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1 Introduction 

ESR has commissioned SLR Consulting Australia Pty Ltd (SLR) on behalf of Jalco Group (Jalco) to prepare an Air 
Quality Impact Assessment (AQIA) report for the proposed operation at Warehouse 1 of Lot 201 located at 327-
355 Burley Road, Horsley Park (The Project). The proposed operation includes manufacturing and packaging of 
liquid household cleaning and laundry products as well as storage and distribution of raw material and finished 
goods.  

This AQIA has been prepared in accordance with the NSW EPA document ‘Approved Methods for the Modelling 
and Assessment of Air Pollutants in New South Wales’ (NSW EPA, 2017), hereafter referred to as ‘The Approved 
Methods’. The assessment methodology includes the modelling of local meteorology and the dispersion of 
potential emissions from the proposed operations to predict potential air quality impacts on surrounding 
environment. The sections of this report where the requirements of the Approved Methods are met are as 
follows:  

• Description of the Project including layout of site clearly showing unit operations, all emission sources 
clearly identified, plant boundary, sensitive receptor locations and local topographic features 
(Section 2 and Section 4).  

• Establishment of air quality assessment criteria for the proposed operation. (Section 3.2).  

• A detailed discussion of the methodology used to calculate the expected pollutant emission rates for 
each source, including detailed calculations (Section 5 and Appendix A).  

• A description of the techniques used to prepare the meteorological data into a format for use in the 
dispersion modelling (Sections 6.2).  

• A detailed discussion of the prevailing dispersion meteorology at the Proposed Site. The report should 
typically include wind rose diagrams, an analysis of wind speed, wind direction, stability class, ambient 
temperature and mixing height; and joint frequency distributions of wind speed and wind direction as 
a function of stability class (Sections 6.3).  

• A detailed discussion of the methodology used to calculate the background concentrations for each 
pollutant including tables summarising the ambient monitoring data (Section 4.4).  

• A detailed discussion of air quality impacts for all relevant pollutants, based on predicted ground-level 
concentrations at all sensitive receptors, including risk isopleths (contours) and tables summarising the 
predicted concentrations of all relevant pollutants at sensitive receptors (Section 7).  

Additionally, the NSW Department of Planning, Industry and Environment (DPIE) conducted a Test of Adequacy 
of the submitted SSDA application which included the original AQIA (610.19360-R04-v1.0). The Test of Adequacy 
identified a number of matters that needed to be addressed. Matters relating to the AQIA are shown in 
Table.1 together with reference to sections within this report where these matters have been addressed.
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Table 1 DPIE Test Adequacy  

Recommendation Reference 

The scrubber stacks identified in the AQIA are not provided or located on the Plans at  

Appendix B 

Appendix D 

The scrubber stack locations should be provided on Figure 14 of the AQIA to justify the 
location and shape of the contour plot. 

Section 7 

Provide justification that the odour concentrations of the Smithfield facility which 
manufactures both powders and liquids are representative of the proposal which would 
produce 100 % liquid products 

Section 5 
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2 Overview of Proposed Activities 

2.1 Proposal Site Location 

The Project is to be located at 8 Johnston Crescent, Horsley Park and is comprised of Warehouse 1 at Lot 201. 
The site is located approximately 36 kilometres (km) west of the Sydney CBD. Location and boundary of the 
Proposed Site are illustrated in Figure 1.  

Figure 1 Project Location 
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2.2 Description of Proposed Activities 

The proposed operation is anticipated to be on 24/7 basis with an annual average product throughput of 4000 
tonnes per annum (tpa) and 30 heavy and light vehicle movements per day. The key activities at the site includes: 

• Delivery of raw materials ; 

• Storage of raw materials;  

• Manufacturing of liquid products;  

• Storage of finished products; and  

• Transport of finished products offsite via trucks.  

As shown in Figure 2, the proposed facility will include a Liquid Packaging Area (LPA), Warehouse Area and Bottle 
Storage Area. Each of these areas will be separated internally to minimise any air exchange between the 
different zones.  

The LPA will operate under negative pressure and will comprise of automated packing operations with one High 
Speed Fill Line (HSFL), six Low Speed Fill Lines (LSFLs) and one Bleach Fill Line (BFL). The HSFL will be linked to an 
air extraction and scrubber system to treat exhaust air prior to being released via a stack. Similarly, air from the 
LSFLs and BFL will also pass through separate extraction and scrubber systems prior to being released via a stack.  

Blending tanks are to be located along the eastern boundary of the site. Any air from blending activities will be 
treated using a scrubber system prior to being released via stack.  

Wastewater generated during operations will be stored and treated onsite using a series of storage and balance 
tanks along with a Dissolved Air Flotation (DAF) unit. These operations will be located in the northwest corner 
of the site.  

Additionally, the warehousing area will be used for delivery and storage of packaged raw materials while the 
bottle storage area will be used for delivery and storage of empty bottles. These areas will be accessed externally 
via roller shutter doors (RSDs).  

Provisions for a laboratory have also been made for testing of products and raw materials.  
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Figure 2 Proposed Site Layout 
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2.3 Identified Emission Sources and Pollutants of Concern 

Based on the description of activities provided in Section 2.2, the following air emissions sources and pollutants 
have been identified –  

2.3.1 Products of Combustion from Onsite Vehicle Operations 

Transport of raw materials/products to and from the site, trucks idling at the loading docks during 
loading/unloading activities and staff commuting to and from the site will give rise to products of fossil fuel 
combustion including nitrogen oxides (NOx), sulphur dioxide (SO2), carbon monoxide (CO) and Volatile Organic 
Compounds (VOCs). However, these emissions will be managed by logistics planning to minimise idling times, 
and installing signage to turn off engines while loading/unloading etc. Given this and considering the potential 
emissions associated with surrounding road networks, potential incremental impacts for emissions associated 
with fossil fuel combustion can be considered to be minimal and therefore have not been considered any further 
in this assessment. 

2.3.2 VOCs and Odours from Manufacturing and Storage of Raw-Material/Finished Products 

Based on the Project description provided to SLR, the key air emissions associated with the manufacturing 
operations are presented in the following sections.  

2.3.2.1 VOCs 

VOCs are likely to be generated from onsite vehicle movements/idling and from the laboratory. As outlined in 
Section 2.3.1, VOCs emissions associated with onsite vehicle movements/idling. It is noted that handling of 
chemicals will be conducted under a Fume Hood and all extracted air will be treated before being released to 
the atmosphere. Given above, the Project is unlikely to cause any significant release of VOCs that may elevate 
the existing VOCs level in the surrounding area. Given this, VOCs emissions has not been considered further in 
this study. 

2.3.2.2 Odours 

The key odour emission sources associated with the proposed manufacturing operations are identified as 
follows –  

• Scrubber stack sources: 

• One scrubber stack discharge for blending process; 

• One scrubber stack discharge for HSFL operation; 

• One scrubber stack discharge for LSFL operation; and 

• One scrubber stack discharge for BFL operation; 

• Odours associated with wastewater storage tank (WWST), balance tank and DAF unit; and  

• Fugitive odours associated with spillage during storage and manufacturing via 

• Five vertical vents from LPA; and 

• Leaks from RSD.  
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3 Regulatory Framework 

3.1 Relevant Legislation, Policy and Guidance 

The following Air Quality Policy and Guidance documents have been referenced within this assessment and have 
been used to identify the relevant air quality criteria (see Section 3.2). 

3.1.1 Protection of the Environment Operations (POEO) Act 1997 & Amendment Act 2011  

The POEO Act (and Amendment Act 2011) is a key piece of environment protection legislation administered by 
the NSW Department of Planning, Industry and Environment’s Environment, Energy and Science (EES) group 
which enables the Government to establish instruments for setting environmental standards, goals, protocols 
and guidelines.  

The following sections of the POEO Act are of general relevance to the Proposed Site: 

• Section 124 and 125 of the POEO Act states that any plant located at a premise (e.g. the incinerator) 
should be maintained in an efficient condition and operated in a proper and efficient manner to reduce 
the potential for air pollution.  

• Section 126 of the POEO Act requires that materials are managed in a proper and efficient manner to 
prevent air pollution (e.g. odour). 

• Section 128 of the POEO Act states:  

1. The occupier of a premises must not carry out any activity or operate any plant in or on the 
premises in such a manner to cause or permit the emission at any point specified in or determined 
in accordance with the regulation of air impurities in excess of [the standard of concentration 
and/or the rate] prescribed by the regulations in respect of any such activity or any such plant. 

2. Where neither such a standard nor rate has been so prescribed, the occupier of any premises 
must carry on activity, or operate any plant, in or on the premises by such practicable means as 
may be necessary to prevent or minimise air pollution. 

3.1.2 NSW Environment Protection Authority Air Quality Policy and Guidance 

The EPA is the NSW regulatory authority responsible for air quality regulation and associated activities.  

NSW Environment Protection Authority document Approved Methods for the Modelling and Assessment of Air 
Pollutants in NSW (hereafter ‘the Approved Methods’) (EPA 2017), lists the statutory methods for modelling and 
assessing air pollutants from stationary sources and specifies criteria which reflect the environmental outcomes 
adopted by the EPA. The Approved Methods are referred to in the POEO (Clean Air) Regulation 2010 for 
assessment of impacts of air pollutants. The relevant odour criteria set out in the Approved Methods have been 
reproduced and discussed in Section 3.2.  

The EPA’s Assessment and Management of Odour from Stationary Sources in NSW (Technical Framework and 
Technical Notes) publications provide a policy framework for assessing and managing activities that emit odour 
and offer guidance on dealing with odour issues. These documents are required to be referenced when assessing 
any odour issue in NSW.  
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3.2 Relevant Odour Criteria 

The equation used by the NSW EPA to determine the appropriate impact assessment criteria for complex 
mixtures of odorous air pollutants, as specified in the document ‘Technical framework: assessment and 
management of odour from stationary sources in NSW’ (hereafter the Odour Framework [DEC 2006a]), is 
expressed as follows:  

Impact assessment criterion (ou) = (log10(population)-4.5)/-0.6 

A summary of the impact assessment criteria given for various population densities, as drawn from the Odour 
Framework, is given in Table 2. Based on a conservative approach, a criterion of 2 ou has been selected for this 
study.  

Table 2 NSW EPA Impact Assessment Criteria for Complex Mixtures of Odorous Air Pollutants 

Population of Affected Community 
Impact Assessment Criteria for  
Complex Mixtures of Odours (ou)  
(nose-response-time average, 99th percentile) 

Urban area (> 2000) 2.0 

~300 3.0 

~125 4.0 

~30 5.0 

~10 6.0 

Single residence (< 2) 7.0 

Source: DEC 2006 

3.2.1 Peak to Mean Ratios 

It is a common practice to use dispersion models to determine compliance with odour goals. This introduces a 
complication because dispersion models are typically restricted by the meteorological data inputs to predicting 
concentrations over an averaging period of 1-hour or greater. The human nose, however, can respond to odours 
over periods of the order of one second. During longer periods, odour levels can fluctuate significantly above 
and below the mean depending on the nature of the source. 

To determine the ratio between the 1-second peak concentrations and longer period average concentrations 
(referred to as the peak to mean ratio) that might be predicted by a dispersion model, the EPA commissioned a 
study by Katestone Scientific Pty Ltd [ (Katestone Scientific, 1998), (Katestone Scientific, 1995)]. This study 
recommended peak to mean ratios for a range of circumstances. The findings of these studies have been 
adopted in the Approved Methods and Technical Framework. 

For area sources, the peak to mean ratio is dependent on atmospheric stability and the distance from the source. 
Given the separation distance and topographical features between the odour sources at the Proposed Site and 
the nearest sensitive receptors, a Peak-to-Mean Ratio (P/M60) of 2.5 for stability classes A, B, C and D and 2.3 
for stability classes E and F applies. A P/M60 ration of 2.3 has also been applied to all wake-affected point sources 
and volume sources.  

The estimated odour emission rates used in the modelling study have accounted for the above peak to mean 
ratio to enable direct comparison of the results against the goals shown in Section 3.2, which are based on nose-
response time. 
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4 Existing Environment 

4.1 Sensitive Receptors 

Sensitive receptors are locations where the general population can be adversely impacted by exposure to 
pollution from the atmospheric emissions. These locations include hospitals, schools, day care facilities and 
residential housing.  

The Proposed Site is located in a semi-rural environment surrounded by low density residential areas and 
industrial areas. A list of existing and proposed sensitive receptors identified in the vicinity of the Proposed Site 
are presented in Table 3, along with the respective distances of each of these receptor points to the nearest Site 
boundary. Figure 3 illustrates the location of these surrounding receptors relative to the Project location.  

It is noted that the Proposed Site and neighbouring area are located within the 20 and 25 Australian Noise 
Exposure Concept Contour as per the State Environmental Planning Policy, Western Sydney Aerotropolis (NSW, 
2020) which requires that no further sensitive development (including residences) can be located within this 
area. Thus, only existing sensitive receptors have been assessed as part of this study.  

Table 3 Details of Identified Receptors 

ID Location (m, UTM) Distance from Nearest  
Site boundary (m) Easting Northing 

R1 299,140 6,253,875 534 

R2 299,165 6,253,979 543 

R3 299,031 6,254,104 409 

R4 299,113 6,254,556 708 

R5 299,126 6,254,692 820 

R6 297,400 6,256,597 2744 

R7 295,781 6,254,413 2690 

R8 298,345 6,253,126 835 

R9 298,692 6,253,289 652 

R10 298,708 6,253,385 560 

R11 298,703 6,253,434 511 

R12 298,725 6,253,528 425 

R13 298,675 6,253,628 315 

R14 298,645 6,253,708 231 

R15 298,694 6,253,749 205 

R16 298,924 6,253,757 363 

R17 298,820 6,253,800 252 

R18 298,756 6,253,848 172 

R19 298,663 6,253,865 89 
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Figure 3 Locations of Receptors 
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4.2 Surrounding Topography 

Topography is important in air quality studies as local atmospheric dispersion can be influenced by night-time 
katabatic (downhill) drainage flows from elevated terrain or channelling effects in valleys or gullies around the 
quarry.  

A three-dimensional representation of the area is shown in Figure 4. The topography of the local area ranges 
from approximately 0 m to 360 m Australian Height Datum (AHD). The Proposed Site is located on slightly 
elevated terrain, with potential for light air drainage flows from higher to lower elevations, under calm 
conditions.  

Figure 4 Local Topography Surrounding the quarry 

 
Note: Vertical exaggeration applied 
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4.3 Climate and Meteorology 

The nearest meteorological monitoring station to the Proposed Site operated by the Bureau of Meteorology 
(BoM) is the Horsley Park Equestrian Centre automatic weather station (AWS), located approximately 4 km to 
the southeast. This station (Station ID 067119) was commissioned in 1997 and has long term (1997-2020) 
meteorological data for the following parameters: 

• Temperature (°C) 

• Rainfall (mm) 

• Solar radiation (MJ/m2) 

• Relative humidity (%) 

• Wind speed (m/s) and wind direction (degrees). 

A review of the long-term data collected is provided in the following sections. 

4.3.1 Temperature 

Long-term temperature statistics are summarised in Figure 5. Mean maximum temperatures range from 17.4°C 
in winter to 30.1°C in summer, while mean minimum temperatures range from 5.8°C in winter to 18°C in 
summer. Maximum temperatures above 45°C and minimum temperatures less than 0°C have been recorded. 

Figure 5 Long Term Temperature Data – Horsley Park Equestrian Centre AWS 
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4.3.2 Rainfall  

Long-term rainfall statistics reported for Horsley Park Equestrian Centre AWS are summarised in Figure 6. 
Rainfall is relatively high in summer, reducing over autumn into winter, with the lowest average of 37.1 mm 
recorded during September. The minimum number of rain days recorded by the AWS was approximately seven 
days for the month of August. Peak rainfall events occur during summer, with the highest rainfall in February. 
The highest monthly rainfall recorded over the time period examined was 461.8 mm recorded in February 2020. 

Figure 6 Long Term Rainfall Data - Horsley Park Equestrian Centre AWS 

 
 

4.3.3 Wind Speed and Direction 

Long term wind data (9 am and 3 pm) reported for Horsley Park Equestrian Centre AWS are presented as wind 
roses in Figure 7. The wind roses show that winds from the southwest are predominant in the morning while 
winds from the southeast are predominant during the afternoon. 

4.3.4 Solar Radiation  

As would be expected, the mean daily solar exposure levels (see Figure 8) are highest in summer (peaking at 
22.7 MJ/m2 in December) and lower in winter (dropping to 8.7 MJ/m2 in June).   

4.3.5 Relative Humidity 

Long-term humidity statistics (9 am and 3 pm monthly averages) are summarised in Figure 9. Morning humidity 
levels range from an average of around 61% in early winter to around 81% in early autumn. Afternoon humidity 
levels are lower, at around 55% in winter and 42% in spring. 
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Figure 7 Wind Roses – Horsley Park Equestrian Centre 

 

 

9:00 AM 

 

3:00 PM 

 

Figure 8 Solar Radiation Data – Horsley Park Equestrian Centre 
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Figure 9 Humidity Data - Horsley Park Equestrian Centre 

 
 

  



Jalco Group Pty Ltd  
Horsley Logistics Park 
Lot 201 - Warehouse 1 
 

SLR Ref No: 610.19360-R04-v2.0-20211020.docx 
September 2021 

 

 

 Page 21  
 

4.4 Existing Odour Environment 

For the purposes of assessing potential cumulative off-site odour levels, the odour sources in local area (within 
2 km radius of the Proposed Site) have been identified using publicly available information from Environment 
Protection Licences (EPLs) and the National Pollutant Inventory (NPI) database.  

EPLs are issued under the Protection of the Environment Operations Act 1997 (POEO Act) and regulated by the 
NSW EPA. EPLs stipulate emission limits to water, land and/or air and provide operational protocols to ensure 
emissions/operations comply with relevant standards. General requirements of EPLs relating to air quality 
include: 

• Plant and equipment are to be maintained and operated in a proper and efficient manner. 

• Emissions of dust and odour are to be minimised/prevented from the premises. 

The NPI database provides details on industrial emissions of over 4,000 facilities across Australia. The 
requirement to return emissions estimates to the NPI is determined by the activities/processes being 
undertaken at the facility, and also whether those processes exceed process-specific thresholds in terms of 
activity rates (i.e. throughput and/or consumption).  

A search of the NSW EPA public register and NPI database for operations within a 2 km radius of the Proposed 
Site identified the following odour sources – 

• PGH Bricks and Pavers Horsley Park, approximately 1.4 km north; and 

• George Borg Piggery Horsley Park, approximately 1.8 km northeast;  

Both these operations are unlikely to emit odours that would have similar characteristics of that to be emitted 
from the proposed operations.  

Given above, background odour levels at the site and surrounding areas are considered to be negligible for this 
study. 
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5 Estimation of Air Emissions 

5.1 Emission Estimation Methodology 

SLR conducted odour emission monitoring at Jalco’s existing Smithfield operations at 277-303 Woodpark Rd, 
Smithfield. These operations include powder and liquid detergent manufacturing and warehousing facility and 
have a comparable throughput of 4,000 tpa. Based on the following considerations, measured odour emission 
rates from this facility have been deemed to be a conservative representation of the proposed operations –  

• At the time of the site visit conducted by SLR staff, powder product manufacturing and packaging areas 
were observed to be significantly odorous than the liquid product manufacturing and packaging areas;  

• Odour emissions sampled to represent the proposed liquid manufacturing operations were collected 
primarily from liquid manufacturing and packaging areas of the Smithfield plant; and 

• Spillages due to manual dosing of blending tanks, fugitive emissions from unsealed tanks and residual 
emissions from uncontrolled filling lines contribute to the fugitive odour samples collected from the 
Smithfield plant. As the proposed operations will employ advanced technologies and will be 
predominantly automated (no manual dosing and sealed tanks), the potential for leaks and spills is 
greatly reduced. Hence, overall fugitive emissions from the Proposed Site are anticipated to be much 
lower than the Smithfield plant and fugitive odour emission samples collected at Smithfield are 
considered to be a conservative representation of proposed operations; 

A detailed emission test report including sampling methodology and monitoring results are provided in 
Appendix A.  

Based on the review of results from the emission testing program, conservative odour concentrations and odour 
emission rates (OER) have been estimated for each of the identified potential sources . The estimated odour 
concentrations and OER are presented in Table 4. 
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Table 4 Measured and Estimated Odour Emission Parameters 

 Measured at Smithfield Facility Estimated at Proposed Facility 

Odour Emission Source Odour Concentration (ou) Flow Rate (m3/s) Odour Concentration (ou) Flow Rate (m3/s) OER (ou.m3/s) 

Scrubber Stacks 

Scrubber Stack (HSFL) - - 38a 2.6b 98 

Scrubber Stack (LSFL) 200 0.3 38a 1.5c 59 

Scrubber Stack (BFL) 83 0.5 83 0.5 37 

Scrubber Stack (Blending 
tanks) 

180 0.2 180 0.8d 145 

Wastewater Treatment Facility (WWTF) 

WWST 25,000 0.01 25,000 0.01 250 

Balance Tank - - 25,000 0.01 250e 

DAF Unit - - 25,000 0.01 250e 

Fugitive Emissions 

Vertical vents 59 23.3f 59 5.0g 1,239h 

RSD - - - - 138i 

a-Samples collected at Smithfield facilities Line 3 (Appendix A, Table 5) were scaled using an estimated odour removal efficiency (5.2) based on samples collected at inlet and outlet of the blending tank’s scrubber  

b-Since no HSFL exists at Smithfield operations, flow rate was scaled using Line 3 operating capacity of 10 bottles/min vs proposed HSFL operating capacity of 100 bottle/min  

c-Measured flow rate scaled to represent 6 proposed operational LSFL 

d-Measured flow rate for 3 blending tanks scaled to represent proposed number of tanks, i.e. 10 

e-Conservatively assumed to be same as WWST 

f-Estimated based on current ventilation rate of 1 air exchange per hour at Smithfield facility  

g-Provided in fan design criterion (Appendix C) 

h- OER represents odour emission from 5 vertical vent. 90% of the total fugitives, estimated to be 1,377 ou.m3/s based on 1 air exchange per hour 

i- 10% of total fugitives are assumed to be released via RSD 
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5.2 Estimated Emissions 

Estimated odour emission rates (OER) and other relevant parameters used in the air dispersion modelling are 
presented in Table 5. It is noted that emission rates presented in Table 5 were scaled using Peak to Mean Ratios 
presented in Section 3.2.1 prior to modelling.  

It is noted that all point sources were modelled using hourly varying temperatures to represent ambient 
conditions.  
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Table 5 Estimated Odour Emission Rates 

Odour Emission 
Source 

Source type Height Above Ground 
(m) 

Diameter (m) Exit Velocity (m/s) Area (m2) Temperature OER (ou.m3/s)1 

Scrubber Stacks 

Scrubber Stack 
(HSFL) 

Point 16 0.5 13.0a - Ambient 98 

Scrubber Stack 
(LSFL) 

Point 16 0.375 13.9a - Ambient 59 

Scrubber Stack (BFL) Point 16 0.375 4.1 - Ambient 37 

Scrubber Stack 
(Blending tanks) 

Point 16 0.375 7.3 - Ambient 145 

WWTF 

WWST Area 2 - - 16.6 - 15.04 (ou.m3/m2/s) 

Balance Tank Area 2 - - 15 - 15.04 (ou.m3/m2/s) 

DAF Unit Area 1 - - 12 - 15.04 (ou.m3/m2/s) 

Fugitive Emissions 

Vertical vents (5) Point 15.7 0.86b 2c - Ambient 248 

RSDs (4) Volume 0 - - - - 34 

1-Excludes peak to mean ratio 

a-Estimated based on an operational capacity of 100 bottle/min for the HSFL and 10 bottles/min for LSFL 

b-Diameter based on effective area for a square vent. 

c-Actual operational velocity is likely to be approximately 8.6m/s. However, a conservative velocity of 2m/s was modelled to present w orst case impacts. 
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6 Atmospheric Dispersion Modelling Methodology 

6.1 Model Selection 

Emissions from the proposed operations have been modelled using a combination of the TAPM, CALMET and 
CALPUFF models. CALPUFF is a transport and dispersion model that ejects “puffs” of material emitted from 
modelled sources, simulating dispersion and transformation processes along the way. In doing so it typically 
uses the fields generated by a meteorological pre-processor CALMET, discussed further below. Temporal and 
spatial variations in the meteorological fields selected are explicitly incorporated in the resulting distribution of 
puffs throughout a simulation period. The primary output files from CALPUFF contain either hourly 
concentration or hourly deposition fluxes evaluated at selected receptor locations. The CALPOST post-processor 
is then used to process these files, producing tabulations that summarise results of the simulation for user-
selected averaging periods. It is noted that building wake affect were also included in the model. 

6.2 Meteorological Modelling 

6.2.1 Selection of Representative Year for Meteorological Modelling 

In order to determine a representative meteorological year, five years of meteorological data (2016-2020) from 
the nearest BoM station (Horsley Park Equestrian Centre AWS, Station ID 67119) located approximately 4 km 
southeast of proposed site location were reviewed and analysed. Specifically, the following parameters were 
analysed:  

• Frequency and distribution of the predominant wind directions; 

• Wind speed; 

• Temperature; and 

• Relative humidity.  

Based on this analysis, 2019 calendar year was selected as a representative year for this study.  

6.2.2 TAPM 

The TAPM prognostic model, developed by the Commonwealth Scientific and Industrial Research Organisation 
(CSIRO) was used to generate the upper air data required for CALMET modelling.  

TAPM predicts wind speed and direction, temperature, pressure, water vapour, cloud, rain water and 
turbulence. The program allows the user to generate synthetic observations by referencing databases (covering 
terrain, vegetation and soil type, sea surface temperature and synoptic scale meteorological analyses) which are 
subsequently used in the model input to generate one full year of hourly meteorological observations at user-
defined levels within the atmosphere.  

Additionally, the TAPM model may assimilate actual local wind observations so that they can optionally be 
included in a model solution. The wind speed and direction observations are used to realign the predicted 
solution towards the observation values. In this study, data from the BoM’s Horsley Park Equestrian Centre AWS, 
Badgerys Creek AWS and Penrith Lakes AWS has been used to nudge (ie influence) the TAPM predictions. Table 6 
details the parameters used in the TAPM meteorological modelling for this assessment.  



Jalco Group Pty Ltd  
Horsley Logistics Park 
Lot 201 - Warehouse 1 
 

SLR Ref No: 610.19360-R04-v2.0-20211020.docx 
September 2021 

 

 

 Page 27  
 

Table 6 Meteorological Parameters Used for this Study - TAPM 

TAPM (v 4.0) 

Number of grids (spacing) 4 (30 km, 10 km, 3 km and 1 km) 

Number of grid points 35 x 35 x 35 

Year of analysis 2019 

Centre of analysis 290,980 m E  6,255,878 m S 

Data assimilation Horsley Park Equestrian Centre AWS, Badgerys Creek AWS and Penrith Lakes AWS 

 

6.2.3 CALMET 

In the simplest terms, CALMET is a meteorological model that develops hourly wind and other meteorological 
fields on a three-dimensional gridded modelling domain that are required as inputs to the CALPUFF dispersion 
model. Associated two dimensional fields such as mixing height, surface characteristics and dispersion 
properties are also included in the file produced by CALMET. The interpolated wind field is then modified within 
the model to account for the influences of topography, sea breeze, as well as differential heating and surface 
roughness associated with different land uses across the modelling domain. These modifications are applied to 
the winds at each grid point to develop a final wind field. The final hourly varying wind field thus reflects the 
influences of local topography and land uses.  

CALMET modelling was conducted using the nested CALMET approach, where the final results from a coarse-
grid run were used as the initial guess of a fine-grid run. This has the advantage that off-domain terrain features 
including slope flows and blocking effect can be allowed to take effect and the larger-scale wind flow provides 
a better start in the fine-grid run. 

The outer domain was modelled with a resolution of 250 m. The TAPM-generated three-dimensional 
meteorological data were used as the ‘initial-guess wind’ field and local topography and land use information 
were used to refine the wind field predetermined by the TAPM.  

The output from the outer domain CALMET modelling was then used as the ‘initial-guess’ field for the mid and 
inner domain CALMET modelling. A horizontal grid spacing of 50 m was used in the inner domain to adequately 
represent local terrain features and land use. The inner grid resolution was refined to a 50 m resolution to ensure 
adequate number of cells between source and receptors to enhance the reliability of the model predictions. Use 
of lower resolution (>100m) would likely to have the source and receptors in the same or neighbouring cells that 
may cause unrealistic model predictions at the ground and elevated receptors. Fine scale local topography and 
land use information and predetermined by the coarse CALMET runs.  

Table 7 details the parameters used in the meteorological modelling to drive the CALMET model. 
 

Table 7 Meteorological Modelling Parameters – CALMET 

Parameter Outer Domain Inner Domain 

Meteorological grid  12.5 km × 12.5 km 5 km × 5 km 

Meteorological grid resolution  250 m 50 m 

Initial guess filed  3D output from TAPM model 3D output from mid domain modelling 

 



Jalco Group Pty Ltd  
Horsley Logistics Park 
Lot 201 - Warehouse 1 
 

SLR Ref No: 610.19360-R04-v2.0-20211020.docx 
September 2021 

 

 

 Page 28  
 

6.3 Meteorological Data Used In Modelling 

To provide a summary of the meteorological conditions predicted at the site using the methodology described 
in Section 6.2, a single-point, ground-level meteorological dataset was ‘extracted’ from the 3-dimensional 
dataset at the Proposed Site and is presented in this section.  

6.3.1 Wind Speed and Direction 

A summary of the annual wind behaviour predicted by CALMET for 2019 is presented as a wind speed 
distribution plot in Figure 10 and wind roses in Figure 11.  

The wind roses show the frequency of occurrence of winds by direction and strength. The bars correspond to 
the 16 compass points (degrees from north). The direction of the bar shows the direction from which the wind 
is blowing. The length of the bar represents the frequency of occurrence of winds from that direction, and the 
widths of the bar sections correspond to wind speed categories, the narrowest representing the lightest winds. 
Thus, it is possible to visualise how often winds of a certain direction and strength occur over a long period, 
either for all hours of the day, or for particular periods during the day. There are times when the wind is calm 
(defined as being from zero to 0.5 metres/second), and the percentage of the time that winds are calm are 
shown as a note on the wind rose. The ‘Beaufort Wind Scale’ (consistent with terminology used by the BoM) 
was used to describe the wind speeds experienced at the Proposal Site, outlined in Table 8.  

Table 8 Beaufort Wind Scale 

Beaufort 
Scale # 

Description m/s Description on land 

0 Calm 0-0.5 Smoke rises vertically 

1 Light air 0.5-1.5 Smoke drift indicates wind direction 

2-3 
Light/gentle 
breeze 

1.5-5.3 
Wind felt on face, leaves rustle, light flags extended, ordinary vanes 
moved by wind 

4 Moderate winds 5.3-8.0 Raises dust and loose paper, small branches are moved 

5 Fresh winds 8.0-10.8 
Small trees in leaf begin to sway, crested wavelets form on inland 
waters 

6 Strong winds >10.8 
Large branches in motion, whistling heard in telephone wires; umbrellas 
used with difficulty 

Source: http://www.bom.gov.au/lam/glossary/beaufort.shtml 

Figure 11 indicates that winds experienced in the study area are predominantly light (between 1.5 m/s and 
5.3 m/s). Calm wind (<0.5 m/s) conditions were predicted to occur approximately 11% of the time throughout 
the modelling period.  

The seasonal wind roses indicate that typically:  

• In summer, light winds are predicted to blow predominantly from the eastern quadrant. Very low 
frequency of winds are predicted to blow from the western directions. Calm winds are predicted to 
occur approximately 11% of the time during summer.  

• In autumn, predominantly light winds are predicted to blow from the southwest and northeast 
quadrants with minimal winds blowing from the northwest quadrant. Calm winds are predicted to 
occur approximately 14% of the time during autumn.  

http://www.bom.gov.au/lam/glossary/beaufort.shtml
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• In winter, predominant light to moderate winds from the southwest quadrant are predicted with 
relatively lower frequency of winds from the other directions. Calm winds are predicted to occur 
approximately 14% of the time during winter.  

• In spring, light winds are predicted to blow from all directions with the exception for northerly and 
southerly winds. Calm winds are predicted to occur approximately 9% of the time during spring.  

Figure 10 Annual Wind Speed Frequencies at the Proposal Site (CALMET Predictions, 2019) 
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Figure 11 CALMET-Predicted Seasonal Wind Roses for the Proposal Site– 2019 
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6.3.2 Atmospheric Stability 

Atmospheric stability refers to the tendency of the atmosphere to resist or enhance vertical motion. The 
Pasquill-Gifford-Turner (PGT) assignment scheme identifies six stability classes, A to F, to categorise the degree 
of atmospheric stability as follows: 

• A = Extremely unstable conditions 

• B = Moderately unstable conditions 

• C = Slightly unstable conditions 

• D = Neutral conditions 

• E = Slightly stable conditions 

• F = Moderately stable conditions 

The meteorological conditions defining each PGT stability class are shown in Table 9.  

Table 9 Meteorological Conditions Defining PGT Stability Classes  

Surface Wind Speed 
(m/s) 

Daytime Insolation Night-Time Conditions 

Strong Moderate Slight Thin overcast or > 
4/8 low cloud 

<= 4/8 cloudiness 

< 2 A A - B B E F 

2 - 3 A - B B C E F 

3 - 5 B B - C C D E 

5 - 6 C C - D D D D 

> 6 C D D D D 

Source: (NOAA, 2018) 

Notes: 

1. Strong insolation corresponds to sunny midday in midsummer in England; slight insolation to similar conditions in midwinter.  

2. Night refers to the period from 1 hour before sunset to 1 hour after sunrise. 

3. The neutral category D should also be used, regardless of wind speed, for overcast conditions during day or night and for any sky conditions 
during the hour preceding or following night as defined above.  

The frequency of each stability class predicted by CALMET, extracted at the Proposed Site, during the modelling 
period is presented in Figure 12. The results indicate a high frequency of conditions typical to Stability Class F. 
Stability Class F is associated with the relatively high frequency of low wind speed conditions at night-time, giving 
rise to stable atmospheric conditions. 
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Figure 12 Predicted Stability Class Frequencies at the Proposal Site (CALMET predictions, 2019) 

 

 

6.3.3 Mixing Heights 

Diurnal variations in maximum and average mixing heights predicted by CALMET at the Proposal Site during the 
2019 modelling period are illustrated in Figure 13.  

As would be expected, an increase in mixing depth during the morning is apparent, arising due to the onset of 
vertical mixing following sunrise. Maximum mixing heights occur in the mid to late afternoon, due to the 
dissipation of ground based temperature inversions and growth of the convective mixing layer.  
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Figure 13 Predicted Mixing Heights at the Proposal Site(CALMET predictions, 2019) 
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7 Dispersion Modelling Results 

Table 10 presents predicted ground level odour concentrations (99th percentile, nose response averaging 
period) at the identified sensitive receptor locations. A contour plot presenting the isopleth of predicted odour 
concentrations across the modelling domain is presented in Figure 14. 

Table 10 Predicted Odour Concentrations at Residential Receptors  

Receptor ID Predicted Incremental Odour Concentration 

(99th Percentile Nose Response Average) 

R1 0.1 

R2 0.1 

R3 0.2 

R4 0.2 

R5 0.2 

R6 0.02 

R7 0.02 

R8 0.1 

R9 0.1 

R10 0.2 

R11 0.2 

R12 0.2 

R13 0.3 

R14 0.3 

R15 0.3 

R16 0.2 

R17 0.2 

R18 0.3 

R19 0.6 

Criterion                                                          2.0 

Table 10 shows that the odour concentrations predicted at the surrounding sensitive receptors are well below 
the relevant odour criterion of 2 ou with the nearest sensitive receptor predicted to experience a maximum 
odour concentration of 0.6 ou (99th percentile, nose response averaging period).  

Based on the results of the modelling, it is concluded that proposed operation is unlikely to cause any significant 
odour nuisance at any surrounding sensitive receptors.  
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Figure 14 Odour Impacts 

 

 

  



Jalco Group Pty Ltd  
Horsley Logistics Park 
Lot 201 - Warehouse 1 
 

SLR Ref No: 610.19360-R04-v2.0-20211020.docx 
September 2021 

 

 

 Page 36  
 

8 Changes to the Modelled Design 

The air quality impact assessment presented above was completed based on a proposed roof vent design that 
included no noise mitigation. However, to reduce the potential for any noise related exceedances, the original 
design was updated after the completion of the air quality modelling to incorporate noise barriers around each 
roof vent (on all four sides). SLR understands that the proposed noise barriers will extend 1.5 m above the roof 
level (approximately 0.9 m above the original design stack exhaust) and that the exit diameter will be kept same 
as the original design. No changes to the flow rate or exit velocity would not be caused by these noise barriers. 

Given above, it is expected that the off-site odour impacts associated with the updated design is likely to be less 
than those presented in this report. 

9 Mitigation Measures 

As discussed in Section 7, the predicted 99th percentile odour concentrations at all nearby sensitive receptors 
are predicted to be well below the adopted odour impact criterion of 2 ou (nose response time). Nevertheless, 
additional management measures could be applied to the proposed operations with the aim of reducing the 
potential for air and odour emissions, increasing the atmospheric dispersion of air emissions, or a combination 
of both. The following mitigation measures may be considered: 

• Ensure all equipment are maintained in good condition and serviced as per manufacturer’s 
recommendations.  

• Inspect the site daily and apply good housekeeping in general. General measures will include ensuring 
the timely clean-up of any spills as well as identifying and rectifying any leaks that could contribute to 
fugitive emissions. 

• Any modifications to the proposed design should consider positioning emission sources as far as 
practicable from neighbouring receptors. 

• Manage vehicle emissions by minimising idling times and installing signage to instruct drivers to turn 
off engines while loading/unloading etc. 

In addition to the above, complaints monitoring could be a very useful tool in assessing whether nuisance is 
being caused. It is therefore recommended that any complaint should be investigated as soon as possible so 
that effective appraisal of the complaint can be carried out by subjective assessment. Where odour complaints 
are verified, engineering, operational or other odour reduction measures may be implemented. 

It is noted that some of these measures outlined above may already be included in the proposed design. 
However, in order to predict worst case odour emissions, reduction in emissions associated with these measures 
have not been factored in emission estimation and subsequent dispersion modelling. 
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10 Conclusion 

SLR was commissioned by ESR to prepare an AQIA in order to assess the air quality impacts associated with the 
proposed operations at Warehouse 1 of Lot 201 located at 327-355 Burley Road, Horsley Park. The proposed 
operations will be conducted by Jalco and include manufacturing and packaging of liquid household cleaning 
and laundry products as well as warehousing operations for relevant raw material and finished goods.  

This AQIA has been prepared in accordance with the Approved Method (NSW EPA, 2017). The assessment 
methodology includes the modelling of local meteorology and the dispersion of potential emissions from the 
proposed operations to predict the level of impact that may be experienced in the surrounding environment.  

The relevant odour emission rates at the Proposed Site were estimated using odour samples collected at a 
similar facility currently operated by Jalco and located at Smithfield. The odour emission rates and other 
modelling parameter were calculated to represent conservative operational conditions at the Proposed Site and 
were modelled using the CALMET/CALPUFF modelling to predict the potential odour impacts at the surrounding 
identified sensitive receptor locations.  

The dispersion modelling study predicted that the off-site odour impacts (99th percentile, nose response 
averaging period) would be below the conservative odour criterion of 2 ou at all neighbouring sensitive 
receptors. Other air emissions including product of combustion associated with the proposed operation are 
likely to be minimal and unlikely to cause any notable increase in existing pollutant levels at surrounding area.  

Based on the findings of this assessment, it is concluded that the proposed operations is unlikely to cause any 
adverse impacts at the surrounding sensitive receptors and would comply with the relevant ambient air quality 
and odour guidelines.  
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1 NOMENCLATURE
o degrees l/min litres per minute

> greater than Max maximum

≥ greater than or equal to m metres

< less than m/s metres per second

≤ less than or equal to m2 square metres

% percentage m3 cubic metres

#
denotes reporting conditions not specified in EPL and therefore
adopted from POEO Schedule 5 Test methods, averaging periods and
reference conditions for scheduled premises – Group 5

m3/s cubic metres of air per second

§
denotes concentration limit not specified in EPL and therefore
adopted from POEO Schedule 4 Standards of concentration for
scheduled premises: general activities and plant – Group 5

µg/m3 micrograms per cubic metre of air

^
denotes Special Condition in EPL No. 10000 Condition L3.4 - Oxygen
correction is not required for Nitrogen Oxides for emission Points 12
and 13

mg/m3 milligrams per cubic metre of air

AESTD Australian Eastern Standard Time Daylight Savings Min minimum

AEST Australian Eastern Standard Time min minutes

ALS Australian Laboratory Services NA not applicable

AM ambient method NATA National Association of Testing Authorities

Am3/s actual cubic metres of air per second NSW New South Wales

Avg average NM not measured

AS Australian Standard No. number

AS/NZS Australian Standards/New Zealand Standards NOx oxides of nitrogen

CO2 carbon dioxide OEH Office of Environment and Heritage

CO carbon monoxide OM other method

CSC certified span concentration O2 oxygen

Conc. concentration PM10 particulate matter less than 10 microns

oC degrees Celsius PM2.5 particulate matter less than 2.5 microns

D duct diameter Ppb parts per billion

EPA Environment Protection Agency / Environment Protection Authority ppm parts per million

EPL Environment Protection Licence POEO Protection of the Environment and Operations (Clean Air)
Regulations 2010

F fluoride Qld Queensland

g/g mole grams per gram mole SLR SLR Consulting Australia Pty Ltd

GC/MS Gas Chromatography/Mass Spectrometry SO2 sulphur dioxide

HCl hydrogen chloride SO3/H2SO4 sulphur trioxide / sulphuric acid mist

hr Hours TM Test Method

ID identification TSP total suspended particulate

K kelvin UNSW University of New South Wales

kg/m3 kilograms per cubic metre USEPA M United States Environment Protection Agency Method

kPa kilopascals UTM Universal Transverse Mercator

LOR limit of reporting
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2 Introduction
SLR Consulting Australia Pty Ltd (SLR Consulting) was commissioned by Jalco to undertake odour emission
monitoring at their located at 277-303 Woodpark Rd, Smithfield (the Site).

The objective of the testing was to obtain data to be used as input to the air quality impact assessment for the
site.

The following scope of work was performed on 22 June 2021:

· A single odour sample collected from:

· inlet and outlet of the wet scrubber serving the blending tanks

· inlet and outlet of the wet scrubber serving the bleach filling line

· filling Line 3 fan

· inside and outside of the shed near the roller shutter door air curtain

· mezzanine floor near the blending tanks

· wastewater storage tank

· whirlybird (from between liquid and powder lines) before operations start at 7:00 am

· whirlybird (from between liquid and powder lines) during operations

· Where appropriate, monitor airflow, temperature and moisture and calculate mass odour emission
rates.

This letter report outlines the sampling methodologies, the odour monitoring results, and includes the
calculations of odour emission rates for each source, where appropriate.

2.1 Operating Conditions

On the day of testing, the plant operating procedures and production rates were considered normal by Site
personnel.

3 Process Emissions Monitoring

3.1 Test Methods and Analysis References

All sampling and monitoring was performed by SLR unless otherwise specified.  The following sections outline
for each parameter requested to be tested, a brief description of the relevant test method for sampling and
analysis and the NATA Accredited Laboratory that completed the analysis.
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3.1.1 Flow and Temperature Sampling and Analysis

Flow and temperature sampling and analysis was performed in accordance with NSW OEH TM-1 and TM-2
(USEPA M2 Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)).  Where possible,
a velocity profile was obtained across the stack utilising an S-Type pitot tube and manometer.  Where
practicable, each sampling plane complied with AS4323.1-1995 “Stationary source emissions Selection of
sampling positions”.

Temperatures were measured using a digital thermometer connected to a Type K chromel/alumel thermocouple
probe.

3.1.2 Odour Sampling and Analysis

All Odour sampling and analysis was performed in accordance with NSW OEH OM-7 (AS/NZS 4323.3-2001
“Stationary source emissions Part 3: Determination of odour concentration by dynamic olfactometry”).

Odorous gas was drawn through a clean Teflon (PTFE) sample probe connected to a single use, odour-free
Nalophan sampling bag. The sampling pump was connected to the airtight plastic container to provide a sample
gas flow-rate of approximately 2 l/min. After the required volume has been sampled, the pump was stopped
and the bag was sealed.

All collected samples were labelled with reference number, location, sampling date and times, kept under dark
conditions. Samples were handled in accordance with SLR’s QA/QC procedures and delivered to The Odour Unit,
NATA accreditation number 14974,  for analysis in accordance with AS/NZS 4323.3.

As required by the Australian Standard, all samples were analysed within 30 hours of sampling using dynamic
olfactometry. Laboratory certificates of analysis are presented in Appendix B.

3.2 Deviations from Test Methods

There were deviations to the specified test reference methodologies, and these are specified below:

Sample Location – NSW TM-1, AS/NZS 4323.1:

· Blending Tanks Wet Scrubber Inlet - the sample location was deemed non-compliant with AS/NZS
4323.1. The sample plane did not meet the minimum distance required for distance from downstream
disturbance and distance from upstream disturbance.

· Blending Tanks Wet Scrubber Outlet -  the sample location did not meet ideal sampling plane criteria
for both distance from upstream and downstream disturbance requirements.

· Bleach Line Wet Scrubber Inlet - the sample location did not meet ideal sampling plane criteria for
distance from downstream disturbance.

· Bleach Line Wet Scrubber Outlet - the sample location did not meet ideal sampling plane criteria for
distance from upstream disturbance.

· Whirlybird - the sample location was deemed non-compliant with AS/NZS 4323.1. SLR adopted
additional sampling points in accordance with AS/NZS 4323.1 to improve the accuracy of the
measurement. However, the location does not meet the minimum criteria set out in AS/NZS 4323.1.
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3.3 Reference Conditions

Reference conditions for all reported concentrations and flow rates are at standard temperature and pressure
(0°C, 101.3 kPa) and as measured moisture and oxygen concentration.

4 Results
SLR Consulting completed all the sampling as per the relevant standards, methods and analysis of flow and
temperature. Results are presented in the following tables.
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Table 1 Emissions Monitoring: Blending Tanks Wet Scrubber Inlet

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description One 35 mm access port located on bend.

Sample plane compliance Not compliant with the dimensional requirements of Australian Standard AS4323.1.  When
the criteria in Table 1 of AS/NZS 4323.1 cannot be met, a greater number of sampling
points shall be used in order to retain as much accuracy as is practicable.

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Stack dimensions (m) 0.38 m (diameter)

Av. stack gas temperature (°C) 21

Barometric pressure (kPa) 103.1

Duct static pressure (kPa) 0.001

Average velocity (m/sec) 2.2

Actual gas flowrate (m³/min) 14

Gas flow rate at S.T.P. (Nm³/min) 13

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

AS 4323.1 compliance

Requirements Criteria Sampling plane Compliance

Distance from downstream disturbance 2 D min 0 D (bend) No

Distance from upstream disturbance 6 D min 0 D (bend) No

Flow direction at all points Same direction Same direction Yes

Velocity at all points > 3 m/s < 3 m/s at all points No

Cyclonic component < 15° < 15° Yes

Difference between points < 10% absolute temperature < 10% absolute
temperature

Yes

Difference between mean and points < 10% absolute temperature < 10% absolute
temperature

Yes

Highest to lowest pitot pressure < 9 : 1 < 9 : 1 Yes

Highest to lowest gas velocity < 3 : 1 < 3 : 1 Yes

Gas temperature > dew point > dew point Yes

Overall classification Non compliant *

* Non-compliant sampling position: If the measurement near a bend is unavoidable, the sampling position shall be greater than one duct diameter
upstream of the bend or greater than two duct diameters downstream of the bend.
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Table 1 Emissions Monitoring: Blending Tanks Wet Scrubber Inlet continued

Test Results

Odour

Run No. 1

SLR Sample ID No. 11245

Sample Period (hrs) 0922 – 0940

Odour Concentration (OU) 940

Mass Odour Emission Rate (OU.m3/s) 210
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Table 2 Emissions Monitoring: Blending Tanks Wet Scrubber Outlet

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description One 35 mm access port located , 1.1 hydraulic diameters downstream from a bend, and
2.7 hydraulic diameters upstream from the exit.

Sample plane compliance Not compliant with the dimensional requirements of Australian Standard AS4323.1.
When the criteria in Table 1 of AS/NZS 4323.1 cannot be met, a greater number of
sampling points shall be used in order to retain as much accuracy as is practicable.

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Stack dimensions (m) 0.38 m (diameter)

Av. stack gas temperature (°C) 20

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) 0.001

Average velocity (m/sec) 2.2

Actual gas flowrate (m³/min) 15

Gas flow rate at S.T.P. (Nm³/min) 14

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

AS 4323.1 compliance

Requirements Criteria Sampling plane Compliance

Distance from downstream disturbance 2 D min 1.1 D (exit) No

Distance from upstream disturbance 6 D min 2.7 D (inlet) No

Flow direction at all points Same direction Same direction Yes

Velocity at all points > 3 m/s < 3 m/s at all points No

Cyclonic component < 15° < 15° Yes

Difference between points < 10% absolute temperature < 10% absolute
temperature

Yes

Difference between mean and points < 10% absolute temperature < 10% absolute
temperature

Yes

Highest to lowest pitot pressure < 9 : 1 < 9 : 1 Yes

Highest to lowest gas velocity < 3 : 1 < 3 : 1 Yes

Gas temperature > dew point > dew point Yes

Overall classification Non ideal *

* Non ideal sampling position: If the measurement near a bend is unavoidable, the sampling position shall be greater than one duct diameter
upstream of the bend or greater than two duct diameters downstream of the bend.  When the criteria in Table 1 of AS/NZS 4323.1 cannot be met, a
greater number of sampling points shall be used in order to retain as much accuracy as is practicable.
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Table 2 Emissions Monitoring: Blending Tanks Wet Scrubber Outlet continued

Test Results

Odour

Run No. 1

SLR Sample ID No. 11246

Sample Period (hrs) 0940 – 0949

Odour Concentration (OU) 180

Mass Odour Emission Rate (OU.m3/s) 42
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Table 3 Emissions Monitoring: Bleach Line Wet Scrubber Inlet

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description One 35 mm access port located 1.8 hydraulic diameters downstream from a bend, and 2.9
hydraulic diameters upstream from the exit.

Sample plane compliance Not compliant with the dimensional requirements of Australian Standard AS4323.1.  When the
criteria in Table 1 of AS/NZS 4323.1 cannot be met, a greater number of sampling points shall
be used in order to retain as much accuracy as is practicable.

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Stack dimensions (m) 0.24 m (diameter)

Av. stack gas temperature (°C) 25

Barometric pressure (kPa) 103.5

Duct static pressure (kPa) 0.200

Average velocity (m/sec) 7.3

Actual gas flowrate (m³/min) 20

Gas flow rate at S.T.P. (Nm³/min)   18

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

AS 4323.1 compliance

Requirements Criteria Sampling plane Compliance

Distance from downstream
disturbance

2 D min 1.8 D (exit) No

Distance from upstream
disturbance

6 D min 2.9 D (bend) No

Flow direction at all points Same direction Same direction Yes

Velocity at all points > 3 m/s > 3 m/s at all points Yes

Cyclonic component < 15° < 15° Yes

Difference between points < 10% absolute temperature < 10% absolute
temperature

Yes

Difference between mean and
points

< 10% absolute temperature < 10% absolute
temperature

Yes

Highest to lowest pitot pressure < 9 : 1 < 9 : 1 Yes

Highest to lowest gas velocity < 3 : 1 < 3 : 1 Yes

Gas temperature > dew point > dew point Yes

Overall classification Non ideal *

* Non ideal sampling position: If the measurement near a bend is unavoidable, the sampling position shall be greater than one duct diameter
upstream of the bend or greater than two duct diameters downstream of the bend.  When the criteria in Table 1 of AS/NZS 4323.1 cannot be met, a
greater number of sampling points shall be used in order to retain as much accuracy as is practicable.
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Table 3 Emissions Monitoring: Bleach Line Wet Scrubber Inlet continued

Test Results

Odour

Run No. 1

SLR Sample ID No. 11248

Sample Period (hrs) 1100-1115

Odour Concentration (OU) 99

Mass Odour Emission Rate (OU.m3/s) 30
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Table 4 Emissions Monitoring: Bleach Line Wet Scrubber Outlet

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description One 35 mm access port located 2.7 hydraulic diameters downstream from a bend, and 4
hydraulic diameters upstream from the exit.

Sample plane compliance Not compliant with the dimensional requirements of Australian Standard AS4323.1.
When the criteria in Table 1 of AS/NZS 4323.1 cannot be met, a greater number of
sampling points shall be used in order to retain as much accuracy as is practicable.

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Stack dimensions (m) 0.38 m (diameter)

Av. stack gas temperature (°C) 25

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) 0.023

Average velocity (m/sec) 4.1

Actual gas flowrate (m³/min) 27

Gas flow rate at S.T.P. (Nm³/min) 25

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

AS 4323.1 compliance

Requirements Criteria Sampling plane Compliance

Distance from downstream disturbance 2 D min 2.7 D (exit) Yes

Distance from upstream disturbance 6 D min 4 D (bend) No

Flow direction at all points Same direction Same direction Yes

Velocity at all points > 3 m/s > 3 m/s at all points Yes

Cyclonic component < 15° < 15° Yes

Difference between points < 10% absolute
temperature

< 10% absolute temperature Yes

Difference between mean and points < 10% absolute
temperature

< 10% absolute temperature Yes

Highest to lowest pitot pressure < 9 : 1 < 9 : 1 Yes

Highest to lowest gas velocity < 3 : 1 < 3 : 1 Yes

Gas temperature > dew point > dew point Yes

Overall classification Non ideal *

* Non ideal sampling position: If the measurement near a bend is unavoidable, the sampling position shall be greater than one duct diameter
upstream of the bend or greater than two duct diameters downstream of the bend.  When the criteria in Table 1 of AS/NZS 4323.1 cannot be met, a
greater number of sampling points shall be used in order to retain as much accuracy as is practicable.
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Table 4 Emissions Monitoring: Bleach Line Wet Scrubber Outlet continued

Test Results

Odour

Run No. 1

SLR Sample ID No. 11249

Sample Period (hrs) 1115-1139

Odour Concentration (OU) 83

Mass Odour Emission Rate (OU.m3/s) 35
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Table 5 Emissions Monitoring: Filling Line 3 Fan

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description Face of fan

Sample plane compliance NA

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Opening dimensions (m) 0.15 m (diameter)

Av. stack gas temperature (°C) 28

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) NA

Average velocity (m/sec) 16

Actual gas flowrate (m³/min) 16

Gas flow rate at S.T.P. (Nm³/min) 14

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

Odour

Run No. 1

SLR Sample ID No. 11243

Sample Period (hrs) 1034-1046

Odour Concentration (OU) 200

Mass Odour Emission Rate (OU.m3/s) 50
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Table 6 Emissions Monitoring: Roller Shutter Door Air Curtain - Inside

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description Inside face of roller shutter door (before air curtain)

Sample plane compliance NA

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Opening dimensions (m) 4.6 m x 4 m

Av. stack gas temperature (°C) 12

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) NA

Average velocity (m/sec) 0.40

Actual gas flowrate (m³/min) 440

Gas flow rate at S.T.P. (Nm³/min) 430

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

Odour

Run No. 1

SLR Sample ID No. 11242

Sample Period (hrs) 0708-0720

Odour Concentration (OU) 120

Mass Odour Emission Rate (OU.m3/s) 870
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Table 7 Emissions Monitoring: Roller Shutter Door Air Curtain - Outside

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description Outside face of roller shutter door

Sample plane compliance NA

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Opening dimensions (m) 4.6 m x 4 m

Av. stack gas temperature (°C) 12

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) NA

Average velocity (m/sec) 0.10

Actual gas flowrate (m³/min) 110

Gas flow rate at S.T.P. (Nm³/min) 110

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

Odour

Run No. 1

SLR Sample ID No. 11241

Sample Period (hrs) 0708-0720

Odour Concentration (OU) 54

Mass Odour Emission Rate (OU.m3/s) 99
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Table 8 Ambient Monitoring: Mezzanine Floor near Blending Tanks

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description NA

Sample plane compliance NA

Additional Notes Ambient monitoring

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Opening dimensions (m) NA

Av. stack gas temperature (°C) 17

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) NA

Average velocity (m/sec) NA

Actual gas flowrate (m³/min) NA

Gas flow rate at S.T.P. (Nm³/min) NA

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

Odour

Run No. 1

SLR Sample ID No. 11239

Sample Period (hrs) 0524-0533

Odour Concentration (OU) 59
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Table 9 Emissions Monitoring: Wastewater Storage Tank

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description Open face of water storage tank hatch

Sample plane compliance NA

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Opening dimensions (m) 0.54 m (diameter)

Av. stack gas temperature (°C) 13

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) NA

Average velocity (m/sec) 0.03

Actual gas flowrate (m³/min) 0.01

Gas flow rate at S.T.P. (Nm³/min) 0.01

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

Odour

Run No. 1

SLR Sample ID No. 11244

Sample Period (hrs) 0809-0821

Odour Concentration (OU) 25,000

Mass Odour Emission Rate (OU.m3/s) 170
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Table 10 Emissions Monitoring: Whirlybird Before Operations

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description One 88 cm diameter opening located directly below the whirlybird.

Sample plane compliance NA

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Opening dimensions (m) 0.88 m (diameter)

Av. stack gas temperature (°C) 17

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) NA

Average velocity (m/sec) 1.4

Actual gas flowrate (m³/min) 50

Gas flow rate at S.T.P. (Nm³/min) 49

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

Odour

Run No. 1

SLR Sample ID No. 11240

Sample Period (hrs) 0525-0535

Odour Concentration (OU) 110

Mass Odour Emission Rate (OU.m3/s) 91
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Table 11 Emissions Monitoring: Whirlybird During Operations

Test Details

Sample date 22 June 2021

Conditions Normal

Sampling plane description One 88 cm diameter opening located directly below the whirlybird.

Sample plane compliance NA

Additional Notes None.

Testing officer(s) Danny Echeverri and Ali Naghizadeh

Source Conditions

Opening dimensions (m) 0.88 m (diameter)

Av. stack gas temperature (°C) 21

Barometric pressure (kPa) 103.3

Duct static pressure (kPa) NA

Average velocity (m/sec) 1.3

Actual gas flowrate (m³/min) 47

Gas flow rate at S.T.P. (Nm³/min) 44

Dry gas flow rate (Nm³/min) Not assessed

% H2O v/v Not assessed

Odour

Run No. 1

SLR Sample ID No. 11247

Sample Period (hrs) 1015-1027

Odour Concentration (OU) 220

Mass Odour Emission Rate (OU.m3/s) 170
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4.1 Results Summary

A summary of the emission test results as required for an air quality impact assessment is presented in Table 12.
All volumes and concentrations are reported at standard temperature and pressure (0oC and 101.3 kPa), and at
stack oxygen concentration unless otherwise stated.
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Table 12 Summary of Emission Testing Results
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Stack Diameter m 0.38 0.38 0.24 0.38 0.15 4.6 x 4 4.6 x 4 NA 0.54 0.88 0.88

Average Stack Temperature oC 21 20 25 25 28 12 12 17 13 17 21

Average Stack Pressure kPa 0.001 0.001 0.20 0.023 NA NA NA NA NA NA NA

Average Stack Velocity m/s 2.2 2.2 7.3 4.1 16 0.40 0.10 NA 0.03 1.4 1.3

Odour Concentration OU 940 180 99 83 200 120 54 59 25,000 110 220

Mass Odour Emission Rate ou.m3/s 210 42 30 35 50 870 99 NA 170 91 170
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5 Monitoring Instrument Calibration
Details of the most recent calibration of each instrument used to take the measurements are provided in
Table 13.

Table 13 Equipment Calibration Details

Asset Number Name Next Calibration / Due
Date

2003 Pump 19-05-2022

2453 Thermocouple 12-02-2022

2454 Digitemp 07-06-2022

183541 Drycal 19-02-2022

6 Measurement Uncertainty
The estimated measurement uncertainty associated with the monitoring methods are provided in Table 14.

Table 14 Measurement Uncertainty

Parameter Associated Test Method Uncertainty

Velocity TM-2, AS 4323.1, USEPA M2A, 2C ±5%

Temperature TM-2, USEPA M2C +2oC

Odour OM-7, AS4323.3 ± 50 - 124% (based upon a single
determination)

7 References
AS. (1995). 4323.1:1995 - Stationary Source Emissions - Selection of Sampling Positions.
AS/NZS. (n.d.). 4323.3:2001 - Stationary source emissions Part 3: Determination of odour concentration by

dynamic olfactometry.
NSW DEC. (2007). Approved Methods for the Sampling and Analysis of Air Pollutants in NSW.
USEPA. (2017). Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube).
USEPA. (2017a). Method 2C - Determination Of Gas Velocity And Volumetric Flow Rate In Small Stacks Or Ducts

(Standard Pitot Tube).
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Odour Concentration Measurement Report 
 

The measurement was commissioned by: 
Organisation SLR Consulting Telephone +61 2 9424 2210 

Contact D. Echeverri Facsimile -- 
Sampling Site Not disclosed Email decheverri@slrconsulting.com  

Sampling Method Not disclosed Sampling Team SLR Consulting 
 

Order details: 
Order requested by D. Echeverri Order accepted by A. Schulz 

Date of order Refer to correspondence TOU Project # N1869R 
Order number Refer to correspondence  Project Manager A. Schulz 

Signed by D. Echeverri Panel Operator A. Schulz 
 

Investigated Item Odour concentration in odour units ‘ou’, determined by sensory odour concentration measurements, of an 
odour sample supplied in a sampling bag.   

  
Identification The odour sample bags were labelled individually. Each label recorded the testing laboratory, sample 

number, sampling location (or Identification), sampling date and time, dilution ratio (if dilution was used) and 
whether further chemical analysis was required. 

  
Method The odour concentration measurements were performed using dynamic olfactometry according to the 

Australian/New Zealand Standard: Stationary source emissions – Part 3: ‘Determination of odour 
concentration by dynamic olfactometry (AS/NZS4323.3). The odour perception characteristics of the panel 
within the presentation series for the samples were analogous to that for butanol calibration.  Any deviation 
from the Australian standard is recorded in the ‘Comments’ section of this report. 

  
Measuring Range The measuring range of the olfactometer is 22 ≤  ≤ 218 ou. If the measuring range was insufficient the odour 

samples will have been pre-diluted.  The machine is not calibrated beyond dilution setting 217. This is 
specifically mentioned with the results.   

  
Environment The measurements were performed in an air- and odour-conditioned room. The room temperature is 

maintained at 22 oC ±3 oC. 
  
Measuring Dates The date of each measurement is specified with the results. 
  
Instrument Used The olfactometer used during this testing session was: 

TOU-OLF-001. 
  
Instrumental 
Precision 

The precision of this instrument (expressed as repeatability) for a sensory calibration must be r  0.477 in 
accordance with the AS/NZS 4323.3. 
r = 0.280 (October 2019)          Compliance – Yes 

  
Instrumental 
Accuracy 

The accuracy of this instrument for a sensory calibration must be A  0.217 in accordance with the AS/NZS 
4323.3. 
A = 0.076 (October 2019)          Compliance – Yes 

  
Lower Detection 
Limit (LDL) 

The LDL for the olfactometer has been determined to be 16 ou, which is 4 times the lowest dilution setting. 

  
Traceability The results of the tests, calibrations and/or measurements included in this document are traceable to 

Australian/national standards. The assessors are individually selected to comply with fixed criteria and are 
monitored in time to keep within the limits of the standard. The results from the assessors are traceable to 
primary standards of n-butanol in nitrogen. Note Disclaimers on last page of this document. 

 
Accredited for compliance with ISO/IEC 17025 - Testing. 

This report shall not be reproduced, except in full. 

Date: Tuesday, 29 June 2021 Panel Roster Number: SYD20210623_064  
  

 
 
 
 

A. Schulz 
Authorised Signatory 
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Odour Sample Measurement Results 
Panel Roster Number: SYD20210623_064 

 

Sample 
Location 

TOU 
Sample ID 

Sampling 
Date & 
Time 

Analysis 
Date & 
Time 

Panel 
Size 

Valid 
ITEs 

Nominal 
Sample 
Dilution 

Actual Sample 
Dilution 

(Adjusted for 
Temperature) 

Dilution 
Equipment ID 

Sample Odour 
Concentration 
(as received, 
in the bag) 

(ou) 

Sample Odour 
Concentration 
(Final, allowing 

for dilution) 
(ou) 

11240: WB1 
Run 1  

SC21449 
22.06.2021 
0535 hrs 

23.06.2021 
1008 hrs 

4 8 -- -- -- 108 108 

11239: 
Platform Run 
1 

SC21450 
22.06.2021 
0533 hrs 

23.06.2021 
1034 hrs 

4 8 -- -- -- 59 59 

11241: RSD 
– O Run  

SC21451 
22.06.2021 
0720 hrs 

23.06.2021 
1057 hrs 

4 8 -- -- -- 54 54 

11242: RSD 
– I Run 1 

SC21452 
22.06.2021 
0720 hrs 

23.06.2021 
1119 hrs 

4 8 -- -- -- 118 118 

11244: DAF 
– 5  

SC21453 
22.06.2021 
0821 hrs 

23.06.2021 
1153 hrs 

4 8 -- -- -- 25,300 25,300 

11245: BT 
Scrubber – 
In  

SC21454 
22.06.2021 
0935 hrs 

23.06.2021 
1319 hrs 

4 8 -- -- -- 939 939 

 
Samples Received in Laboratory – From: SLR Consulting         Date: 22.06.2021         Time: 1500 hrs  
 
Note: The following are not covered by the NATA Accreditation issued to The Odour Unit Pty Ltd: 
 

1. The collection of samples by the methods of AS/NZS 4323.4 and the calculation of Specific Odour Emission Rate (SOER).  
2. Final results that have been modified by the dilution factors where parties other than The Odour Unit Pty Ltd have performed the dilution of samples. 
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Odour Sample Measurement Results 
Panel Roster Number: SYD20210623_064 

 

Sample 
Location 

TOU 
Sample ID 

Sampling 
Date & 
Time 

Analysis 
Date & 
Time 

Panel 
Size 

Valid 
ITEs 

Nominal 
Sample 
Dilution 

Actual Sample 
Dilution 

(Adjusted for 
Temperature) 

Dilution 
Equipment 

ID 

Sample Odour 
Concentration 
(as received, 
in the bag) 

(ou) 

Sample Odour 
Concentration 
(Final, allowing 

for dilution) 
(ou) 

11246: BT 
Scrubber – 
Out Run 1 

SC21455 
22.06.2021 

0935 hrs 
23.06.2021 

1412 hrs 
4 8 -- -- -- 181 181 

11247: WB – 
B Run 1 

SC21456 
22.06.2021 

1027 hrs 
23.06.2021 

1434 hrs 
4 8 -- -- -- 215 215 

11243: Line 3 
Run 1 

SC21457 
22.06.2021 

1046 hrs 
23.06.2021 

1459 hrs 
4 8 -- -- -- 197 197 

11248: BL 
Scrubber – In 
Run 1 

SC21458 
22.06.2021 

1142 hrs 
23.06.2021 

1533 hrs 
4 8 -- -- -- 99 99 

11249: BL 
Scrubber – 
Out Run 1 

SC21459 
22.06.2021 

1142 hrs 
23.06.2021 

1558 hrs 
4 8 -- -- -- 83 83 

 
Samples Received in Laboratory – From: SLR Consulting         Date: 22.06.2021         Time: 1500 hrs  
 
Note: The following are not covered by the NATA Accreditation issued to The Odour Unit Pty Ltd: 
 

1. The collection of samples by the methods of AS/NZS 4323.4 and the calculation of Specific Odour Emission Rate (SOER).  
2. Final results that have been modified by the dilution factors where parties other than The Odour Unit Pty Ltd have performed the dilution of samples. 
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Odour Panel Calibration Results 
 

Reference Odorant 
Reference Odorant 

Panel Roster Number 

Concentration of  
Reference gas 

(ppb) 

Panel Target Range  
for n-butanol 

(ppb) 

Measured 
Concentration 

(ou) 

Measured  
Panel Threshold 

(ppb) 

Does this panel 
calibration 

measurement 
comply with  

AS/NZS 4323.3 
(Yes / No) 

n-butanol SYD20210623_064 51,000 20 ≤  ≤ 80 1,449 35 Yes 

 
Comments 
 

Odour characters (non-NATA accredited) as determined by odour laboratory panel: 
 
SC21449          soapy, detergent  
SC21450          soapy, detergent 
SC21451          soapy, detergent 
SC21452          soapy, detergent 
SC21453          soapy, detergent, bleach  
SC21454          soapy, detergent 
 

 
 
SC21455          soapy, detergent 
SC21456          soapy, detergent 
SC21457          soapy, detergent 
SC21458          soapy, detergent 
SC21459          soapy, detergent 
 

Disclaimers  1. Parties, other than The Odour Unit Pty Ltd, responsible for collecting odour samples have advised that they have voluntarily furnished these odour samples, appropriately collected and labelled, 
to The Odour Unit Pty Ltd for the purpose of odour testing.   

2. The collection of odour samples by parties other than The Odour Unit Pty Ltd relinquishes The Odour Unit Pty Ltd from all responsibility for the sample collection and any effects or actions that 
the results from the test(s) may have.  

3. Any comments included in, or attachments to, this Report are not covered by the NATA Accreditation issued to The Odour Unit Pty Ltd. 
4. This report shall not be reproduced, except in full, without written approval of The Odour Unit Pty Ltd. 
 

Report Status Status Version Date Prepared by Checked by Change Reason 

Draft 0.1 29.06.2021 A. Schulz - - - 

Final 1.0 29.06.2021 A. Schulz M. Assal - - 

Revised 1.1 08.07.2021 A. Schulz - Sample ID Incorrect 
 

 
END OF DOCUMENT 
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