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DISCLAIMER 

PAEHolmes acts in all professional matters as a faithful advisor to the Client and exercises all 
reasonable skill and care in the provision of its professional services. 

Reports are commissioned by and prepared for the exclusive use of the Client. They are subject 
to and issued in accordance with the agreement between the Client and PAEHolmes. PAEHolmes 
is not responsible for any liability and accepts no responsibility whatsoever arising from the 
misapplication or misinterpretation by third parties of the contents of its reports. 

Except where expressly stated, PAEHolmes does not attempt to verify the accuracy, validity or 
comprehensiveness of any information supplied to PAEHolmes for its reports. 

Reports cannot be copied or reproduced in whole or part for any purpose without the prior written 
agreement of PAEHolmes. 

Where site inspections, testing or fieldwork have taken place, the report is based on the 
information made available by the client or their nominees during the visit, visual observations 
and any subsequent discussions with regulatory authorities. The validity and comprehensiveness 
of supplied information has not been independently verified and, for the purposes of this report, it 
is assumed that the information provided to PAEHolmes is both complete and accurate. It is 
further assumed that normal activities were being undertaken at the site on the day of the site 
visit(s), unless explicitly stated otherwise. 
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1 INTRODUCTION 

This report has been prepared by PAEHolmes for National Environmental Consulting Services 
(NECS), on behalf of REMONDIS Pty Ltd (REMONDIS), who are seeking approval for the 
construction and operation of an Integrated Recycling Park (IRP) located at Camellia in the 
Western Suburbs of Sydney. The purpose of this report is to assess the air quality impacts, 
namely odour and dust, which may be associated with activities occurring at the proposed IRP. 
The location of the proposed site is shown in Figure 1.1. 

 

Figure 1.1: Aerial view of the proposed site for IRP, Camellia NSW 

The report comprises the following components. 
� Description of the project; 
� A discussion of air quality issues with respect to odour and dust; 
� A review of the dispersion meteorology in the area; 
� An assessment of odour and dust emissions; and  
� A greenhouse gas assessment. 

The modelling has been carried out in accordance with the NSW Department of Environment, 
Climate Change and Water (DECCW) “Approved Methods for the Modelling and Assessment of Air 
Pollutants in New South Wales” (NSW DEC, 2005).  
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2 PROJECT DESCRIPTION 

The proposed facility is located at Camellia, approximately 18 km to the west of Sydney CBD 
and adjacent to the Parramatta River and Rosehill Racecourse. Figure 1.1 shows a map of the 
study area. Land use in the area is predominantly residential to the west and north of the site. 
Located to the south of the site is the Rosehill Racecourse. The area at east and northeast is 
industrial and may contain other potential sources of air emissions. Figure 2.1 shows the 
proposed site layout. 

The proposed development involves the construction and operation of an Integrated Recycling 
Plant (IRP) that comprises two Alternative Waste Treatment (AWT) plants for: 

� Commercial & Industrial (C&I) Resource Recovery Facility (CIRRF); and 

� Source Separated Organic Resource Recovery Facility (SSORRF). 

Both plants are designed to maximise recovery of resources for market and minimise disposal to 
landfill. 

2.1 Commercial & Industrial Resource Recovery Facility 
(CIRRF)  

The CIRRF facility will be open for waste delivery 24 hours per day, 7 days per week all year. 
Landfills around Sydney have limited operation hours during both weekdays and weekends. The 
purpose of the CIRRF is to cater for the operational needs and requirements of REMONDIS. A 
key requirement is that all waste received is processed immediately on the day of receival with 
no unprocessed stockpiles of waste left overnight under normal operation. This forms part of the 
vector management and odour plans for this plant. 

REMONDIS currently plans a two-shift operation per day with each shift being of 8 hours 
duration. Operating hours per shift and number of shifts per day need to accommodate the 
quantities of waste delivered at the facility and may change accordingly over the life of the 
project. Table 2.1 presents the proposed operating parameters based on the current plan. 

The nominal processing capacity of C&I waste is 100,000 tonnes per annum (tpa). REMONDIS 
estimates that approximately 70,000 tpa of these quantities are mixed loads with the remaining 
30,000 tpa being dry waste loads with a high content of recyclable material. Dry and mixed/wet 
streams are kept separate. 

On a daily basis, the collection trucks carry an estimated 80 tonnes of dry waste and 190 tonnes 
of mixed and wet waste collected from small businesses throughout the CBD and the 
Parramatta area to the CIRRF facility for waste processing.  
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Table 2.1:Design parameters for CIRRF 

Parameter Dry Waste Mixed/Wet Waste Unit 
Material Handling 

Annual throughput 30,000 70,000 tpa 
Average bulk density 0.2 0.4 t/m³ 
Annual volumes 150,000 175,000 m³pa 

Delivery 
Delivery hours 24 24 Hours/day 
Delivery days 7 7 Days/week 
Average quantities 82 192 t/day 
Average volumes 411 479 m³/day 

Mechanical Processing 
Operating shift 8 8 Hours/shift 
Shifts/day 2 2  
Average tonnes/hour 5 12  
Average volumes/ hour 26 30 m³/hour 

2.1.1 Wastes Sources and Composition 

The composition of C&I waste varies significantly depending on the collection area, type of 
business or industry and service. The source material for the CIRRF will be collected from small 
business outlets throughout the Sydney CBD and Parramatta area. 

The DECCW carried out a field survey in 2008 to determine the content of C&I waste streams. 
This survey included visual assessment of C&I mixed and single material loads delivered to six 
landfills and six transfer stations and weight based sorting of garbage bags from eight selected 
industry sectors. Table 2.2 presents the composition estimate for the CIRRF.  

Table 2.2: Mixed C&I Waste Composition Estimate 
Type Percentage 

Food/Vegetation 20% 
Paper/Cardboard 17% 
Wood 17% 
Plastic 17% 
Textile 5% 
Metals 2% 
Construction/Demolition 10% 
other 12% 
Total 100% 

2.2 Source Separated Organic Resource Recovery Facility 
(SSORRF)  

In line with the Recycling Park opening hours, the SSORRF facility will be able to accept waste 
delivery 24 hours per day, 7 days per week all year. A key requirement is that all waste 
received is processed immediately with no unprocessed stockpiles of waste.  

REMONDIS currently plans for a one-shift operation per day with each shift being of 8 hour 
duration. Operating hours per shift and number of shifts per day need to accommodate the 
quantities of waste delivered at the facility and may change accordingly over the life of the 
project.  

The nominal processing capacity of SSORRF is 50,000 tonnes per annum. An average bulk 
density of close to 0.50 t/m3 has been estimated for the annual average organic waste delivered 
to this plant. The key design data are summarised in Table 2.3: 
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Table 2.3:Design data for SSORRF 

Parameter Green/Food Waste Unit 
Material Handling 

Annual throughput 50,000 tpa 
Average bulk density 0.5 t/m³ 
Annual volumes 100,000 m³pa 

Delivery 
Delivery hours 24 Hours/day 
Delivery days 7 Days/week 
Average quantities 192 t/day 
Average volumes 479 m³/day 

Mechanical Processing 
Operating shift 8 Hours/shift 
Shifts/day 1  
Average tonnes/hour 17 t/hr 
Average volumes/ hour 34 m³/hour 

2.2.1 Source Separated Organic Material Composition 

The source of waste for the SSORRF will be derived from source separated domestic kerbside 
collection schemes for groups of councils within the metropolitan area such as the Inner City 
group comprising Ashfield, Auburn, Burwood, Canada Bay, Leichhardt and Strathfield Councils.  
Table 2.2 presents the composition estimate for the SSORRF. 

Table 2.4: Composition estimate for the SSORRF 
Input Quantities Moisture Solids Organic 

(Degradable) 
Density/Tip Quantities 

 tpa % tpa tpa % tpa t/m³ m³pa 
Green waste 30,000 45 13,500 16,500 70 11,550 0.4 75,000 
Food waste 20,000 70 14,000 6,000 80 4,800 0.7 28,751 
Other organics 0 50 0 0 60 0 0.4 0 
Wood waste 0 30 0 0 30 0 0.3 0 
Total 50,000 55 27,500 22,500 73 16,350 0.48 103,571 
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Figure 2.1: Site layout 
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3 DUST AND ODOUR MANAGEMENT 

3.1 Odorous Air Management 

The facility consists of three warehouse type buildings; namely CIRRF, SSORRF and a Storage & 
Handling Building. The tunnel hallway and the Storage & Handling’s Building will cover a total 
area of approximately 6,450 m² with a building height ranging between 7 m and 10m. 

The main objectives of the air management system within the main building complex are to: 

� Retain odorous air inside the buildings; 

� Remove odorous air from the various building areas to the tunnel composting plant; 

� Provide heated/cooled fresh air and extraction to the sorting cabins; 

� Provide heated fresh air and extraction to the amenities areas; and 

� Provide heat pump air conditioning and fresh air to the office areas and the control rooms. 

Collection hoods (extraction grills) will be mounted over the high emission areas within the 
building such as material unloading, storage, handling areas. The air extraction rate in the 
various parts of the building will be controlled (ramped up/down) by means of various dampers 
extraction grills. For example, higher extraction rates will be applied in the reception area during 
waste delivery and pick-up, tunnel loading and unloading. 

One fan in each building complex will extract odorous air and deliver the air along the duct 
pathways to a duct manifold at the rear of the tunnel composting plant. The manifold connects 
to all fresh air dampers of the tunnel air ventilation system (dampers by others), which controls 
the air supply into the composting process. 

The system will maintain a slight negative pressure inside the respective building areas. Any 
balance of the odorous air from the buildings is automatically drawn from the biofilter fan and 
ducted into the biofilter facility. 

All frequently trafficked doors (truck delivery and pickup) will be equipped with fast speed roller 
doors, programmed to only open during delivery times, maintaining negative pressure and 
containing emissions within the building for the majority of the time. 

If required, an option to retrofit the system with additional air curtains mounted above each fast 
speed roller door entrance can be installed and operated in case of temporary roller door failure 
or during truck delivery to retain odorous air inside the building. 

The fresh air demand for each tunnel will be automatically restricted to a minimum through the 
recycling of odorous air back into the tunnel. Exchange of exhaust air between the tunnels is 
controlled through a one-way valve in the discharge duct. 

The total building ventilation system air volumes will not exceed 60,000 m³/hour at any time. 

3.2 Dust Management 

3.2.1 Construction 

Activities during the construction stage for the proposed development at Camellia have the 
potential to temporarily generate dust.  The proposed development works involves the 
construction of two large industrial buildings, including excavation of services trenches to the 
proposed buildings, filling of the land underneath the proposed buildings and construction of 
concrete access roads and carpark surrounding the proposed buildings.  
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Potential dust generating activities have been identified during Stage 1 and Stage 2 of the 
construction phase.  Stage 3 involves the actual construction of the facility.  Earth movement 
activities at this stage will be minimal and there will be minimal dust emission at this stage. 

Stage 1 involves excavation and trenching activities below the capping layer required for the 
provision of utility services and extension of the stormwater system. The excavation for services 
will be generally 1 m to 3.7 m below existing ground levels within the site and will be excavated 
through the site to extend the services from the boundary at Grand Avenue to the perimeter of 
the proposed building/lease area.  Excavation of any contaminated soil will be carried out as 
recommended by the Site Management Plan with all excess material being taken off site to a 
pre-determined tip site.  Appropriate handling of the contaminated soil will be carried out as 
outlined in the Safe Work Method Statement (SWMS).  The work will be supervised by a 
licensed asbestos removal (AS1) contractor and a suitably qualified occupational hygienist will 
be engaged to prepare an air monitoring program for the excavation, storage and offsite 
removal of fill material containing asbestos.   

As the site contains asbestos material below the capping layer, appropriate management 
practices will be in place to ensure no off-site impacts from this material will occur. These 
include extensive use of watering during the trenching activity and disturbance of the material 
removed; controlled stockpiling and ensuring dust emissions are minimal.   

The work area will be limited to the line of trenching for the stormwater pipes and the incoming 
services with approximately 550 m of trenching to be excavated which will yield approximately 
1200 m3 of spoil. This spoil will be disposed of to an approved landfill site.  Excavated concrete 
and roadbase will be stripped off the surface and set aside for recycling.  The contaminated soil 
will be set aside in controlled stockpiles and tested for classification for disposal.  Any surplus 
soil will be disposed off site to a licensed landfill.    

The construction period is expected to last 6 weeks to 8 weeks with approximately 80 truck and 
dogs of contaminated soil to be removed from site over a 20 day period.  Once the spoil is 
removed there will only be deliveries to site.  It is proposed that the works will generally be 
carried out in the following phases: 

� Phase 1: Erect barrier fencing around the work area, construct sediment traps where 
required, delineate the construction access route and install sediment and erosion control 
measures; 

� Phase 2: Carry out trench excavation for the stormwater line below the cap;  

� Phase 3: Carry out trench excavation for the remaining service lines below the cap;  

� Phase 4: Carry out trench excavation for the remaining service lines above the cap or in 
non-contaminated areas.   

Stage 2 involves the construction of the platform above the capping layer. The platform is 
designed to avoid the penetration of the capping layer for the construction of the main buildings 
and structures. The dust generating activities have been identified as vehicle movements on-
site, emplacing clean fill material and handling of the clean fill material. The time frame for this 
activity has been estimated to take approximately two to three months. 

The majority of dust generating activities has been identified during stages 1 and 2 when the 
majority of earth movement activities occur.  Activities during Stage 3 construction of buildings 
and structures for the facility would have a low propensity to generate dust. As there are no 
bulk earthworks in this stage, the major dust generating activity will be truck movement.   
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Dust emissions due to the construction activities have been estimated and presented in Table 
3.1. Details of the dust emission estimation techniques are presented in Appendix A.  The total 
amount of dust generated from the construction of this facility is predicted to be minor (< 2 
tonnes) and short lived.  Significant off-site impacts are not expected from construction 
activities at this scale and have not been considered further in this assessment.   

Notwithstanding this, to ensure dust generation is controlled, the site will implement dust 
mitigation measures which will be utilised to help reduce any off-site impacts from any 
construction activities.   

Mitigation measures to control dust include:  

� Watering of any exposed materials and heavily trafficked areas; 

� Covering stockpiles of clean fill during platform construction; 

� Limit vehicle speeds; and 

� Rehabilitate completed sections of the site. 
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Table 3.1: Dust Emission Inventory 
ACTIVITY TSP emission 

(kg) 
Intensity units Emission 

factor 
units Variable 1 units Variable 2 units 

Construction (Time period - 6 to 8 weeks) 

Trenching 0.2 1,632 tonnes 1.37E-04 kg/t 1.10 
average 

(ws/2.2)^1.3 
10 moisture content - % 

Loading material 0.2 1,632 tonnes 1.37E-04 kg/t 1.10 
average 

(ws/2.2)^1.3 
10 moisture content - % 

Hauling material – 
Deliveries 

12.8 131 trips 0.2 kg/VKT 0.40 km/return trip 
  

Hauling material 
offsite 

6.4 80 trucks 0.2 kg/VKT 0.40 km/return trip 
  

Building Platform (Time period – 2 to 3 months) 

Hauling material 192 2,400 trips 0.2 kg/VKT 0.40 km/return trip   

Emplacing material 13.7 100,000 tonnes 1.37E-04 kg/t 1.10 
average 

(ws/2.2)^1.3 
10 moisture content - % 

Spreading / 
Compacting 
(bulldozer) 

838.3 480 hours 1.75E+00 kg/hour 6 
moisture 

content - % 
5 silt content 

Wind Erosion 2.0 5 ha 4.00E-01 kg/ha/hour 2160 hours   

Construction of Facility Buildings (Time period – 9 to 12 months) 

Hauling material 416 5,200 trips 0.2 kg/VKT 0.40 km/return trip   

TOTAL 
(Construction) 

      1,480 



 

 

3812_Camellia_IRP_2010_Final_V3.docx     10 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 

3.2.2 Operational 

Dust emissions from activities taking place when the facility is at full operating capacity will be 
minor.  All trafficked areas are sealed and dust generating activities such as sorting, loading and 
unloading will take place under enclosed condition (within the building). The potential of 
generating off-site dust impacts due to the operational activities are minimal and have not been 
considered further in this assessment. 

4 DISCUSSION OF AIR QUALITY ISSUES 

4.1 Measuring odour concentration 

There are no instrument-based methods that can measure an odour response in the same way 
as the human nose. Therefore “dynamic olfactometry” is typically used as the basis of odour 
management by regulatory authorities. 

Dynamic olfactometry is the measurement of odour by presenting a sample of odorous air to a 
panel of people with decreasing quantities of clean odour-free air.  The panellists then note 
when the smell becomes detectable.  The correlations between the known dilution ratios and the 
panellists’ responses are then used to calculate the number of dilutions of the original sample 
required to achieve the odour detection threshold. The units for odour measurement using 
dynamic olfactometry are “odour units” (ou) which are dimensionless and are effectively 
“dilutions to threshold”. 

Olfactometry can involve a “forced choice” end point where panellists identify from multiple 
sniffing ports the one where odour is detected, regardless of whether they are sure they can 
detect odour.  There is also a “yes/no” or “free choice” endpoint where panellists are required to 
say whether or not they can detect odour from one sniffing port.  Forced choice olfactometry 
generally detects lower odour levels than yes/no olfactometry and is the preferred method for 
use in Australia. 

In both cases, odorous air is presented to the panellists in increasing concentrations.  For the 
forced-choice method, where there are multiple ports for each panellist, the concentration is 
increased until all panellists consistently distinguish the port with the sample from the blanks. 
For a yes/no olfactometer (which has only one sniffing port) one method used is to increase the 
concentration of odour in the sample until all panellists respond.  The sample is then shut off 
and once all panellists cease to respond, the sample is introduced again at random dilutions and 
the panellists are asked whether they can detect the odour. 

During the 1990s significant research was undertaken in Europe to refine the olfactometry 
method. This led to considerable improvements in panellist management and standardisation 
and, importantly, clear criteria for repeatability and reproducibility of results. 

The draft Committé Européen de Normalisation (CEN) odour measurement standard (CEN, 
1996) is a performance based standard with strict criteria for repeatability and reproducibility.  
The Australian standard (introduced in September 2001) (Standards Australia, 2001) is 
based upon the CEN standard. 
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As with all sensory methods of identification there is variability between individuals.  
Consequently the results of odour measurements depend on the way in which the panel is 
selected and the way in which the panel responses are interpreted.  

4.2 Odour performance criteria 

4.2.1 Introduction 

The determination of air quality goals for odour and their use in the assessment of odour 
impacts is recognised as a difficult topic in air pollution science.  The topic has received 
considerable attention in recent years and the procedures for assessing odour impacts using 
dispersion models have been refined considerably. There is still considerable debate in the 
scientific community about appropriate odour goals as determined by dispersion modelling. 

The DECCW has developed odour goals and the way in which they should be applied with 
dispersion models to assess the likelihood of nuisance impact arising from the emission of 
odour.   
 
There are two factors that need to be considered: 

1. what "level of exposure" to odour is considered acceptable to meet current community 
standards in NSW and 

2. how can dispersion models be used to determine if a source of odour meets the goals 
which are based on this acceptable level of exposure 

The term "level of exposure" has been used to reflect the fact that odour impacts are 
determined by several factors the most important of which are: 

� the Frequency of the exposure  

� the Intensity of the odour  

� the Duration of the odour episodes and  

� the Offensiveness of the odour (the so-called FIDO factor)   

In determining the offensiveness of an odour it needs to be recognised that for most odours the 
context in which an odour is perceived is also relevant.  Some odours, for example the smell of 
sewage, hydrogen sulfide, butyric acid, landfill gas etc., are likely to be judged offensive 
regardless of the context in which they occur.  Other odours such as the smell of jet fuel may be 
acceptable at an airport, but not in a house, and diesel exhaust may be acceptable near a busy 
road, but not in a restaurant. 
 
In summary, whether or not an individual considers an odour to be a nuisance will depend on the 
FIDO factors outlined above and although it is possible to derive formulae for assessing odour 
annoyance in a community, the response of any individual to an odour is still unpredictable.  
Odour goals need to take account of these factors. 

4.2.1.1 Complex mixtures of odorous air pollutants 

The DECCW Approved Methods include ground-level concentration (glc) criterion for complex 
mixtures of odorous air pollutants.  They have been refined by the DECCW to take account of 
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population density in the area. Table 4.1 lists the odour glc criterion to be exceeded not more 
than 1% of the time, for different population densities.   

The difference between odour goals is based on considerations of risk of odour impact rather 
than differences in odour acceptability between urban and rural areas.  For a given odour level 
there will be a wide range of responses in the population exposed to the odour.  In a densely 
populated area there will therefore be a greater risk that some individuals within the community 
will find the odour unacceptable than in a sparsely populated area.  

The residential areas to the west of the site are considered as urban. Therefore, as shown in 
Table 4.1, the relevant impact assessment criterion is 2 ou (NSW DEC, 2005). For the 
industrial areas to the east of the site a less stringent criterion, between 4-5 ou, should be 
applicable as the population is sparser and in some instances only present during part of the 
day. 

Table 4.1: Impact Assessment Criteria for the Assessment of Odorous air pollutants 

Population of affected community Impact Assessment Criteria for Complex 
Mixtures of Odorous Air Pollutants  

(OU, nose-response-time average, 99th 
percentile) 

� ~2 7 

~10 6 

~30 5 

~125 4 

~500 3 

Urban (2000) and/or schools and hospitals 2 
 

4.3 Peak-to-mean ratios 

It is a common practice to use dispersion models to determine compliance with odour goals.  This 
introduces a complication because Gaussian dispersion models are only able to directly predict 
concentrations over an averaging period of 3-minutes or greater.  The human nose, however, 
responds to odours over periods of the order of a second or so.  During a 3-minute period, 
odour levels can fluctuate significantly above and below the mean depending on the nature of 
the source.   

To determine more rigorously the ratio between the one-second peak concentrations and three-
minute and longer period average concentrations (referred to as the peak-to-mean ratio) that 
might be predicted by a Gaussian dispersion model, the DECCW commissioned a study by 
Katestone Scientific Pty Ltd (1995, 1998).  This study recommended peak-to-mean ratios 
for a range of circumstances.  The ratio is also dependent on atmospheric stability and the 
distance from the source.  For volume sources or wake affected point sources, as applies in this 
case, the peak-to-mean ratio is 2.3. 

The DECCW Approved Methods take account of this peaking factor and the goals shown in 
Table 4.1  are based on nose-response time. 

5 APPROACH TO ASSESSMENT 

5.1 Dispersion Modelling Methodology  

The air dispersion modelling conducted for this assessment has been based on an advanced 
modelling system using the models TAPM and CALMET/CALPUFF (see Figure 5.1). This system 
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substantially overcomes the basic limitations of the steady-state Gaussian plume models such 
as AUSPLUME.  These limitations are most severe in very light winds, in coastal environments, 
and where terrain affects atmospheric flow.  

The modelling system works as follows: 

� TAPM (v. 4.0) is a prognostic meteorological model that generates gridded three-
dimensional meteorological data for each hour of the model run period;  

� CALMET (v. 6.326), the meteorological pre-processor for the dispersion model 
CALPUFF, calculates fine resolution three-dimensional meteorological data based 
upon observed ground and upper level meteorological data, as well as observed or 
modelled upper air data generated for example by TAPM; and 

� CALPUFF (v. 6.263) then calculates the dispersion of plumes within this three-
dimensional meteorological field. 

5.1.1 TAPM 

The Air Pollution Model, or TAPM, is a three dimensional meteorological and air pollution model 
developed by the CSIRO Division of Atmospheric Research.  Detailed description of the TAPM 
model and its performance is provided elsewhere. The Technical Paper by Hurley (2005) 
describes technical details of the model equations, parameterisations, and numerical methods. A 
summary of some verification studies using TAPM is also given in Hurley et al. (2005). 

TAPM solves the fundamental fluid dynamics and scalar transport equations to predict 
meteorology and (optionally) pollutant concentrations.  It consists of coupled prognostic 
meteorological and air pollution concentration components.  The model predicts airflow 
important to local scale air pollution, such as sea breezes and terrain induced flows, against a 
background of larger scale meteorology provided by synoptic analyses. 

Upper air data were generated over the study region using TAPM.  The TAPM-generated data 
and observed surface meteorological data were then entered into the CALMET diagnostic 
meteorological model, which is discussed below.  
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Figure 5.1: Modelling Methodology Used in this Study 

 

5.1.2 CALMET 

CALMET is a meteorological pre-processor that includes a wind field generator containing 
objective analysis and parameterised treatments of slope flows, terrain effects and terrain 
blocking effects.  The pre-processor produces fields of wind components, air temperature, 
relative humidity, mixing height and other micro-meteorological variables to produce the three-
dimensional meteorological fields that are used in the CALPUFF dispersion model. 

The hourly TAPM-generated data and observed data for the period of analysis were used as 
input to the CALMET pre-processor to create a fine resolution, three-dimensional meteorological 
field for input into the dispersion model.  CALMET uses the meteorological inputs in combination 
with land use and geophysical information for the modelling domain to predict gridded 
meteorological fields for the region.  

Terrain data has been sourced from the Shuttle Terrain Mission dataset.  The spatial resolution 
of these data is 100 m. 

Meteorological information collected at the Sydney Olympic Park Bureau of Meteorology (BOM) 
station and TAPM-generated surface information were used as input into the CALMET model. 
Cloud cover data collected at Sydney Airport have been used as input to the model. The data 
were additionally supplemented with upper air data derived from TAPM simulations. 



 

 

3812_Camellia_IRP_2010_Final_V3.docx     15 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 

A summary of the data and parameters used for the meteorological component of this study are 
shown in Table 5.1. 

5.1.3 CALPUFF 

CALPUFF (Scire et al., 2000) is a multi-layer, multi-species, non-steady state puff dispersion 
model that can simulate the effects of time and space varying meteorological conditions on 
pollutant transport, transformation and removal.  The model contains algorithms for near-
source effects such as building downwash, partial plume penetration, sub-grid scale interactions 
as well as longer-range effects such as pollutant removal, chemical transformation, vertical wind 
shear and coastal interaction effects.  The model employs dispersion equations based on a 
Gaussian distribution of pollutants across the puff and takes into account the complex 
arrangement of emissions from point, area, volume, and line sources. 

As with any air dispersion model, CALPUFF requires inputs in three major areas:  

� Emission rates and source details;  

� Meteorology; and  

� Terrain and surface details, as well as specification of specific receptor locations. 

CALPUFF is a DECCW approved model, and has been used in many studies in New South Wales, 
Queensland and other parts of Australia.  
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Table 5.1: Meteorological Parameters used for CALMET 

TAPM (v 4.0) 
Number of grids (spacing) 4 (30 km, 10 km, 3 km, 1 km) 
Number of grid points 25 x 25 x 25 

Year of analysis 2005 

Centre of analysis Sydney Olympic Park AWS 
 (33⁰51’ S, 151⁰0.5’ E) 

CALMET (v. 6.4.0.05)  
Meteorological grid domain 10 km x 10 km 

Meteorological grid resolution 0.1 km 
Surface meteorological stations Sydney Olympic Park AWS 

(Bureau of Meteorology, Station Number 066195) 
              -Wind speed 

-Wind direction 
-Temperature 
-Relative Humidity 
 

Sydney Airport AMO  
(Bureau of Meteorology, Station Number 066037) 

-Cloud cover 
-Cloud height 

 
TAPM 

-Wind speed 
-Wind direction 
-Temperature 
-Relative humidity 
-Pressure 

Upper air  Data extracted from TAPM 

 

5.2 Long term Meteorological Data Analysis 

No site specific or site representative data are available at the proposed location. The nearest 
available BOM monitoring station (Olympic Park), with the required meteorological data, is 
located approximately 5 km southeast of the site. 

Figure 5.2 and Figure 5.3 present the temperature and wind speed analysis for five years 
(2004 to 2008) for Olympic Park BOM Station. It can be observed from these figures that wind 
and temperature patterns are relatively similar in every year. Analysis of these data show that 
meteorological data for the 2005 calendar year correlate best with the long term annual average 
data. Therefore the 2005 calendar year was selected as the modelling year for this assessment. 
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Figure 5.2: Long term temperature analysis

    Climate mean 

    Calendar year mean 

    Calendar year minimum 

    Calendar year maximum 
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Figure 5.3: Long term windspeed analysis 
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5.2.1 Wind 

Windroses show the frequency of occurrence of winds by direction and strength. The bars 
correspond to the 16 compass points – N, NNE, NE, etc. The bar at the top of each windrose 
diagram represents winds blowing from the north (i.e. northerly winds), and so on.  The length 
of the bar represents the frequency of occurrence of winds from that direction, and the colour of 
the bar sections correspond to wind speed categories, the lighter colour representing the 
lightest winds.   

The annual and seasonal windroses based on the CALMET extract are shown in Figure 5.4. On 
an annual basis winds from the west are most predominant with a good proportion of winds 
from the west-northwest.  In autumn, winds blow predominantly from the west with some 
strong winds from the south and south-southeast.  In summer winds from the east and 
southeast are most significant.  Winter winds predominantly occur from the northeast and west-
northwest.  In spring, the dominant wind directions are from the west, east and east-northeast. 
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Source: CALMET 

Figure 5.4: Annual and seasonal windroses, 2005 
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The frequency distribution of hourly averaged wind speed values is shown in Figure 5.5. Light 
wind speeds (up to 2 m/s) are relatively infrequent and occur approximately 27.6% of the time.  
Strong winds (greater than 6 m/s) occur approximately 5.4% of the time.  

 
Source: CALMET 

Figure 5.5: Wind Speed Distribution for 2005 

5.3 Stability 

Atmospheric turbulence is an important factor in plume dispersion. Turbulence acts to increase 
the cross-sectional area of the plume due to random motions, thus diluting or diffusing a plume. 
As turbulence increases, the rate of plume dilution or diffusion increases.  Weak turbulence 
limits plume diffusion and is a critical factor in causing high plume concentrations downwind of a 
source, particularly when combined with very low wind speeds.  

Turbulence is related to the vertical temperature gradient, the condition of which determines 
what is known as stability, or thermal stability.  For traditional dispersion modelling using 
Gaussian plume models, categories of atmospheric stability are used in conjunction with other 
meteorological data to describe atmospheric conditions and thus dispersion.  

The most well-known stability classification is the Pasquill-Gifford schemea, which denotes 
stability classes from A to F.  Class A is described as highly unstable and occurs in association 
with strong surface heating and light winds, leading to intense convective turbulence and much 
enhanced plume dilution.  

At the other extreme, class F denotes very stable conditions associated with strong temperature 
inversions and light winds, which commonly occur under clear skies at night and in the early 

                                                
a A more accurate turbulence scheme within CALPUFF, based on micrometeorological parameters, was used 
for modelling. 
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morning.  Under these conditions plumes can remain relatively undiluted for considerable 
distances downwind.  

Intermediate stability classes grade from moderately unstable (B), through neutral (D) to 
slightly stable (E).  Whilst classes A and F are strongly associated with clear skies, class D is 
linked to windy and/or cloudy weather, and short periods around sunset and sunrise when 
surface heating or cooling is small.  

As a general rule, unstable (or convective) conditions dominate during the daytime and stable 
flows are dominant at night.  This diurnal pattern is most pronounced when there is relatively 
little cloud cover and light to moderate winds.  

The frequency distribution of estimated stability classes in the meteorological file is presented in 
Figure 5.6. The data show a total of 47.9% of hours with either E or F stability class.  

 
Source: CALMET 

Figure 5.6: Frequency Distribution of Estimated Stability Classes 

5.4 Local Climate 

This section describes the general climate in the study area to give a more complete picture of 
the local meteorology. 

Table 5.2 presents the temperature, humidity and rainfall data for the nearby Bureau of 
Meteorology site located at Sydney Olympic Park, approximately 4.5 km south of the site.  Also 
presented are monthly averages of maximum and minimum temperatures, 9am and 3pm 
temperatures and humidity.  Rainfall data consist of mean monthly rainfall and the average 
number of rain days per month. 

The annual average maximum and minimum temperatures experienced are 23.6°C and 13.9°C.  
July is the coldest month, with an average minimum temperature of 7.8°C.  January is the 
hottest month, with an average maximum temperature of 28.3oC. 
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Rainfall data show that February is on average the wettest month, with a mean rainfall reading 
of 116.4 mm, over 10.1 rain days.  July is the driest month with an average rainfall of 56.4 mm, 
over an average of 8.7 rain days.  The average annual rainfall is 876.7 mm and the average 
number of rain days annually is 115.9. 

Table 5.2:Temperature, Humidity and Rainfall Data for Sydney Olympic Park 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Daily Maximum Temperature (°C) 

Mean        28.3 27.9 26.6 24 20.9 18.3 17.7 19.5 22.5 24.4 25.3 27.4 23.6 

Daily Minimum Temperature (°C) 

Mean  19.2 19.4 17.7 14.3 11.3 8.9 7.8 8.7 11.6 13.7 15.8 17.9 13.9 

9 am Mean Temperatures (°C) and Relative Humidity (%) 

Mean        22.3 21.9 20.3 18 14.6 12 11.2 12.8 16.4 18.7 19.6 21.5 17.4 

Humidity 67 72 72 68 70 71 68 61 57 56 64 64 66 

3 pm Mean Temperatures (°C) and Relative Humidity (%) 

Mean        26.3 26.1 24.9 22.4 19.5 17.3 16.6 18.2 20.7 22.1 23.2 25.3 21.9 

Humidity 53 55 53 51 51 52 47 42 43 45 51 50 49 

Rainfall (mm) 

Mean 87.2 116.4 62.2 84.7 88.2 75.8 56.4 60.8 51.5 63.5 72.9 56.1 876.7 

Rain days (Number) 

Mean        10.7 10.1 11 9.1 10.7 10.1 8.7 7.6 8.3 8.7 11.8 9.1 115.9 
Station Number 066195, Latitude: -33.85 South, Longitude: 151.06 East, Elevation: 25 m 
Source: Bureau of Meteorology, 2010 
  



 

 

3812_Camellia_IRP_2010_Final_V3.docx     24 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 

5.5 Emission Estimation 

With the proposed air management system, the main buildings will maintain a slight negative 
pressure and high speed roller doors will operate in truck delivery and pickup areas to retain the 
odorous air inside the buildings. Therefore the main source of odour from the proposed 
operation will be the two biofilters located at the rear of the proposed building. The size of each 
biofilter would cover an area of approximately 576 m² (32 m � 18 m). 

Specifications for the biofilters have been provided by the biofilter manufacturer. It is noted that 
the exhaust volume of each biofilter will not exceed 50,000 m3/hour and the biofilter surface 
emission will not exceed 125 ou. It is also noted that, operating data from a similar biofilter 
facility operation at Port Macquarie, operated by REMONDIS, showed that the exhaust volume of 
each biofilter will be around 35,000 m³/hour at any one time with a slight fluctuation of around 
10% between night and day times. However as a conservative approach, the design flow rate of 
50,000 m³/hour has been used in this assessment.  

5.5.1 Biofilter Performance 

REMONDIS has consulted with the manufacturer of the biofilters and has made an investigation 
to justify whether the biofilter odour performance criterion of 125 ou is achievable.  

The biofilters for the Camellia plant have been significantly improved on the original biofilter 
design in Port Macquarie which was designed 10 years ago. Significant improvements are as 
follows: 

� Humidifier pump and water curtain to ensure fully saturated air and a more consistent 
exhaust air temperature into the biofilter; 

� Biofilter back pressure monitoring, biofilter air temperature monitoring  and control ; and 

� Air inlet relative humidity monitoring and control. 

Therefore measured biofilter data from Port Macquarie site are not appropriate for assessing the 
biofiter performance proposed for Camellia site.  

The manufacturer (AP Business and Consultancy) of the proposed biofilter for Camellia site has 
provided the performance guarantee to REMONDIS Australia that the proposed biofilter will have 
an average odour concentration of 125 ou (see Appendix B). To support this performance 
guarantee, AP Business and Consultancy has also provided to REMONDIS Australia a biofilter 
performance test report for one of their installations at Spring Farm, Jacks Gully, conducted by 
a NATA accredited consultant in July 2008 (See Appendix C). The report shows an average 
concentration of 106 ou was achieved at Spring Farm, Jacks Gully. It is noted that odorous air 
from each biofilter will be released via a stack at the proposed site and therefore use of an 
average odour concentration is appropriate for application in the odour assessment. 

Furthermore it is understood that in response to the OEH concerns, REMONDIS Australia will 
also commit to perform a Biofilter performance test once the plant is installed and operating at 
full capacity to validate the biofilter performance assumption made in this assessment. 

5.6 Modelling Scenarios and Source Parameters 

Modelling of the initial biofilter design and estimated maximum emission rate predicted 
exceedences of DECCW criteria at nearby sensitive receptor locations (Camellia Railway Station 
and carpark of ALDI). Therefore several iterative model runs were conducted to investigate 
other practical control options to achieve compliance with DECCW criteria at nearest sensitive 
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receptors without changing the biofilter design. However model predictions show that 
compliance with DECCW criteria could not be met using the initial biofilter design and an 
alternative design is necessary to comply with DECCW criteria. Details of these iterative model 
runs have not been included in this report but can be made available upon request. 

Based on the outcomes of the iterative modelling analysis, the biofilter design has been 
modified to a fully enclosed pitch roofed system with a vertical discharge stack to enhance 
dispersion of odour. The modified design (fully enclosed biofilter) was used in the modelling for 
this assessment. A fan provides the initial momentum flux for the odorous air from the stack. 
Figure 5.7 presents a schematic diagram of the full enclosed biofilter design.  

Stack parameters for each biofilter in the revised design have been presented in Table 5.3. 

Table 5.3: Stack Parameters 

Stack Parameter Data 

Location Biofilter 1: 317394mE, 6256231mN 

Biofilter 2: 317304mE, 6256240mN 

Stack Height  9m 

Stack Diameter 1.5m 

Exit Velocity 9 m/s 

Exit Temperature 35ºC 

Building Downwash  Prime 
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 Figure 5.7: Fully Enclosed Biofilter System 
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It is noted that there is potential for other sources of fugitive odours to be generated on-site. 
These odours would generally occur from the receival of waste to the facility. Odour 
management principles considered in the design of the facility will minimise the potential for 
these fugitive emissions to be generated.  

Management practices and the facility design features include: 

� No outdoor handling of materials; 

� Traffic management procedure will include co-ordination of the delivery schedule to avoid a 
queue of the incoming or outgoing trucks outside the shed for an extended period of time;  

� Spill management procedure will include immediate cleanup of any spill/leakage from the 
incoming and outgoing trucks, identify the cause and take appropriate action to prevent any 
future spill/leakage incidents; 

� Maintain an odour complaint logbook. Once any complain is made, the site manager will 
immediately investigate any unusual odour sources (including spill or leakage in the traffic 
areas) within the site boundary and take appropriate action to eliminate any unusual odour 
sources; 

� Real-time processing of odourous feedstock material and raw materials will not be 
stockpiled for more than a day under normal operating conditions; 

� Air management system will include ventilation hoods over emission sources; 

� Odorous air will be recycled as far as possible through the tunnel composting system to 
minimise air volume into the deodorisation; 

� Stockpiles will be managed to facilitate natural ventilation to prevent anaerobic zones; 

� Air management system will ensure building is under slight negative pressure; and 

� Additional air curtains mounted above each fast speed roller door entrance will be installed 
(if required). 

5.7 Surrounding Sensitive Receptors 

The proposed site is surrounded by several sensitive receptors including public places (Camellia 
Railway Station, Rosehill Racecourse), an ALDI supermarket and a childcare centre. Most of 
these receptors are adjacent to the site boundary. The locations of these receptors are 
presented in Table 5.4 and Figure 5.8. 

Table 5.4: Location of surrounding sensitive receptors 
ID Easting (m) Northing (m) Description 

1 317222.9 6256091 ALDI Superstore and childcare centre 
2 317244.1 6256109 Carpark 
3 317139.8 6256159 Camellia Railway Station 
4 317339.4 6255914 Rosehill Racecourse 
5 317053.5 6256147 Residence to west 
6 316727.8 6256301 Residence to west 
7 316898.4 6256758 Residence to northwest 
8 317305.6 6256697 Residence to north 
9 318708.9 6256582 Residence to northeast 
10 319308.7 6255888 Residence to east 
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Figure 5.8: Location of sensitive receptors 



 

 

3812_Camellia_IRP_2010_Final_V3.docx     29 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 

6 MODELLING RESULTS 

6.1 Assessment of Potential Odour Impacts 

Predicted odour concentrations due to the proposed facility with the full enclosed biofilter design 
have been presented in Figure 6.1. It can be observed from this figure that predicted ground 
level odour levels at surrounding receptors comply with the DECCW odour criteria of 2 ou. The 
maximum predicted off-site odour concentration is less than 0.6 OU, which is less than the 
minimum theoretical level at which odour can be detected.  

 

Species: 

Odour 

Location: 

Camellia, NSW 

Scenario: 

 

Percentile: 

99th  

Averaging Time: 

Nose response 

Model Used: 

CALPUFF v6.4 

Units: 

ou 

Guideline: 

DECCW = 2 ou 

Met Data: 

2005 CALMET-Generated 

Plot: 

P Henschke 

Figure 6.1: 99th percentile nose response ground level odour concentrations 
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7 GREENHOUSE GAS ASSESSMENT 

7.1 International Framework 

7.1.1 Intergovernmental Panel on Climate Change (IPCC) 

The Intergovernmental Panel on Climate Change (IPCC) is a panel established in 1988 by the 
World Meteorological Organisation (WMO) and the United Nations Environment Programme 
(UNEP), to provide independent scientific advice on climate change.  The panel was asked to 
prepare, based on available scientific information, a report on all aspects relevant to climate 
change and its impacts and to formulate realistic response strategies.  This first assessment 
report of the IPCC served as the basis for negotiating the United Nations Framework Convention 
on Climate Change (UNFCCC). 

Since the UNFCCC has entered into force, the IPCC remains the pivotal source for its scientific, 
technical and socio-economic information. 

The stated aims of the IPCC are to assess scientific information relevant to: 

� Human-induced climate change; 

� The impacts of human-induced climate change; and 

� Options for adaptation and mitigation. 

The fourth IPCC assessment report was released in 2007 (IPCC, 2007).  IPCC reports are 
widely cited in climate change debates and policies, and are generally regarded as authoritative. 

7.1.2 United Nations Framework Convention on Climate Change (UNFCCC) 

The Convention on Climate Change sets an overall framework for intergovernmental efforts to 
tackle the challenge posed by climate change.  It recognises that the climate system is a shared 
resource, the stability of which can be affected by industrial and other emissions of carbon 
dioxide and other greenhouse gases. The Convention enjoys near universal membership, with 
183 countries (Parties) having ratified the contained treaty, the Kyoto Protocol – see Section 
7.1.2.1. Australia ratified the Kyoto Protocol in December 2007. 

Under the UNFCCC, governments:  

� Gather and share information on greenhouse gas emissions, national policies and best 
practices; 

� Launch national strategies for addressing greenhouse gas emissions and adapting to 
expected impacts, including the provision of financial and technological support to 
developing countries; and 

� Cooperate in preparing for adaptation to the impacts of climate change. 

7.1.2.1 Kyoto Protocol 

The Kyoto Protocol entered into force on 16 February 2005. 

The Kyoto Protocol builds upon the UNFCC by committing Annex I Parties to individual, legally-
binding targets to limit or reduce their GHG emissions for the following gases: 

� Carbon dioxide (CO2); 
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� Methane (CH4); 

� Nitrous oxide (N2O); 

� Hydrofluorocarbons (HFCs); 

� Perfluorocarbons (PFCs); and 

� Sulfur hexafluoride (SF6) 

The emission reduction targets are calculated based on a Party’s domestic emission greenhouse 
inventories (which include the sectors land use change and forestry clearing, transportation, 
stationary energy, etc).  Domestic inventories require approval by the Kyoto Enforcement 
Branch. The Kyoto Protocol requires developed countries to meet national targets for 
greenhouse gas emissions over a five year period between 2008 and 2012. 

To achieve their targets, Annex I Parties must put in place domestic policies and measures. The 
Kyoto Protocol provides an indicative list of policies and measures that might help mitigate 
climate change and promote sustainable development.   

Under the Kyoto Protocol, developed countries can use a number of flexible mechanisms to 
assist in meeting their targets.  These are trading-based market mechanisms which include: 

� Joint Implementation (JI) – where developed countries invest in GHG emission reduction 
projects in other developed countries; and 

� Clean Development Mechanism (CDM) – where developed countries invest in GHG emission 
reduction projects in developing countries.  

Annex I countries that fail to meet their emissions reduction targets during the 2008-2012 
period may be liable for a 30 percent penalty, to be made up in the post 2012 commitment 
period.   

7.2 Australian Context 

7.2.1 Australia and the Kyoto Protocol 

The Kyoto Protocol is an international agreement under the United Nations Framework on 
Climate Change (UNFCC) that was agreed in 1997.  As of October 2009 it has been ratified by 
187 countries. Australia ratified the protocol in December 2007. 

The aim of the Protocol is to reduce global greenhouse gas emissions by requiring developed 
countries to meet national targets for greenhouse gas emissions over the five year period from 
2008 to 2012.  Australia's annual target is 108% of the 1990 emissions. 

Countries are required to take on a range of monitoring and reporting commitments, which are 
designed to ensure they remain on track to meet their obligations and to measure the overall 
success of the Protocol.  Australia is in the process of developing a Carbon Pollution Reduction 
Scheme to ensure compliance with its Kyoto targets and successive international agreements to 
constrain greenhouse emissions. 

7.2.1.1 National Greenhouse and Energy Reporting Act  

The National Greenhouse and Energy Reporting (NGER) Act 2007 was passed in September 
2007.  The NGER Act establishes a mandatory corporate reporting system for greenhouse gas 
emissions, energy consumption and production.  The NGER scheme consolidates existing 
greenhouse reporting schemes. 
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The NGER Act is underpinned by a number of legislative instruments that provide greater detail 
about obligations, which in conjunction with the NGER Act, form the National Greenhouse and 
Energy Reporting System, as follows: 

� The National Greenhouse and Energy Reporting Regulations 2008; and 

� The National Greenhouse and Energy Reporting (Measurement) Determination 2008. 

NGER is seen as an important first step in the establishment of a domestic emissions trading 
scheme. This intention is explicitly stated in the objectives for the NGER scheme, as follows: 

� Establish a baseline of emissions for participants in a future Australian emissions trading 
scheme; 

� Inform the Australian public; 

� Meet international reporting obligations and 

� Assist policy formulation of all Australian governments while avoiding duplication of similar 
reporting requirements. 

Companies must register and report if they emit greenhouse emissions or produce/consume 
energy at or above the following trigger thresholds: 

� If they own facilities that emit greater than 25kt greenhouse emissions (expressed as CO2-
e) or produce/ consume greater than 100 TJ of energy and 

� If the corporate group emits greater than 125kt of greenhouse emissions (expressed as 
CO2-e) or produce/ consume greater than 500TJ of energy. 

A project is required to report to the NGER system if it will emit greater than 25kt of 
greenhouse emissions.  As such, this Project would not be subject to the reporting under the 
system (see Section 7.5). 

7.2.1.2 Carbon Pollution Reduction Scheme 

A green paper detailing Australia’s plans to implement a domestic emissions trading scheme 
was released on the 16 July 2008 (DCC, 2008a).  A subsequent white paper was released in 
December 2008 (DCC, 2008b) with the intent that a Carbon Pollution Reduction Scheme 
(CPRS) would commence in July 2010.  Due to the global financial crisis, the start date has been 
deferred to July 2011.  Legislation was introduced to Parliament in May 2009, and again in 
November 2009 but was voted down in the Senate.   

The CPRS is ‘cap and trade’ emissions trading mechanism scheme whereby emitters of 
greenhouse gases greater than 25,000t carbon dioxide-equivalent (CO2-e) are required to 
purchase a permit for every tonne of greenhouse gas that they emit.  As such, the Project would 
not be subject to the scheme (see Section 7.5). 

7.3 Greenhouse Gas Inventories 

Greenhouse gas inventories are calculated according to a number of different methods.  The 
procedures specified under the Kyoto Protocol United Nations Framework Convention on Climate 
Change are the most common.  

From the point of view of the proposed development, CO2, CH4 and N2O would be the most 
significant gases for the project which would be formed and released during the combustion of 
diesel fuel. They would be liberated when fuels are burnt in diesel powered equipment and in 
the generation of the electrical energy that will be used at the site.   
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Other direct emissions of CH4 and N2O will occur from the composting of the product at the 
facility.  

Inventories of greenhouse gas emissions can be calculated using published emission factors.  
Different gases have different greenhouse warming effects (referred to as warming potentials) 
and emission factors take into account the global warming potentials of the gases created 
during combustion.   

The estimated emissions are referred to in terms of CO2-equivalent (CO2-e) emission by 
applying the relevant global warming potential. 

7.4 Greenhouse Emission Calculation Methodology 

7.4.1 Introduction 

The following formula (DCC, 2009a) was used to estimate the greenhouse gas emissions from 
fuel usage: 

  Equation 1 

Where: 

Q = quantity of fuel in tonnes or thousands of litres  

EC = energy content of the fuel in GJ/tonne or GJ/kL 

EF = relevant emission factor in kg CO2-e/GJ 

To calculate emissions from electricity usage, the following equation was used: 

  Equation 2 

Where: 

Q = electricity consumed in GJ 

EF = relevant emission factor in kg CO2-e/GJ 

To calculate emissions from the biological treatment of solid waste, the following equations were 
used: 

  Equation 3 
 

Where: 
 
CH4 = total CH4 emissions in inventory year, tonnes of CO2-e 
 
Qi = mass of wet organic waste treated by biological treatment type i, tonnes 
 
EF = emission factor for treatment i, tonnes CO2-e/tonne of wet waste treated and 

equal to: 

� For composting: 0.08 
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� For anaerobic digestion: 0.02 

R  =  total amount of CH4 recovered in inventory year, tonnes CO2-e 

CH4 emissions are converted to CO2-e emissions by multiplying by a factor of 21. 

 

      Equation 4 

 

Where: 

N2O  =  total N2O emissions in inventory year, tonnes of CO2-e 

Qi  =  mass of wet organic waste treated by biological treatment type i, tonnes 

EF  =  emission factor for treatment i, tonnes of CO2-e/tonnes of wet waste treated 
and equal to: 

 
� For composting: 0.09 

� For anaerobic digestion: 0.0 

7.4.2 Emission Factors 

Data provided in the National Greenhouse Accounts (NGA) Factors, published by the 
Department of Climate Change (DCC, 2009a) were used.  DCC defines three ‘scopes’ (or 
emission categories): 

� Scope 1 covers direct emissions from sources within the project boundary such as fuel 
combustion and manufacturing processes; 

� Scope 2 covers indirect emissions from the consumption of purchased electricity, steam or 
heat produced by another organisation; and 

� Scope 3 includes all other indirect emissions that are a consequence of the organisations 
activities but are not from sources owned or controlled by the organisations, for example, 
production of diesel fuel, off-site transport of the product, or staff travel etc.   

For the purposes of this assessment, a full fuel cycle emission factor (that is the sum of scope 1, 
scope 2 and 3 emission factors, where applicable) has been used. 

Table 7.1 provides a summary of the emission factors used.   

Table 7.1: Summary of emission factors for greenhouse gas assessment 

Type of Fuels and Electricity Emission factor Scope Source 

Diesel - Stationary  69.5 kg CO2-e/GJ 1 Table 3 (DCC, 2009a) 

5.3 kg CO2-e/GJ 3 Table 3 (DCC, 2009a) 

Diesel - Transport 69.9 kg CO2-e/GJ 3 Table 4 (DCC, 2009a) 

Electricity 0.89 kg CO2-e/kWh 2 Table 39 (DCC, 2009a) 

0.18 kg CO2-e/kWh 3 Table 3 (DCC, 2009a) 
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7.4.3 Fuel and Electricity Usage 

Based on information provided by the Proponent, Table 7.2 presents a summary of annual 
diesel fuel and electricity usage.   Hours of operation for the Project are assumed to be 24 hours 
per day and 7 days per week all year. 

Table 7.2: Summary of on-site diesel and electricity usage  

Diesel usage per year 
(Kl) 

Electricity usage per year 
(kWh) 

315 1,500,000 

Source: REMONDIS 

The energy content of diesel was taken to be 38.6GJ/kL (DCC, 2009a). 

7.4.4 Composting 

Greenhouse gas emissions generated from the composting of waste materials have not been 
included in this assessment.  If not used in the composting process, these waste materials 
would undergo natural decomposition and release equivalent greenhouse gas emissions. Well 
managed composting facilities replace the anaerobic conditions of landfilling with aerobic 
decomposition, and can reduce greenhouse gas emissions. Therefore the composting process 
undertaken at this facility is not expected to contribute any additional greenhouse gas emissions 
as the waste would otherwise be landfilled. 

For information purposes we have calculated the equivalent greenhouse gas emissions using 
Equations 3 and 4 as shown in Section 7.4. The amount of organic waste sent to the 
composting facility per year is summarised in Table 7.3. 

Table 7.3: Summary of organic waste composted 
Annual mass of wet organic waste  Amount (tonnes/year) 
CIRRF facility (food and paper waste) 37,000  

SSORRF facility 50,000 

Source: REMONDIS 

7.4.5 Other Scope 3 Emissions 

Activities occurring at the facility require inputs and outputs of materials delivered to the site. 
These inputs and outputs have been considered as part of the Scope 3 emissions generated for 
the site.   

Materials delivered to the site will be sourced from various locations within the Sydney 
metropolitan area. As it is difficult to accurately determine the travel distances of the trucks, we 
have conservatively assumed an average return travel distance of 50 km when calculating the 
emissions generated. Truck numbers visiting the site have been provided by the proponent, 
they estimate 92 trucks per day. The average fuel consumption of articulated trucks was taken 
as 54.6 litres per 100 km (ABS, 2007). The annual fuel usage to transport product is calculated 
to be 916,734 L/year.  

 

7.5 Greenhouse Gas Emissions Results 

Based on the fuel and electricity usage and amount of organic waste composted presented in 
Section 7.4.4, the annual CO2-e emissions for the site are summarised in Table 7.4. 
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Table 7.4: Summary of estimated CO2-e emissions (t CO2-e/y)  

 Scope 1 Scope 2 Scope 3 TOTAL (t CO2-e) 
Diesel - Stationary 845 - 64 909 

Electricity  - 1,335 270 1,605 
Diesel – Transport - - 2,473 2,473 

Composting 15,635* - - - 

Total  845 1,335 2,808 4,987 

Note: some figures not exact due to rounding 
*Based on the discussion presented in Section 7.4.4, emissions from the composting process were not 
considered in calculating total emissions.  
 

On an annual basis it has been estimated that the facility would release approximately 0.002 
Mt/y of additional CO2-e (Scope 1 (excluding composting) and 2 emissions). The annual 
greenhouse emissions in NSW for 2008 were 164.7 Mt CO2-e (DCC, 2010). Therefore the 
facility represents approximately 0.001% of the total NSW greenhouse emissions.  

Australia’s total greenhouse gas emissions were estimated at 581.9 Mt CO2-e (DCC, 2010). 
Comparing the annual emissions for the proposed facility, the predicted increase is 
approximately 0.0003% of the total Australian emissions in 2008.  

 

8 CONCLUSIONS 

This report has assessed the air quality and odour impacts of the Project. Dispersion modelling 
has been used to predict off-site odour levels due to the activities of the Project. The dispersion 
modelling took account of meteorological conditions and terrain information and used odour 
emission estimates to predict the odour impacts at surrounding sensitive receptors.  

Iterative dispersion modelling (discussed in Section 5.6) was conducted to find the optimise 
design parameters for biofilters. Based on the iterative dispersion modelling results, each 
biofilter was redesigned to comply with DECCW odour criterion at surrounding sensitive receptor 
locations. Results from the dispersion modelling (discussed in Section 6) show that odour levels 
at nearby residences comply with the DECCW’s odour criterion and the predicted maximum 
offisite odour levels will be less than 0.6 OU. 

Appropriate mitigation measures and management practices (discussed in Section 5.6) will be 
applied to minimise fugitive odour emissions. 

Based on the modelling results, it can be concluded that with the full enclosed biofilter design 
(presented in Figure 5.7) the proposed project will comply with DECCW odour criterion at all 
locations. 
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APPENDIX A 

Estimation of Emissions 
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A.1 DUST EMISSIONS 

The dust emission inventories have been formulated from the operational description provided 
by the Proponent.  Estimated emissions are presented for all significant dust generating 
activities associated with the operations.  The relevant emission factors used for the study are 
described below. 

Loading, unloading and transferring material 

The dust emission from this activity will depend on wind speed according to the US EPA 
(1985) emission factor equation.  This means that the emissions will vary with wind speed.  
The actual emission is given by Equation 1. 

Equation 1 
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Vehicle movements on sealed road surfaces 

The emission factor used for vehicles movements on the sealed surfaces of the site was 0.2 kg 
per vehicle kilometre travelled (kg/VKT).  No reductions in emissions from the use of water 
sprays have been considered.  

Spreading / Compacting  

The emission factor used for the activity of spreading and compacting the clean fill material 
during the platform construction is given by Equation 2.  

Equation 2 

ETSP=
2.6×S1.2

M1.3  kg/hr 

where, 
ETSP = TSP emissions 
S = silt content (%) 
M = moisture content (%) 
 

Wind erosion from exposed areas and stockpiles 

The emissions factor for wind erosion dust is 0.4 kg/ha/hour (SPCC, 1983).  The emissions will 
also depend on the state of cleanliness of the area.   
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A.2 BIOFILTER ODOUR EMISSIONS 

Odour emissions are estimated based on the biofilter manufacturer’s performance guarantee. 
The maximum exhaust volume discharge with the maximum odour concentration has been used 
to calculate the emission rate used in the modelling.  

Odour concentration = 125 OU 

Air flow rate (m³/s) = 13.9 m3/s 

Odour emission rate for each biofilter = Odour concentration � Air flow rate (m³/s) 
= (125 � 13.9) 
= 1737.5 OU.m³/s 
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APPENDIX B 

Biofilter Performance Guarantee 
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APPENDIX C 

Biofilter Performance Test Report 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 2 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 3 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 4 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 5 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 6 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 7 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 8 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 9 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 10 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 11 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 12 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 13 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 14 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 15 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 16 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 17 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 18 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 



 

 

3812_Camellia_IRP_2010_Final_V3.docx      C 19 
Proposed Integrated Recycling Park at Camellia, NSW 
National Environmental Consulting Services | PAEHolmes Job 3812 

 
 

 

 


