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ASSUMPTIONS 

General 
The EfW facility will operate 24 hours a day, 7 days a week, with occasional offline periods for 
maintenance. Over the entire year, it is assumed that the facility would be operational for 8,000 hours 
as an average. 

It is understood that the annual average chlorine content of the residual waste fuel will be less than 1%. 
This is further discussed in Section 4.2. 

The flue gas treatment system includes: 

 Selective Non-Catalytic Reduction (SNCR) for reducing emissions of oxide of nitrogen. 
 Dry lime scrubbing for reducing emissions of acid gases, including hydrogen chloride (HCl) and 

Sulfur Dioxide (SO2). 
 Activated carbon injection for reducing emissions of dioxins and mercury.   
 Fabric filters for reducing emissions of particles and metals. 
 Following flue gas treatment, emissions will be dispersed via a 100m stack.  Further details of the 

flue gas treatment are discussed in Section 7. 

The EfW facility is designed to operate continuously, therefore start-up and shutdown are infrequent 
events and anticipated to be required during the plants annual maintenance programme.  (Fichtner, 
2015). 

In accordance with the EU IED, such events shall under no circumstance occur for more than 4 hours 
uninterrupted where the emission values exceed the limits on no more than 60 hours per year. 

To facilitate the safe shutdown and black start there will be two emergency diesel generators with one 
dedicated to each purpose. Each diesel generator (QSK78) will have a capacity of 2.4 MW that will 
provide sufficient power for the four waste lines. Routine maintenance and specific testing will occur for 
one hour, once a month. 

Emissions 
Air quality parameters anticipated to be released are as follows: 

 Particulate matter (PM), assumed to be emitted as PM10 and PM2.5. 
 Hydrogen Chloride (HCl). 
 Hydrogen Fluoride (HF). 
 Carbon Monoxide (CO). 
 Sulfur Dioxide (SO2) 
 Oxides of nitrogen (NOx) (expressed as Nitrogen Dioxide (NO2)).  
 Heavy metals (including Mercury (Hg), Cadmium (Cd), Arsenic (As), Chromium (Cr). 
 Organic substances (expressed as total organic compounds (TOC)).  
 Dioxins and furans. 
 Hydrogen sulfide (H2S). 
 Chlorine (Cl2). 
 Ammonia (NH3). 
 Poly-aromatic hydrocarbons (PAHs). 

 

Dispersion modelling has referenced the higher short term EU IED limits (where available), regardless of 
the averaging period for assessment. 
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Where emission limits are not available as part of the EU IED the emission limits from the NSW Clean Air 
Regulation have been adopted, such as the case for H2S.  

For the emissions of NH3 and PAHs data was based on emission from the Reference Document on the 
Best Available Techniques (BREF) for Waste Incineration (European Commission, 2006).  

Ammonia slippage from an SNCR system normally ranges between 1 to 10 mg/Nm³, with an average of 
4 mg of NH3/Nm³ (Fichtner, 2015).  

There are no monitoring data available from existing facilities during ‘upset operations’. In the absence 
of monitoring data worst-case assumptions have been made based on consultation with the UK 
Environment Agency based on their knowledge of plausible upset emissions for key pollutants (Fichtner, 
2015).  

The ammonia concentration during upset conditions has been taken as the upper limit of the range of 
in-stack concentration provided by Fichtner (2015). 

Meteorology 
The review identified 2013 as a representative year for dispersion modelling with no anomalous wind 
patterns compared to the other years examined and is therefore considered a representative year for 
dispersion modelling. 

Background used for cumulative assessment 
A PM2.5:PM10 ratio (0.35:1) has been applied to the PM10 data measured at St Marys and Prospect for 
the PM2.5 background. The ratio is based on PM10 measurements from Richmond and Liverpool 
between 2009 and 2013.  

 

 Pollutant Averaging 
period Units Criteria  

Maximum 
background 

NO2  
1 hour µg/m3 246 100 

Annual µg/ m3 62 23 

SO2 

10-minute µg/ m3 712 107(a) 

1 hour µg/ m3 570 57 

24 hours µg/ m3 228 0.7 

Annual µg/ m3 60 3(a) 

CO 

15-minute mg/ m3 100 14 

1 hour mg/ m3 30 7 

8 hours mg/ m3 10 2 

PM10 
24 hours µg/ m3 50 49(a) 

Annual µg/ m3 30 19 

PM2.5 
24 hours µg/ m3 25 17 (c) 

Annual µg/ m3 8 7 (b) 
Note:      (a) Excludes days already over the 50 µg/m3 

               (b) Calculated background. See Section 6.2. 

 

Modelling 
The stack temperature is taken from the technical specifications for a similar facility in the UK.  A stack 
diameter of 2.5m is chosen to achieve an exit velocity of greater than 15 m/s, based on the provided 
volumetric flow rates (Fichtner, 2014).  
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A stack height of 100m has been adopted as compliance with the NSW impact assessment criteria was 
demonstrated at this height. 

AERMOD was chosen as a suitable dispersion model due to the source type, location of nearest 
receiver and nature of local topography.   

Terrain data was sourced from NASA’s Shuttle Radar Topography Mission Data (3 arc second [~90m] 
resolution) and processed to create the necessary input files. 

Values of surface roughness, albedo and bowen ratio were determined based on a review of aerial 
photography for a radius of 3 km centred on the EPA St Marys station. Default values for cultivated land 
and urban areas were chosen over two sectors across this area.   

Building wake heights associated with the proposed on-site structures have been incorporated into the 
model. 

For sub-hourly averaging periods, such as for CO and SO2, predictions were based on the power-law 
formula from Borgas (2000) to estimate short-term peak values from longer-term average 
concentrations. 

Results 
GLCs for NO2 were based on the assumption of 100% NOx to NO2 conversion. 

Longer term averaging periods (24-hour, annual, 90 day, 30 day and 7 day) have not been included 
for the upset conditions modelling scenario. This is because the upset conditions would last for a period 
of no more than four hours.  

Assuming the EfW facility emits NOx at the EU IED limit for 8,000 hours of the year, the annual NOx load to 
the Sydney air shed would be approximately 800 tonnes/year, thereby triggering further assessment.  
The potential for regional photochemical smog / ozone impacts are investigated in a standalone study, 
submitted as part of the Environmental Assessment (Pacific Environment, 2015b). 

Greenhouse Gas Assessment 
Scope 2 emissions (purchase of electricity) is not required to be quantified (the EfW facility is a net 
exporter of electricity) and the focus of this assessment is therefore on Scope 1 emissions. Scope 3 is 
optional and has been addressed in this assessment qualitatively as the Scope 3 emissions would be 
minor. 

The maximum volume of material that will be combusted during any one year is assumed to be 
1,350,000 tonnes. 

The facility is assumed to operate for 8,000 hours per year. 

The facility requires 7.5 MW of electricity to operate. 

The carbon content of the residual waste fuel is based on the information provided for the design fuel 
mix (Fichtner, 2014). 

DOC fraction for wood ‘garden and green’ (0.2) provides a conservatively low estimate of GHG 
emissions from landfilling. This results in a conservatively low estimate of GHG emissions diverted from 
landfill.
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Fichtner (2015) 
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Appendix C SENSITIVE RECEPTORS
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Sensitive receptor locations 
Sensitive Receptor Easting (m) Northing (m) 

James Erskine Primary School 296,748 6,257,187 

Eskrine Park High School 296,709 6,256,992 

Clairgate Public School 296,299 6,258,187 

Minchinbury Public School 299,287 6,259,084 

Pinegrove Memorial Park Lawn Cemetery 300,567 6,258,692 

Sunny Patch Preparation School & Long Day Care Centre 297,153 6,258,266 

Eastern Creek Public School 301,201 6,259,319 

St Agnes Catholic High School 300,761 6,259,894 

All Areas Family Day Care Pty 299,581 6,258,986 

Maria Hawey Child Care Centre 299,370 6,259,272 

Jiminey Cricket Long Day Care 298,562 6,259,310 

White Bunny Child Care Centre 299,792 6,259,530 

LITTLESMARTIES 296,419 6,258,212 

Kidz Fun Factory 298,128 6,259,445 

Industrial facility 297,743 6,259,085 

Industrial facility 298,017 6,259,102 

Industrial facility 298,262 6,259,157 

Industrial facility 298,362 6,259,444 

Industrial facility 298,106 6,259,473 

Industrial facility 297,650 6,259,598 

Industrial facility 297,391 6,259,845 

Industrial facility 297,425 6,259,607 

Industrial facility 297,528 6,259,706 

Industrial facility 297,827 6,259,711 

Industrial facility 297,923 6,259,624 

Industrial facility 298,057 6,259,589 

Industrial facility 298,165 6,259,576 

Industrial facility 298,169 6,259,723 

Industrial facility 297,988 6,259,754 

Industrial facility 297,855 6,259,871 

Industrial facility 298,473 6,259,809 

Industrial facility 298,254 6,259,912 

Industrial facility 297,964 6,259,979 

Industrial facility 297,807 6,260,039 

Industrial facility 299,645 6,258,440 

Industrial facility 299,645 6,258,037 

Industrial facility 299,709 6,257,886 

Industrial facility 299,541 6,257,851 

Industrial facility 299,441 6,258,055 

Industrial facility 299,490 6,257,405 

Industrial facility 299,906 6,257,425 

Industrial facility 300,157 6,257,390 

Industrial facility 300,263 6,257,339 

Industrial facility 300,447 6,257,583 
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Industrial facility 300,228 6,257,651 

Industrial facility 300,560 6,257,928 

Industrial facility 300,633 6,257,735 

Industrial facility 300,948 6,257,833 

Industrial facility 300,802 6,257,591 

Industrial facility 300,633 6,257,403 

Industrial facility 300,755 6,257,374 

Industrial facility 301,037 6,257,567 

Industrial facility 301,057 6,257,410 

Industrial facility 301,003 6,257,186 

Industrial facility 300,950 6,257,066 

Industrial facility 300,910 6,256,975 

Industrial facility 300,682 6,257,126 

Industrial facility 300,691 6,257,026 

Industrial facility 300,830 6,257,241 

Industrial facility 300,436 6,257,299 

Industrial facility 299,601 6,257,064 

Industrial facility 299,490 6,256,891 

Industrial facility 299,689 6,256,705 

Industrial facility 299,501 6,256,224 

Industrial facility 300,008 6,256,426 

Industrial facility 300,219 6,256,526 

Industrial facility 300,529 6,256,577 

Industrial facility 300,899 6,256,202 

Industrial facility 300,786 6,255,839 

Industrial facility 301,006 6,255,854 

Industrial facility 298,652 6,255,402 

Industrial facility 298,508 6,255,389 

Industrial facility 298,584 6,255,037 

Industrial facility 296,204 6,256,521 

Industrial facility 296,614 6,256,526 

Industrial facility 296,388 6,256,355 

Industrial facility 296,643 6,256,280 

Industrial facility 296,700 6,256,087 

Industrial facility 296,946 6,256,040 

Industrial facility 296,598 6,255,723 

Industrial facility 296,410 6,255,743 

Industrial facility 296,055 6,255,881 
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Appendix D   FIVE YEAR ANALYSIS OF METEOROLOGY
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As specified in the EPA’s Approved Methods for the Modelling and Assessment of Air Pollutants in New 
South Wales five years of data are required to be reviewed so that a representative year of 
meteorological conditions can be selected. 

Annual and seasonal wind roses for Horsley Park Equestrian Centre have been prepared for 2009 
through 2013 and are shown below.  All five years of data collected at Horsley Park Equestrian Centre 
show a similar pattern both annually and seasonally.  There are some minor differences which are 
discussed below. 

On an annual basis the prevailing wind directions originate from all directions of the compass, with 
fewer winds experienced from the northeast and north-northeast.  

During summer the prevailing winds are dominated by flows originating from the eastern and south-
eastern quadrants.  

Conversely, the months of winter are dominated by wind from the south-western and north-western 
quadrants. Almost no winds are experienced from the north-eastern and north-northeastern directions 
across all years of data examined. 

The wind distribution patterns for autumn and spring are less consistent and present a transition of 
summer to winter and vice versa  across all years.  

The percentage of calms is fairly consistent across all years and ranged between 14.2 % for 2009 and 
24.5% for 2013.   

Further analysis was conducted for the five years of data. The long term trend of monthly average 
temperature and monthly average wind speed is also shown below.   

A strong seasonal trend in monthly average temperatures is evidenced with the highest temperatures 
experienced during the summer months of December, January and February and the lowest 
temperatures during the winter months of June, July and August. 2009 and 2013 are shown to 
experience higher monthly average temperatures across most months. Generally speaking, the 
monthly average temperatures at Horsley Park Equestrian Centre do not vary significantly from year to 
year. 

There is no strong relationship between the time of year and the monthly average wind speed. 
Generally speaking, the monthly average wind speeds are less during the months of autumn. Both 2009 
and 2010 measured the highest winds speed across the five years investigated. The lowest wind speed 
was recorded in 2013. 

From this analysis, in addition to the consistent wind distribution patterns experienced discussed above 
it is considered that 2013 is a typical year and is therefore deemed a representative year for dispersion 
modelling. 
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Figure C 1: Annual and seasonal wind roses for Horsley Park Equestrian Centre (2009) 
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Figure C 2: Annual and seasonal wind roses for Horsley Park Equestrian Centre (2010) 
 

NN
NNENNE

NENE

ENEENE

EE

ESEESE

SESE

SSESSE
SS

SSWSSW

SWSW

WSWWSW

WW

WNWWNW

NWNW

NNWNNW

2% 4% 6% 8% 10%

NN
NNENNE

NENE

ENEENE

EE

ESEESE

SESE

SSESSE
SS

SSWSSW

SWSW

WSWWSW

WW

WNWWNW

NWNW

NNWNNW

2% 4% 6% 8% 10%

NN
NNENNE

NENE

ENEENE

EE

ESEESE

SESE

SSESSE
SS

SSWSSW

SWSW

WSWWSW

WW

WNWWNW

NWNW

NNWNNW

2% 4% 6% 8% 10%

NN
NNENNE

NENE

ENEENE

EE

ESEESE

SESE

SSESSE
SS

SSWSSW

SWSW

WSWWSW

WW

WNWWNW

NWNW

NNWNNW

2% 4% 6% 8% 10%

NN
NNENNE

NENE

ENEENE

EE

ESEESE

SESE

SSESSE
SS

SSWSSW

SWSW

WSWWSW

WW

WNWWNW

NWNW

NNWNNW

2% 4% 6% 8% 10% Wind speed (m/s)

>0.5 - 1.5

>1.5 - 3

>3 - 4.5

>4.5 - 6

>6 - 7.5

>7.5

SpringWinter

AutumnSummer

Annual
Calms = 16.2%

Calms = 15.6% Calms = 18.6%

Calms = 18.6% Calms = 19.5%



 

 

8526 EfW Local Air Quality Assessment R2.docx D-5 
Job Number 08526 | AQU-NS-009-08526 

 

 

Figure C 3: Annual and seasonal wind roses for Horsley Park Equestrian Centre (2011) 
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Figure C 4: Annual and seasonal wind roses for Horsley Park Equestrian Centre (2012) 
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Figure C 5: Annual and seasonal wind roses for Horsley Park Equestrian Centre (2013) 
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Figure C 6: Monthly average temperature at Horsley Park Equestrian Centre (2009 – 2013) 

 

Figure C 7: Monthly average wind speed at Horsley Park Equestrian Centre (2009 – 2013) 
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Figure C 8: Annual rainfall at Horsley Park Equestrian Centre (2009 – 2013) 
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Appendix E   SUMMARY OF EMISSIONS PERFORMANCE 
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E.1 SUMMARY OF EMISSIONS PERFORMANCE REPORTED IN WSP (2000) 

   

AEB Amsterdam Lakeside, UK Issy  

 
  

Riverside, UK Mainz, Germany Spittelau, Austria 
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E.2 CADMIUM AND METALS EMISSIONS PERFORMANCE IN HZI PLANTS 
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E.3 SAMPLE CEMS REPORT FROM RIVERSIDE 

 



 

 

8526 EfW Local Air Quality Assessment R2.docx  
Job Number 08526 | AQU-NS-009-08526 

 

 

  



 

 

8526 EfW Local Air Quality Assessment R2.docx  
Job Number 08526 | AQU-NS-009-08526 

 

 

  



 

 

8526 EfW Local Air Quality Assessment R2.docx  
Job Number 08526 | AQU-NS-009-08526 

 

 



 

 

8526 EfW Local Air Quality Assessment R2.docx  
Job Number 08526 | AQU-NS-009-08526 

Appendix F  DETAILED MODELLING PREDICTIONS
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To inform a Human Health Risk Assessment, modelling predictions are presented in Table B12-1 for the 
discrete receptors described in Appendix C(particularly sensitive receptors such as schools and 
childcare centres). 

There are too many residential receptors in the suburbs of Minchinbury and Erskine Park to provide 
individual modelling predictions for each, however modelling predictions for the closest residential 
receptors are shown Table B12-1 at the discrete locations shown in Figure B12-1.  

 

Figure B12-1:  Additional receptor locations presented 
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Table B12-1: Predicted ground level concentrations at particularly sensitive receptors – short term averaging periods 

Sensitive 
Receptor 

Easting 
(m) 

Northing 
(m) 

15-
minute 

10-
minute 1 hour 1 hour 1 hour 1 hour 1 hour 1 hour 1 hour 1 hour 1 hour 1 hour 1 hour 1 hour 

CO SO2 NO2 SO2 PM H2S CO HCl Cd Hg Dioxins TOC NH3 

PAH (as 
benzo(
a)pyren

e) 
mg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 

James Erskine 
Primary 
School 

296748 6257187 1.2E-02 2.9E+01 3.1E+01 1.5E+01 2.3E+00 3.1E-01 7.6E-03 4.0E-03 3.3E-06 3.3E-06 6.7E-12 1.3E-03 2.4E-04 6.7E-08 

Eskrine Park 
High School 296709 6256992 1.1E-02 2.6E+01 2.8E+01 1.4E+01 2.1E+00 3.0E-01 6.9E-03 3.8E-03 3.2E-06 3.2E-06 6.4E-12 1.3E-03 2.3E-04 6.4E-08 

Clairgate 
Public School 296299 6258187 1.5E-02 3.6E+01 3.8E+01 1.9E+01 2.9E+00 2.6E-01 9.5E-03 3.3E-03 2.8E-06 2.8E-06 5.6E-12 1.1E-03 2.0E-04 5.6E-08 

Minchinbury 
Public School 299287 6259084 2.9E-02 6.7E+01 7.2E+01 3.6E+01 5.4E+00 4.5E-01 1.8E-02 9.1E-03 7.5E-06 7.5E-06 1.5E-11 3.0E-03 5.4E-04 1.5E-07 

Pinegrove 
Memorial Park 
Lawn 
Cemetery 

300567 6258692 2.4E-02 5.6E+01 6.0E+01 3.0E+01 4.5E+00 2.9E-01 1.5E-02 6.3E-03 5.3E-06 5.3E-06 1.1E-11 2.1E-03 3.8E-04 1.1E-07 

Sunny Patch 
Preparation 
School & Long 
Day Care 
Centre 

297153 6258266 2.0E-02 4.6E+01 5.0E+01 2.5E+01 3.7E+00 3.8E-01 1.2E-02 5.2E-03 4.3E-06 4.3E-06 8.6E-12 1.7E-03 3.1E-04 8.6E-08 

Eastern Creek 
Public School 301201 6259319 2.4E-02 5.6E+01 6.0E+01 3.0E+01 4.5E+00 2.1E-01 1.5E-02 5.8E-03 4.9E-06 4.9E-06 9.7E-12 1.9E-03 3.5E-04 9.7E-08 

St Agnes 
Catholic High 
School 

300761 6259894 2.3E-02 5.3E+01 5.6E+01 2.8E+01 4.2E+00 2.2E-01 1.4E-02 7.1E-03 5.9E-06 5.9E-06 1.2E-11 2.4E-03 4.2E-04 1.2E-07 

All Areas 
Family Day 
Care Pty 

299581 6258986 2.9E-02 6.8E+01 7.2E+01 3.6E+01 5.4E+00 4.0E-01 1.8E-02 8.8E-03 7.4E-06 7.4E-06 1.5E-11 2.9E-03 5.2E-04 1.5E-07 

Maria Hawey 
Child Care 
Centre 

299370 6259272 2.8E-02 6.6E+01 7.0E+01 3.5E+01 5.3E+00 4.1E-01 1.8E-02 9.0E-03 7.5E-06 7.5E-06 1.5E-11 3.0E-03 5.3E-04 1.5E-07 

Jiminey 
Cricket Long 
Day Care 

298562 6259310 3.0E-02 6.9E+01 7.4E+01 3.7E+01 5.5E+00 4.0E-01 1.8E-02 9.0E-03 7.5E-06 7.5E-06 1.5E-11 3.0E-03 5.3E-04 1.5E-07 

White Bunny 
Child Care 299792 6259530 2.7E-02 6.3E+01 6.7E+01 3.3E+01 5.0E+00 3.4E-01 1.7E-02 8.5E-03 7.1E-06 7.1E-06 1.4E-11 2.8E-03 5.1E-04 1.4E-07 


