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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 outcomes of the 
EPA’s environmental impact assessment of the proposal by the Eastern 
Metropolitan Regional Council (EMRC) to build and operate a four megawatt 
(MW) Wood Waste to Energy (WWTE) plant at the existing Hazelmere 
Recycling Centre, located approximately 14 kilometres (km) north-east of 
Perth. The Minister has nominated the Eastern Metropolitan Regional Council 
as the proponent responsible for the proposal 
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires that 
the EPA prepare a report on the outcome of its assessment of a proposal and 
provide this assessment report to the Minister for Environment. The report 
must set out:  

• what the EPA considers to be the key environmental factors identified 
in the course of the assessment; and 

• the EPA’s recommendations as to whether or not the proposal may be 
implemented and, if the EPA recommends that implementation be 
allowed, the conditions and procedures to which implementation 
should be subject.   

 
The EPA may also include any other information, advice and 
recommendations in the assessment report as it thinks fit.   
 
The aims of environmental impact assessment and the principles of 
environmental impact assessment considered by the EPA in its assessment of 
this proposal are set out in the Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Administrative Procedures 2012. 
 
The proponent referred the proposal to the EPA on 17 January 2014. On 
26 March 2014 the EPA set the level of assessment at Public Environmental 
Review (PER) with a four-week public review period. The Environmental 
Scoping Document (ESD) for the proposal was approved on 2 May 2014 and 
the PER was released for public review from 5 May 2014 to 3 June 2014. 
 
Appendix 6 contains a summary of submissions from the public review period 
and the proponent’s response to submissions (on CD at the back of this report 
and at www.epa.wa.gov.au). It is included for information only and does not 
form part of the EPA’s report and recommendations. Relevant significant 
environmental issues identified from this process have been taken into 
account by the EPA during its assessment of the proposal.   
 
This report provides the EPA’s advice and recommendations in accordance 
with section 44 of the EP Act.  
 
 

http://www.epa.wa.gov.au/
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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 
Report 1468, EPA 2013a) under section 16(e) of the EP Act in April 2013. 
 
The review concluded that it has been demonstrated internationally that 
modern waste to energy plants can operate within strict emission standards 
without unacceptable environmental 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 waste to energy plants in 
Western Australia subject to proposals demonstrating that they meet a 
number of principles which are outlined in the section 16(e) advice. 
 

2. The proposal 
The EMRC is proposing to further develop the existing Hazelmere Recycling 
Centre by installing a 4 MW WWTE plant on Part Lot 100 and Lot 301, Lakes 
Road, Hazelmere, approximately 14 km north-east of Perth (Figures 1 and 2).  
The site is zoned industrial under the Metropolitan Region Scheme.  
 
The proposal would be fuelled by shredded clean wood such as timber 
offcuts, shipping pallets, crates and cable reels that would otherwise be 
disposed to landfill. Neither Copper Chrome Arsenate (CCA) treated wood nor 
manufactured wood (containing glues) would be used as feed for the plant.   
 
The WWTE plant is based on pyrolysis technology using an indirect-fired 
pyrolysis kiln, and involves heating the shredded wood at high temperatures in 
the absence of oxygen to produce syngas to power eight 500 kilowatt (kW) 
gas engines for power generation.   
 
The proposal would use the Ansac technology as the core pyrolysis unit. 
Perkins and its gas partners would be supplying the gas to electricity 
component of the process. The WWTE plant would comprise a feed system, 
pyrolysis kiln, syngas reformer, syngas cleaning system, char output, 
wastewater treatment, Staged Air Cyclonic Thermal Oxidiser (SACTO), gas 
engines, high voltage, utilities (equipment for cooling/process water, oxygen, 
nitrogen, compressed and instrument air), and other services (control room, 
switch room, motor control centre, workshop, firewater, drainage). A summary 
of the Ansac technology process flow is shown in Figure 3. 
 
Biochar is a byproduct of the pyrolysis process and consists of carbon and 
ash. The proponent is investigating the application of biochar for productive 
use such as in agriculture, soil improvement, carbon sequestration, and brick 
manufacturing. 
 
The main characteristics of the proposal are summarised in Tables 1 and 2 
below. A detailed description of the proposal is provided in section 2 of the 
PER document (EMRC, 2014).  
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Table 1: Summary of key proposal characteristics 

Proposal Title Hazelmere Wood Waste to Energy Plant 
Short Description The proposal is to construct and operate a 4 MW indirect-

fired pyrolysis kiln to process wood waste and produce 
synthesis gas for use as a fuel in internal combustion gas 
engines. The plant consists of the following components: 

• waste acceptance and feed; 
• pyrolysis kiln (including reformer and char 

removal); 
• syngas treatment system; 
• wastewater treatment; 
• Staged Air Cyclonic Thermal Oxidiser (SACTO); 
• gas engines; and 
• power transformers. 

 
Table 2: Location and proposed extent of physical and operational 
elements. 

Element Location Proposed Extent 
Wood Waste to Energy 
pyrolysis plant 
 

Figure 2 and 
geographic 
coordinates of the 
development 
envelope in Table 4 
in Schedule 2.  

Up to 0.3 hectares of cleared 
land within the Development 
Envelope. 

Gas engine generator 
sets 

Figure 2 Up to eight 500 kW engines.  

Wood waste processed  Up to 13,000 tonnes per 
annum. 

Emissions outputs from 
gas engine exhaust 

 Stack emissions as detailed 
in section 6 of the PER 
document.  

Emissions outputs from 
SACTO 

 Emissions will comply with 
the European Union’s Waste 
Incineration Directive 
(2000/76/EC) 

 
The potential impacts of the proposal on the environment identified by the 
proponent in the PER document (EMRC, 2014) and their proposed 
management are summarised in table ES4 (Executive Summary) in the PER 
document.    
 
Two agency submissions and 124 public submissions were received during 
the public review period. The key issues raised relate to:  

• whether the proposed technology is proven and meets the EPA’s 
section 16(e) advice in Report 1468; 

• the adequacy of the background air quality monitoring; 
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• a range of detailed claims about the efficacy of the technology; 

• the suitability of the proposed location, being in close proximity to 
residents with the potential to impact on air quality, amenity, and public 
health of surrounding residents; 

• whether the intent of the proposal meets the waste hierarchy as wood 
waste is recyclable and suitable for other uses that are higher on the 
waste hierarchy; 

• whether the air quality standards proposed reflect the European Union 
air quality standards; 

• the adequacy of public consultation carried out by the proponent; and 

• the increased production of greenhouse gases. 

Issues raised were addressed by the proponent in the Response to 
Submissions document that was received by the EPA in July 2015 
(Appendix 6). In assessing this proposal, the EPA notes that the proponent 
has sought to avoid, minimise, and rehabilitate environmental impacts 
associated with the proposal. 
 
To address concerns over whether the proposal was consistent with the 
section 16(e) advice in Report 1468, the proponent commissioned an 
Independent Peer Review Panel (Tetchner et al. 2014) to review the 
technology (Appendix 6). The Independent Peer Review Panel identified 
some matters which needed resolution. These were: 

• the efficiency of the syngas reformer has not been established for units 
of the proposed scale, and there is a technical risk associated with the 
reformer unit; 

• the proposed technology for the syngas treatment plant is considered 
proven but the efficiency has not been established; and  

• the pyrolysis technology can be considered proven at similar scales for 
feedstock other than wood waste but some design changes are 
proposed by the technology provider that do not appear to have been 
fully tested. 

 
In response to the matters raised in the Independent Peer Review, the 
proponent revised the plant design as follows: 

• it is now proposed to install a two-stage wet scrubber instead of the 
single-stage wet scrubber originally envisaged; 

• the proposed scrubbers would be conventional counter-current flow 
spray towers (considered well-proven technology); and 

• the scrubbers would be designed to operate on raw kiln gas (i.e. during 
a reformer bypass event) and still achieve the gas specification for 
continued gas engine operation without compromising emission limits 
(considered a worst case loading).   

 
The proponent also undertook a trial program of the reformer and syngas 
treatment system (Appendix 6). The results demonstrated that: 
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• the reformer is not required as part of the pollution control equipment; 
• the reformer operated as was described in the PER document; and 
• the key process operations were successfully replicated in the test 

facility which had been reconfigured to be a small-scale version of the 
proposed commercial plant. 

 
The EPA has considered all the information in the PER, submissions, 
independent peer review, response to submissions, and trial results against 
the section 16(e) advice in Report 1468. A summary of the EPA’s 
considerations is included as Appendix 5. The EPA has concluded that the 
proposed technology meets its requirements for a waste to energy plant of 
this type. 
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Figure 1: Proposal location 
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Figure 2: Development envelope   
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Figure 3: Process flow   
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Figure 4: Sensitive receptors 
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3. Key environmental factors 
A number of environmental factors were examined by the proponent and 
outlined in the PER document that was released for public review. In 
identifying the key environmental factors for this proposal, the EPA had regard 
to the PER document, public and agency comments, the proponent’s 
response to submissions and the EPA’s own inquires. The EPA has identified 
the following key environmental factor during the course of its assessment of 
the proposal:  
1. Air Quality and Atmospheric Gases – direct impacts on sensitive 

receptors from air pollutants produced during operations.   
 
Appendix 3 contains the environmental factors identified through the course of 
the assessment and the EPA’s evaluation of whether an environmental factor 
is a key environmental factor for the proposal.  
 
The EPA’s assessment of the proposal’s impacts on the key environmental 
factor is provided in Section 3.1. This section outlines the EPA’s conclusions 
as to whether or not the proposal can be managed to meet the EPA’s 
objective for a particular factor and if so, the recommended conditions and 
procedures that should apply if the proposal is implemented.  
 
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 summarises 
the EPA’s consideration of the principles during its assessment of the 
proposal.   

3.1 Air Quality and Atmospheric Gases 
The EPA’s environmental objective for this factor is to maintain air quality for 
the protection of the environment and human health and amenity, and to 
minimise the emission of greenhouse and other atmospheric gases through 
the application of best practice. 
 
The proposal is located at the existing Hazelmere Recycling Centre, 
approximately 14 km north-east of Perth. Three residences to the west of the 
proposal were identified by the proponent as sensitive receptors. Industrial 
premises surround the remainder of the site (Figure 4).   
 
Atmospheric emissions from the WWTE plant have the potential to impact air 
quality and subsequently the health and amenity of residents within the 
dispersion zone.  
 
The proponent has conducted an air emissions study and modelling of the 
point sources within the WWTE plant. The potential emissions include oxides 
of nitrogen, carbon monoxide, sulfur dioxide, particulates, volatile metals, acid 
gases, volatile organic compounds, dioxins, and furans. The plant has two 
emission points; the main stack (which includes emissions from the pyrolysis 
kiln, the SACTO and the feed dryer off-gases) and the engine exhaust stack.   
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Comprehensive data from emissions monitoring of an operating facility was 
not available, so an emissions inventory was developed from consideration of 
measured compositional data for the wood feed materials, the proposed feed 
rate of those materials, and key process design parameters that influence the 
formation of air emissions. Compositional data was obtained from analyses on 
samples of wood chips obtained from the existing operations at the 
Hazelmere facility.  
 
The modelling was undertaken for three emissions scenarios: 

1. normal emissions – all engines are online and clean syngas is used; 
2. reduced rate emissions – four of the gas engines are online and four 

are offline and excess clean syngas is combusted; and 
3. bypass emissions – plant outage requires combustion of raw syngas 

in the SACTO.   
 
The dispersion modelling undertaken considered comparative background air 
quality data, and predicted compliance with the relevant air quality criteria at 
sensitive receptor locations for oxides of nitrogen, carbon monoxide, sulfur 
dioxide, particulates, volatile metals, acid gases, volatile organic compounds, 
dioxins, and furans. Results are shown in Table 21 of the PER (EMRC, 2014). 
 
The proponent intends to monitor nitrogen oxides, carbon monoxide, oxygen, 
carbon dioxide and sulfur dioxide during commissioning, which would inform 
the campaign-based emissions monitoring at a later stage. Stack emission 
testing would be undertaken following commissioning to validate the modelling 
predictions.  The primary emissions of concern identified in the assessment 
are nitrogen oxides, although emissions have been predicted to meet the 
assessment criteria. A Continuous Emissions Monitoring System (CEMS) 
would be used to monitor nitrogen oxides emissions at the main stack and the 
engine exhaust stack. The proponent would also review the commissioning 
stack emissions data in consultation with the Department of Environment 
Regulation (DER) to determine whether additional pollutants need to be 
monitored on a continuous basis.  
 
The DER has responsibility under Part V of the EP Act for the licensing and 
registration of prescribed premises, and also monitors and audits compliance 
with Works Approvals, Licence conditions, and regulations. The proponent 
would be required to submit a Works Approval application prior to construction 
and operation of the facility. The DER can specify the stack emission limits for 
ongoing operations in the licensing process, in order to ensure air quality is 
not compromised.  
 
Waste acceptance criteria 
The existing Hazelmere Recycling Centre recycles untreated timber into wood 
chips for sale. The WWTE plant would use some of the wood chips as a feed 
source for the plant. The wood waste is primarily from shipping pallets, timber 
off-cuts, crates, and cable reels.  
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The EPA notes that the emissions expected from this plant could be affected 
by processing of inappropriate waste. Treated, manufactured, and 
contaminated wood should not be processed.   
 
The proponent has not provided specific details for how it ensures only 
authorised waste are accepted as feedstock to the plant, and therefore the 
EPA recommends condition 6 ‘Waste Acceptance Criteria’ to ensure that only 
clean wood is fed into the pyrolysis plant. Table 2 of Schedule 1 in the draft 
recommended environmental conditions also specifies the waste types not to 
be accepted for processing. 
 
Emissions standards 
The EPA and Waste Authority’s section 16(e) advice in Report 1468 identified 
the Waste Incineration Directive (WID) 2000/76/EU as the appropriate 
standard. The EPA notes that this standard has now been replaced by the 
Industrial Emissions Directive (IED) 2010/75/EU.   
 
The EPA also notes that the proposed technology differs from conventional 
waste to energy plants, and given the syngas produced is: 

• burnt in the SACTO and pyrolysis kiln (main stack); and 
• used as a fuel in reciprocating gas engines (engine exhaust stack), 

consideration of appropriate stack emission criteria was required.   
 
During normal operations, any syngas that is in excess of the engine 
requirements is directed to the SACTO. During start up/shut down and 
emergency bypass events, raw syngas would be diverted and combusted via 
the SACTO at a minimum temperature of 850 degrees Celsius.  The raw 
syngas is considered a waste and cannot be used as a fuel for electricity 
production if it has not been cleaned. The IED standards would be applicable 
in these circumstances. During an emergency bypass event, wood feed to the 
kiln would be shut down immediately and the kiln burners extinguished to stop 
the pyrolysis process and raw syngas production. The EPA thus considers 
that the IED is the appropriate standard for the main stack (SACTO and 
pyrolysis kiln).   
 
The independent peer review notes that while the feedstock is classed as a 
waste material, the WID (now IED) emissions standards do not apply to the 
gas engine exhausts since the syngas is conditioned prior to its use as fuel. 
Under normal operating conditions, the process would produce clean syngas, 
which is a fuel. The main emissions predicted from combustion of syngas in 
the gas engines would predominantly be carbon dioxide and water, with 
smaller amounts of nitrogen oxides and carbon monoxide. For the engine 
exhaust stack, the EPA considers that the DER is best placed to determine 
the monitoring requirements and emission limits during the Works Approval 
and Licensing process. The EPA recommends that the DER has regard to 
best practice performance of gas engines operating on syngas, and the 
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emission rates used in the air quality modelling, when determining stack 
emission limits.    
 

Summary 

Having particular regard to:  
(a) the modelling undertaken by the proponent which predicts that ground 

level concentrations of emissions would meet the appropriate criteria 
at sensitive receptors; 

(b) the proponent’s continuous emissions monitoring system; 
(c) the ability for the Works Approval required under Part V of the EP Act 

to ensure a rigorous commissioning process to ensure emissions are 
as proposed; 

(d) the ability of the licence to specify emission limits, and the compliance 
and enforcement provisions available to ensure these limits are met 
under Part V of the EP Act; and 

(e) the authorised extent of emissions in Schedule 1 of the recommended 
environmental conditions, which requires that main stack emissions 
shall not exceed the limits specified in Annexe VI of the European 
Union Industrial Emissions Directive 2010/75/EU;  

  
the EPA considers that the proposal can be managed to meet the EPA’s 
objectives for Air Quality and Atmospheric Gases provided conditions are 
imposed requiring the proponent to prepare and implement a Waste 
Acceptance Monitoring Plan. 

4. Conditions  
Section 44 of the EP Act requires that this assessment report must set out:  

• what the EPA considers to be the key environmental factors identified 
in the course of the assessment; and 

• the EPA’s recommendations as to whether or not the proposal may be 
implemented, and, if the EPA recommends that implementation be 
allowed, the conditions and procedures to which implementation 
should be subject.   

4.1 Recommended conditions 
The EPA has developed a set of conditions that the EPA recommends be 
imposed if the proposal by the EMRC to build and operate the Hazelmere 
WWTE Plant is approved for implementation.   
 
These conditions are presented in Appendix 4. Matters addressed in the 
conditions include the following:  
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(a) Schedule 1 constrains the location, authorised extent, the types of 
waste not permitted, and the emissions; and 

(b) condition 6 requires the preparation and implementation of a Waste 
Acceptance Monitoring Plan. 

4.2 Consultation 

In developing these conditions, the EPA consulted with the proponent and the 
DER on matters of fact, technical feasibility and potential difficulties with 
implementation. Minor changes, which did not change the intent or scope, 
were made to schedule 1 to ensure that appropriate emission limits can be set 
during the detailed design stage of the proposal during the Part V Works 
Approval and Licence process.   

5. Other advice 
Advice to the Department of Environment Regulation 
 
The EPA considers that the DER’s Works Approval and Licensing process 
under Part V of the EP Act will be critical to ensuring acceptable 
environmental performance of the plant. To assist in this process, the EPA 
provides the following advice to the DER. 

• The IED (and future updates) is the appropriate standard for 
emissions from the main stack (SACTO and pyrolysis kiln). 

• Best practice performance of gas engines operating on syngas and 
the emission rates used in the air quality modelling should be 
considered when determining emission limits for the gas engine 
exhaust stack. 

• The licence should specify those parameters which should be 
continuously monitored, and the Continuous Emissions Monitoring 
System 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), and that results be made 
publicly available.  

• Note the wood waste types that are permitted and not permitted as 
specified in Table 2 of Schedule 1 of the recommended statement that 
the proposal can be implemented.  

• The proponent’s Works Approval application should include details of 
the scrubber efficiency, which the proponent should be required to 
demonstrate during the commissioning stage.   
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6. Recommendations 
That the Minister for Environment notes:  

1. that the proposal assessed is for building and operating a WWTE 
plant at the existing Hazelmere Recycling Centre, 14 km north-east of 
Perth;  

2. the key environmental factor identified by the EPA in the course of its 
assessment set out in Section 3;  

3. that the EPA has concluded that the proposal may be implemented to 
meet the EPA’s objectives, provided the implementation of the 
proposal is carried out in accordance with the recommended 
conditions and procedures set out in Appendix 4 and summarised in 
Section 4; and 

4. the EPA’s other advice set out in Section 5 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 
BGC Australia Pty Ltd 
Department of Environment Regulation 
Department of Health 

Environment House 
Guildford Grammar School 
National Toxics Network 
 

 
 
Individuals: 
Dianne Arvino 
Bonnie Barlow 
Lee Bell 
Peter Best 
Carol Bombardieri 
B. E. Bradley 
Hazel Bradley 
Paul Bridges 
Rebecca Brown 
Sharon Budworth 
Robyn Cashmore 
Dr Mark Castalanelli 
Natalie Castalanelli 
Jennifer Catalano 
Corinne Chambers & 

James Woodward 
Nyree Vanita Clark 
Dr Barbara Combes 
Graeme Cook 
Debbie Cork 
Paul Cunneen 
Dione Davidson 
Steven Deering 
Debbie 
Jane Dewing 
Martina van Doorn 
Elizabeth Douglas 
Barbara Dundas 
Graeme Dundas 
Mavis & Stan Evans 
Glenn Firth 
Tim Flanagan 
Connie Gangemi 
Jane Genovese 
Trevor Gill 
Michele Gradisen 
Peter Graham 
Melinda Goldsworthy 
Irene Guetano 
Thomas Guetano 
Joe Di Giuseppe 
Eric Gullotti 

S. Hall 
David Hayes 
Dr Christine Hogan 
Steve Hogan 
Jane Hohmann 
Jennifer Hood 
Francesca Irwin 
Pat Irwin 
Kate James 
Nonie Jekabsons 
David Jennings 
Ian Johnson 
Moss Johnson 
Judith Jones 
Beth de Jong 
Richard Kain 
Andrew Kiely 
Melanie Kiely 
J.A. & G.P. Lamers 
Dr Peter Langlands 
Nicola Lazzari 
Marie Little 
Loman 
Andrea Maslen 
Ian McAuley 
Wendy McAuley 
Rebecca McLean 
Tim McLean 
Diane & Mark Meredith 
Delys Meyer 
Linda Miklos 
Susan Miles 
Harriet Mills 
Barry & Vanessa Moss 
Rod Mitchell 
Janice Moyle 
Patricia Neil 
Debra Netz 
Owen Parry 
Linda Paterson 
Richard Paterson 
Ian Pavey 

Lucy Pezzali 
Raoul Piani 
Agnieszka Pietrus 
Dan Richardson 
Hon Michelle Roberts MLA 
Rebecca Rafferty 
Sian Roberts 
Prue Robertson & Brenda 

Conochie 
Stuart James Roseby 
Duncan Ross 
Rob Rowe 
Terry Rowlands 
Elaine Ruis 
David Sandler 
Celeste de Saxe 
Judith Scorer 
Emma Smith 
Jessica Sowinski 
Kathryn Stephenson 
Peter Stephenson 
Eugenie Stockmann 
Vicki 
Viesuave Tarnicki 
Shane Warnock 
Stephen & Roseanne 

Warren 
Deirdre Webster 
Natelie West 
Dianne Wilkie 
M. Wilson 
Paul Wilson 
David With 
Susanne Worsley 
Kathryn Yip 
Withdrawn (21 April 2015) 
Withdrawn (21 April 2015) 
Withdrawn (21 April 2015) 
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Appendix 3 
 
 

Summary of Identification of Key Environmental Factors and Principles 
 
 
 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments 
Evaluation of whether a 
factor is a key 
environmental factor 

LAND  
Flora and vegetation The proposal development 

envelope is located within 
the existing Hazelmere 
Recycling Centre.  
 
Priority listed species 
Lepyrodia riparia (Priority 
2) and Jacksonia sericea 
(Priority 4) were recorded 
within 1 km of the proposal 
area in the Department of 
Parks and Wildlife’s 
Naturemap database.  

No comments. The proposal is located within 
the existing Hazelmere 
Recycling Centre. The proposal 
area is predominantly cleared, 
with cropped paddocks in the 
south-west corner.  
 
The EPA does not consider 
this to be a key environmental 
factor.  
 
The factor does not require 
further evaluation by the EPA. 

Terrestrial fauna The proposal development 
envelope is located within 
the existing Hazelmere 
Recycling Centre.   
 
The Isoodon obesulus 
subsp. fusciventer, 
Quenda or Southern 
brown bandicoot, a Priority 
5 species is recorded to 
occur within 1 km of the 
site in the Department of 
Parks and Wildlife’s 
Naturemap database. 

No comments.  The development envelope is 
sparsely vegetated and highly 
degraded. It is also located 
within the existing Hazelmere 
Recycling Centre and unlikely to 
support habitat for terrestrial 
fauna.     
 
The EPA does not consider 
this to be a key environmental 
factor.  
 
The factor does not require 
further evaluation by the EPA. 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments 
Evaluation of whether a 
factor is a key 
environmental factor 

WATER  
Inland waters 
environmental 
quality 

Hazelmere Lakes are 
located 400 metres from 
the existing Hazelmere 
Recycling Centre. The 
lakes are classified as 
resource enhancement 
category wetlands and are 
subject to protection under 
the Environmental 
Protection (Swan Coastal 
Plain Lakes) Policy 1992. 
 
The proposal requires 
dewatering during 
construction and will have 
a temporary drawdown 
effect on local 
groundwater. There is 
potential risk for exposure 
of acid sulfate soils. 

Public submitters 
• Concerns were raised that there could be potential 

contamination and environmental risk to the Helena 
river, which flows into the Swan River. 

• Red Hill is a more suitable location for the proposal 
as the hard gravel ground would limit contact with the 
Perth river catchment, and wastewater from the plant 
could also be used for revegetating the tip.  

The proposal is located outside 
the buffer protection zone for the 
wetlands and is not expected to 
have any impact on any water 
bodies, including the Hazelmere 
Lakes. 
 
Deep service excavations are 
not proposed for this proposal, 
and acid sulfate soils are 
unlikely to be exposed.  
 
The proponent has undertaken 
routine monitoring of 
groundwater and will continue to 
do so to confirm and track 
results and ensure no impacts to 
groundwater quality.  
 
The EPA does not consider 
this to be a key environmental 
factor.  
 
The factor does not require 
further evaluation by the EPA. 
 
 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments 
Evaluation of whether a 
factor is a key 
environmental factor 

AIR  
Air quality and 
atmospheric gases 

Atmospheric emissions 
from the WWTE plant have 
the potential to impact air 
quality.  
 
Emissions could include 
oxides of nitrogen, carbon 
monoxide, sulfur dioxide, 
particulates, volatile 
metals, acid gases, volatile 
organic compounds, 
polycyclic aromatic 
hydrocarbons, dioxins and 
furans.  

Department of Environment Regulation 
• The DER commented that estimates of background 

concentrations should be included for any air quality 
assessment, including cumulative values. 

• The proponent should assess in the air emissions 
impact assessment, the likely ground level 
concentrations from the WWTE main stack during full 
plant power outage and when the SACTO is not in 
operation. Assessment of emissions has not been 
made in the event that the SACTO fails and there is 
no generator back-up to keep it operational. 

• Continuous emissions monitoring should be 
undertaken for additional emission parameters of 
significance. Additional continuous monitoring should 
also be carried out for other emissions which, during 
commissioning testing and subsequent investigation, 
are shown to be significantly higher than those 
predicted in the PER. 
 

Department of Health 
• The DOH is satisfied that the air quality guidelines 

used in the assessment are appropriate.  
• Recommendation that non-continuous air emission 

monitoring of heavy metals and dioxins be 
undertaken biannually.  

The EPA considers this to be 
a key environmental factor 
and it is further discussed in 
the Assessment Report. 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments 
Evaluation of whether a 
factor is a key 
environmental factor 

Public submitters 
There were numerous submissions relating to this factor, 
which are more comprehensively covered in the 
Response to Submissions (Attachment 6). The concerns 
included: 
• Concern that the meteorological monitoring data 

used to develop the emissions modelling does not 
reflect the proposal location. 

• Concern that the WID standards required by the EPA 
are not applied. All incineration is a multi-stage 
process and claiming that the WID does not apply is 
flawed.  

• The air monitoring campaign is inadequate and does 
not address most chemicals of concern. The 
proposal will contribute to unacceptable air pollution 
levels to the airshed. 

• Detailed concerns over the efficacy of the proposed 
technology. 

PEOPLE  
Amenity Residential premises are 

located adjacent to the 
development envelope to 
the west and south, and 
industrial premises are 
located to the north and 
east.  

Department of Environment Regulation 
• Overall noise emissions from the operations within 

the Hazelmere Recycling Centre would comply with 
noise regulations. These operations should include at 
least the existing timber and mattresses recycling 
facilities and the proposed WWTE plant. 

• The air quality assessment should include specific 

Noise modelling was undertaken 
for the proposal and results 
indicate compliance with the 
assigned noise levels. As the 
proposal is located within the 
existing Hazelmere Recycling 
Centre, it is also expected that 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments 
Evaluation of whether a 
factor is a key 
environmental factor 

consideration of fugitive dust and odour emissions.  
While odour is addressed briefly in the main report, 
there is no discussion of the potential odour emission 
rates likely to occur and whether it poses any 
problem. 
 

Public submitters 
• Concern was raised in relation to potential odour 

impacts, particularly due to the occurrence of 
temperature air inversions around the Swan Valley 
area, which traps airborne odours. 

• Increased noise and vibration have not been 
considered, particularly from increased traffic and 
other operational activities. 

the buildings would provide 
barrier attenuation.  
 
The EPA considers that amenity 
(noise) can be adequately 
managed under the 
Environmental Protection 
(Noise) Regulations 1997.  
 
The proposal will only be 
processing wood waste as the 
feed source for the plant. The 
current Hazelmere Recycling 
Centre recycles untreated 
timber into wood chip and has 
been demonstrated to be a low 
odour waste. There would be no 
change of stockpiling activity 
from current operations, and it is 
not expected that the proposal 
would contribute to odour 
impacts at sensitive receptors. 
   
The impacts to amenity (odour 
and noise) are not considered 
likely to have a significant effect 
on the environment as they can 
be managed to meet the EPA’s 



Preliminary 
environmental 
factors 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments 
Evaluation of whether a 
factor is a key 
environmental factor 

environmental objective. 
 
The EPA does not consider 
this to be a key environmental 
factor.  
 
The factor does not require 
further evaluation by the EPA. 

Heritage A review of the former 
Department of Indigenous 
Affairs (DIA) Aboriginal 
Heritage Enquiry System 
indicates the following 
registered heritage sites 
occur within the vicinity of 
the development envelope: 
• 4387 – Dalgety Holding 

Paddock 
• 4388 – Stirling Crescent 
• 4386 – Bushmead 

Road complex 
• 3758 – Helena River 

No comments. The proposal is located within 
the existing Hazelmere 
Recycling Centre, and is in an 
area zoned industrial. The 
proposal is not considered likely 
to impact on heritage and can 
be managed to meet the EPA’s 
objective. 
 
The EPA does not consider 
this to be a key environmental 
factor.  
 
The factor does not require 
further evaluation by the EPA. 

 
 
 
 
 



 
PRINCIPLES 

Principle Relevant 
Yes/No If yes, Consideration 

Environmental principles of the EP Act 
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. 

 Specialist studies and investigations (including a peer review) have 
been sourced or undertaken and modelling carried out to inform the 
risk assessment process.  

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.   

 The project uses waste to produce electricity at reduced greenhouse 
gas intensity than the current South West Interconnected System.  

3. The principle of the conservation of biological 
diversity and ecological integrity 

 
Conservation of biological diversity and ecological 
integrity should be a fundamental consideration.   

 The proposal is on cleared land and located within a developed 
industrial zoned land. There are no expected impacts on biological 
diversity and ecological integrity.  

4. Principles relating to improved valuation, pricing and 
incentive mechanisms 

 

 The proponent recognises and accepts the costs of environmental 
management and monitoring for the project, which are factored into 
the feasibility of the facility.  



(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 
maximise benefits and/or minimize costs to develop 
their own solution and responses to environmental 
problems.   

5. The principle of waste minimisation 
 
All reasonable and practicable measures should be 
taken to minimise the generation of waste and its 
discharge into the environment.   

 Best practice emission controls and methods would be used to 
minimise air emissions. The proposal would reduce the amount of 
wood waste to landfill and increase recovery of resources. 

Environmental principles of the EPA 
1. Best practice 
 
When designing proposals and implementing 
environmental mitigation and management actions, the 
contemporary best practice measures available at the 
time of implementation should be applied. 

 Best practice technology and practices would be employed for the 
proposal, in particular for emission controls and syngas clean up. 

2. Continuous Improvement 
 
The implementation of environmental practices should 
aim for continuous improvement in environmental 
performance.   

 The proposal design has been revised to improve efficiency and 
reduce environmental risk. A contingency plan would also be 
developed to identify risks of environmental harm and improvements 
that could be made to ensure acceptable emissions performance.   



 

 

 
 
 
 
 

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 decision-making 
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.  Minister for Water  Rights in Water and Irrigation Act 1914 
Licence for abstraction / dewatering  

2.  Department of Environment 
Regulation 

Environmental Protection Act 1987 
Works approval and licence 

3.  City of Swan Building approval 
4.  Economic Regulation Authority Electricity Industry Act 2004 

Licence for electricity generation works 
 
Note: In this instance, agreement is only required with DMA 1 since this DMA is a 
Minister.   
 
 
 
  



 

 

 
 
 
         Statement No. xxx 

 
RECOMMENDED ENVIRONMENTAL CONDITIONS 

 
STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 

(Environmental Protection Act 1986) 
 

HAZELMERE WOOD WASTE TO ENERGY PLANT 
 

Proposal:  To construct and operate a Wood Waste to Energy Plant 
at the existing Hazelmere Recycling Centre on Part Lot 
100 and Lot 301, Lakes Road, Hazelmere. 

Proponent: EASTERN METROPOLITAN REGIONAL COUNCIL  
Australian Business Number 89 631 866 056 

Proponent Address: 1st Floor Ascot Place, 226 Great Eastern Highway 
BELMONT WA 6984 

Assessment Number: 2001 

Report of the Environmental Protection Authority: 1554 

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. 

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 have 
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 five 
(5) years from the date on this Statement, and any commencement, prior to 
this date, must be substantial.  

3-2 Any commencement of implementation of the proposal, on or before 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 4-1 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 otherwise 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 
these 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 Criteria 

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 Plan to the requirements of the CEO. The 
Waste Acceptance Monitoring Plan shall: 



 

 

(1) when implemented, substantiate whether condition 6-1 is being met; 

(2) detail the procedures to identify and remove excluded wastes such as 
treated wood waste and manufactured wood waste; and 

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

6-3 After receiving notice in writing from the CEO that the Waste Acceptance 
Monitoring Plan satisfies the requirements of condition 6-2 the proponent 
shall: 

(1) implement the approved Waste Acceptance Monitoring Plan; and 

(2) continue to implement the management actions in accordance with the 
requirements of the approved Waste Acceptance Monitoring 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 Plan. 

6-7 The proponent shall review and revise the Waste Acceptance Monitoring Plan 
as and when directed by the CEO. 

6-8 The proponent shall implement the latest revision of the Waste Acceptance 
Monitoring Plan, which the CEO has confirmed by notice, in writing, satisfies 
the requirements of condition 6-2. 

 



 

 

Schedule 1 
Table 1: Summary of the Proposal 
Proposal Title Hazelmere Wood Waste to Energy Plant 
Short Description The proposal is to construct and operate a 4 MW indirect-fired 

pyrolysis kiln to process wood waste and produce synthesis gas 
for use as a fuel in internal combustion gas engines. The plant 
consists of the following components: 

• waste acceptance and feed; 
• pyrolysis kiln (including reformer and char removal); 
• syngas treatment system (two-stage wet scrubber); 
• wastewater treatment; 
• Staged Air Cyclonic Thermal Oxidiser (SACTO); 
• gas engines; and 
• power transformers.  

 
 
Table 2: Location and authorised extent of physical and operational 
elements 

Column 1 Column 2 Column 3 
Element Location Authorised Extent 

Wood Waste to Energy 
pyrolysis plant 
 

Figure 2 and geographic 
coordinates of the 
development envelope 
in Table 4 in 
Schedule 2.  

Up to 0.3 ha of cleared land 
within the Development 
Envelope. 
 
 

Gas engine generator 
sets 

Figure 2 Up to eight 500 kw engines.  

Wood waste processed  Up to 13,000 tpa. 
Emissions outputs from 
main stack (SACTO 
and pyrolysis kiln) 

 Shall not exceed the emission 
limits specified in Annex VI the 
European Union Industrial 
Emissions Directive 2010/75/EU 
or its updates.  
 
Note:  SACTO to be used for 
combustion of all syngas produced from 
pyrolysis of woodchip during start-up, 
commissioning, shutdown and 
emergency bypass conditions.  The 
SACTO can also be used for 
combustion of excess syngas not 
utilised by the gas engines during 
normal operations. 

Waste types permitted 
to be processed 

 Wood waste that has not been 
treated or contaminated, such as 
shipping pallets, timber off-cuts, 
crates, and cable reels. 

Waste types not 
permitted to be 
processed 

 • copper chrome arsenate 
treated wood; 

• manufactured wood, including 



 

 

medium density fibreboard, 
particleboard/chipboard and 
low pressure laminated board; 

• scheduled wastes, as defined 
by ANZECC for the National 
Strategy for the Management 
of Scheduled Waste (1992) or 
its updates; 

• medical waste; 
• radioactive waste; 
• asbestos; 
• liquid and oily waste; 
• 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; and 

• explosive materials. 
 
Table 3: Abbreviations and Definitions 

Acronym or 
Abbreviation 

Definition or Term 

ANZECC Australian and New Zealand Environment and Conservation 
Council 

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 
EP Act Environmental Protection Act 1986 
ha Hectare 
HP Horsepower 
kL Kilolitre 
kW Kilowatt  
MW Megawatt 
OEPA Office of the Environmental Protection Authority 
SACTO Staged Air Cyclonic Thermal Oxidiser  
tpa Tonnes per annum 
tph Tonnes per hour 
 
Figures (attached)  
Figure 1  Regional Location  
Figure 2 Development Envelope (This map is a representation of the co-

ordinates shown in Table 4 of Schedule 2) 



 

 

 
Figure 1 – Regional Location 



 

 

 

 
Figure 2 – Development envelope 



 

 

Schedule 2 
 

Table 4: Development Envelope Coordinates (MGA Zone 50) 
Coordinate 

No Easting Northing 

1 406074 6468723 
2 406046 6468651 
3 405969 6468694 
4 406006 6468760 

 
All coordinates are in metres, listed in Map Grid of Australia Zone 50 (MGA 
Zone 50), datum of Geocentric Datum of Australia 1994 (GDA94). 
 
  



 

 

 
 
 
 

Appendix 5 
 
 

EPA consideration of section 16(e)  
waste to energy strategic advice 

  



 

 

 Recommendations EPA’s consideration of the proposal  
meeting the recommendations 

1 Given the likely community perception 
and concern about waste to energy 
plants, a highly precautionary approach to 
the introduction of waste to energy plants 
is recommended.  

• The EPA has now assessed several waste to energy 
proposals. 

• Stakeholder consultation has been undertaken. 
• Predicted outcomes for air quality are within the 

appropriate criteria at sensitive receptors. 
• Continuous emissions monitoring is proposed. 
• Feedstock would be restricted to untreated waste 

wood only. 
Meets recommendation 

2 As part of the environmental assessment 
and approval, proposals must address the 
full waste to energy cycle - from accepting 
and handling waste to disposing of by-
products, not just the processing of waste 
into energy.  

• Waste wood material will be diverted from landfill for 
use as feedstock to produce electricity. 

• Process water would be recycled for reuse onsite. 
• Potential uses for the by-product biochar are being 

investigated. 
Meets recommendation 

3 Waste to energy proposals must 
demonstrate that the waste to energy and 
pollution control technologies chosen are 
capable of handling and processing the 
expected waste feedstock and its 
variability on the scale being proposed.  
This should be demonstrated through 
reference to other plants using the same 
technologies and treating the same waste 
streams on a similar scale, which have 
been operating for more than twelve 
months.  

Feedstock system: 
• The feedstock system can be considered to be 

proven, although there is unlikely to be a reference 
plant using the exact same configuration as proposed 
(Peer review, 2014). 

Acceptable – given the single waste type (wood 
chips) 
Pyrolysis Kiln: 
• There have been a number of rotary kilns used 

successfully at commercial scale for the pyrolysis of 
wood and waste feedstocks.  While a number of these 
plants have experienced technical issues, and are no 
longer in operation, they did demonstrate that the 
rotary kiln part of the process could be made to work.  
The pyrolysis technology can be considered proven at 
similar scales for feedstock other than the proposed 
wood waste.  Some design changes are proposed by 
Ansac that do not appear to have been fully tested, 
indicating that the Ansac technology can be 
considered as partially proven (Peer review, 2014). 

• In the last 44 years, pyrolysis system designs and 
capabilities have advanced significantly and there are 
many references around the world where both batch 
systems and continuous systems are used.  This has 
led to further refinement of the process by using 
indirect fired rotary kilns to produce a syngas from 
multiple different waste streams including wood 
wastes; therefore the proposed plant has multiple 
references around the world to refer to in such places 
as Japan, Russia, Germany, USA, Canada and China.  
Overall, the technology for each component has 
operated reliably elsewhere at a variety of scales, 
albeit not in the same combination (Peer review, 
2014). 

• Since the peer review, the proponent has provided 
commercial scale examples of pyrolysis kiln 
technology operating overseas on various feedstocks, 
feed rates and outputs.  These examples are provided 
in Appendix 3 of the Response to Submissions. 



 

 

• The proponent has recently completed a trial 
programme at the Ansac test facility in Bunbury 
configured to be a small scale version of the 
commercial plant.  The overall conclusion of these 
trials was that the tests conducted at the Ansac test 
facility indicate that the process performs as described 
in information provided for environmental approvals.  
Importantly, the test facility has been successfully 
reconfigured and commissioned to represent the 
proposed Hazelmere facility and key process elements 
including the pyrolysis kiln, the reformer, and SACTO 
performed as designed to produce good quality and 
quantity of syngas (Strategen 2015).   

Acceptable  
Syngas reformer: 
• The peer review identified significant technical risk 

associated with the unit and noted that further testing 
needs to be undertaken to prove the catalytic reformer 
technology can be successfully employed in small 
scale operations (Peer review, 2014).  

• The Ansac test facility has been configured to be a 
small scale version of the commercial plant proposed 
for installation at Hazelmere, and the proponent has 
recently completed trials to demonstrate the objective 
above (Strategen 2015).   

• The trials demonstrated that the reformer is not 
required as part of the pollution control equipment.  
The reformer also operated as was described in the 
PER document (Strategen 2015).  

Acceptable – given the syngas treatment system has 
been redesigned so as not to rely on the reformer 
performance  
Syngas treatment system: 
• The originally proposed technology of a single 

chemical scrubbing tower can be considered as 
generally proven.  However, there is concern about 
the effectiveness of the original design (Peer review, 
2014). 

• To address the concerns raised in the peer review, the 
proponent has redesigned the system to incorporate a 
two-stage wet scrubber comprising conventional 
counter-current spray tower vessels.  This is 
considered well proven technology. 

• The scrubbers would be sized to operate on raw kiln 
gas (i.e. without a reformer) and still achieve a gas 
specification for continued gas engine operation 
without compromising emission limits.  

Meets recommendation 
Gas engine generator sets: 
• The gas engine generator sets are well proven 

technology, being used extensively around the world 
on various types of gas, such as natural gas, landfill 
gas, biogas, and syngas.  

Meets recommendation 
SACTO: 
• Thermal oxidation is an effective and safe method of 

combusting syngas to meet WID (now IED) standards.  



 

 

The SACTO is standard, proven and is manufactured 
by several organisations around the world for this type 
of operation. 

Meets recommendation 

4 Waste to energy proposals must 
characterise the expected waste 
feedstock and consideration made to its 
likely variability over the life of the 
proposal.  

• The feedstock is recycled untreated timber, such as 
pallets and crates into wood chip. 

• Softwood, hardwood and its combinations have been 
investigated. 

• The proponent has been operating the Hazelmere 
Recycling Centre since 2008, which includes timber 
and mattress recycling, and has control over the 
feedstock.  

Meets recommendation 

5 The waste hierarchy should be applied 
and only waste that does not have a 
viable recycling or reuse alternative 
should be used as feedstock. Conditions 
should be set to require monitoring and 
reporting of the waste material accepted 
over the life of a plant.  

• Untreated timber, including shipping pallets, crates, 
cable reels and components of used mattresses are 
recovered and diverted from landfill. 

• Large existing market for wood chip fines and a 
smaller market for wood chip. 

• There is an excess of wood waste, which currently 
goes to landfill. 

• Conditions recommended to prevent the use of treated 
wood or other wastes. 

Meets recommendation 

6 Waste to Energy operators should not rely 
on a single residual waste stream over 
the longer term because it may 
undermine future recovery options.  

• Proponent has control of waste stream through 
operation of the existing Hazelmere Recycling Centre.  

• Wood chip feedstock from softwood, hardwood and its 
combinations has been determined suitable by the 
proponent. 

Acceptable 

7 Regulatory controls should be set on the 
profile of waste that can be treated at a 
waste to energy plant.  Plants must not 
process hazardous waste.  

• Proposal is for untreated wood for feedstock only. 
• The types of wood waste that may be processed are 

specified in Table 2 of Schedule 1 of the 
recommended conditions, and condition 6 requires a 
Waste Acceptance Monitoring Plan.  Table 2 also 
prohibits hazardous waste.  

• A works approval and licence will be required.   
Meets recommendation 

8 In order to minimise the discharge of 
pollutants, and risks to human health and 
the environment, waste to energy plants 
should be required to use best practice 
technologies and processes.  Best 
practice technologies should, as a 
minimum and under both steady state and 
non-steady state operating conditions, 
meet the equivalent of the emissions 
standards set in the European Union’s 
Waste Incineration Directive (EU WID) 
(2000/76/EC). 

• No emissions monitoring data is available for the 
Ansac technology operating on this feedstock, so an 
emissions inventory was established. 

• A comparison of the WID was considered for operation 
under bypass conditions, when raw syngas that has 
not been cleaned is fed to the SACTO for combustion. 

• Predicted stack emissions comply with the WID under 
bypass conditions. 

• The WID is not applicable to emissions from the gas 
engines under normal operating conditions, since the 
proposal incorporates a step which involves purifying 
the syngas prior to use as a fuel.  Purified syngas is 
not considered a waste product.  

• Article 42(1) of the Industrial Emissions Directive 
concerning special provisions for waste incineration 
states that such provisions “shall not apply to 
gasification or pyrolysis plants, if the gases resulting 



 

 

from the thermal treatment of waste are purified.” 
Meets recommendation 

9 Pollution control equipment must be 
capable of meeting emissions standards 
during non-standard operations.  

• A raw gas reformer, reformed syngas wet scrubber, 
low NOx kiln burners, high efficiency thermal oxidiser 
(SACTO), and optimised syngas/air mixture for gas 
engines would be used for pollution control to remove 
tars, particulate matter and other contaminants to 
produce a clean fuel gas.  

• Air quality modelling has predicted compliance with 
relevant emission standards during normal operations 
and bypass conditions. 

Meets recommendation 

10 Continuous Emissions Monitoring must be 
applied where the technology is feasible 
to do so (e.g. particulates, TOC, HCl, HF, 
SO2, NOx, CO). Non-continuous air 
emission monitoring shall occur for other 
pollutants (e.g. heavy metals, dioxins and 
furans) and should be more frequent 
during the initial operation of the plant 
(minimum of two years after receipt of 
Certificate of Practical Completion). This 
monitoring should capture seasonal 
variability in waste feedstock and 
characteristics. Monitoring frequency of 
non-continuously monitored parameters 
may be reduced once there is evidence 
that emissions standards are being 
consistently met.  

• A Continuous Emissions Monitoring System is 
proposed for NOx emissions at the main stack and 
engine exhaust stacks as the proponent considers 
NOx emissions to pose the highest risk. 

• Measurements of NOx, CO, SO2, O2 and CO2 will be 
made during commissioning. 

• Campaign-based monitoring thereafter would be 
informed by the commissioning stack testing.  

• DER can specify the monitoring requirements during 
commissioning in the Part V Works Approval. 

• DER can use the commissioning monitoring results to 
determine those pollutants that require continuous 
monitoring in the Licence.   

Meets recommendation 

11 Background levels of pollutants at 
sensitive receptors should be determined 
for the Environmental Impact Assessment 
process and used in air dispersion 
modelling. This modelling should include 
an assessment of the worst, best and 
most likely case air emissions using 
appropriate air dispersion modelling 
techniques to enable comparison of the 
predicted air quality against the 
appropriate air quality standards. 
Background monitoring should continue 
periodically after commencement of 
operation.  

• Background air quality data was obtained from 
measurements at Red Hill and benchmarked against 
data published by the former Department of 
Environment and Conservation from the Midland Air 
Quality Study in calculating cumulative impacts.  

• Normal, reduced rate and bypass conditions were 
modelled.  

• The model considered the maximum predicted ground 
level concentrations against air quality standards at 
sensitive receptors. 

• Background monitoring for NOx only is proposed, as it 
is predicted to be the most significant emissions 
parameter from the plant. 

Meets recommendation 

12 To address community concerns, 
proponents should document in detail 
how dioxin and furan emissions will be 
minimised through process controls, air 
pollution control equipment and during 
non-standard operating conditions.  

• Dioxins are synthesised in a temperature range of 200 
to 400 degrees Celsius and requires the presence of 
oxygen and chlorine and a catalyst.  The pyrolysis 
process will mostly occur in the absence of oxygen 
and chlorine, and hence there will be unfavourable 
conditions for the formation of dioxins.  

• Dioxins produced would be removed in the reformer 
and wet scrubbers.  

Meets recommendation 

13 Proposals must demonstrate that odour 
emissions can be effectively managed 
during both operation and shut-down of 

• Odour may be produced from wastewater and can be 
controlled through installation of carbon filters or tank 
vents. 



 

 

the plant.  Meets recommendation 

14 All air pollution control residues must be 
characterised and disposed of to an 
appropriate waste facility according to that 
characterisation.  

• All residues would either be exported for regeneration 
or disposed of using an appropriate waste facility. 

Meets recommendation 

15 Bottom ash must be disposed of at an 
appropriate landfill unless approval has 
been granted to reuse this product.  

• The process of pyrolysis does not produce bottom ash 
as it would in incineration.  However, biochar is 
produced. 

• Beneficial uses and disposal options at landfill would 
be investigated following characterisation of the 
biochar. 

Meets recommendation 

16 Any proposed use of process bottom ash 
must demonstrate the health and 
environmental safety and integrity of a 
proposed use, through characterisation of 
the ash and leachate testing of the by-
product. This should include consideration 
of manufactured nanoparticles.  

• The process of pyrolysis does not produce bottom ash 
as it would in incineration.  However, biochar is 
produced. 

• Biochar will be produced from untreated wood waste 
and is unlikely to contain high levels of contaminants. 

• Characterisation of the biochar would occur prior to 
determining options for use or disposal.  

Meets recommendation 

17 Long term use and disposal of any by-
product must be considered in 
determining the acceptability of the 
proposed use.  

• Biochar has been used elsewhere in applications 
including agriculture, soil improvement, carbon 
sequestration and in brick manufacturing as a fuel 
substitute. 

• Beneficial uses and disposal options would be 
investigated following characterisation of the biochar.  

Meets recommendation 

18 Standards should be set which specify the 
permitted composition of ash for further 
use.  

• The proponent would be preparing a Materials Safety 
Data Sheet. 

• The DER released a guidance statement “Regulating 
the use of waste-derived materials” (November 2014), 
which could be applied to set standards for use of the 
biochar. 

Meets recommendation – addressed through DER 
process 
 

19 Regular composition testing of the by-
products must occur to ensure that the 
waste is treated appropriately. Waste by-
products must be tested whenever a new 
waste input is introduced. 

• Proposal is for a single waste feedstock stream. 
Meets recommendation 

20 Waste to energy plants must be sited in 
appropriate current or future industrial 
zoned areas with adequate buffer 
distances to sensitive receptors. Buffer 
integrity should be maintained over the 
life of the plant.  

• Proposal is located on land zoned for industrial 
purposes. 

• The proposed plant is located 300 metres from the 
nearest sensitive receptor, and air quality modelling 
predicts compliance with the air quality criteria for 
normal operations and bypass conditions.  

Meets recommendation 
Note: There is high level of community concern over the 
location and proximity to residences.  The community 
does not consider the buffer adequate.  

21 For a waste to energy plant to be • EU Directive 2008/98/EC indicates that the R1 



 

 

considered an energy recovery facility, a 
proposal must demonstrate that it can 
meet the R1 Efficiency Indicator as 
defined in WID 
 
. 

Efficiency Indicator is applicable to “incineration 
facilities dedicated to the processing of municipal solid 
waste only”. 

• The R1 Efficiency Indicator considers energy 
associated with raising steam for electricity generation 
and/or export of heat, whereas the proposed plant 
produces a syngas fuel for use in gas engines. 
Acceptable 

 
  



 

 

 
 
 
 
 

Appendix 6 
 
 

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  
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