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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 expre ssly 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 

agreem ent 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 auth orities. 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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EXECUTIVE  SUMMARY  

Introduction  

This assessment was conducted to determine the potential for air quality (most particularly 

odour )  impacts on  the West Byron Site of State Significance (SSS) in the context of an 

assessment of the siteôs suitability for potential urban development . The assessment is a 

supporting background study  for the West Byron SSS  planning process.  The site  is a semi - rural 

area that currently comprises several houses , a tourist park, with most of the remainder being a 

mixed of open and wooded land . The study area could, subject to the identification and 

assessment of all relevant constraints and subsequent planning de terminations, potentially 

support a mix of land use types, including residential.  

Emission sources  surrounding the SSS  

Existing activities with significant air emissions in the area around the SSS have been identified 

and it is evident that the key air qu ality issue constraining potential use of the site is odour. The 

most significant source of odour is the existing Sunnybrand poultry processing facility 

immediately to the west of the site. Other , less significant, odour sources exist in the industrial 

est ate to the north and northwest of the site, across Ewingsdale Road. These sources include 

surfcraft manufacture (styrene emissions), baking, vehicle refuelling and wastewater treatment.  

Guidance on land use planning contained in the óLiving and Working in Rural Areasô Handbook 

(Learmonth et al ., 2007), supported by other buffer guideline documents from regulatory 

authorities, inidicates  a 1000 metre buffer between the Sunnybrand chicken abattoir and 

residential areas. This is what is often termed a óTier 1ô buffer, which does not consider the type 

and size of operation or the local environmental conditions. The determination of separation 

distances for odour involves a hierarchy from Tier 1 to Tier 3, where each level has a more 

detailed approach. The recomm ended óTier 1ô buffer of 1000 m óshould be used as a starting 

point and guide only in the absence of any other or more appropriate separation arrangements ô 

(Learmonth et al.,  2007).  

The odour assessment contained in this report constitutes a óvariable separation distanceô 

determination consistent with the intention of NSW odour regulation. The detailed odour 

assessment process takes precedence over the Tier 1 buffer recommendation because it takes 

into account all of the relevant details in determining min imum separation distances.  

Level 3 odour assessment ï Sunnybrand Chickens  

A Level 3 odour impact assessment, consistent with the Technical framework: assessment and 

management of odour from stationary sources in NSW  (DECC, 2006a) and its associated 

Technic al notes  (DECC, 2006b), has been conducted  in relation to the Sunnybrand Chickens 

operation.  

The Sunnybrand facility is a source of odour that impinges significantly upon the SSS at present 

and historically . Partly b ecause the odour sources at the facilit y are technically complex to 

measure, the assessment has relied on a number of field surveys of odour to derive estimated 

emissions data for the facility, in combination with more traditional sources of data based on 

odour measurement .  
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The assessment iden tifies  a zone extending  eastward in to the SSS a distance of up to about 250 

metres from the north western corner boundary . Within this zone  the planning criteri on  of 2 

odour units (ou) for odour in an urban area may  currently be exceeded.   

Associated with t he processing facility in past years were 8 nearby sheds that  were used to raise 

meat chickens for slaughter. The combined odour emissions from the sheds and the processing 

plant resulted in far greater odour impact than at present  (PAE, 2000) . Residents o f the Sunrise 

Estate to the north of the site, beyond the industrial estate, have reported significant 

improvem ent in odour levels in the area over recent years since the sheds were closed.  

Based on the current operations it is considered that a buffer, a s indicated in Figure 5.3 of the 

report, would be necessary between the Sunnybrand facility and the closest residential 

development.  

Possible future changes  

Some scenarios based on future improvements in odour control have been m odelled. If we 

assume, somewhat conservatively, that 85% control of live bird odour can be achieved by 

containment and treatment and that there are no changes to the waste handling odour 

emissions, Figure 5.5 shows that the 2 ou c ontour position can be brought to within about 100 

metres of the boundary.  

If a 50% reduction in odours from other sources could be achieved concurrent with 85% 

reduction from live birds, then the odour footprint is predicted to be as shown in Figure 5.6.   

Other emission sources  

Default  separation distances recommended by various authorities for other existing or potential 

odour emissions sources  in the Industrial Estate , with the exception of fi breglass  manufacture , 

are  no more than 100 metres. These activities include baking , concrete batching, wax -working  

and re - fuelling  operations . There are several fibreglass production processes such as surfboard 

manufacturing located in the Industrial Estate and the recommended default  buff er for these 

types of operation is generally given as 200 metres.   

The imposition of a 200 metre buffer around all fibreglass manufacturing facilities is 

conservative, given that it takes no account of operation size or the levels of control on styrene 

and dust emissions. The genesis of this recommendation is at least 20 ye ars old , when it was 

not common to incorporate t he level of controls that is typically applied  today.  

The current constraints in the study site based on recommended default buffer dista nces are 

illustrated in Figure 4.1. 

Any future developments in the Industrial Estate that would be associated with a significant 

potential for air emissions would be subject to a D evelopment Approval  and relevant conditions 

to ens ure adequate controls on air quality impacts. Accordingly, it is unlikely that future 

developments in the Estate would pose any greater constraints on land use options over the 

SSS that at present.  

The West Byron sewerage treatment plant (STP), to the nor thwest of the Industrial Estate, 

poses no constraints on the study site. Studies of the odour impact of the STP and more generic 

buffer guidelines place the STP too far from the study site to be of concern.  

Sand extraction occurs to the south of the SSS si te at Skinners Shoot. Although a small part of 

the site extends into a designated buffer zone around the quarry, the assessment of site -specific 
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factors and other guidelines on buffers for quarries indicates that the risk of any adverse impact 

on the SSS s ite is very low.  

Recommendations for mitigating odour impacts on the SSS site include planting where possible 

dense vegetation on the western boundary between Sunnybrand Chickens and any future 

developments, as well as number of planning principles intend ed to minimise risks of odour 

impact.  
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1  INTRODUCTION  

The West Byron Landowners Association engaged  PAEHolmes to prepare a report on air quality 

constraints  on the parcels of land at West Byron that have been designated as a Site of State 

Significance (SSS) . The SSS is the  subject of a suite of studies that  provide the basis for 

planning potential development of a mix of urban land use types  on the s ite .   

This assessment was conducted to determine the potential for air quality  (most particularly 

odour )  impacts on  the SSS  from existing and potential future licens ed premises in the 

surrounding area .  

The study objectives are to:  

Â investigate and identif y any source or sources of odour and other potentially significant 

emissions on or in the vicinity of the subject land;  

Â investigate the implications of any existing odours for the development of the land;  

Â recommend management strategies to maximise the dev elopment opportunities both under 

the existing odour situation, and into the future; and  

Â make recommendations for controlling impact on proposed residential development and 

associated land uses from odour generating activities.  
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2  SITE  DESCRIPTION  

2.1  Study Ar ea  

Figure 2.1 and Figure 2.2 show the location of the West Byron SSS  study area , which is west of 

the main Byron Bay town area, bounded on the north by Ewingsdale Road and to the east by 

Belongil Creek . Land with significant conservation value lies to the south. The site is semi - rural 

in nature and  comprises several houses, a tourist park, and largely vacant land. The area is flat 

and low - lying .  

 

Figure 2 .1 : Study Area Image (Source: Landpartners)  
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Figure 2 .2 : Landuse in the locality of West Byron SSS (Source: Landpartners)  

2.2  Surrounding Land Use  and Potential Air Quality Issues  

Existing activities with signifi cant or potentially significant air emissions in the area around the 

SSS have been identified and it is evident that the key air quality issue constraining potential 

use of the site is odour. Some particulate (dus t) emissions sources also exist .  

The most s ignificant source of industrial odour is the existing Sunnybrand poultry processing 

facility immediately to the west of the site  (see Figure 2.2) . Sunnybrand operates 5 days per 

week, processing about 65,000 meat chickens per day for human consumption. The facility 

involves the daily delivery of live adult birds in trucks, beginning late at night and continuing 

until about 8am, with abattoir operations between 1 am and the early afternoon.  

To the north  of  the western part of the SSS, across Ewingsdale Road,  is the Byron Bay 

Industrial Estate . This area contains a number of enterprises  that emit odours, notably 

fibreglass -based surfcraft manufacture, candle making , coffee roasting  and baking. Fuel odours 

are emitted from the service station at the corner of Bayshore Drive and Ewingsdale Road . A  

sewerage pumping station at the western end of Banksia Drive is a nother  very  localised odour 

source.  

Some of the facilities in the Industrial Estate can  produce faintly detectable odours along  

Ewingsdale Road  during northerly wind periods. It is likely that any future significant emitting 

facilities  proposed in the Industrial Estate would require a Development Application  for approval, 

and hence would be subject to air quality and odour regulat ions and guidelines in force at State 

and/or Shire level. Adherence to these guidelines would prevent further significant impacts on 

air quality in the area . Therefore, no specific allowance for future emis sion sources in the 

Industrial E state is considere d in  this study.  
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A number of existing premises  in the Industrial Estate are potential sources of particulate 

matter emissions, notably the landscaping facility  on Grevillia Street. However, based on 

multiple field observations in the area over some months,  dust emissions  appear to be 

controlled adequately and do not appear to be significant in terms of potential impact on the 

SSS.  
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3  LEGISLATION AND GUID ELINES  

3.1  Legislation  

The three most important pieces of legislation for preventing and controlling odour, du st and 

other pollutants in NSW are the:  

Â Environmental Planning and Assessment Act 1979  (EP&A Act)  

Â Protection of the Environment Operations Act 1997 (POEO Act)  

Â Local Government Act 1993  (LG Act)  

The EP&A Act deals with land -use planning, development, assess ment and approvals.  

The POEO Act requires that no occupier of any premises causes air pollution (including odour) 

through a failure to maintain or operate equipment or deal with materials in a proper and 

efficient manner. The operator must also take all pr acticable means to minimise and prevent air 

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

The POEO Act includes the concept of óoffensive odourô (section 129) and states that it is an 

offence for scheduled activities to emit óoffensive odourô. The POEO Act also (section 128) 

requires that the occupier of a licensed premises must, by such practicable means as may be 

necessary , prevent or minimise air pollution . Licences for specific premises may contain more 

specific limits on emissions.   

The Local Government Act gives local councils the power to deal with public nuisance, including 

odour and dust emissions.  

3.2  Guidelines  

3.2.1  Odour  

3.2.1.1  Hierarchy of Assessment Levels  

Odour is probably the most widespread and complex local air pollution problem in Australia . It 

accounts for the majority of complaints received by environmental authorities and can be a 

major source of annoyance and stress in affected communities.  

In November 2006, NSW Department of Environment and Climate Change ( DECC) released two 

documents,  i.e. Technical framework  for the  Assessment and Management of Odour from 

Stationary Sources in NSW  (DECC, 2006a )  and its associated Technical N otes  for the  

Assessment and Management of Odour from Stationary Sources in NS W (DECC, 2006b ) .  The 

discussion in  this report draws extensively from those documents, which  outline the DECCôs 

proposed approach for the assessment of odour emissions, using a three - level system of odour 

impact assessment of increasing complexity and detail.   

Depending on the individual c haracteristics of a new development and its proposed location, a 

varying degree of investigation into the potential for odour impacts may be required.   

Â Level 1 is a screening - level technique based on generic parameters for the type of activity 

and site. I t requires minimal data and uses simple equations to provide a broad estimate of 

the extent of any odour impact. It may be used to identify the potentially affected zone and 

site suitability for a proposed facility  or new neighbouring development  or expans ion of an 

existing facility .  
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Â Level 2 is a screening - level dispersion modelling technique, using worst -case input data 

(rather than site -specific data). It is more rigorous and more realistic than a Level 1 

assessment. It may be used to assess site suitabi lity and odour mitigation measures for 

new, modified or existing activities  

Â Level 3 is a refined dispersion modelling study using site -specific input data. This is the 

most comprehensive and realistic level of assessment available. It may be used to assess  

site suitability and odour mitigation measures for new, modified or existing activities  

This assessment has used a Level 1 odour impact assessment to screen identified  odour 

sources , other than Sunnybrand Chickens,  in the vicinity of the SSS. In general, a Level 1 

assessment is sufficient to broadly identify whether a site is suitable or if further assessment of 

odour impact is necessary or worthwhile.  

For a Level 1 assessment, a ópassô suggests the calculated extent of the odour impact is less 

than the d istance to the nearest (or likely future) sensitive receptor. Conversely, a ófailô 

suggests the site is probably unsuitable but may warrant further, more detailed investigation. 

Typically, if a proposal fails Level 1 assessment, the following actions shoul d be considered:  

Â adopt better management practices ;  

Â increase the level of pollution control ;  

Â relocate the activity to an alternative site ;  

Â assess the activity using either a L evel 2 or 3 assessment, and/or  

Â redesign the activity or consider other actions a s necessary . 

When conducting either a Level 2 or Level 3 odour impact assessment, the dispersion modelling 

requirements in Approved methods for the modelling and assessment of air pollutants in New 

South Wales  (DECC, 2005 ) should be adhered to. The Approve d methods document covers:  

Â ground - level concentration (GLC) criteria for individual odorous and toxic air pollutants  

Â GLC criteria for hydrogen sulphide ;  

Â odour assessment criteria for complex mixtures of odours ;  

Â impact assessment methodology based on disper sion modelling ;and  

Â the procedure for developing site -specific emission limits.  

Note that Level 2 and 3 odour impact assessments in the Technical Notes document are 

equivalent to Level 1 and 2 odour impact assessments respectively in the Approved Methods 

document.  

A Level 3 assessment was conducted for the Sunnybrand Chickens poultry processing 

operations . The results of the Level 3 assessment provided useful information about the extent 

of potential odour impacts on the SSS area .   

3.2.1.2  Odour Impact Assessment C riteria  

Odour impacts are determined by several factors.  The most important factors in land use 

planning for odour (the so -called FIDOL  factors) are:  

Â the Frequency of the exposure ;  
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Â the I ntensity of the odour ;  

Â the Duration of the odour episodes ;  

Â the Offens iveness of the odour, and  

Â the Location of the source . 

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, hy drogen 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 acc eptable near a busy 

road, but not in a restaurant.  

In a community, individuals can have a large range of sensitivity to odours and this results from 

a combination of physical sensitivity to odour as well as perceptions and previous experience. 

Odour regula tion aims to find solutions that will result in acceptable odour levels for the vast 

majority of the population.   

In summary, whether or not an individual considers an odour to be a nuisance will depend in large 

part on the FIDOL factors outlined above an d although it is possible to derive formulae for 

assessing odour annoyance in a community, the response of any individual to an odour is still 

essentially unpredictable.   

The DECC framework documents include some recommendations for odour criteria.  The c riteria 

have been refined by DECC to take account of population density in the area.  This is a risk -

based approach which allows for the fact that as a population increases, the probability of 

encountering very sensitive individuals increases. Figure 3.1 illustrates the spread of sensitivity 

to odours in a population, following the ónormalô curve often found in natural population data.   

 

Figure 3 .1: Diagram showing the ónormal curveô frequency distribution of a populationôs 

sensitivity to odours (from UK Environment Agency, 2002)  

 

Table 3.1 lists the odour concentration  thresholds, expressed as concentrations not to be 

exceeded not more than 1% of the time, f or different population densities.  
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The difference s between odour criteria are  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 , as 

indicated by Figure 3.1.  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 criteria assume that 7 odour units at the 99 th  percentile would be acceptable to the average 

person, but as the number of exposed people increases there is a chance that sensitive 

individuals would be exposed.  The crit erion of 2 odour units at the 99 th  percentile is considered 

to be acceptable for the whole population.   

Table 3 .1 : Odour assessment performance criteria  

Population of affected community   
 

(OU )  

Rural single residence ( ¢ ~2 ) 7 

~10  6 

~30  5 

~125  4 

~500  3 

Urban (~2000) and/or schools and hospitals  2 
Source:  DECC, 2006a , p.21  

Delineating an affected community around an odour source is not always straightforward: there 

are alternative approaches to doing this  which sometimes yield different answers. However, for 

this study an odour performance criterion of 2 ou has been adopted for application to the SSS 

area. The adoption of 2 ou applies to óurbanô areas in general for general land use planning and 

creates a potentially more conservative (protective) outcome than simply considering the 

numbers of people within a defined area around the odour source.  

3.2.2  Particulate Matter (Dust)  

Emissions of particulate matter are typically considered in three separate size frac tions.  These 

are described as total suspended particulate matter (TSP), particulate matter with equivalent 

aerodynamic diameters 10 mm or less (PM 10 ) and particles with equivalent aerodynamic 

diameters of 2.5 mm and less (PM 2.5 ).  

Particulate matter has t he capacity to affect health and to cause nuisance effects.  The extent to 

which health or nuisance effects occur, relates to the size and/or by chemical composition of the 

particulate matter.  

The assessment criteria referred to in this section provide ben chmarks, which if met, are 

intended to protect the community against the adverse effects of air pollutants.  These criteria 

are generally considered to reflect current Australian community standards for the protection of 

health and protection against nuisa nce effects. To assist in interpreting the significance of 

predicted concentration and deposition levels some background discussion on the potential 

harmful effects is provided below.  

The human respiratory system has in -built defensive systems that prevent  particles larger than 

approximately 10 mm from reaching the more sensitive parts of the respiratory system.  

Particles with aerodynamic diameters less than 10 mm are referred to as PM 10 .  Particles larger 

than 10 mm, while not able to affect health, can s oil materials and generally degrade aesthetic 

elements of the environment. For this reason air quality goals make reference to measures of 
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the total mass of all particles suspended in the air.  This is referred to as Total Suspended 

Particulate matter (TSP ).  In practice, particles larger than 30 to 50 mm settle out of the 

atmosphere too quickly to be regarded as air pollutants.  The upper size range for TSP is usually 

taken to be 30 mm.  TSP includes PM 10 .  

The health -based assessment criteria used by NSW D epartment of Environment, Climate 

Change and Water (DECCW) have, to a large extent, been developed by reference to 

epidemiological studies undertaken in urban areas with large populations where the primary 

pollutants are the products of combustion.  This m eans that, in contrast to dust of crustal a 

origin, the particulate matter would be composed of smaller particles and would generally 

contain acidic and carcinogenic substances that are associated with combustion.   

This is particularly significant for dies el exhaust emissions which are predominantly comprised 

of fine and ultrafine particulate matter (< PM 2.5 ) and can contain carcinogenic compounds such 

as benzene and polycyclic aromatic hydrocarbons (PAHs).    

3.2.2.1  Criteria and Standards  

DECCW prescribe s ambient  impact assessment criteria for particulate matter as outlined in  the 

Approved Methods for Modelling and Assessment of Air Pollutants in NSW .  The impact 

assessment criteria refer to the total pollutant load in the environment and impacts from new 

sources of these pollutants must be added to existing background levels for compliance 

assessment.   

In June 1998, the National Environment Protection Council of Environment Ministers agreed to 

set uniform standards for ambient air quality to apply to all States a nd Territories.  These 

standards are contained in the National Environment Protection Measure (NEPM) for ambient air 

quality.   The  NEPM set standards for ambient levels of ñcriteriaò (or common) pollutants to be 

achieved within 10  years of commencement .  I n July 2003 a variation to the Ambient Air Quality 

NEPM was made to extend its coverage to PM 2.5  and set ñAdvisory Reporting Standardsò for 

averaging periods of 1 day and 1 year.  The advisory reporting standards were established to 

assess monitoring data and are not used for compliance or impact assessment.   

Table 3.2 summarises the air quality goals th at are relevant to this study.  

Table 3 .2 : Air quality assessment criteria  / goals for particulate matter concentrations  

Pollutant  Assessment 
Criteria  

Averaging Period  Source  

PM10  50 mg/m 3 24 -Hour  NSW DEC (2005) (assessment criteria)  

30 mg/m 3 Annual  NSW DEC (2005) (long - term reporting goal)  

50 mg/m 3  24 -Hour  NEPM (allows five exceed ances per year)  

PM2.5  25 µg/m 3 24 -Hour  NEPM Advisory Reporting Standard  

8 µg/m 3 Annual  NEPM Advisory Reporting Standard  

 

                                                
a The term crustal dust is used to refer to dust generated from materials that constitute the earthôs crust.  
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4  SEPARATION DISTANCE REQUIREMENTS  

4.1  Sunnybrand Chickens  

Guidance on land use planning contained in the óLiving and Working in Rural A reasô Handbook 

(Learmonth et al ., 2007), supported by other buffer guideline documents from regulatory 

authorities, points to a 1000 metre buffer between the Sunnybrand chicken abattoir and  

residential areas. This  is a óTier 1ô buffer, which does not consider the type and size of operation 

or the local environmental conditions. The determination of separation distances for odour 

involves a hierarchy from Tier 1 to Tier 3, where each level has a more detailed approach. The 

recommended óTier 1ô buffer of 1000 m óshould be used as a starting point and guide only in the 

absence of any other or more appropriate separation arrangements ô (Learmonth et al.,  2007).  

Residential areas lie immediately to the north and east of the Industrial Estate. On the basis of 

infor mal interviews with a sample of residents, those  who have lived  in those areas for some 

years have reported a marked improvement in the levels of odour in the area, notably since 

Sunnybrand discontinued the raising of meat chickens in 8 sheds to the west o f the abattoir  and 

processing plant . Most  of these residents report that odour in the residential area is not now an 

issue  to them , whereas some years ago complaints were numerous and frequent . On the basis 

of their accounts  as well as  other anecdotal and direct sensory information available to 

PAEHolmes , and basic calculations, it is clear that the previous situation with the chicken 

growing sheds in operation led to odour concentrations in the surrounding area many times 

higher than at present. The eight sheds are visible in Figure 2.1 above  at the far left of the 

image.  

Some years further past , before major upgrade s of the wastewater system at Sunnybrand, even 

higher odour emissions we re estimated to have occurred (PAE 2000, 2005).   

The actual buffer requirement around the Sunnybrand site is addressed in detail in section 5 of 

this  report.  

4.2  Arts & Industry  Estate  

Odour generating activities in the Arts and Industry Estate ar e generally speaking, relatively 

small scale in nature and are adequately considered by reference to Tier 1 separation  distances. 

A common reference point for separation  distances, the Victorian EPA guideline Recommended 

Buffer Distances For Industrial Res idual Air Emissions  (EPAV, 1990 ) is used here to examine 

those requirements. This document is also known as AQ286.  

The most prominent activity in terms of odour is surfboard manufacture , which  uses styrene, a 

highly odorous constituent of  resin materials.  Styre ne is emitted from  freshly applied resin as it 

dries. Styrene odour is clearly detectable in the vicinity of some of these facilities on a regular 

basis. The default buffer  distance in AQ286 for fibreglass manufacture is  200 metres (EPAV, 

1990).  

The imposition of a 200 metre buffer around all fibreglass manufacturing facilities takes no 

account of operation size or the levels of control on styrene and dust emissions. While many 

older surfcraft and boat building facilities have no effective  controls on  odour emissions, newer 

facilities are better controlled with spray booths and air filtering , in line with improved emissions 

control regulation . T he 200 metres buffer  recommendation was derived  when it was not 

common for the level of controls  that are req uired  in new facilities today  to enable them to meet 

relevant air quality objectives .  
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Apart from fibreglass usage, activities in the Industrial Estate with potentially significant air 

emissions are considered to require a buffer of no more than 100 metres  from residential areas 

(EPAV,1990), provided that they are compliant with the relevant licence conditions that control 

emissions. These activities include baking, coffee roasting, concrete batching, wax -working and 

re - fuelling operations.  Note that for ac tivities like concrete batching the separation distance is 

determined by particulate (dust) emissions rather than odour.  

The current default buffer constraints on the study site arising from Industrial Estate emissions 

are shown in Figure 4.1 below . The two red circles show 200 metre buffers around the two 

closest surfboard facilities, yellow dots show the locations of surfboard manufacturing premises 

and the red line south of Ewingsdale Road indicates the extent of a 100 metre buffer from the 

southern edge of the Arts & Industry Estate.  

 

Figure 4 .1 : Buffers associated with current Industrial Estate activities. The two circles 

refer to closest existing su rfboard manufacturing sites and the linear buffer is 100 m 

from the southern boundary of the Estate.  

 

According to advice from Byron Shire Council  (BSC) , a ny future developments  in the Industrial 

Estate that c ould be associated with a significant potential  for air emissions would be subject to 

a D evelopment Application  and the imposition of relevant licence conditions to ensure adequate 

controls on air quality impacts. Therefore , it is unlikely that future developments in the Estate 

would pose any greater c onstraints on land use options over the SSS tha n at present.  
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4.3  West Byron STP  

The West Byron Sewerage Treatment Plant (STP) is  immediately to the north west of the 

industrial estate . The plant has a capacity of approximately 30,000 EP and uses a Sequencing  

Batch Reactor (SBR) with wetland s used as a  final treatment  stage . On the basis of guidance in 

the Victorian AQ286  document , a default buffer distance of 400 m is indicated. Therefore, the  

potential odour impact on sensitive land use within  about 400 m  of  the STP would need to be 

considered carefully . The STP is 1.1 km NNW of the NW corner of the SSS site . On that basis it  

is too far from the SSS  site  to be of concern in relation to land use constraints  for the current 

study .  

An odour assessment by Pacifi c Air & Environment in 2004  examined  impacts from the 

upgraded plant (upgrading completed in 2006) . Although specifically concerned with a 

development proposal at Bayshore Drive, the modelling conducted for that study indicated 

predicted odour levels at th e SSS site less than one quarter of the concentration criterion of 2 

ou that is applied for urban areas.  

Hence, it is not considered that the STP poses any significant risk of land use conflict on the SSS 

site.    

4.4  Other Odour Sources  

It is evident that som e odours are generated from time to time in standing water, either in 

drains or natural depressions, throughout the area  as well as from Belongil Creek during periods 

of very low inflows . This is generally  a natural process but can be enhanced with input o f 

organic matter from industrial, commercial and residential sites at times. Generally, odours 

from drains in the area are not likely to be sufficient to require significant setback distances 

over and above those required for engineering purposes, e.g., fl ood level planning, etc.  

4.5  Extractive Industry  

To the southeast of the site  at Skinners Shoot is a sand quarrying operation with some potential 

for dust emissions that also pose a potential constraint  on land use within the SSS site . Figure 

2.2 above  shows in blue shading a buffer around the quarrying resource that was established by 

a Ministerial Section 117 notification, as indicated in the Land Use Conflict Risk Assessment 

(LUCRA) prepared for the SSS  study by Landpartners.  

The indicated buffer extends onto the southern margins of the SSS site and hence would appear 

to im pose a constraint on the use of land in that portion. The extent of the buffer  northwards  

towards the SSS site from the identified r esource is approximately  600 metres, which appears 

to be very conservative given the following factors:  

Â AQ 286 recommend ations on separation distances  

Â Dense vegetation between the quarry and SSS sites  

Â High rainfall in the area  

Â Nature of the material  

 

In A Q 286 (EPAV, 1990) the following separation distances are given for quarrying:   

Â Hard rock with blasting -  500  metres . 

Â Material other than hard rock with blasting -  300  metres . 
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Â Any material without blasting ï 200 metres . 

The quarry is not a hard rock quarry  but, even if it were , the buffer is less than that provided by 

the Section 117 notification. Based on the AQ 286 document, t he relevant buffer distance is 

200 -300 metres.  

Between the quarry operations and the SSS site is an extensive dense vegetation buff er (see 

Figure 2.1) which acts to filter dust and also to increase surface roughness which in turn 

increases the effectiveness of plume dispersion . The effect of vegetation is factored in to 

variable separation distance formulas m ost often applied in Tier 1 odour assessment s. The 

following list of óVegetation Valuesô is taken from Technical N otes  for the  Assessment and 

Management of Odour from Stationary Sources in NS W (DECC, 2006b )  in reference to the 

factors to be applied for veg etation in odour buffer estimation:  

Â Crops only, no tree cover 1.0  

Â Few trees, long grass 0.9  

Â Wooded country 0.7  

Â Heavy timber 0.6  

Â Heavy forest (both upper and lower storey) 0.5  

These values are simply multiplied into the distance formula so that the calculat ed distance for 

óheavy timberô will be 70% (0.7) of the distance if there were no tree cover. If we adopt the 

value of 0.7 for this site, the calculated buffer distance is significantly reduced  ï from a default 

of 300 m it would reduce to 210 m.   

The regio n has a high rainfall so that dry dusty conditions are relatively uncommon compared to 

many other sites where these generic guidelines would also apply . Further, dry windy conditions 

most likely to generate dust are not only rare but also strongly associat ed with winds from the 

west through north, posing no direct risk to the SSS site under those circumstances.  

Finally, the sandy nature of the material means that particle sizes are relatively large compared 

to many other materials that can be quarried. The larger particle size both reduces the potential 

for dust emission and increases the rate at which particles would be deposited back to ground a 

very short distance from the source.  

Therefore, the extractive activities are considered to pose a very low risk  to any form of land 

use on the SSS site.  
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5  ODOUR IMPACT ASSESSM ENT  

5.1  Approach  

This section addresses odour assessment and buffer requirements for the Sunnybrand Chickens 

operation to the west of the SSS site. An investigation of the SSS area  and the surrou nding land 

was conducted to identify potential sources of odour that may impact future development  in the 

study area  and to develop an understanding of the nature of any odour producing activities. As 

a cons equence, Sunnybrand emerged as the main odour sou rce in the area to be considered.   

Technical Notes  for the  Assessment and Management of Odour from Stationary Sources in NSW  

(DECC, 2006 b)  provide Level 1 odo ur impact assessment methodologies  for only some 

activities. Where Level 1 methodologies are not p ublished for particular potentially odorous 

sources, a recommended buffer distance  can be  applied, based on  alternative guidance.  It 

should be noted , however , that the buffer distance approach is generally more limited tha n the 

DECC Level 1 assessment as it usually takes no account of local factors or scale of operation.  

Hence, generic buffer distances are typically conservative so that a large range of factors can be 

accommodated in a simple way.  

Guidance on land use planning contained in the óLiving and Working in Rural Areasô Handbook 

(Learmonth et al ., 2007), supported by other buffer guideline documents from regulatory 

authorities, points to a 1000 metre default buffer between the Sunnybrand plant and residential 

areas. This does not consider the type and size of operation or the local environmental 

conditions. The recommended óTier 1ô buffer of 1000 m óshould be used as a starting point and 

guide only in the absence of any other or more appropriate separation arrangements ô 

(Learmonth et al.,  2007).  

A Level 3 odour impact assessment, consistent with the Technical framework: assessment and 

management of odour from stationary sources in NSW  (DECC, 2006a) and its associated 

Technical notes  (DECC, 2006b), has been conducted for the Sunnybrand Chickens opera tion. 

This constitutes a óvariable separation distanceô determination consistent with the intention of 

NSW odour regulation. The detailed odour assessment process takes precedence over the Tier 1 

buffer recommendation because it takes into account all of t he relevant details in determining 

minimum separation distances.  

5.2  Model  

A Level 3 odour assessment require s the use of a plume dispersion model, which takes data on 

odour emissions, meteorology and land use to calculate odour levels at nominated points 

(rec eptors) over an area. A model usually generates hourly ground level concentration values 

for each hour of the period in question, in this case a full year (8760 hours). The results are 

then statistically processed to generate contour plots connecting point s at which predicted odour 

levels are the same. In this application,  

The focus is on 99.9 th  percentile odour concentrations, or the 88 th  highest in the year. This is 

the statistical criterion that accompanies the odour level as per DECCW odour performance  

criteria.  

For this study, AUSPLUME (version 6) is the nominated model. It is a regulatory model widely 

used in Australia and although it has a number of limitations in situations with complex terrain 

and very light winds, these were not significant factor s for the West Byron study. The site is flat 

and very light winds are not common. Hence, AUSPLUME is considered to be an acceptable 

choice.  
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5.3  Odour Sources  

5.3.1  Overview  

The Sunnybrand facility is a source of odour that impinges significantly upon the SSS at pre sent 

and historically.  

The assessment has relied on a large number of formal and informal field odour surveys of 

odour to scope out the behaviour of odour emissions from the plant. On several occasions 

Sunnybrand management accommodated site inspections t o allow a good understanding of the 

sources to be gained.  

The odour character from the site comprises two main components: the  dominan t, but highly 

variable,  odour source is live chickens being held on site prior to slaughter, and a minor source 

sometimes  detectable at short distances from the site in the absence of live birds is from the 

wastewater treatment section of the plant.  

The extent of detectable odour from wastewater treatment was no more than 30 -50 m from the 

site boundary under the worst case encountered during approximately 50 transits downwind 

over several months. Most of the time this odour was not detectable even when downwind, and 

only ever on weekends when the plant is not operating.  Hence, it is a clearly a minor source  

compared to the e missions associated with the birds . 

On the other hand, odour  from live birds was detectable at downwind distances ranging 

between 50 m and up to 600 m depending on conditions. During the period of intensive surveys 

the winds were predominantly f rom the sou thern quadrant . Fortuitously, t his maximis ed 

opportunities to observe odour behaviour. Most of the variation in extent downwind of 

detectable odour was associated with changes in wind speed and concurrent numbers of birds 

held on site.  

Other odour sources at the Sunnybrand site are associated with the storage, treatment and 

transport of solid and liquid wastes from the processing operation. While some materials are 

held for periods of some hours in receptacles that are open to the air, the materials are 

rel atively fresh and hence do not appear to be a source of putrefaction odours. Based on several 

visits to the site by PAEHolmes, t he facility has in recent times implemented a very high 

standard of housekeeping in the waste treatment and handling areas, whic h helps to reduce 

odour emissions, and there is also a program of continuing improvements to the general 

function of waste management.  

Associated with the processing facility in past years were eight (8) nearby sheds that were used 

to raise meat chickens f or slaughter. The combined odour emissions from the sheds and the 

processing plant resulted in far greater odour impact than at present (PAE, 2000).  

Detailed odour measurements in 2000 showed  that the most significant odour sources were , by 

a large margin , wastewater ponds and  then  live birds. The wastewater ponds are  no longer 

operating and thus are no longer an odour source. Currently, the dominant odour source is live 

birds, consistent with both past data and current observations. Residents of the Sunri se Estate 

to the north of the site, beyond the industrial estate, have reported to us significant 

improvement in odour levels in the area over recent years since the sheds were closed.  
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5.3.2  Source characterisation for modelling  

There is a range of technical iss ues associated with measur ing  odour emissions from any o f t he 

significant sources on site . Given the secondary or minor nature of sources other than live birds , 

a simple approach was finally adopted for source characterisation in the dispersion model: the 

live birds storage areas were modelled as time -varying odour sources taking into account bird 

numbers and wind conditions, while an additional single odour source was included in the model 

to account for wastewater and miscellaneous sources. This accounted  for 20% of total 

emissions.  

A detailed representation  of odour behaviour was able to be compiled from the field 

observations, using a combination of methods including use of the VDI 3882 Odour Intensity 

scale used in Europe and Australia to evaluate odou rs in the field. This has been shown to 

provide very useful and relatively accurate data if used appropriately (e.g., Ormerod et al , 

2002).  

The live bird odour is essentially the same as that from a chicken growing shed where birds are 

grown prior to slaug hter. While birds in stor age on site a re held in cages, in the growing sheds 

chickens move about on a litter floo ring  where waste is absorbed by materials such as wood 

shavings. The condition of litter in a shed has an important bearing on odour emissions,  but 

modern sheds complying with current standards for litter management will have an odour 

dominated by live birds rather than accumulated waste.   

While held on site the birds continue to accumulate manure on the floor. Consequently the 

odour character as sociated with the storage areas at Sunnybrand is similar to that in the sheds, 

i.e., dominated by a óbirdô odour with a minor manure component.  

The on -site holding areas are under cover but open -sided  and so are exposed to wind.  It is well 

established that  wind speed affects the rate of odour emission from óareaô sources, which is 

essentially how a mass of birds exposed to varying wind speeds acts in a technical sense. 

Simple calculations based on multiple field observations around the area under varying 

conditions confi rm that odour emission increase d as wind speed increases.   

On confirmation with the management at Sunnybrand, a typical daily profile of bird numbers on 

site was established. Birds begin to be delivered late at night and reach a peak in numbe rs in 

the period between 5 am and 8 am . Numbers then are gradually  depleted until  early afternoon. 

Odour emissions were based on the equivalent number of birds from a broiler shed, with a 

factor to account for the effect of wind speed on emissions. In a me chanically ventilated shed, 

the typical flow speed during measurements is about 2 m/s and this was used as a benchmark 

for the wind speed adjustment. In addition to this, w ind speed was adjusted for height above 

ground also.  

The daily profile of bird numbe rs (red) and derived baseline odour emission rate, unadjusted for 

wind conditions, (red) is given in Figure 5.1. The odour emissions are not directly proportional 

to the number of  birds, but are instead based on an assumption that  residual odours are 

emitted including from waste treatment areas  and that there is ómemoryô in bird emissions due 

to waste accumulation .  
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Figure 5 .1 : Typical Daily Profile of Bir d Numbers and Estimated Baseline Odour 

Emission  

 

For dispersion modelling, the emissions were estimated on an hourly basis for the full year of 

simulation taking into account weekly production cycles and weather conditions. The model 

incorporated a óbirdô source and a ôwasteô source, illustrated in Figure 5.2. In line with standard 

methods, t hese were represented as volume sources in the model.  
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Figure 5 .2 : Estimated Hourly Emission Rates for Birds and Waste Sources. Values on the 

x - axis are hours in the year and on the y=axis are odour emissions in ou.m 3 /s.  

 

5.4  Meteorology  

Odour impacts on the study area are  influenced  by local meteorology.  Meteorological 

conditions, such as wind speed , wind direction  and atmospheric turbulence , affect how often 

receptors are likely to be downwind of an odour source as well as how well the odour disperses 

in the atmosphere.  

The annual and seasonal wind  roses based on TAPM ver sion 4  simulation of the local 

meteorology  are shown in Figures A.1  and A.2  .    

On an annual basis the most common winds are from the southeastern sector and the west 

southwest. The westerly winds represent offshore flows at night and early morning particu larly 

in the cooler months while the southeastern quadrant represents common synoptic scale 

weather influences. Winds from the north and northeast are common in the spring and summer, 

in large part representing the seabreeze influence.  

The frequency distr ibution of hourly averaged wind speed values is shown in Figure A.3 ). Light 

wind speeds (up to 2 m/s) are relatively  in frequent and occur approximately 7% of the time. 

Moderate to s trong winds (greater than 6 m/s) occur approximately 22 % of the time. Given  

these statistics, it is important to compare them to measured values in the area. The Cape 

Byron AWS operated by the Bureau of Meteorology is the source of data in Figure A.4, which 

shows that winds over 6 m/s occur for almost 50% of the time, as could be  expected for a more 

exposed site. Nevertheless, the wind speed data for West Byron indicate a coastal site that is 

typically relatively windy compared to many inland locations.  

In dispersion modelling , stability class is used to categorise the rate at wh ich a plume will 

disperse. The most well -known stability classification is the Pasquill -Gifford scheme, which 
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denotes stability classes from A to F.  Class A relates to unstable conditions such as might be 

found on a sunny day with light winds.  In such co nditions plumes will spread rapidly.  Class F 

relates to stable conditions, such as occur when the sky is clear, the winds are light and an 

inversion is present.  Plume spreading is slow in these circumstances.  The intermediate classes 

B, C, D and E relat e to intermediate dispersion conditions. 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.  

The frequency  distribution of estimated stability classes in the meteorological file is presented in 

Figure A.5 . The data show a strong occurrence of neutral conditions, as might be expected in a 

relatively windy  and humid  location.   

5.5  Assessment  Results  

The results of the dispersion modelling in Figure 5.3 show  the predicted 99 th  percentile  2 ou 

odour contour  associated with the current Sunnybrand operations .   

 

Figure 5 .3 : Predi cted 2 ou (C 99, nrt ) Contour for Sunnybrand Chickens based on Annual 

Data ï Existing Situation . 

 

Figure 5.4 below  shows the changes in position of the 2 ou contour that would occur if surface 

roughness  (vegetation factor) were to be varied. Increasing tree cover would have a beneficial 

effect in terms of surface roughness. Other effects of vegetation buffers with respect to 

increasing odour plume dispersion may occur but cannot be represented in this ty pe of model.  
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Figure 5 .4 : Positions of 2 ou contours for existing operations, depending on surface 

roughness (vegetation height). The assumed surface roughness values are, from the 

outer contour inward, 0 .1 m, 0.4 m and 0.8 m. These equate to óflat ruralô, órolling ruralô 

(or flat with some tree cover) and óforestô, respectively.  

 

Future scenarios can be envisaged where the odour emissions from Sunnybrand might be more 

tightly controlled than at present. As part of a long - term process of improved odour control, 

measures might be progressively introduced to achieve reductions in the plantôs odour impact. 

The stated intention of the plantôs management is to continue odour improvements. As with 

most odour -gen erating industries with historical legacies of infrastructure design, any rational 

improvement plan cannot achieve immediate and complete solutions.  

The most significant odour reductions could be achieved if live birds were held on site in 

enclosed ventila ted structure(s) held under negative pressure, with vented air directed through 

an odour scrubbing device. Biofiltration is an accessible method likely to be capable of reducing 

odour emissions by well over 90%. Other opportunities exist to make further re ductions in 

odour emissions from the waste handling area of the site, although likely reductions are not as 

significant as for bird storage, simply because more control has already been applied to waste 

management to date. It is worth noting that a newly c onstructed chicken abattoir can be made 

to achieve very little odour impact beyond its boundaries if the environmental controls are 

properly integrated into the overall design: on the other hand, the retro - fitting of controls to an 
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older facility that was not originally designed around complete odour containment is relatively 

expensive.  

Figure 5.5 shows the reduction in odour impact that would accompany a reduction in odour 

emissions from the live bird storage areas by a conservati ve 85% and no change in estimated 

waste processing emissions. Technically, t his could be achieved by enclosing the storage areas 

and ventilating the air through filters . It would be a significant cost factor for the plant.  

 

Figure 5 .5 : Modelled  2 ou Odour (C 99, nrt ) Contour for Sunnybrand Chickens based on 

Annual Data ï Scenario 1 (85% odour reduction for bird storage and no reduction for 

other sources) . Model assumes dense tree cover between Sunnybrand and  2 ou 

contour.  

 

Figure 5.6 is similar to Figure 5.4 above  but shows the effect of reducing waste treatment 

emissions by 50% as well as reducing the live bird emissions by 85% . Reductions in waste 

treatment odours would be technically possible. It is also considered that the estimation of 

waste treatment odour emissions is conservative in any case.  
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Figure 5 .6 : Modelled 2 ou Odo ur (C 99, nrt ) Contour for Sunnybrand Chickens based on 

Annual Data ï Scenario 2 (85% reduction for bird storage and 50% reduction for 

waste - related sources). Model assumes dense tree cover between Sunnybrand and 2 ou 

contour.  
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6  FINDINGS  AND OPTIONS  

The assessment  of odour from Sunnybrand Chickens identifies a zone extending eastward into 

the SSS a distance of up to about 2 50 metres from the northwestern corner boundary , tapering 

back towards the southwest. A thin strip of land on the Ewingsdale Road fron tage is also within 

the default separation distances of industries in the Arts & Industry Estate. The sand quarrying 

activities to the southeast at Skinners Shoot has been found to pose  a very low risk to future 

land use owing to the nature of the material s, the dense vegetation buffer and high rainfall.    

The key buffer issue with air quality has been found to be odour from Sunnybrand Chickens. 

Whilst not currently done, i t may be technically feasible to reduce emissions by contain ing  live 

bird  holding ar eas in purpose built structures under negative pressure and to treat the odours, 

for example by biofiltration, before release to atmosphere. Conservatively , it is predicted that 

such an option could reduce the odour -affected zone on the SSS to significantl y less than 100 

metres in maximum width, alleviating a significant constraint on development options for the 

site.    

Options for reducing separation requirements  

Other than reducing odour at the source, s ignificant reduction in odour buffers may be achieve d 

with extensive tree cover. Over the distance scales relevant to this study, the only realistic 

option (both practically and with regard to cost) for reducing the buffer requirements between 

Sunnybrand and sensitive land uses is i ncreasing the vegetation cover.  

Tree cover with dense foliage at all levels over most of the intervening distance could 

significantly mitigate odour impacts. There are several approaches to estimating how effective 

vegetation might be, but the estimates vary significantly:  

1.  Dispers ion modelling using standard input on land use type, which affects a variable 

known as roughness height: rougher surface (higher vegetation) helps to increase 

turbulence and increase the effectiveness of atmospheric dispersion;  

2.  Consider guidance from the v arious separation distance formulae used in regulation of 

odour. This would yield reductions of up to almost 50% in required buffer distance if 

dense forest were to replace unwooded land , although a reduction in effectiveness 

would need to be considered ow ing to the small total distance involved ;  

3.  Consider the results of research on vegetative buffers, such as that of Tyndall and 

Colletti (2000, 2007) ,  who reviewed modelling, laboratory simulations and 

observational studies of vegetative buffers and their ab ility to mitigate odour, gas and 

particulate air pollution around agricultural facilities.  The only quantitative estimates of 

the reduction in pollutant concentration arising from vegetation are  those from Laird 

(1997) and The rnelius (1997) which showed th at the reduction in mass transport (and 

therefore of odour as well) downstream of a shelterbelt ranges from 35 percent to 56 

percent.  Note this does not equate directly to a buffer distance reduction of the same 

magnitude ï the relationship is non - linear. For example, in the current situation a 50% 

reduction in odour concentration would reduce the required separation distance by 

about 40%.  

4.  Advanced modelling using computational fluid dynamics (CFD), which can provide 

detailed simulations of complex airflow problems. Some CFD work conducted by 

PAEHolmes for other odour assessments has  indicates the feasibility of 50% odour 

reduction downwind of a dense and extensive vegetation buffer.  



 

 

 

3880 Report Odour and Air Quality West Byron SSS Study      32  

Assessmen t of Air Quality Constraints on West Byron Site of State Significance, Byron Bay NSW  

Byron Bay West Landowners Association | PAEHolmes Job 3880  

Figure 5.4 shows how tree cover would decrease t he required buffer according to the AUSPLUME 

dispersion model, with different surface roughness assumptions. This is the most conservative 

representation of the effect of a vegetative buffer, yielding more modest reduction compared to 

the other approaches mentioned above. Buffer reduction of about 30% is indicated between the 

low and high roughness scenarios.   
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7  RECOMMENDATIONS  

It is recommended that in order to reduce odour impacts on the SSS site,  the following be 

considered:   

Â Plant a dense vegetation  buffer area at the western boundary, guided by the results of the 

odour modelling.  

Â Where possible, p lan a transition of land use zones that locates sensitive uses , such as 

residences, schools and hospitals,  in area s that are not adjacent to odour generati ng 

activities.  Non -sensitive uses such as reserves, reservoirs and utilities easements may be 

more  acceptable  in these areas .  

Â Ensure that sensitive uses , such as residences, schools and hospitals  are located outside the 

2 odour unit buffer  

Â Where possible , p lan compatible land uses in areas closest to odour sources, e .g. car parks, 

commercial areas. Residential areas should be away from odour sources . 

Â Orient ate  buildings to provide adequate air flow, i.e. no dead end courtyards, long narrow 

spaces, or area s where air may stagnate. Design building s to encourage air flow.  

Â Ensure that air intake to buildings is not from the direction of odour sources  where feasible .  

Â Consider ventilation and air conditioning and design buildings so that people do not live or 

work in areas of buildings facing odorous sources.  

Â Consider erasing a separation distance and removing development restrictions i f an odour 

source ceases operation and has no prospect of reviv ing .     

Â Implement  new buffer zones where shorter separation distances can be determined or more 

confidence is desired in predicted buffer distances for some odour  sources, either with or 

without changing the operation of th e source,  for example , through further study .  More 

detailed odour modelling, could be consid ered at Development Application stage for those 

properties planned within the 2 ou  buffer zone.  

Â Evaluate  whether the nature of a develo pment is compatible with odour affected land and if 

odour  nuisance will be detrimental to the successful long - term funct ion of the complet ed 

development .  

The following  types of approaches may also be appropriate before an activity begins operation if 

there is some degree of uncertainty about whether the proposed odour avoidance and 

mitigation strategies will achieve the req uired odour levels at receptors.  

Â Establish a communication strategy so that affected neighbours are kept informed about the 

operation of odour generating facilit ies  and are consulted about aspects of the se operation s 

likely to result in odour.  

Â Investigate  the feasibility of facilities entering into an agreement with neighbours regarding 

their acceptance of the odour impacts. Negotiated outcomes would need to be documented 

in licence conditions, particularly in relation to the óoffensive odourô provisions of the POEO 

Act. However, negotiated outcomes would not normally flow to any new neighbours (should 

properties be sold) or apply in relation to any new land uses. As a result, such an 

arrangement would not provide a secure long - term mitigation strategy.  
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Council should also consider new odour sources i n the Arts & Indust ry  Estate as they might 

affect the SSS site .  Commercial premises  that produce odour will need to be controlled if they 

have potential to affect sensitive z ones or nearby businesses and reside nces.  
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APPENDIX A  

Meteorology  
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A.1  METEOROLOGY  

A.1.1  Wind  

Wind roses show the frequency of occurrence of wi nds by direction and strength. The bars correspond to the 16 

compass points ï N, NNE, NE, etc. The bar at the top of each wind rose diagram represents winds blowing from 

the north (i.e. northerly winds), and so on. The length of the bar represents the freq uency of occurrence of winds 

from that direction, and the shadings of the bar sections correspond to wind speed categories (see legend). Thus 

it is possible to visualize how often winds of a certain direction and strength occur over a long period, either f or 

all hours of the day, or for particular periods during the day.  

The annual wind  rose  is shown in Figure A.1.  Dominant winds are from the W -SW, predominantly during the night 

and for periods during winter. The S to E sector accounts for the dominant syn optic winds that mostly occur 

during the day. Winds from the N and NE are strongly associated with seabreezes and a seasonal peak during 

spring. Seasonal roses are shown in  

 

Figure A.1: Annual wind rose for West Byron  
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Figure A.2: Seasonal wind roses  

 

The frequency distribution of hourly averaged wind speed values is shown in Figure A.3 . Very light w ind speeds  

(up to 2 m/s)  are relatively  in frequent  and moderate to strong winds above 6 m/s are relatively common owing to 

the coastal nature of the site an d general climatic influences. While the wind speed distribution is biased towards 






