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8 Air quality and odour 

8.1 Introduction 
This chapter summarises the air quality and odour impacts associated with the 
construction and operation of the proposal. An Air Quality and Odour Impact 
Assessment (AQOIA) has been prepared and is included as Technical report A. 

The approach to preparing the AQOIA included:  

• A review of climate data for the area surrounding the proposal site to 
understand how emissions disperse in the atmosphere 

• A review of existing or background air quality surrounding the proposal site to 
understand how the proposal may change existing conditions. For the purposes 
of the AQOIA, predicted emissions from the Next Generation Energy from 
Waste facility (development application currently subject to NSW Land and 
Environment Court proceedings), were added to background air quality to 
understand the impacts of the proposal when potential future changes to the 
background are considered. Information on the Next Generation proposal is 
based on the stack parameters and emissions estimates in the Pacific 
Environment (2017) air quality assessment and a waste throughput of 
552,500tpa.  

• Determining receptors within a 3km radius of the proposal site that may be 
potentially impacted by emissions from the proposal (refer to Figure 8.1). 
This radius was chosen as a preliminary assessment indicated that impacts 
reduced beyond this area.  

• Analysing the relevant air quality impact assessment criteria and emission 
limit values (ELVs) based on NSW EPA requirements and international 
standards. Impact assessment criteria refers to air quality criteria at receptor 
locations whereas ELVs refer to the emission limits in the stack before 
discharge to the atmosphere.  

• The ELVs for the proposal are based on the values in the EU Industrial 
Emissions Directive 2010 and the Best Available Technology Reference 
document (BREF) 2019 and the Protection of the Environment Operations 
(Clean Air) Regulation 2010.  

• The ELVs were compared to actual in-stack concentration of emissions from 
the operational Dublin EfW facility, one of two facilities selected as reference 
facilities for the purposes of the NSW Energy from Waste Policy Statement, 
based on its similarity to the proposal.  
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The actual in-stack concentration of emissions for the Dublin facility are 
below the ELVs specified in BREF 2019 with the exception of NOx (nitrogen 
oxide, calculated as NO2)1.  

• The ELVs for the proposal were inputted to an air quality dispersion model2 to 
assess the potential air quality impacts at receptor locations by comparison to 
the impact assessment criteria.  

• The assessment considered a range of scenarios considered to be 
representative of the possible conditions that may be experienced during 
operation of the proposal, including a worst-case operating scenario 
represented by Scenario 3 and a worst-case upset conditions scenario 
represented by Scenario 4.  

• An assessment of potential odour impacts was carried out.  

• As assessment of deposition of particulates on Prospect Reservoir was carried 
out. 

• An assessment of construction related air quality impacts was carried out.  

• Operational mitigation measures are largely embedded in the design and have 
been factored into the assessment with no additional mitigation necessary.  

The AQOIA has been prepared in line with the NSW Environment Protection 
Authority (EPA) approved methods document3 referred to in the Protection of the 
Environment Operations (Clean Air) Regulation 2010.  

Assessment of odour impacts has been prepared in general compliance with 
Technical Notes – Assessment and Management of Odour from Stationary 
Sources in NSW (DEC 2006). 

The proposal has been designed to meet the requirements of the European 
Industrial Emissions Directive (IED) (Directive 2010/75/EU of the European 
Parliament) and the associated Best Available Techniques Reference 2019 
(BREF) document. The BREF describes techniques to reduce the environmental 
impacts of EfW facilities and the environmental performance standards that can 
be achieved by these techniques. The BREF was updated in 2019 with more 
stringent environmental performance standards reflecting improvements in 
environmental performance in operational EfW facilities in Europe.  

 
1 The Dublin EfW facility sampled NOx over a 30-minute period and thus the daily average NOx 
BREF ELV does not apply to the presented value. However, the half-hour maximum emission 
limit of 400mg/Nm3 (normal cubic metre) can be applied, with the maximum NOx emissions from 
the Dublin facility close to half the limit. 
2 An air quality dispersion model characterises atmospheric processes that disperse a pollutant 
emitted from a source, allowing pollutant concentrations at selected downwind receptor locations 
to be predicted 
3 Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales 
(NSW EPA, 2017) 
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Modern EfW facilities such as the Dublin EfW facility, one of the references 
facilities selected for this proposal, are designed to meet the new BREF standards, 
whereas many older facilities need to invest in updated flue gas treatment 
technology to meet the new standards.  

While the BREF standards must be installed in the permits of all European plants 
by 2023, the in-stack concentrations at the Dublin facility are already below the 
new standards except for NOx. The standard for NOx can be achieved through 
additional mitigation measures which will be applied when requited by the 
updated permit.  

The EU BREF is widely recognised as representing current international best-
practice techniques and it has been relied on to fulfil the purposes set out in the 
NSW EPA’s Energy from Waste Policy Statement. 

The EU Commission Implementing Decision (2019/2010) of the 12 November 
2019 states the best available techniques (BAT) conclusions as the main element 
of the BREF and prescribes them to be adopted by Member States of the EU. 
The BAT conclusions (part of the BREF) include ELVs associated with the 
application of BAT that aim to apply continuous improvements to emissions from 
the EfW sector.  

Cumulative air quality impacts with other approved projects have been discussed 
in Chapter 23 Cumulative impact assessment. This considered but did not 
include the Western Sydney Airport located about 15km away. A review of its 
impact assessment shows that it would not affect the background concentration 
levels near the proposal. As such the Western Sydney Airport has not been 
included in the cumulative assessment.  
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Figure 8.1: Air quality and odour impact assessment receptors
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8.2 Existing environment 

8.2.1 Climate overview 

Based on climate data from the Bureau of Meteorology (BoM) weather station at 
Horsley Park Equestrian Centre the main features of the local climate relevant to 
the AQOIA are:  

• Wind speeds during the warmer months have a greater spread between 
9am and 3pm, compared to the colder months. 

• Wind direction varies over the year but is predominantly from the south-west. 

• In summer, winds tend to occur from the south-west, east-north-east and 
south-east.  

• Autumn wind distribution is similar to the annual distribution, with winds 
predominantly occurring from the south-west, and fewer winds from the 
north-east. 

• In winter there are fewer winds originating from the east, with winds 
occurring predominantly from the south-west and west-south-west.  

• During spring the winds are varied from all directions, with winds from the 
south-west most dominant. 

Annual and seasonal wind roses are shown in Figure 8.2. 

Climate change projects are described in Chapter 18 Greenhouse gas and 
energy efficiency. The AQOIA has considered the impact of climate change 
projects on the air quality assessment. It noted that although this may have an 
impact on the ambient air quality, for example more severe storms may occur, it is 
unlikely to have a material effect on the emissions or the predicted impact from 
the proposal. 

8.2.2 Ambient air quality  

The main sources of air emissions in the area surrounding the proposal site 
include emissions from industrial and commercial sources, motor vehicle exhaust, 
wood heater emissions and various agricultural activities. 

The following section summarises ambient air quality in the area surrounding the 
proposal site based on data from 2014–2019 from the Liverpool, Bringelly, 
Prospect and St Marys monitoring stations managed by the Department.  
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Figure 8.2: Annual and seasonal wind roses from CALMET (Cell Ref 5349) 
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8.2.2.1 PM10  

Table 8.1 summarises background PM10 levels based on data from the monitoring 
stations, presented as annul average and maximum 24-hour average. PM10 refers 
to particulate matter 10 micrometres (a micrometre is one millionth of a metre) or 
fewer in diameter. 

Table 8.1: Summary of PM10 levels from NSW DPIE monitoring (µg/m³) 

Year Liverpool Bringelly St Mary Prospect Criterion 
Annual Average 

2014 19 16.6 16.7 17.6 25 

2015 18.4 15.8 15 17.6 25 

2016 19.5 16.9 16.1 18.9 25 

2017 20.6 19.8 16.2 18.9 25 

2018 24.2 21.3  - 21.9 25 

2019 27.7 23.6 24.6 26 25 

Maximum 24-hour Average 

2014 40.8 42.6 45 44.3 50 

2015 68.6 57 53 68.7 50 

2016 68.7 61.6 100.2 110.1 50 

2017 74 83.7 49.8 61.1 50 

2018 101.5  - -  113.3 50 

2019 178.9 134 159.8 182.8 50 
 

Note: exceedances of criteria are highlighted as red bold text 

The annual average PM10 concentrations were below the relevant criterion of 
25µg/m³ (micrograms per cubic metre) each year except in 2019, where 
exceedances were recorded at Liverpool and Prospect monitoring stations. This 
was due to the regional dust storms and bushfires in that year  

Consistent with most other stations in NSW, the maximum 24-hour average PM10 
concentrations exceeded the relevant criterion of 50µg/m³ on occasion during the 
review period, typically corresponding with regional dust events and bushfires. 
At other times, potential dust sources such as local agricultural and industrial 
activity may have contributed to periods of elevated PM10 levels. 

8.2.2.2 PM2.5  

Table 8.2 summarises background PM2.5 levels based on data from the monitoring 
stations, presented as annul average and maximum 24-hour average (PM2.5 refers 
to particulate matter 2.5 micrometres or fewer in diameter). 
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Table 8.2: Summary of PM2.5 levels from NSW DPIE monitoring (µg/m³) 

Year Liverpool Bringelly St Mary Prospect Criterion 
Annual Average 
2014 8.6  -  - -  8 
2015 8.5  - -  8.2 8 
2016 8.7  -  - 8.7 8 
2017 8.9 7.5 7 7.7 8 
2018 10.1 8 7.8 8.5 8 
2019 12.8 11.3 9.8 11.9 8 
Maximum 24-hour Average 
2014 24.3 -   - -  25 
2015 32.2  -  - 29.6 25 
2016 50.8  - 93.2 84.9 25 
2017 56.4 52.5 38.2 30.1 25 
2018 45.4 55.6 80.5 47.5 25 
2019 156 178 88.3 134.1 25 

 

Note: exceedances of criteria are highlighted as red bold text 

The annual average PM2.5 concentrations were generally above the relevant 
criterion of 8µg/m³, except for Bringelly, St Mary and Prospect in 2017 which 
were below the criterion.  

The maximum 24-hour average PM2.5 concentrations generally exceeded the 
relevant criterion of 25µg/m³, except for Liverpool in 2014. Exceedances of the 
maximum 24-hour average criterion typically correspond with regional dust 
events and bushfires.  

8.2.2.3 Other emissions 

The main observations for ambient air quality for other emissions are: 

• SO2 (sulfur dioxide): 
Annual, 1-hour and 24-hour average SO2 concentrations at the monitoring 
stations were below the relevant criterion of 60µg/m³, 570µg/m³ and 
228µg/m³ respectively. 

• NO2 (nitrogen dioxide):  
The annual and 1-hour average NO2 concentrations at the monitoring stations 
were below the relevant criterion of 62µg/m³ and 246µg/m³, respectively. 

• CO (carbon monoxide): 
1-hour average CO concentrations at the monitoring stations were below the 
relevant criterion of 30,000µg/m³. 
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Ambient air quality monitoring located near the proposal site was commissioned 
for around three months from October 2018 to January 2019. The two monitoring 
stations were located on residential properties surrounded by a mix of residential 
and agricultural land to the south, south-west and south-east of the site, considered 
to be representative of the most relevant residential areas for assessing the 
potential air quality impacts from the proposal. 

Data was compared to air quality monitoring data from the St. Marys and Prospect 
stations and found to be generally consistent, suggesting that these locations are 
predominantly influenced by regional air quality levels rather than a specific local 
source. 

Monitoring data from the NSW DPIE Prospect site are considered representative 
of the ambient air quality in the area surrounding the proposal and have been used 
to represent the background levels for the purposes of air quality modelling for the 
proposal. The predicted emissions from the Next Generation Energy from Waste 
Facility have also been added to account for potential future changes to air quality 
emissions, should this proposal proceed. 

8.3 Assessment 

8.3.1 Construction 

The construction activities associated with the proposal have the potential to 
generate dust emissions mainly from the excavation and handling of material, 
vehicle movements, exhaust emissions from diesel-powered equipment and 
windblown dust generated from exposed areas. The potential impact due to these 
activities is difficult to accurately quantify on any given day due to the temporary 
and sporadic nature of these activities and the short-term and variable location of 
any one activity during the construction phase. 

The significant dust generating activities associated with building of the proposal 
will occur in Phase 1 Demolition and Phase 2 Site Establishment and Enabling 
Works of the construction phases. The other construction phases of the proposal 
would occur after these two phases and have a lower propensity to generate dust 
emissions overall through the nature of the proposed activities.  

The potential dust emissions have been assessed using two different methods: a 
qualitative approach and a quantitative approach using dispersion modelling. 
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The qualitative assessment is based on the Institute of Air Quality Management 
(IAQM) Guidance on the assessment of dust from demolition and construction. 
This document determines the activities that pose the greatest risk of air quality 
impacts during the construction phase, which can be used to recognise the main 
activities and to focus controls to manage the risk appropriately, and where 
necessary reduce the impact through proactive management. 

The qualitative assessment confirms a potential high risk based on the scale of 
dust emissions, but finds an overall low risk based on the distance to sensitive 
receptors.  

The impact of potential construction dust emissions was tested further through a 
quantitative dispersion modelling approach. Meteorological conditions associated 
with dust generation (such as wind speed) and levels of dust generating activity 
were considered in calculating the hourly varying emission rate for each source.  

The results show minimal incremental effects would arise at the nearest receptor 
locations due to the construction activity. The low incremental predictions at the 
receptors, when considered with the potential background air quality levels 
shown, indicate that any potentially significant cumulative dust impacts associated 
with the construction activity are unlikely to occur at any receptor locations. 

To make sure that activities associated with the construction phase have a minimal 
effect on the surrounding environment, a Dust Management Plan will be 
developed. The Dust Management Plan would form part of the overall 
Construction Environmental Management Plan which is described in Chapter 24 
Summary of management and mitigation measures.  

8.3.2 Operation 

8.3.2.1 Air quality model 

Modelling was carried out using a combination of the CALPUFF Modelling 
System and The Air Pollution Model (TAPM). The models used available 
meteorological data for January 2015 to December 2015 from nearby 
meteorological monitoring stations. The 2015 calendar year was selected as the 
meteorological year for the dispersion modelling based on analysis of long-term 
data trends in meteorological data recorded for the area. 

The air quality model assumes a stack height of 75m (+/- 5 m).  
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8.3.2.2 Air quality criteria 

Air quality criteria are benchmarks set to protect the general health and amenity of 
the community regarding air quality. They include impact assessment criteria for 
air quality at receptor locations and in-stack pollutant concentration limits (or 
emission limit values) for emissions in the stack before discharge to the 
atmosphere.  

The criteria are derived from the NSW EPA’s Approved methods for the 
modelling and assessment of air pollutants in New South Wales, the NSW EfW 
Policy Statement and the BREF.  

The 2019 BREF includes emission limits as a range (referred to as BAT-
Associated Emissions Limits (AELs), where various emission limits may be 
achieved depending on the associated waste streams in the proposal and the 
included pollution control technologies. For conservatism, this assessment has 
focused on making sure the proposal can achieve impact assessment criteria if 
operating at the upper range of the BAT-AELs. 

The proposal will be required to operate within emission limit values determined 
in the EPL (see section on proposed licence limits below). These values set the 
limits on concentrations of pollutants in the stack before discharge. They have 
been used in the air quality assessment to model impacts at receptors, confirming 
they are within criteria. The EfW process is designed to operate within these 
emission limit values, considering variations in the composition of waste 
feedstock.  

To demonstrate compliance with the NSW EfW policy, the proposal has 
considered two reference facilities, one in Dublin, Ireland and the other in 
Filborna, Sweden, both of which are described in Chapter 5 EfW policy. 
The facilities were chosen because of their similarities in waste feedstock, 
combustion process and flue gas treatment technology.  

However, the total annual capacity of the Dublin facility is more consistent with 
the proposal and has a significant volume of stack monitoring data available, so 
Dublin has been used as the basis for emissions comparison. 

The assessment is based on the waste feedstock described in Chapter 3 Proposal 
description. Note that any hazardous waste is explicitly excluded from the 
incoming waste stream. The proposal has developed protocols to manage and 
mitigate any potential unacceptable waste, such as inspection regimes and 
scanning for radioactive material. It is evident from the Dublin reference facility 
that incoming waste is appropriately managed and demonstrated to operate within 
their approved emission limits.  
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8.3.2.3 Assessment scenarios 

The facility has been designed to operate in several modes. Normal operation is 
defined by operation of the facility within the limits of the firing diagram shown 
in Chapter 3 Proposal description. This shows a range of different Load Points 
(LPs) that vary according to the input tonnes per hour (tph) of waste, varying 
calorific value (or energy content) in Megajoules per kilogram (MJ/kg) of the 
waste and a varying thermal load in Megawatts (MW) for the boiler.  

The proposed plant is designed to operate close to the design point (LP1) at 
31.3tph at a calorific value of 11.0GJ/t, which is equivalent to 344.3 GJ/hr or 
95.5MW).  

In addition to normal operations, the facility will operate in start-up and shutdown 
modes, abnormal operations (for example, component failure) and steam turbine 
outage as described in Chapter 3 Proposal description.  

The proposal has been designed so that in all cases that the facility can be brought 
to a safe, controlled stop that adheres to environmental requirements.  

For the purposes of the air quality assessment, the following scenarios have been 
defined that are representative of these operating modes:  

• Scenario 1– Represents the maximum annual average regulatory limit 
emissions to be released from the stack (comprising two flues) at nominal load 
point operating conditions. This scenario evaluates annual average impacts. 

• Scenario 2 – Represents the maximum 24-hour average regulatory limit 
emissions to be released from the stack (comprising two flues) at nominal load 
point operating conditions, and at the most impacting load point operational 
condition at any location, in any hour of the year. The scenario evaluates the 
expected maximum 24-hour average impacts and is consistent with the upper 
range of the BAT-AELs emissions limits.  

• Scenario 3 – Represents the maximum 1-hour average regulatory limit 
emissions to be released from the stack (comprising two flues) at nominal load 
point operating conditions, and at the most impacting load point condition at 
any location, in any hour of the year. The scenario models the maximum 1-
hour emissions under the worst-case operating load and air dispersion 
conditions to quantify the maximum short term 1-hour and 24-hr average 
impacts.  

• Scenario 4 – The scenario evaluates worst-case upset conditions and the upper 
range of potential impacts at the proposed licence limits, at the most impacting 
load point condition at any location, in any hour of the year. The scenario 
conservatively assumes maximum hourly emissions are generated for 
24 hours.  
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An additional scenario – the EPA limit scenario – representing a hypothetical 
worst-case scenario was assessed. This scenario conservatively assumes 
maximum regulatory limit hourly emissions at all hours of the year at normal load 
point operating conditions. It is noted that this scenario cannot actually occur, and 
it has been modelled to conservatively estimate hypothetical maximum impacts 
for a regulatory limit scenario.  

In addition to modelling emissions at the flow conditions for each LP, the 
modelling applies conservative estimates for the plant emissions, consistent with 
the maximum potential levels that might be emitted, thus accounting for any 
potential variability in the feed waste material affecting the post treatment 
emissions that may be released. This is evident from the Dublin reference facility 
where the measured emissions are much lower than the levels modelled in every 
assessed scenario for the proposal, as described in the Air Quality and Odour 
Impact Assessment (AQOIA) presented as Technical report A. 

Please note, that due to normal variability in the composition of the waste fuel, the 
system tends to keep the thermal load as constant as possible by varying the 
material throughput. The mixing of waste in the waste bunker to make it 
homogeneous will result in maintaining operations as close as possible to the 
selected thermal load of the facility hence any large short-term fluctuations are 
avoided as much as possible. 

8.3.2.4 Emissions assessment 

In line with EPA requirements, impacts are presented as either incremental 
(the proposal considered in isolation from other emission sources) or total 
cumulative (the proposal considered with other emission sources in the existing 
environment), depending on the emission being assessed. Note that only a few of 
the pollutants have incremental impact assessment criteria. 

The assessment of incremental impacts is shown in Table 8.3.  
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Table 8.3: Incremental dispersion modelling results, maximum predicted concentrations 

Pollutant 
Averaging 

period 

Predicted concentrations 
Criteria 

SC1 
SC2 - LP1(Max 

LP) SC3 - LP1(Max LP) SC4 
EPA Limit 
Scenario 

PM2.5
(1) 

24-hour - 0.59(0.64) -(-) 3.83 3.56 - 
Annual 0.02 -(-) -(-) - 0.30 - 

PM10
(1) 

24-hour - 0.61(0.66) -(-) 3.95 3.68 - 
Annual 0.02 -(-) -(-) - 0.30 - 

TSP(1) Annual 0.02 -(-) -(-) - 0.30 - 
Deposition(1) Annual* 0.001 -(-) -(-) - 0.02 2 

HF(1) 

24-hour - 0.13(0.13) -(-) 0.54 0.50 - 
7 days - 0.08(0.09) -(-) 0.36 0.34 - 
30 days - 0.06(0.07) -(-) 0.27 0.25 - 
90 days - 0.05(0.05) -(-) 0.22 0.20 - 

SO2
(1) 

10-min - -(-) 296(315) 315 296 - 
1-hour - -(-) 224(239) 239 224 - 

24-hour - 3.75(4.03) -(-) 26.9 25.0 - 
Annual 0.04 -(-) -(-) - 1.60 - 

NO2
(1) 

1-hour - -(-) 130(174) 174 130 - 
Annual 0.33 -(-) -(-) - 1.47 - 

TOC(2) 1-hour - -(-) 9.66(10.5) 10.5 9.66 29 
HCl(2) 1-hour - -(-) 29.0(31.4) 31.4 29.0 140 
NH3

(2) 1-hour - -(-) 14.5(15.7) 15.7 14.5 330 
Hg(2) 1-hour - -(-) 0.017(0.018) 0.0183 0.02 1.8 

Cd+Tl 1-hour - -(-) 0.010(0.011) 0.0105 0.01 0.018 
Metals(2),(3) 1-hour - -(-) 0.145(0.157) 0.157 0.15 - 
Dioxins (2) 1-hour - -(-) 2.90x10^-8(3.14x10^-8) 3.14x10^-8 2.90x10^-8 2.00x10^-6 
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Pollutant Averaging 
period 

Predicted concentrations 
Criteria 

SC1 
SC2 - LP1(Max 

LP) 
SC3 - LP1(Max LP) SC4 

EPA Limit 
Scenario 

Cd(2) 1-hour - -(-) 0.005(0.006) 0.006 0.005 0.018 
Tl(2) 1-hour - -(-) 0.005(0.005) 0.005 0.005 - 
As(2) 1-hour - -(-) 0.004(0.004) 0.004 0.004 0.09 
Co(2) 1-hour - -(-) 0.003(0.003) 0.003 0.003 - 
Cr(2) 1-hour - -(-) 0.030(0.033) 0.033 0.030 0.09 
Cu(2) 1-hour - -(-) 0.032(0.034) 0.034 0.032 18 
Mn(2) 1-hour - -(-) 0.009(0.01) 0.010 0.009 18 
Ni(2) 1-hour - -(-) 0.052(0.057) 0.057 0.052 0.18 
Pb(1) Annual - -(-) 0.0001(0.0001) 0.0001 0.0001 0.5 
Sb(2) 1-hour - -(-) 0.003(0.003) 0.003 0.003 9 
V(2) 1-hour - -(-) 0.002(0.002) 0.002 0.002 - 
Be(2) 1-hour - -(-) 0.0004(0.0004) 0.0004 0.0004 0.004 
Se(2) 1-hour - -(-) 0.011(0.012) 0.012 0.011 - 
Sn(2) 1-hour - -(-) 0.01(0.011) 0.011 0.010 - 

(1) Assessed at receptors 
(2) Assessed at and beyond the boundary of the facility 
(3) Metals include the sum of Sb + As + Pb + Cr + Co + Cu + Mn + Ni + V 
* g/m²/month 
SC1 / SC2 / SC3 / SC4 = Scenario 1 / Scenario 2 / Scenario 3 / Scenario 4 
MAX LP = the most impacting load point 
Note: exceedances of criteria are highlighted as red bold text 

Predicted incremental impacts are low, with the maximum predicted air quality levels below the relevant criteria for all assessed air pollutants. 

The assessment of cumulative impacts, without the addition of the predicted emissions from the Next Generation, is shown in Table 8.4. 
Note that this displays results for pollutants for which a cumulative impact criterion applies.  
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Table 8.4: Cumulative dispersion modelling results, maximum predicted concentrations – with background levels (without the addition of predicted 
emissions from the Next Generation) 

Pollutant Averaging 
period 

Predicted concentrations 
Criteria 

SC1 SC2 - LP1(Max 
LP) 

SC3 - LP1(Max LP) SC4 EPA Limit 
Scenario 

PM2.5
(1) 

24-hour - 30.2(30.2) -(-) 33.4 33.2 25 
Annual 8.22 -(-) -(-) - 8.50 8 

PM10
(1) 

24-hour - 69.3(69.4) -(-) 72.7 72.4 50 
Annual 17.6 -(-) -(-) - 17.9 25 

TSP(1) Annual 63.4 -(-) -(-) - 63.7 90 
Deposition(1) Annual* 2.80 -(-) -(-) - 2.81 4 

HF(1) 

24-hour - 0.13(0.13) -(-) 0.54 0.50 2.9 
7 days - 0.08(0.09) -(-) 0.36 0.34 1.7 
30 days - 0.06(0.07) -(-) 0.27 0.25 0.84 
90 days - 0.05(0.05) -(-) 0.22 0.20 0.5 

SO2
(1) 

10-min - -(-) 397(416) 416 397 712 
1-hour - -(-) 301(316) 316 301 570 
24-hour - 12.4(12.6) -(-) 35.5 33.6 228 
Annual 1.54 -(-) -(-) - 3.10 60 

NO2
(1) 

1-hour - -(-) 156(201) 201 156 246 
Annual 22.0 -(-) -(-) - 23.2 62 

TOC(2) 1-hour - -(-) 9.66(10.5) 10.5 9.66 29 
HCl(2) 1-hour - -(-) 29.0(31.4) 31.4 29.0 140 
NH3

(2) 1-hour - -(-) 14.5(15.7) 15.7 14.5 330 
Hg(2) 1-hour - -(-) 0.017(0.018) 0.0183 0.02 1.8 

Cd+Tl 1-hour - -(-) 0.010(0.011) 0.0105 0.01 0.018 
Metals(2),(3) 1-hour - -(-) 0.145(0.157) 0.157 0.15 - 
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Pollutant Averaging 
period 

Predicted concentrations 
Criteria 

SC1 
SC2 - LP1(Max 

LP) 
SC3 - LP1(Max LP) SC4 

EPA Limit 
Scenario 

Dioxins (2) 1-hour - -(-) 2.90x10^-8(3.14x10^-8) 3.14x10^-8 2.90x10^-8 2.00x10^-6 
Cd(2) 1-hour - -(-) 0.005(0.006) 0.006 0.005 0.018 
Tl(2) 1-hour - -(-) 0.005(0.005) 0.005 0.005 - 
As(2) 1-hour - -(-) 0.004(0.004) 0.004 0.004 0.09 
Co(2) 1-hour - -(-) 0.003(0.003) 0.003 0.003 - 
Cr(2) 1-hour - -(-) 0.030(0.033) 0.033 0.030 0.09 
Cu(2) 1-hour - -(-) 0.032(0.034) 0.034 0.032 18 
Mn(2) 1-hour - -(-) 0.009(0.01) 0.010 0.009 18 
Ni(2) 1-hour - -(-) 0.052(0.057) 0.057 0.052 0.18 
Pb(1) Annual - -(-) 0.0001(0.0001) 0.0001 0.0001 0.5 
Sb(2) 1-hour - -(-) 0.003(0.003) 0.003 0.003 9 
V(2) 1-hour - -(-) 0.002(0.002) 0.002 0.002 - 
Be(2) 1-hour - -(-) 0.0004(0.0004) 0.0004 0.0004 0.004 
Se(2) 1-hour - -(-) 0.011(0.012) 0.012 0.011 - 
Sn(2) 1-hour - -(-) 0.01(0.011) 0.011 0.010 - 

(1) Assessed at receptors 
(2) Assessed at and beyond the boundary of the facility 
(3) Metals include the sum of Sb + As + Pb + Cr + Co + Cu + Mn + Ni + V 
* g/m²/month 
SC1 / SC2 / SC3 / SC4 = Scenario 1 / Scenario 2 / Scenario 3 / Scenario 4 
MAX LP = the most impacting load point 
Note: exceedances of criteria are highlighted as red bold text 

Table 8.5 also presents cumulative impacts but with the Next Generation Energy from Waste Facility (currently subject to proceedings in the 
NSW Land and Environment Court) added to the ambient background level to represent a conservative or worst-case scenario.  
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Table 8.5: Cumulative dispersion modelling results, maximum predicted concentrations – with background levels and Next Generation Energy from Waste 
Facility 

Pollutant Averaging 
period 

Predicted concentrations 
Criteria 

SC1 SC2 - LP1(Max 
LP) 

SC3 - LP1(Max LP) SC4 EPA Limit 
Scenario 

PM2.5
(1) 

24-hour - 30.2(30.3) -(-) 33.5 33.2 25 
Annual 8.22 -(-) -(-) - 8.50 8 

PM10
(1) 

24-hour - 69.3(69.4) -(-) 72.7 72.4 50 
Annual 17.6 -(-) -(-) - 17.9 25 

TSP(1) Annual 63.4 -(-) -(-) - 63.7 90 
Deposition(1) Annual* 2.80 -(-) -(-) - 2.81 4 

HF(1) 

24-hour - 0.13(0.14) -(-) 0.54 0.51 2.9 
7 days - 0.09(0.1) -(-) 0.37 0.34 1.7 
30 days - 0.07(0.07) -(-) 0.28 0.26 0.84 
90 days - 0.05(0.06) -(-) 0.22 0.21 0.5 

SO2
(1) 

10-min - -(-) 402(421) 421 402 712 
1-hour - -(-) 305(319) 319 305 570 
24-hour - 12.7(13) -(-) 35.8 34.3 228 
Annual 1.6 -(-) -(-) - 3.16 60 

NO2
(1) 

1-hour - -(-) 156(201) 201 156 246 
Annual 22.0 -(-) -(-) - 23.2 62 

TOC(2) 1-hour - -(-) 9.75(10.5) 10.5 9.75 29 
HCl(2) 1-hour - -(-) 29.7(32.1) 32.1 29.7 140 
NH3

(2) 1-hour - -(-) 14.6(15.8) 15.8 14.6 330 
Hg(2) 1-hour - -(-) 0.017(0.019) 0.0186076 0.02 1.8 

Cd+Tl 1-hour - -(-) 0.01(0.011) 0.0111388 0.01 0.018 
Metals(2),(3) 1-hour - -(-) 0.202(0.214) 0.213775 0.20 - 
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Pollutant Averaging 
period 

Predicted concentrations 
Criteria 

SC1 
SC2 - LP1(Max 

LP) 
SC3 - LP1(Max LP) SC4 

EPA Limit 
Scenario 

Dioxins (2) 1-hour - -(-) 3.02x10^-8(3.26x10^-8) 3.26x10^-8 3.02x10^-8 2.00x10^-6 
Cd(2) 1-hour - -(-) 0.006(0.006) 0.006 0.006 0.018 
Tl(2) 1-hour - -(-) 0.005(0.005) 0.005 0.005 - 
As(2) 1-hour - -(-) 0.006(0.006) 0.006 0.006 0.09 
Co(2) 1-hour - -(-) 0.003(0.003) 0.003 0.003 - 
Cr(2) 1-hour - -(-) 0.03(0.033) 0.033 0.030 0.09 
Cu(2) 1-hour - -(-) 0.033(0.036) 0.036 0.033 18 
Mn(2) 1-hour - -(-) 0.014(0.015) 0.015 0.014 18 
Ni(2) 1-hour - -(-) 0.071(0.075) 0.075 0.071 0.18 
Pb(1) Annual - -(-) 0.0007(0.0007) 0.0007 0.0007 0.5 
Sb(2) 1-hour - -(-) 0.004(0.005) 0.005 0.004 9 
V(2) 1-hour - -(-) 0.002(0.002) 0.002 0.002 - 
Be(2) 1-hour - -(-) 0.0004(0.0004) 0.0004 0.0004 0.004 
Se(2) 1-hour - -(-) 0.011(0.012) 0.012 0.011 - 
Sn(2) 1-hour - -(-) 0.01(0.011) 0.011 0.010 - 

(1) Assessed at receptors 
(2) Assessed at and beyond the boundary of the facility 
(3) Metals include the sum of Sb + As + Pb + Cr + Co + Cu + Mn + Ni + V 
* g/m²/month 
SC1 / SC2 / SC3 / SC4 = Scenario 1 / Scenario 2 / Scenario 3 / Scenario 4 
MAX LP = the most impacting load point 
Note: exceedances of criteria are highlighted as red bold text 
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Predicted maximum cumulative concentrations are below the relevant criteria, 
except for: 

• Annual average PM2.5 concentrations 

• 24-hour average PM2.5 and PM10 concentrations. 

In these cases, the exceedance is due to the existing background level being above 
the criteria already.  

Overall, the results show that the predicted cumulative impacts associated with the 
proposal at the receptor locations for all assessed pollutants are below criteria or 
are unlikely to result in any adverse additional cumulative impacts. For PM2.5, the 
background levels are above the criteria, however the predicted incremental 
annual average contribution from the proposal alone is small and is not predicted 
to result in any noticeable impact relative to existing levels.  

For 24-hour concentrations of PM2.5 and PM10, the existing exceedances triggers 
the application of an alternative EPA assessment method referred to as ‘Level 2 
assessment – Contemporaneous impact and background’ as explained further in 
the Air Quality and Odour Impact Assessment attached as Technical report A. 
This method considers the change in the number of days which experience an 
exceedance of criteria as a result of the proposal. The results of this assessment 
indicate that the proposal does not increase the number of days above the 24-hour 
average criterion at the assessed receptors for PM2.5 and PM10.  

The incremental results show that the maximum 24-hour average PM2.5 and 
24-hour average PM10 concentrations are small. As such, the proposal is expected 
to have a small influence at the assessed receptor locations which in most cases 
would be difficult to notice beyond the expected background level. 

8.3.2.5 Ozone 

An ozone assessment was undertaken in accordance with the NSW EPA’s Tiered 
Procedure for Estimating Ground Level Ozone Impacts from Stationary Sources 
(NSW EPA, 2011).  

The predicted incremental increase in 1-hour and 4-hour average ambient ozone 
concentrations is evaluated against a Screening Impact Level (SIL) of 0.5 parts 
per billion (ppb) and against the maximum allowable increment of 1ppb. If the 
maximum ozone increment is below the SIL and/or below the maximum 
allowable increment, an ozone Level 2 Refined Assessment is not required.  

The results show that the predicted incremental increase in 1-hour and 4-hour 
average ambient ozone concentrations is below the SIL of 0.5 ppb, thus, no 
further ozone assessment is required. 
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8.3.2.6 Emissions from start-up and shutdown conditions 

The EfW facility will be required to go through a start-up and shutdown process 
for inspection, maintenance or any unplanned stops. This process is automated 
with built in controls, monitoring and safeguarding to avoid the potential for 
significant emissions.  

Auxiliary burners, fuelled by diesel, will be used during start-up conditions to 
reach operational combustion temperatures before any waste feedstock is added. 
An emergency diesel generator will also be available for safe shut-down of the 
proposal. The flue gas cleaning systems will be operational and will mitigate the 
release of air pollutants in the flue gas during start-up and shutdown procedures.  

Additionally, the proposal will be equipped with an emergency feed water pump 
and induced draft fans connected to the emergency power systems for a safe 
shutdown, even if an electricity blackout occurs.  

Other essential components such as the boiler, flue gas treatment and turbine will 
also be connected to this emergency power system that enables a safe shutdown of 
the boiler by allowing it to cool before the air flows through the facility and flue 
gas treatment system is fully shut off. 

Any emissions from the auxiliary burners and emergency diesel generator during 
start-up/ shutdown procedures are exempt from regulation as they occur too 
infrequently and can’t be reasonably quantified. However, as a means to 
approximately estimate emissions likely to occur from start-up/shut-down 
procedures, emission factors for combustion of distillate (diesel) oil in boilers 
were obtained from the National Pollutant Inventory emission estimation 
technique manual. 

Considering the relatively infrequent occurrence of start-up and shut-down 
procedures, the control systems in place, and that emissions from the combustion 
of diesel fuel would generally burn significantly more cleanly than solid waste 
fuels, emissions during start-up/shut-down conditions are not considered likely to 
result in any adverse impacts. 

8.3.2.7 Emissions for upset conditions 

Consideration of upset conditions (such as emergency shutdown and trip 
scenarios) have been represented in Scenario 4 by modelling the most elevated 
short-term emissions per the most impacting operational load point in each hour 
of the year, and also assuming this continues each hour for up to 24-hours before 
any shutdown is initiated. 
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Should the waste calorific value vary from the design point conditions, the 
combustion control system will adjust to reach the desired conditions to reach 
design point operation. In the case of a malfunction the facility will apply 
shutdown operations until design point operational processes can be restored. 
The proposal has installed some operational control measures processes to 
mitigate upset conditions and keep the plant operating within the design limits. 

The shutdown process involves operating the pollution control equipment and 
maintaining sufficient air flows though the plant, making sure no adversely 
impacting emissions are released.  

8.3.2.8 Worst-case assessment of deposited matter on Prospect 
Reservoir 

Deposited dust at Prospect Reservoir as a result of the proposal is roughly 
between 0.00001 and 0.00003 g/m2/month and is too low to be measurable or 
detectable. More detailed information is included in the AQOIA.  

8.3.2.9 Odour 

NSW legislation (Protection of the Environment Operations Act, 1997) prohibits 
emissions which cause offensive odour to occur at any offsite receptor. 

The odour assessment indicates that odour levels due to the proposal will be at or 
below the applied odour assessment criterion of 2 Odour Units (OU) at all 
assessed receptors. 

Odour emissions will be controlled during start-up and shutdown conditions by 
using induced draft fans (connected to the emergency power systems) to maintain 
airflows and make sure negative pressure is maintained in the building and also 
proper combustion conditions. Other essential systems will also be connected to 
this emergency power system that will enable a safe shutdown of the boiler by 
allowing it to cool before the air flows through the facility and flue gas treatment 
system is fully shut off. During a shutdown, building doors will also be closed to 
prevent odour impacts. 

The waste bunker and tipping hall will also have an exhaust system equipped with 
an active carbon filter for odour control during standstill of the facility to mitigate 
odour escaping from the waste bunker and tipping hall if the boilers are not 
operating. 
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8.3.2.10 Transport 

Traffic movements associated with the proposal have the potential to generate 
emissions primarily from hot exhaust emissions from diesel vehicles. Overall 
traffic numbers to and from the site are low in the context of traffic numbers on 
the surrounding road network, including the M7. In addition, the site would 
receive waste that is sourced in the general area and would otherwise have been 
transported to landfill. The actual number of vehicles on the roads near to 
residential receptors is not expected to change in any discernible way. 

The proposal would result in a slight overall increase in road emissions. 
The fraction of emissions generated with or without the proposal is negligible 
compared to the total road emissions generated in each post code assessed. Thus, 
the changes in emissions from the transportation of materials on public roads are 
not expected to result in any adverse air quality impacts. and would be unlikely to 
be discernible from existing levels. 

8.3.2.11 Ash management 

Incinerator Bottom Ash (IBA) remaining after the combustion process is 
discharged into a water bath and quenched. The wet IBA is deposited onto a 
conveying system with bulky items or ferrous metal materials recovered. 
Following metals recovery, the residual bottom ash is securely stored before being 
transported offsite for recycling or disposal at a licensed facility.  

Boiler Fly Ash is controlled via the flue gas cleaning system and the Flue Gas 
Treatment residues (FGTr) which comprises of the residual ash and spent reagents 
from the flue gas cleaning system is collected in the bag house filter.  

FGTr will be handled in sealed conditions within the facility, and IBA will be 
handled in enclosed areas only. Due to the mitigation measures in place there is 
minimal risk of any dust from the handling and storage of ash entering the 
environment. 

8.3.2.12 Commissioning 

On completion of installation, testing of all major process components including 
emission control systems will be carried out. During commission the proposal will 
operate as though in full operation for limited periods.  

Commissioning will include a proof of performance trial to demonstrate 
compliance with air quality standards. This is a normal and necessary part of 
commissioning to make sure the facility is operating to the appropriate standards.  

Emissions during the commissioning period will be within relevant criteria.  
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8.3.2.13 Licence limits 

The proposed in-stack emission limit concentrations for the proposal are outlined 
in Table 8.6. The limits are consistent with best-practice design limits for such 
plant. 

Based on the predicted incremental and cumulative impacts, the facility can meet 
these in-stack concentrations without any adverse air quality impacts predicted to 
occur. 

Table 8.6: Proposed in-stack emission limit concentrations for licence limits 

Pollutant Units 
Modelled concentrations 

Max 1/2-hour 
average4 

Max 24-hour 
average(4) 

CO mg/Nm3 100 50 

TOC mg/Nm3 20 10 

PM2.5 mg/Nm3 28.5 4.8 

PM10 mg/Nm3 29.4 4.9 

TSP mg/Nm3 30 5 

HCl mg/Nm3 60 6 

HF mg/Nm3 4 1 

SO2 + SO3 mg/Nm3 200 30 

NOx (calculated as NO2) mg/Nm3 400 120 

NH3 mg/Nm3 30 10 

Hg mg/Nm3 0.035 0.02 

Cd+Tl mg/Nm3 0.02 - 

Sb + As + Pb + Cr + Co + Cu + 
Mn + Ni +V mg/Nm3 0.3 - 

Dioxins ng/Nm3 0.06 0.06 

8.3.3 AQOIA conclusions 

All predicted impacts associated with all emissions from the proposal are within 
the applicable emission limit values and impact assessment criteria, apart from 
cumulative ground level PM2.5 and PM10 concentrations, due to the existing 
background levels which already exceed the criteria (as occurs across much of 
New South Wales). However, the predicted contribution by the proposal to 
ambient PM2.5 and PM10 concentrations is small and would not result in any 
discernible or measurable impact. 

 
4 Dioxins, HF and some metals are normally measured over 4 to 8 hours (or longer periods) in 
order to collect sufficient material to enable detection. 
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The assessment covered a range of scenarios and included a cumulative impact 
assessment with the predicted emissions from the Next Generation Proposal 
which confirm impacts are within criteria.  

The assessment applies conservative estimates for the plant emissions, consistent 
with the maximum potential levels that might be emitted, thus accounting for any 
potential variability in the feed waste material affecting the post-treatment 
emissions that may be released.  

The proposal uses proven best-practice technology for the thermal treatment of 
waste. It is the only proposed energy EfW facility in New South Wales for which 
an EIS has been lodged and that commits to a combination of dry/wet flue gas 
treatment technology, resulting in significantly lower emissions than possible with 
only a dry/semi dry systems. 

The air quality assessment indicates the proposal would not result in any 
significant affect to the surrounding environment or sensitive receptors.  

8.4 Mitigation 
Mitigation measures for operational air quality and odour impacts are embedded 
in the design of the proposal as discussed in Chapter 3 Proposal description and 
represent best available techniques as demonstrated in the BAT Report 
(Technical report D). The proposal has been designed to meet the European 
Industrial Emissions Directive (IED) (directive 2010/75/EU of the European 
Parliament) and fulfils the best available techniques (BAT) criteria as defined by 
the 37 BAT-conclusions in the Commission Implementing Decision (EU) 
2019/2010 Of 12 November 2019 Establishing The Best Available Techniques 
(BAT) Conclusions, Under Directive 2010/75/Eu Of The European Parliament 
And Of The Council, For Waste Incineration.  

The main design features related to air quality and odour mitigation impacts are 
described in Table 8.7 along with measures to manage construction related dust. 
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Table 8.7: Air quality and odour impact mitigation measures 

ID Potential impact  Proposed mitigation  

Design embedded 
AQ1 Variation in emissions 

due to variation in the 
waste feed stock 

Overhead cranes are used to mix waste in the waste 
bunker, extract any obvious items that are out of 
specification, and load the process lines via the feed 
hopper into the boiler. The active mixing of the waste is 
designed to increase the waste homogeneity, which helps 
to minimise operation fluctuations and variation in 
emissions. 
The combustion system and boiler has been designed to 
operate at a range of operating conditions. 

AQ2 Emissions from stack 
beyond predicted 
emissions 

The proposal flue gas treatment system will include: 
• A Selective Non-Catalytic Reduction (SNCR) with 

ammonia injection system for the removal of NOx 

• Combined dry/wet system comprising of bag filters, 
activated carbon injection and hydrated lime injection 

• Post-flue-gas polishing scrubber designed to allow 
emission limit values to be achieved under a range of 
operating scenarios.  

The proposed flue gas treatment system represents best 
practice and best available technology. WSERRC is the 
only proposed EfW facility in New South Wales for which 
an EIS has been lodged and that commits to a combination 
of dry/wet flue gas treatment technology. 

AQ3 Higher than expected 
emissions due to 
incomplete combustion 
of waste feedstock 

The boiler will include an advanced moving grate mass 
burn technology with the main combustion air supplied 
from below the moving grate, heated to a level designed to 
achieve complete combustion of feedstock. Movement of 
the grate floor components will also agitate the waste to 
optimise complete combustion. 

AQ4 Emissions from stack 
beyond predicted 
emissions 

Each grate line will be equipped with a Continuous 
Emissions Monitoring System (CEMS) (including 
redundant back up) to allow for continuous monitoring of 
the flue gas so the proposal is compliant with the licence 
limits. This also helps in providing real-time feedback to 
the control systems to make automatic adjustments to the 
combustion system and the injection rates for the flue gas 
cleaning system process. 

Construction 
AQ5 Dust associated with 

materials handling such 
as earthworks 
impacting on workers 
onsite and receptors 
offsite 

Construction dust will be managed through a Dust 
Management Plan integrated with the CEMP which will 
include water application for dust suppression, wheel 
washing of construction vehicles to prevent tracking of 
dirt/dust offsite and management of stockpiles to limit 
wind-blown dust.  

AQ6 Dust/particulates 
associated with diesel 
engines impacts on 
workers onsite and 
receptors offsite 

Construction particulates from diesel engines will be 
managed through measures in the CEMP which will 
include minimising engine idling and operating and 
maintaining equipment correctly.  
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ID Potential impact  Proposed mitigation  

Operation 
AQ7 Fugitive odour 

emissions from the 
EfW facility 

Waste will be transported to the facility in enclosed trucks 
and unloaded in the waste receiving hall which will be 
fully enclosed, with fast-acting roller shutter doors, 
operating under negative pressure to contain odours from 
the waste tipping process and the bunker. The air from the 
waste hall passes into the boiler and is destroyed in the 
combustion process.  

AQ8 Fugitive odour 
emissions from the 
EfW facility when 
boilers not operating 

The waste bunker and tipping hall will also have an 
exhaust system equipped with an active carbon filter for 
odour control during standstill of the facility, to mitigate 
odour escaping from the waste bunker and tipping hall if 
the boilers are not operating. 

AQ9 Combustion of 
unacceptable waste 

Hazardous waste is explicitly excluded from the incoming 
waste stream. The proposal has developed protocols to 
manage and mitigate any potential unacceptable waste, 
such as inspection regimes and scanning for radioactive 
materials.  

AQ10 Odour from transport 
of waste 

Waste will be transported to the facility in enclosed 
vehicles, which will minimise the potential for fugitive 
odour emissions.  

AQ11 Proof of Performance 
Trials 

Before beginning of operations, a Proof of Performance 
trial will be carried out in line with an agreed plan, to test 
all major process components including emission controls 
and demonstrate compliance with approved criteria.  

AQ12 Dust from ash handling 
and storage 

All ash handling takes place inside the facility.  
FGTr are stored in sealed silos and transported in sealed 
trucks.  
IBA is quenched (wet) and stored in an enclosed bunker 
and building. 

  


	Document verification
	8 Air quality and odour
	8.1 Introduction
	8.2 Existing environment
	8.2.1 Climate overview
	8.2.2 Ambient air quality
	8.2.2.1 PM10
	8.2.2.2 PM2.5
	8.2.2.3 Other emissions


	8.3 Assessment
	8.3.1 Construction
	8.3.2 Operation
	8.3.2.1 Air quality model
	8.3.2.2 Air quality criteria
	8.3.2.3 Assessment scenarios
	8.3.2.4 Emissions assessment
	8.3.2.5 Ozone
	8.3.2.6 Emissions from start-up and shutdown conditions
	8.3.2.7 Emissions for upset conditions
	8.3.2.8 Worst-case assessment of deposited matter on Prospect Reservoir
	8.3.2.9 Odour
	8.3.2.10 Transport
	8.3.2.11 Ash management
	8.3.2.12 Commissioning
	8.3.2.13 Licence limits

	8.3.3 AQOIA conclusions

	8.4 Mitigation




