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1. Introduction and background
This report provides the advice and recommendations of the Environmental
Protection Authority (EPA) to the Minister for Environment on the key
environmental factor and principles for the proposal by Kwinana WTE Project
Co Pty Ltd, a subsidiary of Phoenix Energy Australia Pty Ltd, to construct and
operate a 400,000 tonnes per annum (tpa) waste to energy (WtE) plant and
brick making facility on Lot 9500 Leath Road, Kwinana Beach. The regional
location is shown in Figure 1 and the site of the facility is shown in Figure 2.
The proponent referred the proposal to the EPA on 24 September 2012. The
EPA set the level of assessment at Public Environmental Review (PER) with a
six-week public review period on 22 October 2012. The EPA approved the
Environmental Scoping Document for the proposal on 3 May 2013. The PER
was released for public review from 9 June to 21 July 2014.
Further details of the proposal are presented in Section 2 of this report.
Section 3 discusses the key environmental factor and principles for the
proposal. The conditions to which the proposal should be subject, if the
Minister determines that it may be implemented, are set out in Section 5.
Section 6 provides other advice by the EPA and Section 7 presents the EPA’s
recommendations.
Appendix 5 (on CD at the back of this report and at www.epa.wa.gov.au)
contains a summary of submissions and the proponent’s response to
submissions. It is included as a matter of information only and does not form
part of the EPA’s report and recommendations. Issues arising from this
process, and which have been taken into account by the EPA, appear in the
report itself.
Strategic advice on waste to energy technologies
The EPA and the Waste Authority released their strategic review on
Environment and Health Performance of Waste to Energy Technologies (EPA
and the Waste Authority 2013) under section 16(e) of the Environmental
Protection Act 1986 (EP Act) in April 2013.
This review concluded that it has been demonstrated internationally that
modern waste to energy (WtE) plants can operate within strict emission
standards with acceptable environmental and health impacts to the
community when a plant is well designed and operated using best practice
technologies and processes. The EPA supports the establishment of WtE
plants in Western Australia subject to proposals demonstrating that they meet
a number of principles which are outlined in the EPA’s section 16(e) advice.
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2. The proposal
Kwinana WTE Project Co Pty Ltd proposes to construct and operate a
400,000 tonnes per annum (tpa) waste to energy plant and brick making
facility on Lot 9500 Leath Road, Kwinana Beach.
The plant would receive and process municipal solid waste (MSW) and relies
on the householder to sort waste through a two or three bin system.
The general layout and components of the proposal are shown on Figure 3.
The WtE plant would consist of: a waste receival area; two fully-automated
grate (stoker) furnaces or lines; a steam system with electricity generation;
flue gas cleaning Air Pollution Control (APC) systems with one flue gas stack
with twin flues. Each line would have an integrated stoker grate boiler system,
an ash discharger, an APC system, and an induced draft fan and flue. A brickmaking facility would be incorporated to reuse the ash produced in
combustion to make by-products such as bricks and pavers. Other facilities
include a control room, laboratory, administration offices, roads and a car
park.
The proponent is proposing to use Martin GmbH reverse acting grate
combustion technology provided by Mitsubishi Heavy Industries. The moving
grate stoker technology is the most prevalent WtE technology in the market
with approximately 400 WtE plants operating globally using Martin GmbH
technology (ENVIRON, 2014a).
Residual MSW supplied by local governments would be the primary fuel
source for the plant. MSW delivered to the plant is fed through the combustion
system to produce heat. The heat is used in the plant’s boilers to produce high
pressure steam which in turn is used to drive a turbine, producing electricity. It
is estimated that the plant would export up to 36 megawatts (MW) of electricity
into the South West Interconnected System when operating at full capacity.
The amount of waste to be fed into the combustion system would commence
at approximately 300,000 tpa and increase to no more than 400,000 tpa.
Exhaust gas would pass through an APC system before discharge to the
atmosphere.
The main characteristics of the proposal are summarised in Table 1 below. A
detailed description of the proposal is provided in Section 5 of the PER
document Kwinana Waste to Energy Project, Public Environmental Review.
Phoenix Energy, June 2014.
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Table 1: Summary of key proposal characteristics
Summary of the proposal
Proposal title
Proponent name
Short description

Description
Kwinana Waste To Energy Project
Kwinana WTE Project Co Pty Ltd
This proposal is for a waste to energy
plant using Martin Gmbh reverse
acting grate combustion technology
and brick making plant and
associated infrastructure, on Lot 9500
Leath Road, Kwinana, which includes
the following:
• waste receiving area;
• two fully automated furnaces or
lines;
• steam system with electricity
generation;
• flue gas cleaning Air Pollution
Control system (one per line);
• two lines, two flues (one per line)
and one gas stack.
• a brick-making facility;
• a control room;
• laboratory; and
• associated infrastructure.

Physical elements
Element
Waste to energy plant and
brick making facility

Operational Elements
Element
Waste receival volume
Emissions outputs

Location
Figure 2 and
co-ordinates
Schedule 2
Table 4 of the
recommended
statement that
the proposal
can be
implemented

Proposed extent
Clearing of no more than one
hectare within the
development envelope.

Location

Proposed Extent
Up to 400,000 tpa.
Shall not exceed the
emissions limits specified in
Annex V of the European
Union Waste Incineration
Directive 2000/76 or its
updates.
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Waste types permitted to be
processed.

•
•
•
•
•

Waste types not permitted
to be processed.

householder source
separated residual MSW;
material recovery facility
residuals;
alternative waste
treatment;
residuals from processing
of MSW; and
refuse collected from
small businesses
(i.e. rateable businesses)
where such a collection is
carried out in conjunction
with local government
residual MSW collection.

• Scheduled wastes, as
defined by ANZECC for the
National Strategy for the
Management of Scheduled
Waste (1992);
• medical waste;
• radioactive waste;
• asbestos;
• liquid and oily wastes;
• contaminated soils;
• tyres;
• animal carcasses;
• waste with a halogen
content greater than 1%;
• highly corrosive or toxic
liquids or gases such as
strong acids or chlorine or
fluorine;
• commercial and industrial
wastes;
• construction and demolition
wastes; and
• dewatered
biosolids/sewage sludge
and biomass.

The potential impacts of the proposal initially predicted by the proponent in the
PER document Kwinana Waste to Energy Project, Public Environmental
Review. Phoenix Energy, June 2014.and their proposed management are
described in Section 10 of the PER document.
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A total of 32 submissions were received during the public review period. The
key issues raised relate to concerns regarding:
• technology – is the chosen technology proven and best practice?;
• air quality – uncertainties in emission data and modelling, cumulative
impacts, and potential health risks;
• the waste hierarchy – better alternatives are available for reuse and
recycling instead of burning waste, and it restricts the future
introduction of best practice waste management;
• ash reuse – suitability for ash to be reused to make commercial
products, and the potential for contamination; and
• consistency of the proposal with the EPA’s and Waste Authority’s
section 16(e) advice on Environmental and Health Performance of
Waste to Energy Technologies.
Issues raised were addressed in the Response to Submissions document that
was finalised on 15 December 2015 (Appendix 5).
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Figure 1: Regional location
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Figure 2: Site location
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Figure 3: General layout and components of the proposal
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3. Key environmental factor and other matters
Section 44 of the EP Act requires the EPA to report to the Minister for
Environment on the key environmental factors relevant to the proposal and
the conditions and procedures, if any, to which the proposal should be
subject. In addition, under section 44(2a) of the EP Act, the EPA has included
advice and recommendations on other matters relating to the proposal.
The identification process for the key factors selected for detailed evaluation
in this report is summarised in Appendix 3. The reader is referred to
Appendix 3 for the evaluation of factors not discussed below.
It is the EPA’s opinion that the key environmental factor for the proposal that
requires evaluation in the EPA’s report is Air quality.
The above key factor was identified from the EPA’s consideration and review
of all environmental factors generated from the PER document and the
submissions received, in conjunction with the proposal characteristics set out
in Table 1. Details on the key environmental factor and its assessment are
contained in Section 3.1. The description of the factor shows why it is relevant
to the proposal and how it will be affected by the proposal, taking into
consideration environmental impact management by the proponent. The
assessment of the factor is where the EPA decides whether or not a proposal
meets the environmental objective set for that factor.
The brick-making facility has also been considered in light of the EPA and
Waste Authority’s strategic review of the Environmental and Health
Performance of Waste to Energy Technologies (EPA 2013).
Recommendations in the strategic review relate to the reuse of ash and the
EPA has provided advice and recommendations about this matter in Section
3.2.
The following principles were considered by the EPA in relation to the
proposal:
(a)

The precautionary principle;

(b)

The principle of intergenerational equity;

(c)

Principles relating to improved valuation, pricing and incentive
mechanisms; and

(d)

The principle of waste minimisation.

The EPA has also considered how the proponent has applied the mitigation
hierarchy (avoid, minimise, rehabilitate and offset) to the proposal. The extent
to which the proponent has applied the mitigation hierarchy for the key
environmental factor for the proposal is reflected in the recommended
environmental conditions and other advice (to key regulators) on the proposal.
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3.1 Air quality
The EPA’s objective for this factor is to maintain air quality for the protection of
the environment and human health and amenity.
The proposal is located within the Kwinana Industrial Area approximately
40 kilometres (km) south of Perth. The nearest sensitive receptor is the Naval
Base Hotel located approximately two kilometres from the site.
The combustion of waste has the potential to emit into the atmosphere, via the
flue gas stack, a range of contaminants which may impact residential areas
and neighbouring premises, including oxides of nitrogen and sulfur, carbon
monoxide, metals and air toxicants, particulate matter, and dioxins. These air
pollutants are dependent on the waste feed combusted and/or are formed
during the combustion process.
The proponent states that the flue gas cleaning APC system will be designed
using proven technologies which meet or exceed the requirements of
European Commission’s (2006) Best Available Technology (BAT) for
applications relating to the recovery of energy from waste. In order to
minimise the discharge of pollutants, the exhaust gas would pass through the
APC system before discharge to the atmosphere.
The cooled flue gas leaving the boiler would pass through a series of
scrubbing and cleaning processes. Lime would be injected into the system to
neutralise acidic components in the flue gas. Activated carbon would be
added to remove dioxins, furans and heavy metals such as mercury and lead.
The lime reaction products, activated carbon and any residual particulate
material will be collected in a baghouse filter.
Each grate line is equipped with a dedicated Continuous Emissions
Monitoring System (CEMS). The CEMS facilitates continuous on-line
monitoring of flue gas properties and composition, thus allowing the control
system to track those pollutants which can be feasibly measured on-line. This
allows automatic adjustments to be made to the combustion system and the
injection rates for the various APC system reagents described above.
The proponent also states that the use of Best Available Air Pollution Control
Technologies would ensure the proposed WtE plant meets the European
Union Waste Incineration Directive 2000/76/EC (WID) (EU, 2000).
As part of the assessment, the proponent provided emission data on
numerous Martin GmbH plants. The reference plant is the Tokyo-Kita plant,
which has a similar APC system to that proposed for the Kwinana WtE plant
(including a Baghouse and Selective Catalytic Reduction for NOx abatement)
and it has a reverse acting type grate system.
The data provided for the air quality assessment assumed that the WtE plant
was operating at full capacity with emission concentrations at 100 per cent of
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the WID/IED emission limit values (the international benchmark for emissions
from such facilities), for the majority of pollutants. This is conservative, as
modern WtE facilities employing BAT typically operate well within these limits.
Air quality modelling was undertaken
concentrations (GLCs) (ENVIRON, 2014a).

to

predict

the

ground

level

The results of the DISPMOD air quality modelling of SO2 emissions from the
proposed WtE plant predict that the GLCs in isolation are expected to remain
well below the Kwinana Environmental Protection Policies (EPP) Limits and
Standards. The DISPMOD modelling results indicate that the emissions from
the proposed WtE plant would not result in a significant increase to the
maximum predicted GLCs of SO2 associated with emissions from the existing
industry located in Kwinana.
The DISPMOD modelling results also indicate broad compliance with the
Kwinana EPP Limits and Standards, except for exceedances that are
predicted to also occur for existing Kwinana industry emissions, without the
proposed Kwinana WtE plant. The proposed Kwinana WtE plant does not
affect or add in any material way to these predicted exceedances. Modelling
of other pollutants predicts compliance with the applicable short term and long
term criteria.
Emissions
The EPA and the Waste Authority’s strategic review of the Environmental and
Health Performance of Waste to Energy Technologies (EPA and the Waste
Authority 2013) identifies the WID as the appropriate standard for WtE
facilities in Western Australia. The WID includes stringent operational and
technical requirements including emissions limits.
Air quality in Western Australia is regulated by the Department of Environment
Regulation (DER) with advice from the Department of Health (DoH). The EPA
notes that the proponent consulted with the DoH and undertook a preliminary
Health Risk Assessment (HRA) for the proposal. The air quality criteria used
in the HRA were the Air Quality National Environment Protection Measure,
World Health Organisation and criteria from other jurisdictions. These
guidelines define the concentrations of pollutants not to be exceeded to
protect human health, amenity and the environment.
The DER advised that the results of SO2 modelling appear reliable and
ambient impacts are considered acceptably small.
The DER also advised that results of the modelling of other non-SO2
emissions from the stack are considered reliable and ambient impacts
acceptably small. In the case of pollutants for which ambient measurements
have been made in the Kwinana area, the proponent’s modelling has shown
that the additional contribution of the WtE plant to these pollutants is small.
Assessment of relevant emissions also appears to be reliable with acceptably
small results. Modelling was done using the same model for SO2 – the best
available for tall stacks in the Kwinana Industrial Area.
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The EPA’s Report and recommendations – East Rockingham Waste to
Energy and Materials Recovery Facility (MRF) (Report 1513), states that
“…the Kwinana WtE plant assessment will need to address the cumulative
context including considering the proposed emissions from the East
Rockingham WtE and materials recovery facility”.
To address this, the proponent has provided further information (ENVIRON,
2014b) which examined the potential for cumulative impacts associated with
the Kwinana WtE facility and the proposed East Rockingham WtE and MRF.
ENVIRON concluded that:
The likelihood of cumulative impacts occurring in association with
emissions from Phoenix Energy’s proposed Kwinana WtE facility and
the proposed East Rockingham facility is considered to be very low
given the location of each site in relation to one another; and the
infrequency with which meteorological conditions occur that could
potentially result in an alignment of emissions between the two
facilities. Furthermore, the GLCs predicted at distances of 3 km or
more from each of the proposed facilities are many orders of
magnitude below the concentration of emissions at the point of release.
The GLCs at a distance of 4.7 km or more from the proposed facilities
(the distance over which emissions would be dispersed before plume
interaction could occur) would be even lower, and as such, the
potential for cumulative impacts to occur in association with the two
proposals is considered negligible.
The EPA supports this conclusion.
The proponent proposes to continuously monitor, using a CEMS for each
operating line, those components where proven and reliable online
measurement technology makes it feasible to do so, in accordance with the
WID. For other potential pollutants, the proposal will comply with the WID noncontinuous air emission monitoring requirement for testing of two samples
annually. As is typical best practice, the proposal will employ quarterly
sampling and testing for a period of two years after receipt of the Certificate of
Practical Completion, for non-continuous air emissions monitoring.
As the WID is the appropriate standard adopted by the EPA for emissions for
WtE plants, it is specified in the key characteristics of the proposal that
emissions outputs shall not exceed the emissions limits specified in Annex V
of the WID or its updates. The key characteristics table forms part of the
recommended statement that the proposal can be implemented.
As noted above, the DER can specify in the works approval that the plant be
constructed and commissioned to meet the requirements of the WID. The
DER can also specify stack emission limits as it deems appropriate in the
subsequent licence required for ongoing operations.
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In order to ensure transparency, the EPA recommends that the proponent
makes near to real time data on emissions publicly available. This could be
achieved by displaying the emissions on the proponent’s website or at the site
entrance.
Efficiency
This proposal would use the same best practice design techniques, which
allow the latest European WtE plants to achieve an R1 efficiency factor equal
to or above 0.65.
Waste acceptance criteria
The proposed waste stream is householder source separated residual MSW
from a two or three bin system along with residuals from the treatment of
MSW.
The DER advised that while waste acceptance is likely to be a component of
the works approval process under Part V of the EP Act, the proponent will
need to clarify and establish rigorous and accountable quality
assurance/quality control procedures for incoming waste quality. The EPA
agrees and notes that wastes with the potential to adversely impact emissions
must be restricted.
To clearly define the types of wastes that may be processed, the EPA has
listed waste types permitted to be processed and waste types not permitted to
be processed in Table 2 of Schedule 1 of the recommended statement that
the proposal may be implemented. The EPA recommends condition 6 ‘Waste
Acceptance Criteria’ to ensure that all waste received is recorded, categorised
and processed appropriately in order to demonstrate compliance with waste
types that are permitted to be processed at the facility as specified in Table 2
of Schedule 1.

Summary
Having particular regard to:
• the expert opinion that the Martin Grate (Martz) technology, has high
efficiency, meets stringent emissions limits and has high availability
(Whiting, 2013);
• modelling undertaken which predicts that ground level concentrations
of emissions will meet the appropriate criteria at sensitive receptors;
• the continuous emissions monitoring system that facilitates continuous
on-line monitoring of flue gas properties and composition, thus allowing
the control system to track those pollutants which can be feasibly
measured on-line and make automatic adjustments to the combustion
system;
• the ability for the works approval required under Part V of the EP Act to
ensure a rigorous commissioning process;
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• the authorised extent of emissions, Schedule 1 of the recommended
statement that the proposal may be implemented, specifying that the
WID is the appropriate standard,
• Schedule 1 of the recommended statement that the proposal may be
implemented, specifying listed waste types permitted to be processed
and waste types not permitted to be processed;
• ability of the licence required under Part V of the EP Act to specify
stack emission limits,
it is the EPA’s opinion that the EPA’s objective for air quality can be met
provided that the facility meets, or performs better than the WID or its updates
at commissioning and throughout its operational life. The EPA has
recommended condition 6 to demonstrate compliance with waste types that
are permitted to be processed at the facility.
The EPA has provided other advice to the DER that a licence should only be
issued under Part V of the EP Act once the facility has demonstrated to the
satisfaction of the DER that it has met or performed better than the WID at
commissioning and under all operating conditions.

3.2 Ash reuse
The Kwinana WtE Project incorporates a brick-making facility, and the
proponent intends to use bottom ash and fly ash to produce brick products.
Recommendations 14 to 21 of the EPA and the Waste Authority’s strategic
review of Environmental and Health Performance of Waste to Energy
Technologies (EPA and the Waste Authority 2013) relate to the reuse of ash.
The DER advised the proponent has not demonstrated, at this time, that the
reuse of ash for brick products can reliably meet health, environmental safety
and integrity requirements.
To demonstrate the suitability of ash in brick making, the characterisation and
testing of the ash to confirm compositional consistency over a suitable time
period is required. The EPA has recommended condition 7-2 which requires
an Ash Characterisation Survey to be undertaken. Once consistency has
been demonstrated, testing methods and criteria need to be agreed to ensure
the by-products are fit for each identified use. Condition 7-5 requires the
preparation of an Ash Reuse Management Plan which specifies criteria and
test methods. Condition 7-8 requires all by-products that fail to meet criteria to
be either reprocessed or disposed to an appropriate class landfill.
Condition 7-8 has the effect of ensuring that all ash will be disposed of to an
appropriate landfill until such time as it can be reliably demonstrated that brick
products meet health, environmental safety and integrity requirements.
Application of condition 7 would not be expected to extend beyond
demonstrating that the ash can be reliably used on an ongoing basis.
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The EPA notes that the DER is currently preparing a Guidance Statement:
Regulating the use of waste-derived materials. The DER’s proposed
regulatory framework will consist of a guidance statement that sets out how
the DER will regulate the use of waste-derived materials, and a series of
material guidelines for the production and use of different waste-derived
materials.
The EPA considers that the development of a ‘material guideline’ for
bricks/pavers produced from ash to be the appropriate mechanism to ensure
that by-products meet criteria and are fit for use on an on-going basis. The
EPA’s recommended condition will apply in the absence of such a guideline
being prepared by the DER.

4. Environmental principles
In preparing this report and recommendations, the EPA has had regard for the
object and principles contained in s4A of the EP Act. Appendix 3 contains a
summary of the EPA’s consideration of the principles.

5. Conditions
Section 44 of the EP Act requires the EPA to report to the Minister for
Environment on the key environmental factors relevant to the proposal and on
the conditions and procedures to which the proposal should be subject, if
implemented. In addition, the EPA may make recommendations as it sees fit.

5.1 Recommended conditions
Having considered the information provided in this report, the EPA has
developed a set of conditions that the EPA recommends be imposed if the
proposal by Kwinana WTE Project Co Pty Ltd to to construct and operate a
400,000 tonnes per annum (tpa) waste to energy plant and brick making
facility on Lot 9500 Leath Road, Kwinana Beach, is approved for
implementation.
These conditions are presented in Appendix 4. Matters addressed in the
conditions include the following:
•

Schedule 1 of the statement that the proposal may be implemented
specifying that emissions shall not exceed the emissions limits
specified in Annex V of the WID or its updates;

•

Schedule 1 of the statement that the proposal may be implemented
specifying waste types permitted to be processed and waste types not
permitted to be processed;

•

Condition 6 ‘Waste Acceptance Criteria’ is recommended to ensure
that all waste received is recorded, categorised and processed
appropriately to demonstrate compliance with waste types that are
permitted to be processed at the facility as specified in Schedule 1; and
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•

Condition 7 ‘Ash Characterisation and Reuse’ is recommended to
ensure that the reuse of ash for brick products can reliably meet health,
environmental safety and integrity requirements.

It should be noted that other regulatory mechanisms relevant to the proposal
are that a works approval and licence are required under Part V of the EP Act.

5.2 Consultation
In developing these conditions, the EPA consulted with the proponent and the
DER in respect of matters of fact and matters of technical or implementation
significance.

6. Other advice
The EPA considers that the DER’s works approval and licensing requirements
under Part V of the EP Act will be critical to ensuring acceptable performance
of the plant. To assist in this process, the EPA provides the following advice
and recommendations to the DER:
• The WID (and future updates) is the appropriate standard for the
Kwinana WtE Project.
• The stack emission limits should be set consistent with the WID, or
lower for those emissions where the technology can achieve better
performance.
• The licence should specify those parameters which should be
continuously monitored, and the CEMS code should be applied. The
EPA recommends that multiple sampling points and lines are
incorporated during construction to ensure that proposed sampling and
monitoring are not constrained over the life of the facility.
• During the initial operation of the plant (minimum of two years following
receipt of practical completion), more frequent testing should be
required for those emissions that are not continuously monitored (e.g.
heavy metals, dioxins and furans).
• Note the inputs and waste acceptance criteria to be applied as
specified in Schedule 1 of the recommended statement that the
proposal can be implemented.
• A ‘material guideline’ for the reuse of ash should considered a priority
to be developed.
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7. Recommendations
The EPA submits the following recommendations to the Minister for
Environment:
That the Minister:
1. notes that the proposal being assessed is for Kwinana WTE Project Co
Pty Ltd to construct and operate a 400,000 tonnes per annum (tpa)
waste to energy plant and brick making facility on Lot 9500 Leath
Road, Kwinana Beach;
2. considers the report on the key environmental factor and principles as
set out in Section 3;
3. notes that the EPA has concluded that it is likely that the EPA’s
objectives would be met provided there is satisfactory implementation
by the proponent of the recommended conditions set out in Appendix 4
and summarised in Section 4;
4. imposes the conditions and procedures recommended in Appendix 4 of
this report; and
5. notes the EPA’s other advice presented in Section 6 in relation to the
DER’s works approval and licensing requirements under Part V of the
EP Act.
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Appendix 1
List of Submitters

Organisations:
Alliance for a Clean Environment
Bel Air Homes
City of Rockingham
Department of Environment Regulation
Department of Health
Kwinana Industries Council
South West Group
Waste Authority
Individuals:
Barry Nelson
Bill Treby
Carl Segreto
George Chiari
James Mumme
Justayn Bean
Kevin Desmond
Lynn MacLaren MLC
Michael Metcalf
Mike Fisher
Richard Gartan
Tony and Michele Multari
Robert N Jack
Wayne Keenan
Anonymous submissions – 6
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Appendix 3
Summary of identification of Key Environmental Factors and Principles

Preliminary
Environmental
Factors
LAND/WATER
Other matters –
Flora and Vegetation

Terrestrial
Environmental
Quality and Inland
Waters
Environmental
Quality

Proposal Characteristics

The site is situated in the heart of the
Kwinana Industrial Area and is zoned
Industrial. It currently consists of three
developed sections associated with
previous activities and a small section of
uncleared vegetation of ~0.6 ha, primarily
in the north east corner. The site has been
subjected to detailed assessment and
remediation activities by its former owner,
to the satisfaction of the current land
owner, Landcorp.
Incorrect storage and handling of waste
on-site may lead to land, groundwater and
surface water contamination.
The overall direction of flow is to the north
and north-west.
Incorrect disposal of waste not suitable for
combustion and process residues may
have additional environmental impacts.
Impacts on groundwater levels.
Stormwater will be generated via the
construction of roofs and sealed surfaces.
The amount of Municipal Solid Waste
(MSW) expected to be received at the
plant is 300,000 tpa, however this is
expected to increase and so the building

Government Agency and Public
Comments
Public Submitters
There are no studies up front for flora and
fauna involved in vegetation clearing.
The PER does not contain sufficient
information to assess the impact on the loss of
remnant vegetation.
Is there any declared rare flora or rare fauna
on the site?
Is the state protected species the Southern
Brown Bandicoot, located on the site?
It is common practice for proponents to offset
vegetation clearing.
Public Submitters
There are no upfront studies to support claims
that groundwater is not an issue.
It is suggested that prior to approval attention
is given on how to manage the proposal
without contamination to groundwater
occurring.
Rising sea levels coupled with the proposed
6 metre deep waste bunker/ash pits would
suggest that there will be construction and
operational problems. If seepage gets into the
stockpiled waste, the resultant ‘leachate’ will
need to be managed.
Stormwater runoff from the plant’s substantial
impervious area is unlikely to be managed by

Identification of Key
Environmental
Factors
Not considered to be a
key environmental
factor.
The proponent has
provided further
information including a
clearing permit for the
lease adjacent to them.
The permit indicates that
the vegetation is not
significant.
Not considered to be a
key environmental
factor.
The Proposal does not
seek to extract and use
any groundwater. There
will be no wastewater
discharge from the site.
All wastes and chemicals
will be handled and
stored within buildings or
in appropriately sealed
and bunded areas and
stormwater will be

Preliminary
Environmental
Factors

Proposal Characteristics

Government Agency and Public
Comments

Identification of Key
Environmental
Factors

has been designed to be able to accept
400,000 tpa of MSW.

the usual soakage methods, so all rainwater
that cannot be contained in tanks will require
treatment/disposal.
The description of stormwater management is
exceedingly brief. A full groundwater and
stormwater management plan should be
provided prior to approval.
There will be a small discharge to the trade
waste sewer without any indication of the
quantity and environmental impact and
whether the waste is toxic.

managed on-site in
accordance with Local
Government
specifications.

The nearest sensitive receptor is
approximately 2 km from the site (the
Naval Base Hotel); the Calista Primary
School is located 4.8 km and the Hillman
Child Health Centre 4.9 km south-east of
the proposed WtE facility.

Department of Environment Regulation (DER)
Results of SO2 modelling appear reliable and
ambient impacts are considered acceptably
small.
The proponent should confirm the details of the
APC system.
A re-determination under the Environmental
Protection (Kwinana) (Atmospheric Wastes)
Policy 1999, will be required to provide an
emission limit for this project.
Results of the modelling of other non-SO2
emissions from the stack are considered
reliable and ambient impacts acceptably small
(if emissions estimates are correct).
Assessment of relevant emissions also appear
to be reliable with acceptably small results.
Modelling was done using the same model for
SO2 – the best available for tall stacks at

Air quality is a key
environmental factor
for this assessment
and discussed in the
EPA Report.

AIR
Air Quality

Preliminary
Environmental
Factors

Proposal Characteristics

Government Agency and Public
Comments

Identification of Key
Environmental
Factors

Kwinana. DER’s Air Quality Services obtained
similar results from another model, providing
further confidence.
Public Submitters
Raised issues including:
• validity of air modelling;
• a health impact assessment should be
conducted;
• pollutant emissions depend on the
composition of feedstock; and
• toxic metals and other compounds are
vaporied in the Martin Grate.

PEOPLE
Amenity - Noise

The site is situated in the heart of the
Kwinana Industrial Area, with pre-existing
buffer zones. The nearest sensitive
receptor is the Naval Base Hotel,
approximately 2 km from the site.
Noise emissions from the proposal are
dominated by on-site truck movements.

DER
The DER recommends that consideration for
re-designing or minimisation of truck
movements will be needed because truck
movements may exceed the new noise
boundary level on the eastern boundary. The
proposed project will generally comply with the
noise regulations at the nearest noise sensitive
premises, and notes the predictions made by
the noise impact assessment report seem
reliable and the proposed noise mitigation
measures also seem effective.
The Environmental Protection (Noise)
Regulations 1997 were amended in December
2013, which gives the industries in the KIA

Not considered to be a
key environmental
factor.
The proposal would
comply with the
Environmental Protection
(Noise) Regulations
1997 and amendments.
Modelling indicates that
a ~2.4 metre acoustic
barrier along the east
boundary would allow
the proposal to be
technically compliant

Preliminary
Environmental
Factors

Proposal Characteristics

Government Agency and Public
Comments
much higher boundary noise levels – 75, 85
and 90 dB (A), as stated by the proponent.
Compliance with the new assigned noise levels
on the boundary of the proposed project can
also be readily achieved.
The proponent’s acoustic consultant proposes
a 2.4 m high wall on the eastern boundary,
which can be supported by DER’s Noise
Regulation function
It does not seem that the proponent will
definitely adopt this proposed noise mitigation
measure. Instead, the proponent states in the
PER that “Compliance with assigned noise
levels for industrial receivers along the eastern
boundary will be achieved by adjustments to
plant layout, such as the re-location of the ring
road or by the construction of an appropriately
sized noise barrier, as proposed in the
Acoustic consultant’s report”.
DER reiterates that compliance with the new
assigned noise levels must be achieved.
City of Rockingham
There is insufficient detail in the noise report to
substantiate claims of compliance with the
Environmental Protection (Noise) Regulations
1997.
Additional detail is required on the
performance or practicality of suggested
acoustic attenuation measures to enable peer

Identification of Key
Environmental
Factors
with current regulation in
assigned levels for
industrial receivers. DER
agrees that re-designing
the truck ring road can
address
this potential noise noncompliance problem.

Preliminary
Environmental
Factors

Amenity - Odour

Proposal Characteristics

Putrescible waste would be stored and
handled on site which could result in
undesirable odour emissions.

Government Agency and Public
Comments
review against the Noise Regulations, and
whether or not these are already
included in the noise modelling.
Physical measurements of noise should be
undertaken to quantify the risk of cumulative
noise emissions.
Public Submitter
The response to recommendation 13 (which
relates to proposal demonstrating that odour
emissions can be effectively managed during a
plant shutdown) has not adequately been
addressed.
DER
The assumption that the odour emission rate
exiting the building through open
doors is equivalent to the emissions from the
surface area of exposed waste within the
building is arguable.
An interlock system should be installed on the
two fast doors for the entrance and the exit of
the trucks. Such a system should prevent both
doors from being open simultaneously. It is
particularly of interest in this project where the
two sets of doors are face-to-face and aligned
north-south. The absence of such a system
may result in significant odour emissions.

Identification of Key
Environmental
Factors

Not considered to be a
key environmental
factor.
The building would be
equipped with fast acting
roller doors which would
be closed when not in
use.
The refuse handling area
would be under negative
air pressure even when
one line is off-line. Prior
to major maintenance
the waste supply would
be rundown and waste
diverted away from the
facility.
Automatic, remotely
operated doors on each
unloading bay, meaning
that the waste bunker is
also largely
sealed off from the

Preliminary
Environmental
Factors

Proposal Characteristics

Government Agency and Public
Comments
ACE and Public Submitters
Ten days of storage will be unbearable inside
with odour. What if the negative pressure ever
fails, this would result in excessive odour.
Modelling results do appear to be surprisingly
optimistic. The respondent recommends this
forecast (and its underlying assumptions) be
independently verified.
Organic leachate would become putrid very
quickly.
The waste receival regime is an attempt to
minimise the smell, noise, vermin and other
noxious by-products that a proposed 400,000
tonnes of municipal solid waste causes.
Putting 400,000 tonnes of mixed rotting
garbage on wheels then funnelling it to a
specific location enhances the likelihood of
accident, spillage, leakage, noise and visual
pollution.
Given the potential concentration of fugitive
odours around vehicle shifts (p46), the
proposed Odour Management and Mitigation
Plan (p93) should deliver a management
framework that does not unreasonable
interfere with the amenity of BGC employees
working in proximity.

Identification of Key
Environmental
Factors
Tipping Hall.
Unloading bay, meaning
that the waste bunder is
also largely sealed off
from the Tipping Hall.
The combustion air
intakes are situated
above the waste bunker
(the only section of the
facility where waste is
stored) and Tipping Hall
at all times, when either
one or both Martin grate
lines are operating.
The DER states that
assuming the odour
emission estimate is
reliable, and noting the
conservative
assumptions used in
modelling, the modelling
adequately demonstrates
that odour
concentrations will be
well below the
Queensland odour
guideline, which is an
appropriate criterion.

PRINCIPLES
Principle

Relevant
Yes/No

If yes, Consideration

1. The precautionary principle
Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for
postponing measures to prevent environmental degradation.
In application of this precautionary principle, decisions should be guided by –
(a) careful evaluation to avoid, where practicable, serious or irreversible damage to the environment; and
(b) an assessment of the risk-weighted consequences of various options.
Yes
Specialist studies and site investigations have been sourced or
undertaken and modelling carried out to inform the risk assessment
process and the design of the facility.
2. The principle of intergenerational equity
The present generation should ensure that the health, diversity and productivity of the environment is maintained and enhanced for
the benefit of future generations.
Yes
The project would contribute positively to current and future waste
management outcomes and provide benefits for future generations
without having a negative impact on health, diversity or productivity.
3. The principle of the conservation of biological diversity and ecological integrity
Conservation of biological diversity and ecological integrity should be a fundamental consideration.
No
The proposed site is largely cleared and located within developed
industrial zoned land.

4. Principles relating to improved valuation, pricing and incentive mechanisms
(1) Environmental factors should be included in the valuation of assets and services.
(2) The polluter pays principles – those who generate pollution and waste should bear the cost of containment, avoidance and
abatement.
(3) The users of goods and services should pay prices based on the full life-cycle costs of providing goods and services, including the
use of natural resources and assets and the ultimate disposal of any waste.
(4) Environmental goals, having been established, should be pursued in the most cost effective way, by establishing incentive structure,
including market mechanisms, which enable those best placed to maximize benefits and/or minimize costs to develop their own
solution and responses to environmental problems.
Yes
The proponent recognises and accepts the costs of managing and
monitoring the outcomes of the project, which have been factored into the
feasibility of the facility.
5. The principle of waste minimisation
All reasonable and practicable measures should be taken to minimize the generation of waste and its discharge into the environment.
Yes
Best practice emission controls would be used to minimise air emissions.
The proposal would reduce the amount of waste to landfill and increase
recovery of resources.

Appendix 4
Identified Decision-making Authorities and
Recommended Environmental Conditions

Identified Decision-making Authorities
Section 44(2) of EP Act specifies that the EPA’s report must set out (if it
recommends that implementation be allowed) the conditions and procedures,
if any, to which implementation should be subject. This Appendix contains the
EPA’s recommended conditions and procedures.
Section 45(1) requires the Minister for Environment to consult with decisionmaking authorities, and if possible, agree on whether or not the proposal may
be implemented, and if so, to what conditions and procedures, if any, that
implementation should be subject.
The following decision-making authorities have been identified for this
consultation:
Decision-making Authority

Approval

1. Department of Environment
Regulation – Part V

Works Approval and licence
Environmental Protection Act 1986 and
Environmental Protection Regulations 1987

2. Metropolitan South-West
Joint Development
Assessment Panel

Planning and Development Act 2005

3. Economic Regulation
Authority

1. Electricity Industry Act 2004
2. Licence for electricity generation works

Statement No. xxx
RECOMMENDED ENVIRONMENTAL CONDITIONS
STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED
(Environmental Protection Act 1986)
KWINANA WASTE TO ENERGY PROJECT
Proposal:

To build and operate a waste to energy plant and
brick making facility on Lot 9500 Leath Road,
Kwinana in the Kwinana Industrial Area.

Proponent:

Kwinana WTE Project Co Pty Ltd
Australian Company Number 165 661 263

Proponent Address:

Lot 9500 Leath Road, Kwinana WA 6167

Assessment Number:

1945

Report of the Environmental Protection Authority: 1538
Pursuant to section 45 of the Environmental Protection Act 1986 it has been
agreed that the proposal described and documented in Table 1 and 2 of
Schedule 1 may be implemented and that the implementation of the proposal
is subject to the following implementation conditions and procedures:
Note: Words and expressions used in this Statement shall have the same respective meanings as in the
Act or as provided for in Schedule 1 of this Statement.

1

Proposal Implementation

1-1

When implementing the proposal, the proponent shall not exceed the
authorised extent of the proposal as defined in Table 2 in Schedule 1,
unless amendments to the proposal and the authorised extent of the
proposal has been approved under the EP Act.

2

Contact Details

2-1

The proponent shall notify the CEO of any change of its name, physical
address or postal address for the serving of notices or other
correspondence within twenty eight (28) days of such change. Where
the proponent is a corporation or an association of persons, whether
incorporated or not, the postal address is that of the principal place of
business or of the principal office in the State.

3

Time Limit for Proposal Implementation

3-1

The proponent shall not commence implementation of the proposal
after the expiration of five (5) years from the date of this Statement, and

any commencement, within this five (5) year period, must be
substantial.
3-2

Any commencement of implementation of the proposal, within five (5)
years from the date of this Statement, must be demonstrated as
substantial by providing the CEO with written evidence, on or before
the expiration of five (5) years from the date of this Statement.

4

Compliance Reporting

4-1

The proponent shall prepare, submit and maintain a Compliance
Assessment Plan to the CEO at least six (6) months prior to the first
Compliance Assessment Report required by condition 4-6, or prior to
implementation, whichever is sooner.

4-2

The Compliance Assessment Plan shall indicate:
(1)

the frequency of compliance reporting;

(2)

the approach and timing of compliance assessments;

(3)

the retention of compliance assessments;

(4)

the method of reporting of potential non-compliances and
corrective actions taken;

(5)

the table of contents of Compliance Assessment Reports; and

(6)

public availability of Compliance Assessment Reports.

4-3

After receiving notice in writing from the CEO that the Compliance
Assessment Plan satisfies the requirements of condition 4-2 the
proponent shall assess compliance with conditions in accordance with
the Compliance Assessment Plan required by condition 4-1.

4-4

The proponent shall retain reports of all compliance assessments
described in the Compliance Assessment Plan required by condition 41 and shall make those reports available when requested by the CEO.

4-5

The proponent shall advise the CEO of any potential non-compliance
within seven (7) days of that non-compliance being known.

4-6

The proponent shall submit to the CEO the first Compliance
Assessment Report fifteen (15) months from the date of issue of this
Statement addressing the twelve (12) month period from the date of
issue of this Statement and then annually from the date of submission
of the first Compliance Assessment Report, or as agreed in writing by
the CEO.
The Compliance Assessment Report shall:
(1)

be endorsed by the proponent’s Chief Executive Officer or a
person delegated to sign on the Chief Executive Officer’s behalf;

(2)

include a statement as to whether the proponent has complied
with the conditions;

(3)

identify all potential non-compliances and describe corrective
and preventative actions taken;

(4)

be made publicly available in accordance with the approved
Compliance Assessment Plan; and

(5)

indicate any proposed changes to the Compliance Assessment
Plan required by condition 4-1.

5

Public Availability of Data

5-1

Subject to condition 5-2, within a reasonable time period approved by
the CEO of the issue of this Statement and for the remainder of the life
of the proposal the proponent shall make publicly available, in a
manner approved by the CEO, all validated environmental data
(including sampling design, sampling methodologies, empirical data
and derived information products (e.g. maps)) relevant to the
assessment of this proposal and implementation of this Statement.

5-2

If any data referred to in condition 5-1 contains particulars of:
(1)

a secret formula or process; or

(2)

confidential commercially sensitive information;

the proponent may submit a request for approval from the CEO to not
make this data publicly available. In making such a request the
proponent shall provide the CEO with an explanation and reasons why
the data should not be made publicly available.
6

Waste Acceptance Monitoring and Management Plan

6-1

The proponent shall demonstrate that waste types not permitted for
processing, detailed in Table 2 of Schedule 1 are not processed at this
facility by implementing conditions 6-2 to 6-8.

6-2

Prior to commencement of operations the proponent shall prepare and
submit a Waste Acceptance Monitoring and Management Plan to the
CEO. The Waste Acceptance Monitoring and Management Plan shall:
(1)

specify management actions that will be implemented to ensure
the management objective in condition 6-1 is achieved;

(2)

provide a protocol or procedure for the review of the Waste
Acceptance Monitoring and Management Plan to ensure that the
Waste Acceptance Monitoring and Management Plan is meeting
the objective specified in condition 6-1;

(3)

detail the proposed monitoring methodology to:
a.
b.
c.

d.
e.
f.

identify the supplier of each waste load;
record all waste loads received on site;
describe waste types accepted on site and categorise as
householder source separated municipal solid waste,
material recovery facility residuals or alternative waste
treatment residuals from the processing of municipal solid
waste;
record the amount of waste accepted on site;
record waste types fed into the combustion chamber; and
record waste types disposed off-site.

(4)
6-3

detail a procedure to summarise the results of monitoring outlined
in condition 6-2(3).

After receiving notice in writing from the CEO that the Waste
Acceptance Monitoring and Management Plan satisfies the
requirements of condition 6-2, the proponent shall:
(1)

implement the monitoring and management actions in accordance
with the requirements of the Waste Acceptance Monitoring and
Management Plan; and

(2)

continue to implement the management actions in accordance
with the requirements of the Waste Acceptance Monitoring and
Management Plan until the CEO has confirmed by notice in
writing that it has been demonstrated that the objective in
condition 6-1 has been met and therefore the implementation of
the management actions are no longer required.

6-4

The proponent shall retain the results of monitoring required by
condition 6-3 and shall make those results available when requested by
the CEO.

6-5

The proponent shall provide the summary of the results of monitoring
required by condition 6-3 to the CEO every six months from the date of
commencement until the CEO has confirmed by notice in writing that
provision of the summary is no longer required.

6-6

The proponent may review and revise the Waste Acceptance
Monitoring and Management Plan.

6-7

The proponent shall review and revise the Waste Acceptance
Monitoring and Management Plan as and when directed by the CEO.

6-8

The proponent shall implement the latest revision of the Waste
Acceptance Monitoring and Management Plan, which the CEO has
confirmed by notice in writing, satisfies the requirements of condition 62.

7

Ash Characterisation and Reuse

7-1

The proponent shall demonstrate that the ash produced by the plant is
suitable for reuse to make by-products bricks, pavers and /or
construction aggregate, and that the by-products are fit for use by
implementing conditions 7-2 to 7-11.

7-2

Prior to the commissioning of the brick making facility, the proponent
shall prepare and submit an Ash Characterisation Survey Plan to the
CEO. The Ash Characterisation Survey Plan shall:
(1)

when implemented, determine the compositional consistency of
the ash and its suitability for reuse in the production of the byproducts; and

(2)

detail the proposed methodology to measure compositional
consistency with variations in waste inputs (and over a suitable
time period) to demonstrate that the ash is suitable for reuse in
the production of by-products.

7-3

After receiving notice in writing from the CEO that the Ash
Characterisation Survey Plan satisfies the requirements of condition 72, the proponent shall undertake the characterisation of bottom ash and
fly ash in accordance with the Ash Characterisation Survey Plan.

7-4

On completion of the Ash Characterisation Survey the proponent shall
report to the CEO on the following:

7-5

(1)

completion of the Ash Characterisation Survey; and

(2)

the results of the Ash Characterisation Survey.

Prior to the commissioning of the brick making facility, the proponent
shall prepare and submit an Ash Reuse Management Plan. The Ash
Reuse Management Plan shall:
(1)

specify the testing procedure and criteria that will be used to
ensure that the by-products are fit for each identified use;

(2)

detail the batch testing methods and testing frequency for byproducts to verify/certify that they meet the criteria identified in
condition 7-5(1) above;

(3)

identify any end of life risks for further reuse or disposal of byproducts; and

(4)

identify disposal options and specify the fate of by-products that
fail to meet the criteria specified in condition 7-5(1) when tested
in accordance with the methods required by condition 7-5(2).

7-6

After receiving notice in writing from the CEO that the Ash Reuse
Management Plan satisfies the requirements of condition 7-2, the
proponent shall implement the management actions in accordance with
the requirements of the Ash Reuse Management Plan.

7-7

The proponent shall continue to implement the management actions
and monitor in accordance with the requirements of the Ash Reuse
Management Plan until the CEO has confirmed by notice in writing that
it has been demonstrated that the objective in condition 7-1 is being
and will continue to be met and therefore the implementation of the
management actions and monitoring is no longer required.

7-8

In the event that that by-products fail to meet the criteria in the Ash
Reuse Management Plan the proponent shall:

7-9

(1)

reprocess the by-products; or

(2)

dispose of the by-products to an appropriate class landfill.

The proponent may review and revise the Ash Reuse Management
Plan.

7-10 The proponent shall review and revise the Ash Reuse Management
Plan as and when directed by the CEO.

7-11 The proponent shall implement the latest revision of the Ash Reuse
Management Plan, which the CEO has confirmed by notice in writing,
satisfies the requirements of condition 7-5.

Schedule 1
Table 1: Summary of the Proposal
Proposal Title
Short Description

Kwinana Waste To Energy Project
This proposal is for a waste to energy plant using Martin
Gmbh reverse acting grate combustion technology and brick
making plant and associated infrastructure, on Lot 9500 Leath
Road, Kwinana, which includes the following:
• waste receiving area;
• two fully automated furnaces or lines;
• steam system with electricity generation;
• flue gas cleaning Air Pollution control system (one per
line);
• two lines, two flues (one per line) and one gas stack.
• a brick making facility;
• a control room;
• laboratory; and
• associated infrastructure.

Table 2: Location and authorised extent of physical and operational
elements
Column 1
Element
Waste to energy plant
and brick making
facility.
Waste receival volume
Emissions output

Waste types permitted
to be processed

Column 2
Location
Figure 2 and
coordinates of the
development envelope
in schedule 2, table 4.

Column 3
Authorised Extent
Clearing of no more than 1 hectare
within the development envelope.
Up to 400,000 tonnes per annum
Shall not exceed the emissions
limits specified in Annex V of the
European Union Waste
Incineration Directive 2000/76 or
its updates.
• householder source separated
residual MSW;
• material recovery facility
residuals;
• alternative waste treatment;
• residuals from processing of
MSW; and
• refuse collected from small
businesses (i.e. rateable
businesses) where such a
collection is carried out in
conjunction with local
government residual MSW
collection.

Waste types not
permitted to be
processed.

• Scheduled wastes, as defined
by ANZECC for the National
Strategy for the Management of
Scheduled Waste (1992);
• medical waste;
• radioactive waste;
• asbestos;
• liquid and oily wastes;
• contaminated soils;
• tyres;
• animal carcasses;
• waste with a halogen content
greater than 1%;
• highly corrosive or toxic liquids
or gases such as strong acids
or chlorine or fluorine;
• commercial and industrial
wastes;
• construction and demolition
wastes; and
• dewatered biosolids/sewage
sludge and biomass.

Table 3: Abbreviations and Definitions
Acronym or Definition or Term
Abbreviation
CEO
The Chief Executive Officer of the Department of the Public
Service of the State responsible for the administration of
section 48 of the Environmental Protection Act 1986, or his
delegate.
EPA
Environmental Protection Authority
Environmental Protection Act 1986
EP Act
MSW
municipal solid waste
Figures (attached)
Figure 1 Regional context
Figure 2 Development envelope (This figure is a representation of the
coordinates shown in Table 4 of Schedule 2)

Figure 1: Regional context

Figure 2: Development envelope

Schedule 2
Table 4: Development Envelope Coordinates
Coordinate
No

Easting

Northing

1
2
3
4

384720.47
384980.06
384979.59
384704.40

6435668.39
6435668.44
6435538.32
6435538.35

Appendix 5
Summary of Submissions and
Proponent’s Response to Submissions
Provided on CD in hardcopies of this report
and on the EPA’s website at www.epa.wa.gov.au

