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1 INTRODUCTION 

Todoroski Air Sciences has prepared this report for Diversi Consulting.  It provides an odour impact 

assessment for a proposed residential subdivision at 14 & 28 Clarke Street, Riverstone (hereafter 

referred to as the Project).  

The assessment methodology generally follows the New South Wales (NSW) Environmental Protection 

Authority (EPA) documents Approved Methods for the Modelling and Assessment of Air Pollutants in New 

South Wales (NSW EPA, 2017), Technical framework Assessment and management of odour from 

stationary sources in NSW (NSW DEC, 2006a) and Technical notes Assessment and management of odour 

from stationary sources in NSW (NSW DEC, 2006b).   

This report investigates potential air quality impacts upon the proposed development due to the nearby 

poultry operations and meat rendering plant, and includes the following:  

 A brief description of the Project and the local setting;  

 A review of the local climate and meteorology; and, 

 An analysis of the potential odour impacts at the Project site.  

2 PROJECT BACKGROUND  

The Project involves the development of land at 14 & 28 Clarke Street.  It is located in an area designated 

as a future urban release area in the North West Priority Growth Area of Sydney known as the Riverstone 

East Precinct.   

An indicative layout plan for the Riverstone East Precinct is shown in Figure 2-1.  

The recent rezoning of this area will change the current makeup of the area from low density rural 

properties and activities including poultry farms and market gardens, to a more urbanised setting with 

higher density residential housing.   

As such it needs to be recognised that the existing poultry farms and other odour generating sources 

are generally not compatible with the residential uses proposed and thus in the longer term may need 

to cease or relocate to other appropriate locations.   

The focus of this report is to consider the potential for air quality (odour) impacts due to the nearby 

poultry operations and meat rendering plant to result in any adverse impacts upon residences at the 

Project site.   
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Figure 2-1: Indicative layout plan for the Riverstone East Precinct  
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3 LOCAL SETTING 

The Project site is located approximately 10.5 kilometres (km) north of Blacktown and 15.5km southeast 

of Richmond in NSW.  

The site covers an area of approximately 12.5 hectares (ha) with existing dwellings located towards the 

Clarke Street end of the property (see Figure 3-1).  The majority of the site is comprised of trees with 

patches of cleared land on the site.   

The surrounding land use consists predominately of low density residential developments with rural 

properties and activities which include poultry farms and market gardens.  To the west of the site there 

are dense urban residential areas and preparation for more development as part of the rezoning of the 

Riverstone East Precinct. 

 

Figure 3-1: Project location 

 

Figure 3-2 presents a representative three dimensional visualisation of the terrain features surrounding 

the Project location.  The local topography is comprised of relatively flat terrain with gentle undulations 

gradually increasing to the southeast. 
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Figure 3-2: Representative visualisation of the local topography surrounding the Project 
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3.1 Source identification 

The focus of this report is to consider the potential for air quality (odour) impacts which may occur upon 

this development and to determine whether this is likely to result in any adverse impacts on the Project 

site.   

A review of the Riverstone East Precinct Noise and Odour Assessment (Renzo Tonin & Associates & 

Todoroski Air Sciences, 2015) identified various poultry operations and a meat rendering plant within 

close proximity to the Project site.  These operations are outlined in Table 3-1 and shown in Figure 3-3.  

Since the writing of the above study, it is likely that a number of the poultry operations may have ceased 

operating and are either sold or selling for development.  For the purpose of this assessment, it is 

assumed that all identified poultry operations are still operating.     

The modelling predictions presented in the Riverstone East Precinct Noise and Odour Assessment (Renzo 

Tonin & Associates & Todoroski Air Sciences, 2015) have been used to quantify the potential odour 

impacts at the Project site.  

Table 3-1: Identified poultry farm operations  

ID Address 

Farm 1 21 Terry Rd, Box Hill 

Farm 2 181 Cudgegong Rd, Rouse Hill 

Farm 3 95 Tallawong Rd, Schofields 

Farm 4 20 Clarke St, Riverstone 

Farm 5 18 Clarke St, Riverstone 

Farm 6 16 Clarke St, Riverstone 

Farm 7 89 Schofields Rd, Rouse Hill 

Meat Rendering Plant 1106 Windsor Rd, Rouse Hill 
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Figure 3-3: Location of nearby poultry farms and meat rendering plant 
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4 AIR QUALITY ASSESSMENT CRITERIA 

4.1 Odour 

4.1.1 Introduction 

Odour in a regulatory context needs to be considered in two similar, but different ways depending on 

the situation.  

NSW legislation prohibits emissions that cause offensive odour to occur at any off-site receptor. 

Offensive odour is evaluated in the field by authorised officers, who are obliged to consider the odour 

in the context of its receiving environment, frequency, duration, character etc. and to determine whether 

the odour would interfere with the comfort and repose of the normal person unreasonably.  In this 

context, the concept of offensive odour is applied to operational facilities and relates to actual emissions 

in the air. 

However, in the approval and planning process for proposed new operations or modifications to 

existing projects, no actual odour exists and it is necessary to consider hypothetical odour.  In this 

context, odour concentrations are used and are defined in odour units.  The number of odour units 

represents the number of times that the odour would need to be diluted to reach a level that is just 

detectable to the human nose.  Thus, by definition, odour less than an odour unit (1 OU), would not be 

detectable to most people.  

The range of a person's ability to detect odour varies greatly in the population, as does their sensitivity 

to the type of odour.  The wide ranging response in how any particular odour is perceived by any 

individual poses specific challenges in the assessment of odour impacts and the application of specific 

air quality goals related to odour.  The Technical Framework (NSW DEC, 2006a) sets out a framework 

specifically to deal with such issues. 

It needs to be noted that the term “odour” refers to complex mixtures of odours, and not “pure” odour 

arising from a single chemical.  Odour from a single, known chemical rarely occurs (when it does, it is 

best to consider that specific chemical in terms of its concentration in the air).  In most situations odour 

will be comprised of a cocktail of many substances that is referred to as a complex mixture of odour, or 

more simply odour. 

For activities with potential to release significant odour it may be necessary to predict the likely odour 

impact that may arise.  This is done by using air dispersion modelling which can calculate the level of 

dilution of odours emitted from the source at the point that such odour reaches surrounding receptors.  

This approach allows the air dispersion model to produce results in terms of odour units. 

The NSW criteria for acceptable levels of odour range from 2 to 7OU, with the more stringent 2OU 

criteria applicable to densely populated urban areas and the 7OU criteria applicable to sparsely 

populated rural areas, as outlined below.  

4.1.2 Complex Mixtures of Odorous Air Pollutants 

Table 4-1 presents the assessment criteria as outlined in the NSW EPA document Approved Methods for 

the Modelling and Assessment of Air Pollutants in New South Wales (NSW EPA, 2017).  This criterion has 



  4 

 

17040681_ClarkeStreet_Riverstone_170915.docx 

 

been refined to take into account the population densities of specific areas and is based on a 99th 

percentile of dispersion model predictions calculated as 1-second averages (nose-response time).  

Table 4-1: Impact assessment criteria for complex mixtures of odorous air pollutants  
(nose-response-time average, 99th percentile) 

Population of affected community 
Impact assessment criteria for complex mixtures of 

odorous air pollutants (OU) 

Urban (≥~2000) and/or schools and hospitals 2.0 

~500 3.0 

~125 4.0 

~30 5.0 

~10 6.0 

Single rural residence (≤~2) 7.0 

Source: NSW EPA, 2017 

 

The NSW odour goals are based on the risk of odour impact within the general population of a given 

area.  In sparsely populated areas, the criteria assume there is a lower risk that some individuals within 

the community would find the odour unacceptable, hence higher criteria apply. 
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5 EXISTING ENVIRONMENT 

This section describes the existing climate in the area surrounding the Project.  

5.1 Local climate 

Long-term climatic data from the Bureau of Meteorology weather station at Richmond RAAF weather 

station (Site No. 067105) were analysed to characterise the local climate in the proximity of the Project 

site.  The Richmond RAAF weather station is located approximately 13.4km northwest of the Project.  

Table 5-1 and Figure 5-1 present a summary of data from the Richmond RAAF weather station 

collected over an approximate 16 to 24-year period for the various meteorological parameters.  

The data indicate that January is the hottest month with a mean maximum temperature of 30.2 degrees 

Celsius (ºC), July is the coldest month with mean minimum temperatures of 3.7ºC.  

Rainfall peaks during the summer months and declines during winter, with an average annual rainfall of 

741.2 millimetres (mm) over 73.2 days.  The data show February is the wettest month with an average 

rainfall of 115.5mm over 8.2 days and July is the driest month with an average rainfall of 29.6mm over 

4.1 days. 

Relative humidity levels exhibit some variability over the day and seasonal fluctuations.  Mean 9am 

relative humidity levels range from 58% in October to 83% in June.  Mean 3pm humidity levels vary 

from 39% in August and September to 53% in May and June.  

Wind speeds indicate a similar spread between the 9am and 3pm conditions throughout the year.  The 

mean 9am wind speeds range from 5.7 kilometres per hour (km/h) in May to 10.3km/h in October.  The 

mean 3pm wind speeds vary from 12.6km/h in May to 19.4km/h in September. 

Table 5-1: Monthly climate statistics summary – Richmond RAAF 

Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann. 

Temperature 

Mean max. temperature (oC) 30.2 29.2 27.0 24.0 20.8 18.0 17.6 19.7 22.7 25.3 27.1 28.7 24.2 

Mean min. temperature (oC) 17.7 17.8 15.8 11.6 7.6 5.2 3.7 4.5 8.1 11.0 14.2 16.1 11.1 

Rainfall 

Rainfall (mm) 84.4 115.5 80.1 59.0 46.1 54.3 29.6 33.9 46.1 47.4 79.5 69.7 741.2 

Mean No. of rain days (≥1mm) 7.9 8.2 8.0 6.1 5.2 5.7 4.1 3.6 4.7 5.4 7.6 6.7 73.2 

9am conditions 

Mean temperature  (oC) 22.1 21.3 19.1 17.0 13.1 10.0 8.9 11.4 15.4 18.3 19.2 20.9 16.4 

Mean relative humidity (%) 72 78 80 76 82 83 80 69 63 58 68 68 73 

Mean wind speed (km/h) 9.1 8.1 6.6 6.9 5.7 6.3 5.9 8.1 9.9 10.3 9.9 8.9 8.0 

3pm conditions 

Mean temperature (oC) 28.5 27.4 25.8 23.0 19.7 17.0 16.5 18.7 21.5 23.5 25.2 27.5 22.9 

Mean relative humidity (%) 47 52 52 49 53 53 48 39 39 40 46 44 47 

Mean wind speed (km/h) 16.6 15.6 14.7 14.4 12.6 13.5 14.3 17.7 19.4 19.1 19.0 17.7 16.2 
 Source: Bureau of Meteorology, 2017 (accessed June 2017) 
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Figure 5-1: Monthly climate statistics summary – Richmond RAAF 

 

5.2 Local meteorological conditions 

Annual and seasonal windroses generated from data collected at the Richmond RAAF weather station 

during 2016 are presented in Figure 5-2.  

On an annual basis winds from the northeast and east-northeast are most frequent with a spread of 

winds from all other directions.  During summer, the predominant winds tend to occur from the east-

northeast, northeast and south-southwest with a portion of winds from the south eastern sectors.  The 

autumn distribution is similar to the annual pattern with wind typically from the northeast and east-

northeast.  In winter, winds occur from the north and west with other winds from the northwest 

quadrant.  During spring, the winds are varied from all directions with the highest frequency from the 

west.  
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Figure 5-2: Annual and seasonal windroses for Richmond RAAF (2016) 
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6 ANALYSIS OF POTENTIAL ODOUR IMPACTS 

Air dispersion modelling predictions presented in the Riverstone East Precinct Noise and Odour 

Assessment (Renzo Tonin & Associates & Todoroski Air Sciences, 2015) have been used to assess 

the likely level of odour impact across the Project site.   

The modelling was undertaken using a combination of the CALPUFF Modelling System and TAPM with 

input from nine surrounding meteorological monitoring sites.  Further specific detail regarding the 

modelling setup is outlined in the Riverstone East Precinct Noise and Odour Assessment (Renzo Tonin 

& Associates & Todoroski Air Sciences, 2015). 

The spatial distribution of the dispersion modelling predictions for the poultry operations and meat 

rendering plant are presented as an isopleth diagram showing the 99th percentile nose-response ground 

level odour concentrations in Figure 6-1 and Figure 6-2, respectively.   

The results for the poultry operations, in Figure 6-1, show odour impacts (>7OU) across the majority of 

the site, largely due to the farms that adjoin the Project site.  The predicted levels of odour decrease 

over the site to levels of approximately between 3OU and 4OU at the furthest point from the adjoining 

poultry farms.   

Figure 6-2 presents the predicted odour levels for the meat rendering plant assuming an odour 

reduction of 90%.  The results indicate odour levels due to the meat rendering plant would range from 

approximately 2OU to 4OU for the majority of the site.   
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Figure 6-1: Predicted 99th percentile nose-response average ground level odour concentrations (OU) – Poultry operations 
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Figure 6-2: Predicted 99th percentile nose-response average ground level odour concentrations (OU) – Meat rendering 
plant (90% reduction) 
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7 DISCUSSION AND CONCLUSIONS 

This report has assessed the potential air quality (odour) impacts associated with the proposed 

residential subdivision at 14 & 28 Clarke Street, Riverstone.   

The assessment considers the predicted odour levels due to the nearby poultry operations and a meat 

rending plant as presented in the odour assessment prepared for the redevelopment of the Riverstone 

East Precinct (Renzo Tonin & Associates & Todoroski Air Sciences, 2015). 

The air dispersion modelling results indicate that the adjoining poultry operations have a significant 

impact with predicted odour levels >7OU for the majority of the site.  The modelling results for the meat 

rending plant, which assume a 90% reduction in odour emissions, indicate the predicted odour levels 

would be approximately 4OU for the majority of the site.   

Based on the modelling results, it can be expected that adverse odour levels would be experienced at 

14 & 28 Clarke Street, Riverstone.   

The rezoning of the Riverstone East Precinct in the North West Growth Centres of Sydney would make 

it likely that the poultry operations and potentially the meat rending plant may cease operating in the 

future and be replaced with residential development, thus decreasing odour levels in the area.  

Since the writing of the Riverstone East Precinct Noise and Odour Assessment (Renzo Tonin & 

Associates & Todoroski Air Sciences, 2015), it is understood that 16-18 Clarke Street have sought 

approval for the residential development of this land.  As such the poultry farms at this location would 

likely cease to operate into the future if the development is approved, reducing odour levels at 14 & 28 

Clarke Street, Riverstone.   

In the event that the other poultry operations and the meat rending plant continue to operate, and to 

not preclude development, it is recommended an encumbrance be placed on the title of the subject 

land at 14 & 28 Clarke Street in the form of a Section 149 Certificate to inform of the potential odour 

impacts.  
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