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1 INTRODUCTION 

In May 2014 Premier Stock Feeds Australia Pty Ltd (PSF) commissioned The Odour 

Unit Pty Ltd (TOU) to carry out an odour assessment at its chicken farm located at the 

junction of Pipers Flat Rd and Thompsons Creek Rd, midway between Wallerawang 

and Portland in NSW.  The study was commissioned by PSF in response to recent 

odour complaints lodged with Lithgow City Council (Council) by local residents. 

 

The purpose of the study was to assess the level of odour emissions from the farm, 

and any impacts that were occurring beyond the farm boundary, and suggest any 

odour mitigation measures which could be implemented.  The study, by its nature, 

represented an initial assessment of the situation. 

 

The Odour Unit commenced this assessment with a site visit on 21 May 2014 by its 

principal, Terry Schulz, and consultant James Schulz.  Terry is one of Australia’s 

leading odour consultants and is well known at home and overseas for his work and 

expertise.  He has been an odour consultant for more than twenty years.  James 

manages TOU’s odour testing business and field ambient odour assessment (FAOA) 

projects.  James returned to the farm on 29 and 30 May to further assess the odour 

management practices and emissions, and to carry out a number of FAOAs. 

 

It is understood that this report will be forwarded to Council. 
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2 THE FARM 
 

The location of the farm is shown on the following map and aerial photo.  The main 

poultry sheds are located towards the top of a small hill, with the land sloping to the 

north-west towards Portland and to the south-east towards Wallerawang.  The nearest 

residence is to the west of the farm.  It is understood that this residence has not 

lodged complaints about odour.  Other properties are located ‘down slope’ in 

Thompsons Creek Rd and Irondale Rd. 

 

The farm contains only egg laying birds in six sheds, each of which house 

approximately 15,000 birds.  A seventh shed operates as a growing shed.  It remains 

fully closed, and is not a significant source of odour emissions. 

 

Each layer shed is similar in design and all are typical of that used throughout the 

industry. Each shed is naturally ventilated, through side roller blinds that are opened 

or closed, to accommodate temperature and bird health conditions.  Typically the 

blinds are opened at the start of the day and closed each afternoon.  Blinds are 

opened on both sides of the sheds, allowing a cross-flow of air under most wind 

conditions.  The degree of the opening depends largely upon temperature and wind 

conditions.  The birds are free to roam around in the sheds, moving to the elevated 

platform for laying.  This platform extends longitudinally along the length of each shed.  

It contains nesting boxes and feeder and drinker units.  The platform consists of a 

grated floor section, through which bird droppings fall and accumulate in the area 

below.  The birds spend the bulk of the time on the open floor area along each side of 

the shed but are free to roam in daylight hours in the pastures outside the sheds.  This 

open floor area, and the shed overall, is cleaned out regularly (see below).  The birds 

spend the bulk of their time on the open floor area along each side of the shed.   

 

The six sheds are fully cleaned out on a rotational basis, where one shed is emptied, 

cleaned and re-stocked every 18 months.  This means that there is a shed undergoing 

cleanout every three months.  The cleanout operation takes several days to complete.   
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Each shed has been retrofitted with a second external shade-cloth blind mounted 

approximately two metres out from the shed wall blind. This is shown in Photo 2.1. 

The supplementary blind extends horizontally and then falls vertically to near ground 

level.  The ends of the area enclosed by the blinds are open.  It is understood that this 

blind system was installed to assist in the capture of dust leaving the sheds.  It 

appears to be at least partially successful, given the accumulation of dust matter on 

the shed-cloth. 

 

The birds are usually assessed three times daily, between the hours of 7.00 - 7.30am 

in the morning, midday around 1200-1230pm, and 2.30 - 3.00 pm each afternoon.  

During this assessment a worker walks the length of each shed, along each side, 

examining the condition of the birds and equipment.  At all other times the birds are 

undisturbed, and remain relatively quiet and calm.  It was observed during this 

assessment that any human movement within the sheds results in disturbance of the 

birds and the raising of the dust levels in the shed atmosphere.  It is possible for this 

short-duration dust ‘event’ to appear as a dust cloud outside the shed.  The dust and 

odour levels inside the sheds during the TOU inspections on 29 and 30 May 2014 

were low by industry standards. 

 

The open floors of the sheds were noticeably dry, reflecting good shed design and 

management.  The under-grate litter storage areas were also mostly dry. The drinker 

units within the sheds had been modified to minimise water spillage onto the floor.  It 

is understood that this had been done to prevent damp litter and the inevitable odour 

that is generated in wet chicken litter.  From an odour management perspective this 

measure represents good practice.  In this case it appears to have resulted in a 

possible dust issue. 

 

The road into the farm is accessed by trucks on an as-needed basis.  This road is 

unsealed and would generate a small quantity of dust for the short truck-movement 

period.  There are several truck movements each week. 
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The farm is ‘worked’ between the hours of 7.00am to 3.30-4.00pm each day.  The 

sheds are closed up around 3.30pm.  There should be no disturbances inside the 

sheds outside working hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2.1 – Current shed shade-cloth blinds 
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3 CURRENT ODOUR MANAGEMENT AND MITIGATION 
MEASURES 

The farm managenment has implemented a number of mitigation and management 

measures designed to reduce the impact of farm-based odours on neighbouring 

properties.  These are briefly discussed below. 

3.1 ODOUR EMBANKMENTS 

.In 2013, a large earth embankment was constructed near and along the southern and 

eastern boundaries of the farm.  Substantial numbers of trees were planted upon 

these embankments, along with an existing embankment on the western boundary of 

the farm. Irrigation is supplied to these planted trees in order to promote growth and 

establishment.  The purpose of the embankment was to reduce noise transmissions 

across this boundary to the residences in Thompsons Creek Rd and to ‘funnel’ air 

drainage, and odours, away from these residences.  While the success of this 

measure could not be determined in this assessment, it is likely that it would mitigate 

odours to some extent under calm conditions when katabatic air drainage flows tend 

to occur. 

3.2 MODIFICATIONS TO THE BIRD DRINKER SYSTEM 

As mentioned in Section 2 above, these modifications have been successful in 

reducing water spillage onto the litter in the sheds, as evidenced by the very dry 

condition of the litter during this assessment. 

3.3 EXTERNAL SHADE CLOTH BLIND SYSTEM 

The existing external fixed blind system represents a simple attempt to filter any wind-

driven air emissions from the sheds.  As previously mentioned, it has been successful 

in capturing some dust material but its effectiveness is limited by the open nature of 

the shade cloth and the fact that air is able to bypass the blind at each end and 

underneath it, where the blind stops short of extending to ground level. 

3.4 MINIMISING BIRD DISTURBANCES 

The current practice at the farm is to minimise the frequency and duration of practices 

that would disturb the birds and give rise to dust and odour emissions.  Under normal 
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conditions these disturbances are limited the three daily shed assessments by farm 

workers. 

3.5 SHED CLEAN OUT 

TOU has been advised that the duration of shed clean out events has decreased 

since the engagement of a new manure removal contractor. 

3.6 MORTALITIES MANAGEMENT 

It is also understood that a back-up system has been introduced to speed up the 

freezing and removal of bird mortalities. 

3.7 FEED ADDITIVES 

PSF have also introduced a additive to the birds’ feed that is promoted as reducing 

odour levels in the litter.  TOU has no information on the effectiveness of this additive. 
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4 FIELD AMBIENT ODOUR ASSESSMENTS 

4.1 METHODOLOGY 

A total of five FAOA surveys were conducted on the afternoon of 29 may and the 

morning of 30 May 2014.  These surveys followed the methodology introduced and 

developed by TOU, based on a truncated version of the method used in Germany and 

described in VDI3882.  An identical methodology was used in three major projects 

conducted by TOU for the NSW EPA in 2012 and 2013.  Two of these projects 

focused on a large Western Sydney waste precinct containing multiple large waste 

processing plants.  Appendix A contains a detailed methodology description for the 

FAOA process. 

 

In simple terms, the FAOA methodology involves trained and calibrated assessors 

systematically traversing an area (mostly) downwind from an odorous source, 

assessing and documenting a number of parameters.  These include wind direction 

and velocity, temperature, the presence of any odour, the character and possible 

source of that odour, and the intensity (strength) of that odour.  The intensity is scored, 

using the VDI scale, as follows: 

 

Table 4.1 - VDI 3882 (Part 1) Odour Intensity Categories 

Odour Strength 
Intensity Rank 

(code) 
TOU Interpretation 

(meaning) 

Not detectable 0 No odour detected 

Very Weak 1 Odour barely there. 

Weak 2 
Odour is weak, characterised and 
where possible assigned to the 
odour source but not yet distinct 

Distinct 3 
Odour is clearly distinct and easily 
characterised 

Strong 4 Strong odour detectable 

Very Strong 5 Very strong odour detectable 

Extremely Strong 6 Extremely strong odour detectable 
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At each assessment location downwind of the farm an assessment period of five 

minutes was followed, during which 30 individual readings were made at 10 second 

intervals.  The frequency at which an odour was detected and its intensity are plotted 

as a pie chart, covering the assessment period. 

 

The FAOA results are summarised on an aerial photo plot showing the pie chart 

results and prevailing wind conditions.  The absence of a pie chart may be taken as 

the absence of any detectable odour in that general area. 

4.2 FAOA RESULTS 

The field results for the five FAOA survey are available but not included as all 

information is contained in the FAOA plots.  These document detailed information 

recorded at each location.  The summary FAOA plots have been presented below, as 

follows (in order): 

 

1. Thursday 29 May 2014 – 1415 hrs to 1525 hrs; 

2. Thursday 29 May 2014 – 1600 hrs to 1701 hrs; 

3. Friday 30 May 2014 – 0810 hrs to 0820 hrs; 

4. Friday 30 May 2014 – 0950 hrs to 1000 hrs; and 

5. Friday 30 May 2014 – 1020 hrs to 1031 hrs. 
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5 DISCUSSION OF FAOA RESULTS 

5.1 SURVEY 1: THURSDAY 29 MAY 2014 – 1415 HRS TO 1525 HRS 

This survey, conducted under calm or near-calm (1.0 m/s) conditions found no poultry 

odours anywhere in the assessment area, including down slope and downwind of the 

sheds.  There was evidence of a Very Weak to Weak cattle/manure odour along 

Thompsons Creek Rd.   

 

The timing of the survey coincided with the afternoon shed inspection time.  The farm 

personnel were unaware that the survey was occurring. 

5.2 SURVEY 2: THURSDAY 29 MAY 2014 – 1600 HRS TO 1701 HRS 

This survey, also conducted under very light wind (1-2 m/s) conditions found no 

poultry odours anywhere in the assessment area, including down slope and directly 

downwind of the sheds in Irondale Rd.  The Very Weak to Weak ‘cattle’ odour was still 

clearly evident in Irondale Rd. 

 

The timing of the survey coincided with the farm in ‘after hours’ mode of operation, 

when all work has ceased.  The farm personnel were unaware that the survey was 

occurring. 

5.3 SURVEY 3: FRIDAY 30 MAY 2014 – 0810 HRS TO 0820 HRS 

This survey was conducted under very light wind (1-2 m/s) conditions.  The farm 

operators were aware of TOU and the survey.  There were no shed inspections 

occurring during this time period.  The survey found intermittent Very Weak poultry 

odours over the five-minute assessment period in the assessment area, down slope 

and downwind of the sheds in Irondale Rd.  Odours at this intensity level would not 

normally be associated with adverse impact or complaint lodgement. 

5.4 SURVEY 4: FRIDAY 30 MAY 2014 – 0950 HRS TO 1000 HRS 

This survey was conducted under very light wind (1-2 m/s) conditions.  The farm 

operators were asked to deliberately disturb the birds in all sheds, in order to simulate 

a shed inspection scenario.  The survey found constant Very Weak to Weak poultry 
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odours over the five-minute assessment period in the assessment area, down slope 

and downwind of the sheds.  Odours at this intensity level would not automatically be 

associated with adverse impact or complaint lodgement. 

5.5 SURVEY 5: FRIDAY 30 MAY 2014 – 1020 HRS TO 1031 HRS 

This survey was conducted under slightly stronger but still light wind (2-3 m/s) 

conditions.  The farm was operating under normal conditions, with no shed 

disturbance occurring.  The survey found intermittent Very Weak poultry odours over 

the five-minute assessment period in the assessment area, down slope and downwind 

of the sheds.  Odours at this intensity level would not normally be associated with 

adverse impact or complaint lodgement.   
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6 ODOUR COMPLAINT RECORDS 

Council has provided TOU with a set of complaint records covering the operation of 

the farm between 6 May 2013 and 21 May 2014.  These records contain all 

complaints received, and are not restricted to odour only.  In some instances where 

dust is mentioned it is unclear whether a corresponding odour issue was present. 

 

While project resources did not permit a detailed review of all complaint data, it was 

possible to examine the nature/reason of the complaint and the wind conditions at the 

time of the complaint.  For the purposes of the assessment summarised below it was 

assumed that the time the complaint was received was close to the time of the 

incident.  This may not have always been the case. 

 

TOU’s findings from a review of the complaint data show that: 

 

 A total of 48 complaints were received, 46 of which specifically mentioned the 

smell; 

 The complaints mostly occur under very light or light wind conditions; 

 Many of the complaints correlate to the times when the morning and afternoon 

shed inspections are carried out; and 

 Dust is often mentioned, along with odour, suggesting that some of the odour 

may be carried on the dust. 
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7 DISCUSSION OF FINDINGS 

This initial study of odour emissions and impacts at the Wallerawang farm has 

examined the location, design, layout and operation of the farm.  It has also reviewed 

available odour complaint records and carried out a series of ambient odour 

assessment surveys downwind of the farm, to determine the extent of odour 

movement from the farm site, under the conditions prevailing at the time.  Each of 

these issues is discussed separately. 

 

The location of the farm on top of a small rise with residences at lower levels is far 

from ideal for any odour source.  Katabatic air drainage is a common phenomenon for 

such locations where, under minimal winds, colder air moves down the slope under 

the influence of gravity, following the topography unless disturbed by stronger winds.  

Under such conditions extensive air movement, without the benefit of dispersion and 

dilution, can occur to the extent that even low odour emissions can still be detectable 

some distance down slope.  Under such conditions it is possible that the existing farm, 

or any other odour generating activity, may still be detectable even with the most 

stringent odour abatement systems in place.  The earth embankment systems 

constructed by PSF are likely to be constraining or diverting down slope air movement 

to some extent, but this could not be determined in this study. 

 

The design of the farm is similar to other egg laying farms across Australia.  Its open-

sided natural ventilation system is needed to maintain healthy temperatures and good 

conditions for bird productivity. The cross-flow air ventilation afforded by this system 

carries shed odours horizontally from the sheds, without any vertical movement that 

would enhance dispersion.  The conversion to a mechanically ventilated ‘tunnel’ 

system, as now used in broiler farms, may improve initial dispersion but could also 

exacerbate matters as odour would be drawn continuously from the sheds, rather than 

only in working hours, as is the case now.  Vertically aligned roof fans would have a 

similar effect. 

 



  THE ODOUR UNIT PTY LTD 

PREMIER STOCK FEEDS AUSTRALIA PTY LTD 

WALLERAWANG EGG LAYER FARM ODOUR ASSESSMENT 

18 

The condition and operation of the farm during the three days that TOU was on site 

were considered to be of high quality.  The level of odour around the sheds was found 

to be very low, albeit under the light conditions that were prevailing. 

 

The complaint data review found a correlation between odour impact and the 

presence of dust, either from a visual observation at the time of the complaint or from 

direct experience.  It is well known that dust can carry odour, and that the reduction in 

dust/particulate levels will result in a corresponding reduction in odour levels. There is 

considerable evidence from this study that the sheds are maintained in a very dry 

condition, due to good management and improvements to the bird drinker system.  

There is also some evidence that many of the complaint times correspond to shed 

inspections and bird disturbances that give rise to elevated dust levels inside the 

sheds.  Indeed, TOU’s FAOA survey #4 on 30 May, found elevated ambient odour 

levels downwind of the farm that may have been the result of TOU’s suggested 

deliberate disturbance of the birds in one shed.  This result was directly comparable to 

the results for surveys #3 and #5 carried out immediately before and after this survey.  

As a result of this finding, supported by the review of complaint data, it is 

recommended that PSF investigate means of further minimising dust generation inside 

the sheds.  While the current external screens may be able to be modified to improve 

dust capture, it would be preferable to also control moisture levels inside the sheds to 

minimise dust generation in the first place.  How this could be achieved should be 

further investigated. 

 

The results of the FAOA study did show the presence of mild poultry odours beyond 

the site boundary, albeit at levels that would not normally be associated with adverse 

impact or complaint.  The very light wind conditions that prevailed during this study are 

typical of problematic wind conditions where dispersion is poor due to the lack of 

adequate dilution of the source odour.  It is noted that the bulk of the odour complaints 

occurred under similarly light conditions.  The detection of cattle odours in Surveys #1 

and #2 also raises the possibility of these and other agricultural odours being the 

cause of some of the complaints received. 
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DETAILED FIELD AMBIENT ODOUR ASSESSMENT SURVEY METHDOLOGY 
 

The following section summaries the Field Ambient Odour Assessment (FAOA) survey 

methodology and results undertaken at the facility on 23 May 2014.  

A1.0 FAOA SURVEY METHODOLOGY 

At present, no Australian Standard exists for FAOA surveys. Consequently, TOU 

utilises a method for assessing the ground level impacts of odour emissions using a 

modified version of the German Standard VDI 3940 (1993) – ‘Determination of 

Odorants in Ambient Air by Field Inspections’. 

 

FAOA surveys are considered a valuable odour impact assessment tool as previous 

experience with ambient odour sampling and subsequent olfactometry testing 

suggests that accurate and useful ambient odour concentration data is difficult to 

obtain.  Therefore, TOU has adopted a more practical approach based on the field 

measurement of odour intensity.  With this method, calibrated and experienced odour 

assessor traverse the general area and downwind surrounds of odour sources in a 

strategically mapped pattern, assessing the presence, character and intensity of any 

odours encountered and recording these observations along with wind speed and 

direction (where applicable).  

 

For the surveys undertaken at the PSF Chicken Farm, the TOU assessor spent a few 

minutes at each assessment location in order to gauge the effects of any odour 

impact.  At each location, wind velocity and direction was determined. In the event of a 

positive detection of odour at a location, the TOU assessor attempted to evaluate the 

odour intensity, odour character and likely source (if possible). In this way, the FAOA 

method enables for the determination and extent of the impact of odour around the 

area of interest, rank their intensity and likely source (where applicable).  The ranking 

scale for the German Standard VDI 3940 ‘Determination of Odorants in Ambient Air by 

Field Inspections’ is used for the intensity assessments.   

 

The standard’s ranking system is based on the following 7-point intensity scale shown 

in Table A.1. 
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Table A.1 - VDI 3882 Odour Intensity Categories: 7-point intensity scale 

Odour Strength 
Intensity Rank 

(code) 
TOU Interpretation  

(meaning) 

Not detectable 0 No odour detected 

Very weak 1 
Odour detected but not strong enough to be 
easily characterised 

Weak 2 Odour is weak but just able to be characterised 

Distinct 3 
Odour is clearly distinct and easily 
characterised 

Strong 4 Strong odour detectable 

Very Strong 5 
If character is offensive, observer may wish to 
move from the area 

Extremely Strong 6 Odour is stronger than intensity score 5 

 

The ‘distinct’ level is that at which the odour character (e.g. poultry, ammonia and 

cattle) is clearly definable. 

 

A1.1 FAOA ODOUR DESCRIPTORS  

The odour sources at the facility have their origins from the processes occurring at 

each key process area. The FAOA Key Odour Descriptors were used in the surveys to 

characterise the detected odour/s and evaluate the likely source by strategically 

undertaking the survey upwind, downwind and closer to the facility boundary. The key 

odour descriptors and their associated sources are based on the findings in Section 4 

of the main report, and is as follows: 

 Cattle = associated with livestock odour-based characteristics; and 

 Poultry = associated with the Wallerawang Chicken Farm. 

 

A1.2 FIELD BASED AMBIENT ODOUR ASSESSMENT SURVEY RESULTS 
 
The results of the FAOA surveys have been depicted in two principal ways, namely: 

 

1. FAOA Map Plots; and 

2. FAOA Logsheets 
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The field logsheets completed by the assessor contain the unprocessed data for each 

location and survey (see Appendix B).  This data is quite extensive and, while 

valuable in examining the odour impacts at specific locations, it does not provide a 

visual assessment of the extent of the odour plume.  The logsheets do however; give 

a valuable insight into the likely source of the odours being detected at ground level 

around the vicinity where the survey is been conducted.  

 

The derived results of the survey were then illustrated in odour impact maps, which 

are based on the logsheets for the survey.  Each map illustrates the locations 

assessed, and the odour intensity ranking assigned to each emission source.  

Locations assessed that are assigned an odour intensity score of ‘0’ (not detectable) 

were still be recorded in order to outline the presence and extent of the odour present 

at the assessment location. 

 

A1.3 RECORDING OF LOCAL METEOROLOGICAL CONDITIONS 
 
Local meteorological conditions for the external FAOA survey assessments were 

recorded using a Kestrel 4500 Pocket Weather Tracker Anemometer (see Photo A.1 

for illustration of setup). At each measurement point on the maps, the assessor would 

setup the anemometer apparatus enabling for real-time measurement of local 

temperature, wind speed and direction at a measurement location point over a few 

minutes.   
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Photo A.1 – An example of the Kestrel Anemometer apparatus in operation 
 

A1.3.1     Wind conditions interpretation 
 
Table A.2 summarises the terms used to describe wind conditions experienced during 

the conducting of the FAOA surveys. 

 

Table A.2 -  FAOA Survey: Wind condition interpretation 

Descriptor Wind velocity (m/s) Observation 

Calm < 0.5 Calm, smoke rises vertical 

Light 0.5 – 3.9 Wind felt on face, leave rattle 

Moderate 4.0 – 5.9 
Raises dust and loose paper, small branches 
move 

Fresh 6.0 – 7.9 Small leaf and branches sway 

Strong 8.0 – 9.9 
Large branches in motion, telephone lines 
whistle 

Very strong 10.0 – 11.9 Whole tress in motion, inconvenience to walk 

 


