act 2001

•

manage waste and excess spoil in accordance with the NSW EPA Waste Classification
Guidelines. Dispose wastes at an appropriately licenced facility
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•

ensure waste contractors are appropriately licenced to manage the type of waste allocated
to them

•

prevent pollutants from escaping including covering skip bins

•

dispose excess vegetation (non-weed) that cannot be used for site stabilisation at an
appropriate green waste disposal facility

•

if fibro or other asbestos containing material is identified, restrict access and follow the
Jemena Asbestos Management procedure. Contact Jemena Project Manager for further
actions and advise the Sydney Water WWTP Plant Manager.

5.12
5.12.1

Social and visual
Existing environment

Land uses in the immediate area surrounding the proposal site include private and public
recreation (Malabar Beach and Boat Ramp), and environmental conservation (Malabar Headland
National Park). Other land uses in the non-immediate vicinity include low and medium residential
use and educational facilities. The nearest sensitive receivers are residential properties located
about 400 m south west of the proposal site.
5.12.2

Construction impacts

The potential social amenity and visual impacts during construction of the proposal will mainly be
from air emissions, noise and vibration and traffic and access. These aspects have been assessed
separately in Section 5.4, Section 5.5 and Section 5.8 respectively. Social amenity impacts to
surrounding land uses are expected to be negligible as construction works will be contained within
the Malabar WWTP.
5.12.3

Operational impacts

Given the proposal is situated within the Malabar WWTP and away from nearby residential areas,
the new structures associated with the proposal should not be noticeable to the public outside the
WWTP. Potential social impacts due to noise, odour and hazards and risks arising from the
proposal have been assessed and identified as low (Section 5.10) and will be minimised through
the implementation of safeguards. The potential social impacts of the proposal are primarily
beneficial due to the availability of biomethane and the reduction of greenhouse gas emissions
(refer Section 5.9).
5.12.4

Environmental safeguards

Jemena will implement the following safeguards during construction and operation to minimise any
impacts to social and visual amenity:
•

undertake works in accordance with Jemena’s CSEP and Sydney Water Communications
policies and requirements including:
•

notify impacted residents and businesses
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•

erect signs to inform the public on nature of work

•

personnel treat community enquiries appropriately

•

minimise heavy vehicle movements near Malabar Public School during school hours

•

maintain work areas in a clean and tidy condition

•

restore work sites to as close to their original condition as possible following the completion
of the proposal

•

minimise visual impacts (eg retain existing vegetation where possible)

•

direct artificial light away from sensitive receivers where possible (ie residents, fauna or
roadways).

5.13

Cumulative impacts

At the time of preparation of this REF, it is understood that Sydney Water will be undertaking an
upgrade of the cogeneration plant and ring main units located within the Malabar WWTP adjacent
to the proposal site. The upgrade of the cogeneration plant will involve replacing two out of the
three cogeneration units and an electrical upgrade. Construction activities will be scheduled for all
proposals to ensure the potential for cumulative impacts are minimised.
A review of the NSW Department of Planning, Industry and Environment’s major projects
assessments website identified no active major developments within one kilometre of the proposal
site. There may be other minor works in surrounding residential properties or roadways. However,
given the proposal will be undertaken within the Malabar WWTP, no significant adverse cumulative
impacts are expected.

5.14

General Environmental Management

The following general environmental management safeguards will be implemented:
•

Jemena will prepare a CEMP addressing the requirements of this environmental
assessment. The CEMP should specify license, approval and notification requirements.
This CEMP will be endorsed by Sydney Water prior to use. Prior to the start of work, all
project staff and contractors will be inducted in the CEMP.

•

The CEMP will be readily available on site and will include a site plan which shows:
•

no go areas and boundaries of the work area

•

location of environmental controls (such as erosion and sediment controls,
fences or other measures to protect vegetation or fauna, spill kits)

•

location and full extent of any vegetation disturbance.
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•

Jemena Project Manager (after consultation with Sydney Water) can approve temporary
ancillary construction facilities (such as compounds) within the Malabar WWTP, without
additional environmental assessment or approval if the facilities meet the following
principles:
•

limit proximity to sensitive receivers

•

no disruption to property access

•

no impact to known items of non-Aboriginal and Aboriginal heritage

•

outside high-risk areas for Aboriginal heritage

•

use existing cleared areas and existing access tracks

•

no impacts to remnant native vegetation or key habitat features

•

no disturbance to waterways

•

potential environmental impacts can be managed using the safeguards in this
REF

•

no disturbance of contaminated land or acid sulphate soils

•

will be rehabilitated at the end of construction.

•

Jemena’s Construction contractor must demonstrate in writing how the proposed ancillary
facilities meet these principles. Any facilities that do not meet these principles will require
additional environmental impact assessment.

•

The agreed location of these facilities must be shown on the CEMP site plan and
appropriate environmental controls installed.

•

The CEMP will include actions and responsibilities during:

•

•

onset of heavy rain during works

•

spills

•

unexpected heritage finds

•

other potential incidents relevant to the scope of works.

Immediately notify the Jemena Project Manager and Sydney Water Community Relations
Representative of any complaints.
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6 Conclusion
This REF has been prepared to assess the potential environmental impacts of the proposed
biomethane facility at Sydney Water’s Malabar WWTP. Jemena will operate the facility using
excess biogas from Sydney Water’s wastewater treatment operations. The proposal will be used to
demonstrate the technical viability and the pathway to commerciality of biomethane production for
blending into the natural gas network.
During construction, the main potential environmental impacts of the proposal are typical
construction impacts such as noise, vibration and air quality (dust). During operation, the impacts
are associated with hazards and risks associated with storage and transfer of raw biogas and
biomethane. The proposal will have a beneficial impact by reducing greenhouse gas emissions
and demonstrating a carbon neutral pathway for the gas network as NSW moves towards net zero
carbon emissions. Given the nature, scale and extent of impacts and with implementation of the
safeguards outlined in this REF, the proposal is unlikely to have a significant impact on the
environment and an environmental impact statement is not required under Division 5.1 of the
EP&A Act.
The proposal will result in positive long-term environmental improvements, aligned with the
principles of ecologically sustainable development. The proposal will not result in the degradation
of the quality of the environment and will not pose a risk to the safety of the environment.
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8 Appendices
Appendix A – Clause 228 checklist
Clause 228 checklist

REF finding

Any environmental impact on a
community

The proposal will have limited short-term impacts typical to
construction works such as noise and vibration, air quality (dust)
and amenity. Once operational, there will be a beneficial
environmental impact by enabling the production of biomethane
from biogas for use within the natural gas network, thus
producing a net zero carbon emission gas supply.

A transformation of a locality

The proposed work will not result in the transformation of a
locality as the biomethane facility will be located within an
existing wastewater treatment plant.

Any environmental impact on the
ecosystem of the locality

The proposed work will not result in environmental impacts to
ecosystems of the locality.

Any reduction of the aesthetic,
recreational, scientific or other
environmental quality or value of the
locality

The proposal will occur in a landscape that has been disturbed
by existing land use. The proposed work will not result in a
reduction of the aesthetic, recreational, scientific or other
environmental quality or value of the locality.

Any effect upon a locality, place or
building having aesthetic,
anthropological, archaeological,
architectural, cultural, historical, scientific
or social significance or any other special
value for present or future generations

The proposal will not have any effect upon a locality, place or
building having aesthetic, anthropological, archaeological,
architectural, cultural, historical, scientific or social significance
or any other special value for present or future generations.

Any impact on the habitat of any
protected animals (within the meaning of
the Biodiversity Conservation Act 2016)

The proposal will not have any impact on the habitat of
protected animals. The proposal will occur within an area that
has low habitat values for threatened species due to past and
current land use and will have minimal impact on flora and
fauna.

Any endangering of any species of
animal or plant or other form of life,
whether living on land, in water or in the
air

The proposal will not be endangering any species of animal,
plant or other form of life, whether living on land, in water or in
the air.

Any long-term effects on the environment The proposal will not have any long-term impacts on the
environment but will have a long-term benefit by demonstrating
the technical viability of biomethane production for injection into
the natural gas network.
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Any degradation of the quality of the
environment

The proposal will not cause the degradation of the quality of the
environment. The proposal will contribute to reducing
greenhouse gas emissions by supplying a portion of gas in the
current natural gas market from biogas.

Any risk to the safety of the environment

The proposal’s hazards and risks have been assessed given the
flammable nature of methane. The safety risks are acceptable
and will be managed through the implementation of safeguards
outlined in the REF.

Any reduction in the range of beneficial
uses of the environment

The proposed work will not have any reduction in the range of
beneficial uses of the environment.

Any pollution of the environment

The proposal will involve earthworks and clearing which may
temporarily impact on local soil, water and air quality. The sites
will be restored to a similar state to their pre-existing condition at
the end of construction.
Environmental safeguards will mitigate the potential for the
proposed work to pollute the environment. No pollution of the
environment is expected.

Any environmental problems associated
with the disposal of waste

The disposal of wastes will be conducted in accordance with the
environmental safeguards, and no environmental problems
associated with the disposal of waste are expected.

Any increased demands on resources
(natural or otherwise) that are, or are
likely to become, in short supply

The proposal will not increase demand on resources, that are, or
are likely to become, in short supply.

Any cumulative environmental effect with The proposal has the potential to contribute to temporary
other existing or likely future activities
cumulative impacts during construction due to the proposed
upgrades of the cogeneration plant and ring main unit projects
onsite at the same time. The impact will be limited to
construction traffic and noise within the Malabar WWTP.
Impacts to surrounding land users are unlikely.
Any impact on coastal processes and
coastal hazards, including those under
projected climate change conditions

The proposal is not located within land defined as a coastal
zone under the Coastal Management Act 2016 or the State
Environmental Planning Policy (Coastal Management) 2018 and
will not impact on coastal processes or hazards.
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Appendix B – Consideration of Infrastructure SEPP consultation
Infrastructure SEPP clause

Yes

No

Clause 13, council related infrastructure or services – consultation with council
Will the work:
Potentially have a substantial impact on stormwater management services provided by council?

✔

Be likely to generate traffic that will strain the capacity of the road system in the LGA?

✔

Involve connection to, and have a substantial impact on, the capacity of a Council owned sewerage
system?

✔

Involve connection to, and use of a substantial volume of water from a Council owned water supply
system?

✔

Involve installation of a temporary structure on, or enclosing, a public space under council’s control
that will cause a disruption to pedestrian or vehicular traffic that is not minor?

✔

Involve excavation of the surface of, or a footpath adjacent to, a road for which the council is the
roads authority that is not minor or inconsequential?

✔

Clause 14, local heritage – consultation with council
✔

Is the work likely to affect the heritage significance of a local heritage item, or of a heritage
conservation area (not also a State heritage item) more than a minor or inconsequential amount?
Clause 15, flood liable land – consultation with council

✔

Will the work be located on flood liable land (that is land that is susceptible to flooding by the
probable maximum flood event) and will they alter flood patterns other than to a minor extent?
Clause 15AA, flood liable land – consultation with State Emergency Services

✔

Will the work be located on flood liable land (ie land that is susceptible to flooding by the probable
maximum flood event) and undertaken under a relevant provision*, but not the carrying out of minor
alterations or additions to, or the demolition of, a building, emergency works or routine
maintenance? * (e) Div.14 (Public admin buildings), (g) Div. 16 (Research/ monitoring stations), (i)
Div. 20 (Stormwater systems)?
Clause 15A, development with impacts on certain land within the coastal zone– council consultation

✔

Is the work on land mapped as coastal vulnerability area and inconsistent with a certified coastal
management program?
Clause 16 – consultation with public authorities other than councils
Will the proposal be located on land adjacent to land reserved under the National Parks and Wildlife
Act 1974 or to land acquired under Part 11 of that Act? If so, consult with DPIE (NPWS).

✔

Will the proposal be located on land in Zone E1 Nationals Parks and Nature Reserves or in a land
use zone that is equivalent to that zone? If so, consult with DPIE (NPWS)

✔

Will the proposal be adjacent to an aquatic reserve or a marine park declared under Marine Estate
Management Act 2014? If so, consult with the Department of Industry.

✔

Will the proposal be in the foreshore area within the meaning of the Sydney Harbour Foreshore
Authority Act 1998? If so, consult with Sydney Harbour Foreshore Authority

✔

Will the proposal comprise a fixed or floating structure in or over navigable waters? consult TfNSW

✔
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Infrastructure SEPP clause

Yes

No

Will the proposal be located on land in a mine subsidence district within the meaning of the Coal
Mine Subsidence Compensation Act 2017? If so, consult with Subsidence Advisory NSW.

✔

Will the proposal involve clearing of native vegetation on land that is not subject land (ie noncertified land)? If so, notify DPIE at least 21 days prior to work commencing. (requirement under
SEPP (Sydney Region Growth Centres cl 18A)

✔
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