
Rivendell  Feedlot                      19-306 Environmental Impact Statement 

 

SMK   

CONSULTANTS 

 

 

 

 

 

 

 

 

 

Appendix 3: Level 1 Odour Impact Assessment 

  



SMK 
CONSULTANTS  
surveying – irrigation – environmental – planning 

ABN 63 061 919 003  

 

 

“Rivendell” Feedlot 

Air Quality Impact Assessment 

“Rivendell”, 698 Woodstock Road, Inverell NSW 2360 

Prepared for: N.A. & M.L. Jamieson 

 

June 2021 

39 Frome Street 

PO Box 774 

Moree NSW 2400 

Ph 02 6752 1021 

Fax 02 6752 5070 

admin@smk.com.au 

 

www.smk.com.au 



ii 

 

 

The publication of this document has been developed by SMK Consultants 

Pty Ltd. 

Copyright 2021 by SMK Consultants Pty Ltd. 

All rights reserved, no part of this publication may be reproduced, stored 

in a retrieval system or transmitted, in any form or by any means, 

electronic, mechanical, photocopying, recording, or otherwise, without 

prior written permission. 

All images and diagrams remain the property of SMK Consultants Pty Ltd. 

SMK 
CONSULTANTS 
surveying – irrigation – environmental – planning 

ABN 63 061 919 003 



iii 

 

DOCUMENT CONTROL 
Project Name Air Quality Impact Assessment 

Proponent N.A. & M.L. Jamieson 

Project Reference 19-306 

Report Number 19-306 – Air Quality Impact Assessment 

Prepared for 

N.A. & M.L. Jamieson  
PO Box 675 
Inverell NSW 2360 
Contact: Bob Jamieson 
E: jamiesonbob@hotmail.com 
Ph: 0428 669 313 

Prepared by 

SMK Consultants 
PO Box 774 
39 Frome Street 
Moree NSW 2400 

Contact 
Marie Duffy 
Ph: (02) 6752 1021 
E: marie@smk.com.au 

 

Author 

 
 

Name Marie Duffy  BSc. (Hons) MSc. 

Position Environment & Resource Consultant 
Company SMK Consultants  

 

Reviewed By 

 Peter Taylor 

Name Peter Taylor BSc. MEIANZ CIAg LAA 

Position Director 
Company SMK Consultants 

 

Revision History 

Version Number Date Authority Details 

0 March 2021 
Peter Taylor 

(SMK Consultants) 
Initial Issue 

    

    



 

iv 

 

TABLE OF CONTENTS 
1 Introduction ................................................................................................................................... 5 

1.1 Aims and Objectives ................................................................................................... 5 

1.2 Legislation .................................................................................................................. 5 

1.3 Classifying Odour ....................................................................................................... 6 

1.4 Odour Measurement ................................................................................................. 6 

1.5 Odour Criteria ............................................................................................................ 6 

2 Development Proposal and Associated Activities .......................................................................... 7 

2.1 Development Background ......................................................................................... 7 

2.2 Topography and Surrounding Land Uses ................................................................... 8 

2.3 Climate ....................................................................................................................... 9 

2.4 Potential Odour Generating Operations.................................................................. 12 

2.5 Odour Prevention and Control ................................................................................ 12 

2.5.1 Feedlot Pens ......................................................................................................... 13 

2.5.2 Effluent Ponds ...................................................................................................... 13 

2.5.3 Drains and Collection Channels ........................................................................... 13 

2.5.4 Manure Storage/Compost Areas ......................................................................... 14 

2.5.5 Manure Spreading ............................................................................................... 14 

2.5.6 Feed Storage and Processing Areas ..................................................................... 14 

2.5.7 Carcass Disposal Area .......................................................................................... 14 

2.6 Assessment of Risk ................................................................................................... 14 

3 The Model .................................................................................................................................... 14 

3.1 Justification .............................................................................................................. 15 

3.2 Variable Separation Distances ................................................................................. 16 

4 Composite Site Factors ................................................................................................................. 17 

4.1 Stocking Density Factor (S1) .................................................................................... 17 

4.2 Receptor Factor (S2) ................................................................................................ 18 

4.3 Terrain Factor (S3) ................................................................................................... 20 

4.4 Vegetation Factor (S4) ............................................................................................. 21 

4.5 Wind Frequency Factor (S5)..................................................................................... 22 

4.6 Cumulative Impacts ................................................................................................. 23 

5 Analysis and Results ..................................................................................................................... 24 

6 Conclusions .................................................................................................................................. 26 

 



19-306 Rivendell Feedlot   Air Quality Impact Assessment 

SMK   P a g e  | 5 

CONSULTANTS 

1 Introduction  
The following provides a Level 1 Odour Impact Assessment for a proposed expansion to a 

2,000 Head Cattle Feedlot on the property of “Rivendell”. The assessment is based on 

guidelines for odour assessment prepared by NSW EPA and the Department of Environment 

and Conservation. The methodology has been adopted as a universal method of feedlot odour 

assessment across Australia.  

 

1.1 Aims and Objectives 

This assessment aims to determine whether potential offensive odours that may be 

generated by the feedlot cause unreasonable interference to the community. Accordingly, 

feedlots should be separated from sensitive receptors by a sufficient distance to limit any 

adverse impacts resulting from odour, dust, noise or aesthetic considerations to an 

acceptable level. 

 

The proposed objectives for the Rivendell Feedlot are to: 

• Minimise odour emissions and their impacts; 

• Ensure that the feedlot facilities do not expose neighbouring land users to an 

unacceptable level of odorous emission; and 

• Ensure that the feedlot operates in such a manner that the odour emissions are 

managed within the accepted criteria. 

 

1.2 Legislation 

This assessment was prepared in accordance with the following relevant legislation and NSW 
EPA required guidelines: 

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

• Protection of the Environment Operations Clean Air Regulation 2010 (POEO Clean Air 

Regulation)  

• Approved Methods for the Modelling and Assessment of Air Pollutants in NSW 2005  

• National Guidelines for Beef Cattle Feedlots in Australia (3rd edition) (Meat and Livestock 
Australia 2012) (National Guidelines) 

• Technical Framework: Assessment and Management of Odour from Stationary 

Sources, DEC, 2006 (Technical Framework) 

• Technical Notes: Assessment and Management of Odour from Stationary Sources, 

DEC, 2006 (Technical Notes) 

 

In particular, section 129 of the POEO Act states the following: 

1) The occupier of any premises at which scheduled activities are carried on under the 

authority conferred by a licence must not cause or permit the emission of any offensive 

odour from the premises to which the licence applies. 
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2) It is a defence in proceedings against a person for an offence against this section if the 

person establishes that: 

a. the emission is identified in the relevant environment protection licence as a 

potentially offensive odour and the odour was emitted in accordance with the 

conditions of the licence directed at minimising the odour, or 

b. the only persons affected by the odour were persons engaged in the 

management or operation of the premises. 

3) A person who contravenes this section is guilty of an offence. 

 

1.3 Classifying Odour  

Activities scheduled under the POEO Act that may generate odour can generally be grouped 

into two categories: 

• Point source: broadly contains activities that involve stack emissions of odour. 

Generally, these are controllable through waste reduction, minimisation and cleaner 

production principles or conventional emissions control equipment.  

• Diffuse/ Fugitive source: lists activities that are generally dominated by area or 

volume source emissions of odour, which can be more difficult to control (e.g. 

intensive agricultural activities)1.  

 

1.4 Odour Measurement 

Odour is typically measured in Odour Units (OU) that indicate the concentration of odorous 

mixtures. The detectability of an odour is a sensory property that refers to the theoretical 

minimum concentration that produces an olfactory response or sensation. This point is called 

the ‘odour threshold’. The number of OU is the concentration of a sample divided by the 

odour threshold or the number of dilutions required for the sample to reach the threshold. 

This threshold is the numerical value equivalent to when 50% of a testing panel correctly 

detect an odour. Therefore, an odour criterion of less than 1 OU would theoretically result in 

no odour being experienced. For complex mixtures of odours, odour is specified in OU/m3 

(odour units per cubic metre) as a nose-response-time average.  

 

1.5 Odour Criteria 

The proposed development involves an intensive agricultural activity and under the Technical 

Framework is classed as an activity with the potential to produce a complex mixture of air 

pollutants. The following criteria is recommended as threshold criteria to protect the majority 

of the population living within the vicinity of activities that emit odour. The impact assessment 

criteria for complex mixtures of odorous air pollutants in Table 1 have been extracted from 

the Approved methods for the modelling and assessment of air pollutants in NSW and are 

further outlined in the Technical Framework. 

 
1 Technical Notes: Assessment and Management of Odour from Stationary Sources, DEC 2006 
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Table 1: Odour Criteria 

Population of affected community Odour assessment criteria2 (OU) 

Rural single residence 7.0 

~ 10 6.0 

~ 30 5.0 

~ 125 4.0 

~ 500 3.0 

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

Source: Table 7.5 Approved methods for the modelling and assessment of air pollutants in NSW (2005) 

The odour assessment criteria applicable to rural single residences located close to Rivendell 

is 7.0 OU. To be considered within the acceptable limits of the criteria, the predicted odour 

levels must not be exceeded for 99% of the time. 

 

2 Development Proposal and Associated Activities 

2.1 Development Background 

Rivendell Feedlot is an existing 470 head feedlot situated in northwest NSW, approximately 

20km east of the township of Inverell. The feedlot was first approved for construction in 1998, 

and construction of two feedlot pens was initiated shortly after by the previous owners of the 

property, however the feedlot was not completed. In 2009, the current owner expanded the 

facilities onsite, building additional drought feeding and temporary containment pens, as well 

as a hospital pen and cattle handling yards. 

 

Existing feedlot infrastructure on site includes cattle handling facilities, feedmill, grain and 

silage storage facilities, water storages, machinery sheds, a homestead and an additional 

residence for employees. The processing yard capacity, feed processing and water storage 

capacities are sufficient for the proposed feedlot extension. A new hay storage shed will be 

constructed as part of the proposed development. 

 

The feedlot is located within the northern of the property of Rivendell, south of Woodstock 

Road. The property of Rivendell is located within the Local Government Area of Inverell Shire 

Council and has a combined area of approximately 1,300 Ha. In addition to the existing 

feedlot, the property currently supports 890 Ha of dryland cropping areas, and 410 Ha of 

grazing pastures. Several lots within the property, to the north, south and east of the property 

support areas of native open woodland over a significant proportion of the lot. 

 

The proposal includes the extension of the existing 470 head feedlot to 2,000 Head. This 

would involve the upgrade of existing pens (feedlot and drought feeding pens), the 

 
2 Nose-response-time average, 99th percentile, AS4323.3-2001 
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construction of sedimentation and effluent ponds, manure storage and composting areas and 

carcass composting areas. The feedlot has been designed to have a maximum stocking density 

of 12m2/head at maximum capacity and will be operated to a high design standard equivalent 

to a Class 1 feedlot under historic feedlot classification schemes. The feedlot would have the 

potential to process up to 20,000 head or more per year. 

 

The existing feedlot employs 2 full-time equivalent (FTE) staff. The proposed extension would 

provide two additional FTE positions on site, whilst supporting job provision and improved 

economic activity across a range of supporting industries associated with the feedlot (such as 

through increased freight of cattle and feedlot by-products such as increased grain purchase 

from surrounding agricultural enterprises, and through continued employment of contractors 

for general site maintenance). It is intended that staff will be drawn from the local population, 

with an emphasis on drawing staff from Inverell. 

 

2.2 Topography and Surrounding Land Uses 

The property of Rivendell is located within a low valley with McKerrow Hill to the north, 

Sugarloaf Mountain to the east and Swan Book to the south. The subject site gently slopes 

towards the south and the geology of the site consists of as “mudstones, lithic sandstones, 

hornfels, pebbly conglomerates and ash flow tuff”.   

 

The surrounding region is highly productive and has been extensively cleared for the purposes 

of agricultural production. Dominant agricultural industries within the region include dryland 

crop production, grazing and supporting industries. There are also significant areas of 

remnant vegetation, particularly to the north, east and south of the property. Protected areas 

include the King Plains National Park situated 10km north of the property and the Tingha 

Plateau State Conservation Area, 16km to the south-west. 

 

Figure 1 presents an aerial image of the region surrounding Rivendell Feedlot. The image 

provides an indication of the extent of agricultural development within the region. 
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Figure 1: Rivendell Feedlot Locality Map 

2.3 Climate  

The following information is based on Bureau of Meteorology (BOM) information for Inverell 

(Raglan St.) (Site: 056242), which is the closest recording station to the subject site that could 

provide comprehensive datasets. 

 

The climate of the locality is best described as warm temperate. The average maximum 

temperatures reach of 41.9°C in summer and -9.5°C in winter, with high levels of evaporation. 

Minimum summer and winter temperatures range from 4.9°C and -9.5°C. Average annual 

rainfall is in the order of 769.5 mm. Rainfall is summer dominated.  
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Table 2 outlines climate data sourced from Inverell (Raglan St.), Site No: 056242. 
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Table 2: Climatic Information – Inverell (Raglan Street) (1995-Present; BOM 2020) 

Development Site: Rivendell - 29.78 deg S 151.11 deg E 

Weather Station: Inverell - 29.45 deg S 151.19 deg E 

    

Annual Totals 10th Percentile 50th Percentile 90th Percentile 

Rainfall mm/year 579.0 769.5 984.9 

Monthly Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Av. Rainfall 

(mm) 
94.6 81.7 76.6 34.3 34.4 48.0 41.0 35.9 50.6 68.7 99.0 

111.

4 
769.5 

Av. Max 

Temp (°C) 
31.0 30.1 28.3 24.8 20.6 17.3 16.6 18.5 21.9 24.9 27.3 29.3 24.2 

Av. Min 

Temp (°C) 
15.6 14.9 12.3 7.6 3.6 1.3 -0.2 0.3 4.0 8.1 11.6 14.0 7.8 

Av. Rad. 

(MJ/m2) 
25.7 22.8 20.2 16.2 12.8 10.8 11.8 15.1 19.0 22.2 24.0 25.6 18.8 

 

The New England North West Climate Change Snapshot (2014) projections indicate a warmer 

climate will result in altered rainfall patterns and more intense bushfires, droughts and floods.  

 

Based on an annual average evaporation of approximately 1400 mm (Figure 2) and an annual 

average rainfall of 770mm, the site generally has a moisture deficit on an annualised basis of 

>600mm. 

 

The average wind speed and direction for the area varies according to the season and time of 

day. The wind roses depicting the average wind speed and direction for each month at 9am 

and 3pm were procured from the Bureau of Meteorology. This is shown in Error! Reference 

source not found.. 
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Figure 2: Average Annual Pan Evaporation across Australia 

 

 
Figure 3: Wind Roses for Inverell (Raglan Street) (BoM Data 1995-2019) 
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2.4 Potential Odour Generating Operations 

The following Table 3 identifies and describes the potential sources of odour that may be 

generated from the feedlot once it is operational. 

Table 3: Sources of Odour 

Source Odour Type Description 

Feedlot Pens Diffuse Source 

The feedlot pens are the primary odour source on a 

feedlot. As the manure pad accumulates, the waste 

starts to decompose anaerobically. It is this process 

that generates odours. The level of odour is 

exacerbated in wet weather if the pad does not dry 

out.  

Effluent Ponds Diffuse Source 
Ponds are designed to hold effluent. Anaerobic 

conditions develop in the ponds on occasion. 

Drains and 

Collection 

Channels 

Diffuse Source 

Drains and collection channels have the potential to 

produce odour after rain events if the drains to not dry 

out. Sediment can also accumulate in drains between 

cleaning and be left to decompose.  

Manure 

Storage/ 

Compost Areas 

Diffuse Source 

Manure and composting areas can be a source of 

odour as the compounds heat up and decompose, 

especially when wet.  

Manure 

Spreading 
Diffuse Source 

Land application of manure has the potential to 

cause odour unless the manure is dry or 

incorporated through cultivation.  

Feed Storage 

and Processing 

Areas 

Diffuse Source 

The feed production area has slightly sweet odour 

and the extended storage of feed can generate some 

odour.   

Carcass 

Disposal Areas 
Diffuse Source 

The anaerobic decomposition of organic matter can 

generate odour emissions. 

 

The odour sources listed above are predominantly diffuse sources and most effectively 

managed through good design and operating practices. For example, routine pen cleaning, 

the removal of manure, well-designed slopes and continued maintenance to enhance 

drainage would significantly reduce the potential for odour generation in the feedlot pens.  

 

2.5 Odour Prevention and Control 

The prevention of odour is considered the most effective method in controlling the risk of 

odour impacts to the community. The following sections outline odour control methods for 

odour emissions sources identified in Table 3. 
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2.5.1 Feedlot Pens 

Odour emissions from cattle pens are related to several factors, such as the depth of manure 

on the pen surface and its moisture content. These are, in turn, related to factors including 

pen cleaning frequency, stocking density and pen design.  

 

The following odour prevention recommendations are consistent with a Class 1 feedlot 

operation and are consistent with odour control recommendations provided by the National 

Guidelines for Beef Cattle Feedlots3. 

 

Feedlot pens should be cleaned sufficiently often so that the depth of dry manure on the pen 

surface should not exceed 50 mm. To this end, it is recommended that the pen cleaning 

interval should not exceed 13 weeks. 

 

Appropriate stocking density is dependent upon the climatic conditions of the feedlot’s 

location. For comparable emissions, feedlots must be stocked at a lower density in a wetter 

climate than in a drier one. The feedlot is in a climatic zone which receives more than 750mm 

of average annual rainfall. The maximum recommended stocking density for feedlots within 

this climatic zone is 16m2/head. The proposed feedlot will have a higher stocking density of 

approximately 12m2/head. This stocking density is nevertheless considered to be acceptable 

and will not produce excessive odour with appropriate management measures. 

 

The existing feedlot pens have a main pen slope ranging from 2.4% to 4% to provide sufficient 

pen drainage to enable appropriate drying of pen floors, whilst preventing excessive drainage 

which may produce scouring of manure deposits within pens. Pens will be constructed from 

in-situ clay materials to provide a durable all-weather surface that promotes drainage and 

rapid drying.  

 

2.5.2 Effluent Ponds 

To minimise the occurrence of the development of anaerobic conditions in effluent and 

sediment ponds, the ponds should be allowed to completely dry and should be cleaned as 

required. 

 

2.5.3 Drains and Collection Channels 

Drains and collection channels should be regularly inspected, cleaned and maintained to 

ensure appropriate drain function (i.e. prevent occurrence of blockages) and to remove 

captured materials to minimise the risk of odour emissions. 

 
3 MLA 2012, National Guidelines for Beef Cattle Feedlots in Australia, 3rd Edition, Meat and Livestock Australia in 

association with the Australian Lot Feeders Associations and the Feedlot Industry Accreditation Committee, 

North Sydney, NSW. 
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2.5.4 Manure Storage/Compost Areas 

Severe odour emissions from manure stockpiles are often associated with anaerobic 

decomposition processes. To minimise odour production, regularly aerate (turn over) the 

stockpiles during the composting process. 

 

2.5.5 Manure Spreading 

Where possible, ensure that manure is dry when applied to land, or that is incorporated into 

the soil via cultivation as soon as practicable after land application. Manure should only be 

applied to soil on clear days with low winds. 

 

2.5.6 Feed Storage and Processing Areas 

Where practicable, minimise storage periods of feed, as fresh feed typically produces lower 

rates of odour emissions.  

 

2.5.7 Carcass Disposal Area 

Carcasses are to be disposed of via composting processes in windrows on site. Meat and 

Livestock Australia published a detailed guideline4 on carcass composting practices, to 

minimise odour generation and to optimize the decomposition process. The guideline 

outlines a series of stages of carcass management, which vary depending on the stage of the 

decomposition process of the carcass. It is recommended that management of the 

decomposition processes of deceased cattle be conducted in accordance with these 

guidelines. 

 

2.6 Assessment of Risk  

The potential discharge of fugitive (diffuse) emissions from the feedlot are predominantly a 

concern in terms of the risk of impacts to existing amenity. The level of expected odour is not 

considered to have any direct effect on the environment or pose a risk to human health. Risk 

of odour pollution relates to the potential frequency of adverse odour at nearby residences. 

On this basis, these residences are considered as sensitive receivers.  

 

3 The Model 
The Level 1 Odour Impact Assessment is the most conservative of the three levels of 

assessment and is recommended for use with diffuse sources. It is a screening-level technique 

that is based on generic parameters for the type of activity and site. It may be used to assess 

site suitability and odour mitigation measures for new or modified activities. The Level 1 

assessment is a rigorous numerical impact assessment that overestimates the potential for 

 
4 Tucker R., McDonald S., O’Keefe M., Craddock T., Galloway J (2015) Beef Cattle Feedlots: Waste Management 

and Utilisation, Report published by Meat and Livestock Australia 
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odour impacts to produce a conservative estimation of likely odour impacts and required 

separation distances.   

 

The Level 1 odour impact assessment for diffuse sources considers the following factors: 

• Type of operation; 

• Size of operation; 

• Proposed management practices; 

• Density of populations likely to be impacted, ranging from a single rural residence to 

a predominantly urban setting; 

• Local topography (flat, undulating, high relief, low relief or drainage flows); 

• Surrounding vegetation (none, light or heavy tree cover); 

• Local meteorology (high, average or low frequency winds toward sensitive receptor); 

• Possibility of cumulative impacts. 

 

For a Level 1 assessment, a ‘pass’ suggests the calculated extent of the odour impact is less 

than the distance to the nearest receptor and that the proposed management practices are 

sufficient to prevent odour problems. If a Level 1 assessment conclusively demonstrates that 

adverse impacts will not occur, it is not considered necessary to progress to a Level 2 or 3 

Odour assessment. Furthermore, a clear ‘pass’ at a Level 1 assessment for odour impacts is 

generally considered acceptable for other potential air quality impacts such as dust and noise.  

 

3.1 Justification 

SMK Consultants reviewed the three Levels of odour assessment outlined within the Technical 

Notes and we consider the Level 1 method sufficient for the proposed development. The 

reasons that support the use of the Level 1 method are: 

• Location: The existing feedlot is appropriately sited a considerable distance from the 

closest township and other potentially sensitive receptors, in this case being isolated 

rural residences.  

• The characteristics of the receiving environment: The region surrounding the subject 

site is dominated by cleared grazing and cropping land, interspersed with patches of 

native woodland vegetation. These patches of vegetation visually shield the site from 

the closest receptors. However, the discontinuous nature of the vegetation patches 

means that such patches are unlikely to significantly impede air flow throughout the 

landscape. 

• The type and quantity of pollutants emitted: The odour emissions expected from the 

feedlot are generally diffuse source emissions. Whilst odour impacts from these 

sources are difficult to contain, the potential impacts are most effectively managed 

through careful site selection, appropriate design and layout and good management 

practices. The existing feedlot has been operated without any significant odour 

emission. The level of odour is closely monitored through feed ration management by 
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nutritionists and management, based on the fact that low odour identifies optimum 

feed consumption and low energy levels in the manure from the cattle. The ration, 

including additives is designed accordingly to maximise the consumption of nutrient 

and energy from the primary ingredients, being grain and hay.  

 

3.2 Variable Separation Distances 

The following variable separation distance equations are used to calculate the allowable 

cattle numbers (N) at any one time for a site at distance (D) metres from an impact distance, 

or the distance for a specified number of cattle. The result, either cattle numbers or distance, 

is considered to be an acceptable limit to ensure that offensive odours do not cause 

unreasonable interference to the community or specific receptor amenity. Both equations 

are outlined in the Technical Notes.  

 

Equation 7.1: Allowable cattle number, given the distance 

 

N = (D ÷ S)2 

 

Equation 7.2: Separation distance, given the number of cattle 

 

D = √N x S 

Where: 

D = separation distance in metres from pens and stockpiles  

N = cattle numbers in SCU 

S = composite site factor (S1 x S2 x S3 x S4 x S5) 

 

The variable separation distance calculations use several different factors to determine the 

minimum separation distance that is required between a feedlot in a specific location and the 

closest sensitive receptors. The factors include: 

S1 = stocking density 

S2 = receptor type (e.g. small or large town, rural residence and public use areas e.g. 

school, rural church, national park) 

S3 = topography 

S4 = intermediate landscape (surface roughness / vegetation)  

S5 = wind frequency factor 

 

The following summarises the variable separation distance calculations for the Level 1 

method as described in the Technical Notes.  
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4 Composite Site Factors  

4.1 Stocking Density Factor (S1) 

The stocking density factor (S1) considers odour production from manure accumulation 

within feedlot pens. Depth, moisture content and rate of deposition of manure are major 

factors influencing odour production from pen manure pads. 

 

Values of S1 have been derived for selected stocking densities. Data collected in published 

research field trials and field observations was used to identify the relationship between 

odour production rate and the stocking density. The values were derived using field trial 

relationships between odour generation rates and stocking density for the various feedlot 

categories (defined by pad moisture content) and with modelled odour levels at impact 

locations (calibrated using the observed odour impact at some existing feedlots). 

 

The stocking density factor S1 varies depending upon annual average rainfall conditions, 

feedlot design standards and stocking density. The proposed development will occur within a 

climatic zone which receives more than 750mm rainfall. The stocking density factors listed in 

Table B1 of the National Guidelines are included as Table 4.   

 

The feedlot will operate with a stocking density of approximately 12 m2/head and be 

consistent with the design and management standards of a Class 1 facility. The average annual 

recorded at Inverell (Raglan St.), Site No: 056242 is 769.5 mm. The net applicable values for 

S1, for recommended stocking densities in areas with an average annual rainfall of >750mm.  

 

Table 4: Stocking Density Factor, S1, average annual rainfall greater than 750mm5 

St
o

ck
in

g 
D

en
si

ty
 

Average Rainfall 

<750mm >750mm S1 Value 

11 16 62 

12 17 60 

13 18 57 

14 19 55 

15 20 52 

16 21 50 

17 22 47 

18 23 45 

19 24 42 

20 25 40 

 

 
5 Table 7.2a from the Technical Notes 
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The design stocking density is 12m2, which is outside of the recommended stocking density for 

areas receiving rainfall levels greater than 750mm.  

 

Specific S1 values for stocking densities higher than above values can be calculated by 

extrapolation, as follows: 

• It is noted that for each 5m2 increment in tabulated stocking density values, the S1 value 

increases by 10 points. (e.g. for stocking densities increasing from 25m2 to 21m2 per SCU, 

the S1  value has a corresponding increase from 40 to 50 units. Similarly, for stocking 

densities increasing from 20m to 16m2 per SCU, the S1 value has a corresponding 

increase from 52 to 62 units). It can therefore be extrapolated that for an increase in 

stocking densities from 15m2 to 11m2 per SCU, the corresponding increase in S1 values 

would be another ten points from 62 to 72 units. 

• The S1 values for tabulated stocking density values are 25 m2 /SCU = 40; and the S1 values 

for stocking densities of 16 m2 /SCU = 62. Thus the S1 values decrease by 22 units 

between 16 and 25 m²/SCU, or 2.2 units/m²/SCU.  

• Consequently, the applicable S1 value can be determined as the increment between 16 

and 12 m²/SCU, which corresponds to an increase of 4 x 2.44 units/m²/SCU = 9.76 units. 

The corresponding S1 value for a stocking densities of 12 m2 would therefore be 62 + 

9.76 =71.76 (72 units) 

 

The S1 value for the proposed Rivendell Feedlot is therefore considered to be equivalent 72. 

4.2 Receptor Factor (S2) 

The receptor factor S2 varies depending on the likely impact area and is determined from Table 

5.  Impact location may be a neighbour’s house, small town or a large town that may be affected 

by odour generated at the feedlot. The separation distances to impact locations are usually the 

key factors, which limit the number of cattle that could be accommodated on a particular site.   

 

Table 5: Receptor Factor, S26 

Receptor Type Value 

Large Towns >2000 persons 1.6 

Medium Towns 500-2000 persons 1.2 

Medium Towns 125-500 persons 1.1 

Small Towns 30-125 persons 1.0 

Small Towns 10-30 persons 0.6 

Single Rural Residence 0.3 

Public Area (occasional use) 0.05* 

 

 
6 Table 7.3 from the Technical Notes 
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The closest sensitive receptors to the Feedlot were identified to consist predominantly of 

single rural residences.  

 
Figure 4: Aerial Image Identifying Sensitive Receptors within 5km of the Proposed Feedlot 

 

Table 6 summarises the receptors considered to be subject to the potential odour impacts 

associated with the feedlot, their distance from the proposed development and each 

receptor’s S2 value.  

 

Inverell is a rural town located approximately 20km west of the proposed development. It 

has a population of 16,483, as of the 2016 ABS census. Given the small-scale nature of the 

proposed development and the significant distance from Inverell, the township is not 

considered in this odour impact assessment. 

 

Table 6: Receptor Types 

Receptor Receptor Type 
Property 

Name 

Direction from 

Proposed Feedlot 

Distance 

(m) 

1 Rural Dwelling ‘Billabong’ North-west 2,160 

2 Rural Dwelling ‘Bernleigh’ South-west 3,058 

3 Rural Dwelling Unknown South-west 3,084 

4 Rural Dwelling ‘Blocken’ South-west 3,315 

5 Rural Dwelling Unknown North-east 3,352 
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Receptor Receptor Type 
Property 

Name 

Direction from 

Proposed Feedlot 

Distance 

(m) 

6 Rural Dwelling ‘Shante Clare’ South south-east 3,802 

7 
Small community 

(200+ ppl) 
Danthonia South-east 3,815 

8 Rural Dwelling ‘Argyle’ North north-east 4,767 

Elsmore Village N/A South-south-west 7,450 

Inverell Rural Town N/A West north-west 20,450 

 

4.3 Terrain Factor (S3) 

The terrain factor S3 varies according to topography and is determined from Table 7.  

• Flat is regarded as less than 10% upslope, 2% downslope and not in valley drainage 

zone.  

• High relief is regarded as up-slope terrain of a hill that projects above the 10% rising 

grade line from the feedlot. Thus the receptor location will be either uphill from the 

feedlot or be behind a significant obstruction.  

• Low relief is regarded as terrain, which is generally below the 2% falling grade line 

from the feedlot. Thus the receptor will be downhill from the feedlot.  

• Undulating hills is regarded as terrain where the topography consists of continuous 

rolling, generally low-level hills and valleys with minimal vegetation cover, but without 

sharply defined ranges, ridges or escarpments. 

• A valley drainage zone has topography at low relief (as above) with significant 

confining sidewalls.  

 

Topographical features of the selected site may adversely affect the odour impact under 

certain circumstances. During the early evening or night time under low wind speed 

conditions, population centres located in a valley complex at a lower elevation than a feedlot 

may be subject to higher odour concentrations as a result of down-valley wind or the 

occurrence of low-level inversions.  

 

Table 7: Terrain Factor, S37 

Terrain Value 

Valley Drainage Zone 2.0 

Low Relief  1.2 

Flat 1.0 

Undulating country between cattle feedlot and receptor 0.9 

High relief or significant hills and valleys between cattle feedlot and receptor 0.7 

 

 
7 Table 7.4 from the Technical Notes 
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The site occurs within a region characterised by low-level gently rolling hills. The area is in a 

low valley but lacks, significantly confining sidewalls, sharply defined ridges and escarpments. 

Therefore, the terrain is best  described as ‘undulating country’ and the terrain factor, S3, for 

all receptors is 0.9. 

 

4.4 Vegetation Factor (S4) 

• The vegetation factor S4 varies according to vegetation density and is determined 

from Table 8.  The vegetation density is assessed by the effectiveness with which the 

vegetation stand will reduce odour by dispersion.  

• Few trees, long grass is regarded as open country with a permanent covering of grass 

or pasture of around 1 m or more in height and with a light scattering of timber which 

is distributed continuously across the buffer area. Topography would be 

predominantly flat to slightly undulating.  Isolated clumps of trees would not be 

sufficient to attract this concession.  Land being actively cropped would not attract 

this concession because of the extended periods when it is bare or carrying only low 

ground cover. 

• Wooded country is regarded as open forest country with tree density not sufficient to 

provide a continuous canopy, but sufficiently dense to influence air movement. There 

would be little or no lower storey vegetation.  The density needs to be such that the 

vegetation can be considered as a contiguous belt and isolated clumps would not 

attract this concession.  The minimum tree height is 4 m and the minimum extent in 

the direction of the receptor is 400 m.  

• Heavy timber is regarded as tall forest areas with dense timber stands providing a 

continuous canopy.  There is limited understorey vegetation, mainly associated with 

regrowth.  The minimum tree height is 4 m and the minimum extent in the direction 

of the receptor is 400 m. 

• Heavy forest, upper and lower storey is regarded as dense layers of taller timber with 

an interlocking canopy and with extensive amounts of lower storey vegetation of 

various species resulting in almost complete ground cover and a dense upper canopy. 

The minimum tree height is 4 m and the minimum extent in the direction of the 

receptor is 400 m. 

 

The existing tree cover should be maintained, as far as practicable, during the life of the cattle 

feedlot. 
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Table 8: Vegetation Factor, S48 

Vegetation Value 

Crops only, no tree cover 1.0 

Few trees, long grass 0.9 

Wooded country 0.7 

Heavy timber 0.6 

Heavy forest (both upper and lower storey) 0.5 

 

For receptors R1, R2, R3, R4, R5 and R6 the landscape between the proposed feedlot and the 

identified sensitive receptors consists of lightly wooded vegetation occurring throughout the 

landscape. However, given that such vegetation typically occurs in isolated clumps amongst 

a landscape that is dominated by cleared cropland and grazing land, a conservative approach 

has been adopted in determining the vegetation factor such that the potential odour impacts 

of the proposed development are not underestimated. Consequently, the vegetation factor 

(S4) for each of the rural receptors R1, R2, R3, R4, R5, R6 and R7 is considered to be equivalent 

to 0.9. 

 

The landscape between identified sensitive receptor R8 consists of relatively dense open 

woodland over much of the available separation distance. The tree height is at least 4 m, and 

the receptor is located over 4 kilometres from the proposed development. The vegetation 

factor (S4) for sensitive receptor R8 is therefore 0.7. 

 

4.5 Wind Frequency Factor (S5) 

The wind frequency S5 factor is determined from Table 9.  Wind speed and direction varies 

by the season and by the hour of the day.  Although there is generally one direction that is 

the most frequently observed (prevailing wind), the wind direction usually blows from all 

directions at some time.  

 

The wind can be classed as high frequency towards the receptor if the wind is blowing 

towards the receptor (± 40 degrees) with a frequency of at least 60% of the time for all hours 

over a whole year.  

 

The wind can be classed as low frequency towards the receptor if the wind is blowing towards 

the receptor (± 40 degrees) with a frequency of less than 5% of the time for all hours over a 

whole year. 

 

 
8 Table 7.5 from the Technical Notes 
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Table 9: Wind Frequency Factor, S59 

Wind Frequency Value 

High frequency towards receptor (greater than 60%) 1.5 

Normal wind conditions 1.0 

Low frequency towards receptor (less than 5%) 0.7 

 

To determine the wind frequency factor wind data was collected from the onsite weather 

station and used to generate a wind rose. Table 10 details the average direction and indicates 

the wind speed through the five classes. The classes are defined as: 

 

Class 1 – Average wind speed between 0 – 1 m/s 

Class 2 – Average wind speed between 1 – 2 m/s 

Class 3 – Average wind speed between 2 – 3 m/s 

Class 4 – Average wind speed between 3 – 4 m/s 

Class 5 – Average wind speed between 4 – 5 m/s 

 

The closest weather station recording wind data is the Inverell (Raglan Street) weather station.  

Examination of climate data sourced from the Inverell (Raglan St.) weather station (Figure 2) 

indicates that no receptor is downwind of the feedlot for more than 60% of the time. All of 

the receptors are located in directions that experience normal wind conditions. Therefore, a 

site factor value of 1.0 is appropriate. 

 

4.6 Cumulative Impacts 

The feedlot site and identified sensitive receptors are unlikely to be subjected to any 

cumulative impacts associated with the surrounding land uses. The receiving environment is 

currently deemed unlikely to generate significant odour pollution, and consultation with the 

Inverell Shire Council has indicated that no proposed developments, which would be likely to 

increase traffic, noise or odour within the vicinity, are currently foreseen that would require 

consideration within this assessment. The surrounding land use is predicted to continue as 

open stock grazing and cultivation.  

 

  

 
9 Table 7.6 from the Technical Notes 
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5 Analysis and Results 
This assessment aims to ensure that offensive odours do not cause unreasonable interference 

to any of the nearby sensitive receptors.  

 

The site and surrounding topographical features were assessed in detail and the selected 

composite site factors are summarised below: 

 
Equation 7.1 was applied using the site-specific composite factors and the results are 

summarised in Table 11. The analysis compares the calculated minimum separation distances 

required with the available separation distances. 

 

Table 10: Results of Equation 7.1 for Minimum Separation Distances 

Minimum Separation Distances for the Rivendell Feedlot 

Receptors Feedlot 

Capacity 

(head) 

Composite Site Factors Required 

Minimum 

Distance (m) 

Available 

Distance 

(m) 
(S1) (S2) (S3) (S4) (S5) 

1 2,000 72 0.3 0.9 0.9 1 782 2,160 

2 2,000 72 0.3 0.9 0.9 1 782 3,058 

3 2,000 72 0.3 0.9 0.9 1 782 3,084 

4 2,000 72 0.3 0.9 0.9 1 782 3,315 

5 2,000 72 0.3 0.9 0.9 1 782 3,352 

6 2,000 72 0.3 0.9 0.9 1 782 3,802 

7 2,000 72 0.3 0.9 0.9 1 609 3,815 

8 2,000 72 0.3 0.9 0.7 1 782 4,767 

 

To further clarify the assessment, Equation 7.2 was applied using the site-specific composite 

factors and the results are summarised in Table 12.  

 

S1: 72 – based on a feedlot with a stocking density of 12 m2/SCU with < 750 mm of annual 

average rainfall. 

S2: 0.3 – single rural residence used for receptors 1-4; 1.2 – medium town of 500-2000 persons 

used for receptor 5. 

S3: 0.9 – Undulating topography between the Feedlot and all receptors, based on local 

topographic maps. 

S4: 0.9 and 0.7   – (Few trees, long grass) used for all receptors, except for R6 which was 

considered more consistent with 0.7 (wooded country). 

S5: 1.0 – Normal wind conditions used for all receptors, based on long-term data collected 

from the Moree BOM site.  
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Table 11: Results of Equation 7.2 for Maximum Number of Stock 

Maximum Number of Stock for Rivendell Feedlot 

Receptors Available 

Distance (m) 

Composite Site Factors Maximum Number of 

Stock (head) (S1) (S2) (S3) (S4) (S5) 

1 2,160 72 0.3 0.9 0.9 1 15,242 

2 3,058 72 0.3 0.9 0.9 1 30,549 

3 3,084 72 0.3 0.9 0.9 1 31,071 

4 3,315 72 0.3 0.9 0.9 1 35,900 

5 3,352 72 0.3 0.9 0.9 1 46,480 

6 3,802 72 0.3 0.9 0.9 1 47,222 

7 3,815 72 0.3 0.9 0.9 1 47,546 

8 4,767 72 0.3 0.9 0.7 1 122,716 

 

It is evident in Table 11 that available distance exceeds the required minimum distance from 

all potentially sensitive receptors. The minimum distance of the cattle feedlot from a rural 

residence is exceeded by more than 1,300 m.  

 

The odour assessment criteria applicable to rural single residences located close to Rivendell 

was 7.0 OU. Based on the results in Tables 11 and 12 it can be concluded that the level of 

odour experienced at the closest receptors would be within the acceptable limits of the 

criteria at least 99% of the time.  

 

The proposed expansion of the Rivendell Feedlot to accommodate a maximum capacity of 

2,000 head has resulted in a clear ‘pass’ from the Level 1 Odour Impact Assessment. The 

results conclusively demonstrate that adverse impacts will not occur if the current and 

proposed management practices are upheld. The potential extent of adverse odour impacts 

has been calculated to be less than the nearest sensitive receptor. It is therefore considered 

unnecessary to undertake additional assessment. Furthermore, a clear ‘pass’ at a Level 1 

assessment for odour impacts is generally considered acceptable for other potential air 

quality impacts such as dust and noise.  
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6 Conclusions  
The proposed development and associated activities are considered to meet the required 

separation distances, based on the Level 1 Odour Assessment method from NSW Odour 

Framework and Notes. In particular, this assessment addresses the potential for “offensive 

odour” and demonstrates full compliance with relevant legislation including the provisions for 

offensive odours contained in Section 129 of the POEO Act. The analysis has identified the 

proposed development can be given a “pass” under the framework of the relevant Guidelines 

and recommendations.  

 

It is noted that the proposed stocking density  (12m2 / SCU) is higher than the recommended 

range (16m2 - 25m 2 / SCU) for the climatic conditions in Inverell (>750mm) and that the 

calculations for S1 (Stocking Density Factor) values were extrapolated from values obtained 

for recommended stocking densities. This is therefore a limitation of this report; however it is 

noted that the available separation distances for all receptors far exceed the minimum 

required distance for the proposed number of cattle (2,000 head) to be feed lotted at 

Rivendell. It is therefore considered that the proposed stocking density at Rivendell will not 

generate odour emissions which would cause adverse impacts  at sensitive receptor locations 

around Rivendell. 

 

Based on this assessment the proposed extension of the feedlot is considered to be within the 

required odour criteria, and meet acceptable impact standards with minimal interference to 

community amenity. Furthermore, the assessment demonstrated that the feedlot site is 

adequately separated from the closest receptors to prevent adverse odour, dust and noise 

impacts from the operation of the feedlot, if management standards are consistent with the 

recommendations. 

 


