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1. Introduction 

1.1 Background 

Soukutsu Pty Ltd ATF Wallacia Trust (Soukutsu) engaged GHD Pty Ltd (GHD) to undertake an 

air quality assessment to provide the relevant documentation in support of a Development 

Application (DA) to Liverpool City Council. 

The subject of the DA is a proposed development comprising of the demolition of existing 

structures and construction of a cemetery, crematoria, community facilities, administration 

buildings, halls, chapels and other buildings and structures all associated with the operation of a 

cemetery with a garden, parkland and landscape setting. The proposal also includes internal 

roads, lakes and ponds.  

Emissions to air from the project will be associated with operation of the crematorium, and as 

such this air quality assessment investigates potential air quality impacts from operation of the 

crematorium only.  

1.2 Purpose of this report 

Purpose of this report is to prepare an air quality assessment at DA stage for the proposed 

development which will accompany the DA application to Liverpool City Council.  

1.3 Scope and limitations 

The scope of works is described below: 

 Review relevant client supplied information including cremator details, design and operating 

conditions 

 Review local terrain, meteorology and sensitive receptors 

 Process meteorological data for use in dispersion modelling assessment  

 Prepare an emissions inventory for operation of the crematorium for relevant pollutants 

 Conduct dispersion modelling for one operational scenario of the proposal to determine 

ground level pollutant impacts at sensitive receptors  

 Prepare an air quality assessment in accordance with NSW EPA's Approved Methods for 

the Modelling and Assessment of Air Pollutants (revised 2016, published 2017), Technical 

Framework for the Assessment and Management of Odour from Stationary sources in 

NSW produced by the Department of Environment and Conservation November 2006, 

administered by the NSW Environment Protection Authority.  

The report is subject to the following limitations. 

This report: has been prepared by GHD for Soukutsu Pty Ltd and may only be used and relied on by 
Soukutsu Pty Ltd for the purpose agreed between GHD and the Soukutsu Pty Ltd as set out in section 1.2 
of this report. 

GHD otherwise disclaims responsibility to any person other than Soukutsu Pty Ltd arising in connection 
with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered 
and information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation 
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to update this report to account for events or changes occurring subsequent to the date that the report was 
prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 
GHD described in this report (refer section 1.4. of this report).  GHD disclaims liability arising from any of 
the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Soukutsu Pty Ltd and others who 
provided information to GHD (including Government authorities)], which GHD has not independently 
verified or checked beyond the agreed scope of work. GHD does not accept liability in connection with 
such unverified information, including errors and omissions in the report which were caused by errors or 
omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information obtained 
from, and testing undertaken at or in connection with, specific sample points. Site conditions at other parts 
of the site may be different from the site conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as 
the location of buildings, services and vegetation. As a result, not all relevant site features and conditions 
may have been identified in this report. 

Site conditions (including the presence of pollutants in the air) may change after the date of this Report. 
GHD does not accept responsibility arising from, or in connection with, any change to the site conditions. 
GHD is also not responsible for updating this report if the site conditions change. 

1.4 Assumptions 

 HCS Industrial Pty Ltd and MKD Architects provided the stack parameters and emissions 

from a reference crematorium to be assessed from the proposed cremator stack 

 For the purposes of dispersion modelling, meteorological observations measured at the 

Bureau of Meteorology (BOM) Automatic Weather Station (AWS) at Badgerys Creek are 

sufficiently representative of the meteorological conditions at the proposal location 

 Emission sampling provided by HCS Industrial Pty Ltd for a similar operating B&L 

Cremation Systems is assumed to be representative of the proposed cremators. HCS 

Industrial Pty Ltd advised GHD that emissions across the range are similar based on 

design specifications and operating conditions 

 GHD has conservatively used a 1.0 m diameter stack and lower velocity in the air quality 

assessment compared to the updated drawings which show a 0.4 m stack, this would result 

in significantly reduced initial plume rise and therefore increased ground level pollutant 

concentrations.  
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2. Project description 

2.1 Project overview and location 

The Statement of Environmental Effects (SEE) for the Development Application (SJB Planning, 

2020) states that the proposal consists of a Concept and Stage 1 DA seeking consent to 

undertake works for the development of a cemetery (River Gardens Cemetery) and associated 

structures and facilities at 1290 Greendale Road, Wallacia (‘the site’). The  site is shown in 

Figure 2-1. 

The Concept DA proposal is for the construction of a cemetery including mausoleums, 

crematoria, chapel, hall, gatehouse, administration buildings, café / florist, onsite parking, 

access roads and associated on-site parking, bulk earthworks and associated flood 

management works. 

Emissions to air from the project will be associated with operation of the crematorium, and as 

such this air quality assessment investigates potential impacts from operation of the 

crematorium only. 

 

Figure 2-1  Location of proposed development site 
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2.2 Crematorium features 

The proposed crematorium is a large building with a surface area of approximately 1,000 m2 

and is to be a congregational space to facilitate remembrance and ritual of passing. The 

proposed building is a contemporary design and incorporates cremation plant, stack and 

associated facilities (refer Figure 2-2 for indicative drawing of building). The building has a 

maximum capacity of 300 people. 

The crematorium has three cremators which are to be supplied by HCS Industrial Pty Ltd (B&L 

Cremation Systems Australian representative) with the details outlined in Table 2-1. 

The features of the crematorium used in this assessment, were provided by HCS Industrial Pty 

Ltd and MKD Architects. The cremator has a second chamber to treat any pollutants and odours 

which has a temperature above 850°C and a residence time of 2 seconds, as is considered best 

practice. 

The proposed design meets Australian Cemeteries and Crematoria Association 

recommendations that the stack outlet should be designed to allow for a stack velocity of at 

least 8 m/s1 and that the stack be no less than 3 m above the peak of the roof. 

Table 2-1 Overview of the proposed cremators 

Parameter Comment 

Cremator type B&L cremation systems unit (Phoenix II-1 or 

similar)2 (Appendix A) 

Number of cremators 3 

Operational sequence 12 cremations per day, 4 per cremator. 1 

cremator operating at a time as services will 

be staggered. 

Hours of use 8 am to 8 pm 

Cremator fuel  Gas 

Cremator time Up to 90 minutes (typically less than 60 

minutes) 

Operating temperatures Primary chamber – 850 – 950 °C 

Secondary chamber - > 850 °C 

Residence time in secondary chamber Greater than 2 seconds 

Stack details 1 common stack, above building roof as per 

design drawings 

Stack height of 15.9 m and diameter of 0.4 m 

(as per supplied drawings) 

Building details As per drawings provided by MKD Architects 

(Appendix B) 

 
1 The provided emissions sampling (refer Section 5.1) outlines a volumetric flow rate of 1.4 m3/s (at 

actual stack exhaust conditions) which equals 8 m/s with a 0.4 m diameter stack 
2 Phoenix II-1 Crematory - B&L Cremation Systems, Inc. (blcremationsystems.com) 

https://blcremationsystems.com/phoenix-ii-1-crematory/
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Figure 2-2 Drawing of crematorium southern elevation (Source: MDK 

Architects)  

2.3 Expected emissions to air 

Potential emissions to air from the cremation process have been identified through a review of 

documents and stack sampling data from a similar cremator provided by the equipment 

supplier.  

 Stack sampling report for crematorium with B&L Cremation Systems cremator (Ektimo, 

2017) (confidential data) 

 National Pollutant Inventory (NPI) Emission Estimation Technique Manual for Crematoria 

(NPI, 2011) 

 Australian Cemeteries and Crematoria Association (ACCA) Environmental Guidelines for 

Crematoria and Cremators (ACCA, 2004) 

 Audit report Crematoria industry sector (South Australia EPA, 2016) 

Based on a review of these documents, potential emissions from the cremators are listed in  

Table 2-2. Odour impacts are not likely for a well-functioning cremator with an afterburner that 

incinerates waste gases to ensure smoke, odour and other emissions are minimised. Additional 

discussion is provided in Section 3.5 about a study of cremators and best practice in Australia, 

which states that odour is not a high risk emission from cremators and therefore odour (that is a 

complex mix of odorous pollutants defined in Technical Framework for the Assessment and 

Management of Odour from Stationary sources in NSW) is not assessed in any more detail in 

this assessment.  

Table 2-2 Typical emissions from cremators 

 

Particulate matter (PM10) 

Carbon monoxide  

Oxides of nitrogen 

Oxygen 

Sulfur dioxide  

Chlorine  

Acid gases (as HCl) 

Hydrogen chloride  
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Total fluorine (as HF),  

Heavy metals (type 1 & 2 metal substances); including Mercury, Lead, Cadmium, Arsenic, 
Chromium III (total chromium reported), Chromium VI (hexavalent chromium), Nickel, 
Antimony, Beryllium, Copper, Zinc 

Formaldehyde 

Acetaldehyde 

Polychlorinated Dioxins and Furans (WHO 05 TEQ) 

Polycyclic Aromatic Hydrocarbons (PAHs as BaP-TEQ) 

As per Section 3 of the Approved Methods, EPA’s preferred method for estimating emissions is 

direct measurement for existing sources and manufacturers design specifications for proposed 

sources. HSC Industrial Pty Ltd have provided emissions sampling (email from Tim Barlow from 

HSC Industrial Pty Ltd dated 19/04/2021) for a machine typical of all Phoenix range cremators. 

This data is recent (2017 and is considered appropriate for use in this air quality assessment. 

Emissions are discussed in more detail in Section 5. 
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3. Regulatory requirements 

3.1 Commonwealth Legislation 

The National Environment Protection Council (NEPC) has established uniform standards for 

ambient air quality concentrations and air toxics concentrations in Australia. These standards 

are known as the National Environment Protection (Ambient Air Quality) Measure (NEPM AAQ) 

and then National Environment Protection (Air Toxics) Measure (NEPM Air Toxics), which set 

non-binding air quality objectives and ten-year goals. 

NEPM AAQ outlines maximum concentrations for the key pollutants listed in section 2.3, PM10, 

NO2, SO2, CO and lead. The 10-year goal for each pollutant outlined in NEPM AAQ, provides in 

some instances a maximum number of allowable exceedances of the maximum concentration 

per year.  

3.2 NSW legislation 

The POEO Act requires that no occupier of any premises causes air pollution through a failure 

to maintain or operate equipment or deal with materials in a proper and efficient manner. The 

operator must also take all practicable means to minimise and prevent air pollution (sections 

124, 125, 126 and 128 of the POEO Act).  

The Protection of the Environment Operations (Clean Air) Regulation 2010 (Clean Air 

Regulation) (POEO Clean Air Regulation) provides regulatory measures to control emissions 

from wood heaters, open burning, motor vehicles and fuels and industry. 

Crematoria are a non-scheduled activity and are required to meet requirements of Schedule 6 of 

the Clean Air Regulation which includes solid particles and smoke. 

3.3 Impact assessment criteria 

The Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales 

(‘the Approved Methods’) (EPA, 2016) lists the statutory methods for modelling and assessing 

emissions of air pollutants from stationary sources in NSW. The assessment criteria for 

pollutants is applied at the nearest existing or likely future off-site sensitive receptor for 

pollutants in Table 3-1 and at the site boundary for toxic pollutants in Table 3-2. 

Table 3-1 NSW EPA impact assessment criteria 

Pollutant Averaging period Criterion (µg/m3) 

Sulphur dioxide (SO2) 10 minutes 712 

1 hour 570 

24 hours 228 

Annual 60 

Nitrogen dioxide (NO2) 1 hour 246 

Annual 62 

Lead (Pb) Annual 0.5 

Particulates (as PM10) 24 hours 50 

Annual 25 

Particulates (as PM10) 24 hours 25 

Annual 8 

Particulates (as TSP) Annual 90 

Hydrogen fluoride (HF) 90 days 0.25 

30 days 0.4 

7 days 0.8 



 

GHD | Report for Soukutsu Pty Ltd - 1290 Greendale Road River Gardens Cemetery, 12517741 | 8 

24 hours 1.5 

Carbon monoxide 15 minutes 100,000 

1 hour 30,000 

8 hours 8,000 

Table 3-2 NSW EPA impact assessment criteria – principal toxic air 

pollutants 

Pollutant Averaging period Criterion (µg/m3) 

Chlorine & compounds excluding HCL 1 hour 50 

Acid gases (as HCL) 1 hour 140 

Mercury inorganic 1 hour 0.18 

Cadmium 1 hour 0.018 

Arsenic 1 hour 0.09 

Chromimum III (total chromium reported) 1 hour 9 

Chromium VI (hexavalent chromium) 1 hour 0.09 

Nickel 1 hour 0.18 

Acetaldehyde 1 hour 42 

Antimony 1 hour 9 

Beryllium 1 hour 0.004 

Copper 1 hour 3.7 

Formaldehyde 1 hour 20 

Dioxins and Furans 1 hour 0.000002 

PAHs (as Bap-TEQ) 1 hour 0.4 

Zinc 1 hour 18 

3.4 In-stack emission limits 

As described in Section 3.2, emission limits are provided in the POEO (Clean Air) Regulation for 

particulates and smoke. The Australian Cemeteries and Crematoria Association (ACCA) 

Environmental Guidelines for Crematoria and Cremators (ACCA, 2004) outlines industry 

adopted limits to control emissions to air from cremators. The United Kingdom Department for 

Environment Food and Rural Affairs (DEFRA) has produced Process Guidance (PG) Note 5/2 

(12) which outlines statutory guidance for crematoria operating in the UK (DEFRA, 2012). 

Adopted emission limits from these two sources for expected pollutants are provided in Table 

3-3. Where limits are not provided in the Clean Air Regulation, the most stringent criteria of 

other guidance have been selected.  

Table 3-3 Adopted in stack emission limits 

Pollutant In stack limit 

(mg/m3) 

Reference 

conditions 

Source 

Particulates 100 Dry, STP, 3% O2 POEO Clean Air Reg 

Carbon monoxide 100 Dry, STP, 7% O2 DEFRA 

Nitrogen oxides (as NO2) 500 Dry, STP, 7% O2 ACCA 

Chlorine and compounds 30 Dry, STP, 7% O2 DEFRA 

Acid gases (HCl) 200 Dry, STP, 7% O2 ACCA 

Fluorine and compounds (HF) 50 Dry, STP, 7% O2 ACCA 

Total organic compounds 
(hexane) 

20 Dry, STP, 7% O2 DEFRA 

Heavy metals (total Cd, Cr, Ni, 
Co, As and Hg) 

10 Dry, STP, 7% O2 ACCA 

Mercury 0.05 Dry, STP, 7% O2 DEFRA 

Lead 10 Dry, STP, 7% O2 ACCA 

Cadmium 3 Dry, STP, 7% O2 ACCA 
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Polychlorinated dioxins and 
furans (PCDD/PCDFs); 

0.1 ng/m3 Dry, STP 11% O2 DEFRA 

3.5 Best available technology 

South Australia EPA conducted an Audit Report of the Crematoria industry sector in 20163, 

which is the most recent Australian publication outlining the state of the industry and best 

practice requirements in order to minimise emissions. Key findings of the audit relevant to this 

proposal include: 

 All cremators operating at the time of the audit were noted as emitting minimal smoke and 

odour, in line with licence conditions 

 The audit also found that all cremators designed after 2006 were operated in line with best 

available techniques and best environmental practice (BAT/BEP) guidance to minimise 

pentachlorobenzene and other persistent organic pollutants (POPs) 

 Afterburner temperatures at or above 850°C are recommended, and form the basis for the 

BAT/BEP guidance to minimise POPs 

 None of the cremators audited use pollution control equipment or other methods to 

minimise potential mercury emissions. Based on the literature review (Appendix A.2), the 

EPA does not consider potential mercury emissions from this sector to be a high-risk 

priority, when considering population, cremation rates, other emitting industries and the 

phasing down of the use of mercury amalgam fillings in the dental industry. 

Based on findings and recommendation of this audit, installing a new cremator, that meets 

minimum temperature requirements (850°C and 2 second residence time) is considered best 

practice. Odour impacts are not likely for a well-functioning cremator with an afterburner that 

incinerates waste gases to ensure smoke, odour and other emissions are minimised.  

 
3 https://www.epa.sa.gov.au/files/12405_crematoria_audit_2016.pdf 
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4. Existing environment 

4.1 Topography and land use 

The SEE describes the current site as being characterised by its undulating topography and 

generally falls from north-east (RL 74.52 – existing driveway off Greendale Road) to west (RL 

36.77) towards the Nepean River which abuts the western site boundary. The central portion of 

the site is predominantly flat terrain and is intersected by Duncan Creek. 

The proposed site has been designed to respect the existing landforms beyond site boundaries 

and has been carefully laid out to protect the existing trees to ensure the proposal has minimum 

visual impact on the landscape. 

There are no significant topographical features on the site which have been identified that would 

significantly influence local dispersion patterns for emissions from the crematorium.  

4.2 Meteorology 

The nearest meteorological observations are available from the Bureau of Meteorology (BOM) 

Automatic Weather Station (AQS) at Badgerys Creek, approximately 7.5 km east of the site. 

Data from the BOM AWS at Badgerys Creek were downloaded for the three year period from 

2015 through 2017 (inclusive).  

Of critical importance to the dispersion of air pollutants are wind speed and direction, which are 

measured at a height of 10 m above the ground at the BOM Badgerys Creek AWS. A wind rose, 

showing the frequency of different wind speeds from each direction is shown for the period in 

Figure 4-1. The following key features are observed when reviewing the wind rose: 

 The mean wind speed is 2.5 m/s 

 The general wind pattern is aligned through the southwest-northeast axis 

 The most frequent winds are from the southwest 

 The most frequent strong (>5 m/s) winds are from the western quadrants 

 The most frequent light winds are from the southwest sector and to a lesser extent the 

north through southeast 
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Figure 4-1 Windrose for BOM Badgerys Creek weather station for period 01 

January 2015 to 31 December 2017 

4.3 Existing air quality 

The NSW Department of Planning, Industry and Environment operates ambient air quality 

monitoring stations (AQMS) in selected areas around NSW. Data was obtained from the nearby 

Bringelly AQMS and is summarised in Table 4-1. Pollutants relevant to the project which are 

measured at Bringelly AQMS are: 

 Nitrogen dioxide (NO2) 

 Sulphur dioxide (SO2) 

 Particulate matter (PM2.5 and PM10) 

Daily particulate data (PM2.5 and PM10) was filtered to remove any measured concentrations 

already above the impact assessment criteria. The maximum concentration from all three years 

for all measured pollutants has conservatively been used as the background for the cumulative 

assessments.  

The Bringelly AQMS does not measure all pollutants, as is often the case in NSW due to 

negligible ambient concentrations. For the purpose of this assessment, the concentrations of all 

other pollutants has been assumed to be negligible in the impact assessment.  
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Table 4-1 Background air quality at Bringelly AQMS 

Pollutant Ave period Criterion 2015 2016 2017 

PM10 24 hours 50 37.4 40.4 44.04 

 Annual 25 15.8 16.9 19.8 

PM2.5 24 hours 25 - 21.6 21.8 

 Annual 8 - 7.6 7.5 

SO2 1 hour 570 18.3 15.7 23.6 

 24 hour 228 2.6 5.2 5.2 

 Annual 60 0.4 0.5 0.6 

NO2 1 hour 246 50.8 56.4 67.7 

 Annual 62 6.9 8.5 8.6 

4.4 Sensitive receptors 

Sensitive receptors have been identified based on a review of aerial photography and nearest 

receptors in each general direction from the stack are identified in Table 4-2. The cemetery 

grounds are also considered a receptor as future users of the grounds can be impacted by any 

emissions from the stack. Any assessed ground level pollutant concentrations should therefore 

be based on the worst-case predicted levels on the whole modelling domain (maximum ground 

level concentration).  

Table 4-2 Representative sensitive receiver locations 

Receiver ID Receiver address Receiver type 
Approximate distance 
from the proposal 
stack, m 

R1 639 Greendale Rd, Wallacia  Residential 400 

R2 1308 Greendale Road, Wallacia Residential 200 

R3 385 Bents Basin Road, Wallacia Residential 1200 

R4 1176 Greendale Road, Wallacia Residential 800 

R5 River Gardens Cemetery Public use 0 

 

  

 
4 Data excluded on 15/08/2017 – PM10 value 49.5 as assumed to be smoke as PM2.5 was 29.2 

Data excluded on 23/09/2017 – PM10 value 49.4 as a dust episode reported in NSW 
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5. Emissions to air 

5.1 Emission sampling 

Emissions to air from the stack sampling of a similar B&L crematory are provided in Table 5-1. 

Results are for two cremators during normal operations where two caskets were cremated 

during each sample. As sampling was undertaken to verify compliance with the Development 

Approval, it is assumed that sampling results represent typical emissions for the cremation 

process which generally lasts up to 90 minutes per cremation.  

In stack pollutant concentration results are presented as the Actual measured values and also 

corrected for oxygen content for comparison with the Standards of Concentration for Non-

scheduled Premises (POEO Clean Air Regulation) and the Emission Standards for 

Crematorium Furnace Facilities (ACCA, 2009).  

All measured in stack pollutant concentrations are below the relevant limits, indicating the 

cremators readily comply with the requirements. As a conservative measure, the maximum 

value for of the two samples for each pollutant has been used for modelling of the proposed 

cremators.  

Table 5-1 Sampled pollutant concentrations during cremation (Ektimo, 2017) 

Parameter Actual concentration 
(mg/m3) 

Concentration corrected for oxygen 
(mg/m3) 

 
C1  C2 C1  C2  

Fine particulates 
(PM10) 14 4.7 

29 9.6 

Carbon monoxide 17 9.5 27 15 

Nitrogen oxides 220 260 340 410 

Chlorine & compounds 
excluding HCL <0.03 <0.03 

<0.04 <0.05 

Acid gases (as HCL) 12 10 19 16 

Flourine & compounds 
(as HF) 1.2 2.4 

1.8 3.7 

Heavy metals (type 1 & 
2 substances in 
aggregate) <0.054 <0.12 

≤0.084 ≤0.18 

Mercury <0.005 0.00033 <0.0008 0.00052 
Lead 0.0099 0.078 0.015 0.12 
Cadmium <0.001 <0.001 <0.002 <0.002 
Arsenic <0.004 <0.003 <0.006 <0.005 
Chromimum III (total 
chromium reported) 0.0026 0.0037 

0.004 0.0059 

Chromium VI 
(hexavalent chromium) <0.009 <0.009 

<0.01 <0.01 

Nickel <0.002 <0.002 <0.003 <0.003 
Acetaldehyde 0.052 <0.02 0.081 <0.03 
Antimony 0.014 <0.009 0.022 <0.01 
Beryllium 0.002 <0.002 <0.003 <0.003 
Copper 0.0085 0.0076 0.013 0.012 
Formaldehyde 0.046 0.036 0.071 0.056 
Dioxins and Furans 7.50E-09 3.60E-09 1.2E-08 5.6E-09 
PAHs (as Bap-TEQ) 0.000009

5 8.30E-06 
0.000015 1.30E-05 

Zinc 2.7 0.26 4.3 0.41 
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Sulfur Dioxide 5.2 21 8.1 33 

5.2 Modelled emission rates 

Sampling results and flow rates of the sampling discussed in Section 5.1 have been adopted for 

the proposed cremator configuration. The maximum measured concentration of each pollutant 

has been used in the assessment. The proposed stack is 1.0 m diameter and 15.8 m height 

above ground.  

Based on advice from HSC Industrial Pty Ltd and MKD Architects, only one cremation would 

occur at any one time. GHD has modelled the emission rates in  being emitted from the stack 

constantly between 8 am and 8 pm. 

Table 5-2 Modelled emission parameters and rates 

Stack Name Crematorium stack 

Discharge Parameter Value Unit Source 

Stack height 15.8 m From drawings supplied by client 

Stack diameter 1 m From drawings supplied by client 

Discharge temperature 517 °C Average of sampling data 

Volumetric flow rate 1.25 m3/s Average of sampling data 

Discharge velocity 1.6 m/s Derived 

Pollutant Emission Rates (g/s) 

Pollutant Value Pollutant Value 

Fine particulates (PM10) 1.82E-02 Chromium VI (hexavalent 

chromium) 

1.17E-05 

Carbon monoxide 2.21E-02 Nickel 2.60E-06 

Nitrogen oxides 3.12E-01 Acetaldehyde 6.76E-05 

Chlorine & compounds 

excluding HCL 

3.90E-05 Antimony 1.82E-05 

Acid gases (as HCL) 1.56E-02 Beryllium 2.60E-06 

Flourine & compounds (as HF) 2.88E-03 Copper 1.11E-05 

Heavy metals (type 1 & 2 

substances in aggregate) 

1.44E-04 Formaldehyde 5.98E-05 

Mercury 6.50E-06 Dioxins and Furans 9.75E-12 

Lead 9.36E-05 PAHs (as Bap-TEQ) 1.24E-08 

Cadmium 1.30E-06 Zinc 3.51E-03 

Arsenic 5.20E-06 Sulfur Dioxide 2.52E-02 
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Chromimum III (total chromium 

reported) 

4.44E-06  
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6. Impact Assessment 

6.1 Method 

Air emissions during operation of the crematorium have the potential to lead to air quality 

impacts. Modelling and assessment has been undertaken in accordance with the Approved 

Methods with the following general assumptions: 

 Three years of background air quality data reviewed and processed from the nearby 

Bringelly AQMS. Highest values for each measured pollutant have been used for a 

conservative cumulative assessment. 

 Emissions sampling data from a similar operating B&L Cremation Systems cremator has 

been used in this assessment. The maximum sampled emissions data for each pollutant 

was used.  

 One cremator has been assumed to be operating constantly between 8 am and 8 pm (12 

hours) 

 Dispersion modelling undertaken as described in Section 6.2 

 Dispersion modelling was undertaken for a three year period, with the maximum predicted 

concentrations (100th percentile) on the modelling grid conservatively used for assessment 

 Results compared against the NSW ground level criteria as discussed in Section 3. 

6.2 Dispersion model configuration  

Air quality dispersion modelling was undertaken using AERMOD, a Gaussian type plume 

dispersion model developed by the US EPA and adopted by EPA Victoria as the regulatory 

model in 2014. AERMOD is used in NSW in place of the older Guassian model Ausplume.  

AERMOD was configured using the meteorological data as described in section 4.2 and in 

accordance with EPA Victoria’s AERMOD modelling guidance (publications 1550 and 1551)5.  

Building and stack locations are show in Figure 6-1. Key components of the model configuration 

are summarised below: 

 36-month meteorological data file for the period 1 January 2015 to 31 December 2017 as 

outlined in section 4.2 

 Cartesian receptor grid large enough to include discrete ground level sensitive receptors as 

outlined in section 4.4 

 Site topography and three-dimensional terrain has been used in the model, with 30 m 

resolution. 

 Building wake influences were included in the model configuration for all major buildings at 

the crematorium. The BPIP Prime algorithm was utilised to calculate building wake effects 

for the stack source. 

  

 
5 EPA Victoria 2013 “Construction of input meteorological data files for EPA Victoria's regulatory air pollution model (AERMOD)” Publication 

1550, October 2013 
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6.3 Assessment results 

A tabulated summary of model outputs is presented in Table 6-1 with predicted maximum 

ground level concentrations presented.  

Assessment of the maximum predictions against the adopted impact assessment criteria shows 

compliance for all pollutants for all averaging periods at all receptors.  

Maximum predicted concentrations presented are within the cemetery grounds, pollutant 

concentrations at receptor locations would be much lower. 

The highest risk impact is the maximum 1-hour NO2 concentration, which is predicted to be 48% 

of the impact assessment criteria, within cemetery grounds. This conservatively assumes 100% 

conversion of nitrogen oxides to NO2 which is unlikely and also that the maximum site impact 

occurs simultaneously with the maximum background condition.  

Table 6-1 Predicted ground level concentrations – NSW EPA air quality 

standards 

Pollutant Averaging 

period 

Criterion 

(µg/m3) 

Maximum 

predicted 

incremental 

value (µg/m3) 

Background 

value  

Maximum 

predicted 

cumulative value 

(µg/m3) 

Sulphur 
dioxide (SO2) 

10 minutes 712 5.9 23.6 29.5 

1 hour 570 4.1 23.6 27.7 

24 hours 228 1.3 5.2 6.5 

Annual 60 0.1 0.6 0.7 

Nitrogen 
dioxide (NO2) 

1 hour 246 50.9 
 

67.7 
118.6 

Annual 62 1.8 8.6 10.4 

Lead (Pb) Annual 0.5 0.000526 0 0.000526 

Particulates 
(as PM10) 

24 hours 50 0.9 44.0 44.9 

Annual 25 0.1 19.8 19.9 

Particulates 

(as PM2.5)6 

24 hours 25 0.9 21.8 22.7 

Annual 8 0.1 7.6 7.7 

Hydrogen 

fluoride (HF)7 

90 days 0.25 0.14 0 0.14 

30 days 0.4 0.14 0 0.14 

7 days 0.8 0.14 0 0.14 

24 hours 1.5 0.14 0 0.14 

Carbon 
monoxide 

15 minutes 100,000 4.8 0 4.8 

1 hour 30,000 3.6 0 3.6 

8 hours 8,000 2.6 0 2.6 

  

 
6 Impact conservatively assumed to be equivalent to PM10 
7 Conservatively assumed 24 hour increment for all averaging periods 
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Table 6-2 Predicted ground level concentrations – principal toxic air 

pollutants 

Pollutant Averaging 

period 

Criterion (µg/m3) Maximum predicted 

value (µg/m3) 

Chlorine and compounds 1 hour 50 
0.0064 

Acid gases (as HCL) 1 hour 140 
2.5428 

Mercury organic 1 hour 0.18 
0.0011 

Mercury inorganic 1 hour 1.8 
0.0011 

Cadmium 1 hour 0.018 0.0002 

Arsenic 1 hour 0.09 0.0008 

Chromimum III (total chromium 

reported) 

1 hour 

9 0.0007 

Chromium VI (hexavalent 

chromium) 

1 hour 

0.09 0.0019 

Nickel 1 hour 0.18 0.0004 

Acetaldehyde 1 hour 42 0.0110 

Antimony 1 hour 9 0.0030 

Beryllium 1 hour 0.004 0.0004 

Copper 1 hour 3.7 0.0018 

Formaldehyde 1 hour 20 0.0097 

Dioxins and Furans 1 hour 0.000002 1.59E-09 

PAHs (as Bap-TEQ) 1 hour 0.4 2.01E-06 

Zinc 1 hour 18 
0.5721 
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7. Conclusion 

An air quality assessment has been completed in order to understand the significance of 

potential air quality impacts associated with emission from operation of the crematorium at the 

site.  

A quantitative assessment of operational air emissions was completed in accordance with the 

Approved Methods using air dispersion modelling for the proposed cremators. 

The assessment included a review of potential emissions from cremation activities and what is 

considered best practice in Australia. The proposed cremator is to be provided by B&L 

Cremation Systems (Phoenix II-1 or similar) and the twin chamber system is designed to 

removes pollutants and odours as per best practice guidance. 

Emissions sampling data from a similar operating B&L Cremation Systems cremator has been 

used in this assessment whereby the maximum sampled emissions data for each pollutant was 

used.  

Operating conditions have been conservatively assumed based on advice from HCS Industrial 

Pty Ltd and MKD Architects. 

The dispersion modelling found that the predicted ground level pollutant concentrations are 

readily compliant with the adopted impact assessment criteria for all pollutants for all averaging 

periods. 

Given the results of the dispersion modelling assessment, emissions to air during operation of 

the crematorium within the site are not likely to lead to significant air quality impacts on 

cemetery ground or at sensitive receptor locations. 
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Appendix A – Cremator specification 
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