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Appendix G: Dispersion Modelling 

Methodology within report 102076-3 

 

Air Dispersion Model    

4.1 The Atmospheric Dispersion Modelling System for Roads (ADMS-Roads) v4.1.1.0 was 

used to assess the impact of odour emissions from Belmont Farm, on the proposed 

development and to assess the suitability of the site for residential use.   

 

4.2 The ADMS-Roads model is a comprehensive tool for investigating air pollution and 

odour. IAQM guidance1 states that “odour assessments are almost exclusively 

undertaken in the UK using the AERMOD or ADMS models”. The model uses algorithms 

for the height-dependence of wind speed, turbulence and stability to produce improved 

predictions. It can predict long-term and short-term concentrations, as well as 

calculations of percentile concentrations. 

 

4.3 The ADMS-Roads model has been comprehensively validated in a large number of 

studies by the software manufacturer CERC (Cambridge Environmental Research 

Consultants). This includes comparisons with data from the UK's Automatic Urban 

Network (AUN) and specific validation exercises using standard field, laboratory and 

numerical data sets. CERC is also involved in European programmes on model 

harmonisation, and their models have been compared favourably against other EU and 

US EPA systems. Further information in relation to this is available from the CERC web 

site at www.cerc.co.uk. 

 

Assessment Scenarios 

4.4 The assessment considers three assessment scenarios, all of the scenarios will have 

the same number and type of pigs within the pig buildings. The first scenario predicts 

odour emissions from the indoor pigs on Belmont Farm, the second scenario has indoor 

pigs and 400 outdoor pigs and the third scenario has indoor pigs and 750 outdoor pigs.    

 

 
1 IAQM (July 2018) Guidance on the assessment of odour for planning 



Odour emission rates 

4.5 There are four pig buildings on the farm, one of which has already been built. Each 

building will have underground slurry storage with slotted floors. Appendix A shows 

the layout of the approved farm buildings. As the livestock buildings will be naturally 

ventilated, the buildings have been input as odour volume sources in the model. All of 

the buildings are 15 m by 30 m and 8.67 m tall. Therefore, the volume of each building 

is 3901.5 m3. 

 

4.6 The outdoor pigs will be housed in two areas, the south (1666.23 m2) and west 

(5303.32 m2) section of the farm.  All of the outdoor pigs will be located in one of the 

two areas and then will rotate to the second area. Therefore, the odour has been 

assessed with all of the pigs in the west section and all in the south section for 365 

days allowing the worse case for each scenario to be calculated.  

 

4.7 The odour assessment (Report 102076-3) used emission rates provided by Joint 

Research Centre (JRC) and European Commission (EC)2.  Due to past complaints to 

the farm regarding odour, the highest predicted odour emission rates per animal (ouE 

s-1 animal-1) have been used to determine the level of odour which will arise from each 

building, to provide a worse case assessment. The odour calculations and overall 

emissions for each pig building are shown in Table 1.    

 

Table 1: Odour calculations for each pig building 

Pig type 

Odour emission 

rate per animal  

(ouE s-1)  

Odour emission rate per 

building for each pig type  

(ouE s-1) 

Volume of odour emissions per 

building for each pig type  

(ouE s-1/m3) 

Sows  16 800 0.205 

Farrowers 100 5000 1.282 

Weaners 7 3850 0.987 

Finishers 29 11600 2.973 

Total odour per building 5.447 

 

4.8 Table 2 shows the odour calculations for housing 400 and 750 outdoor pigs on site. 

 

 
2 EC (2017) JRC Science for Policy Report. Best Available Techniques (BAT) Reference Document for the Intensive Rearing of 

Poultry or Pigs 



Table 2: Odour calculations for the outdoor pigs* 

Number of 

pigs outside 

Odour emission 

rate per animal 

(ouE s-1)  

Odour emission rate for each 

outdoor pig section (ouE s-1) 

Area of odour emissions for each 

outdoor pig section (ouE s-1 /m2) 

Southern section  Western section Southern section  Western section 

400 29 11600 11600 6.96 2.19 

750 29 21750 21750 13.05 4.10 

*All outdoor pigs are finisher pigs 

 

Modelling Parameters 

4.9 The parameters and inputs within the model are outlined in Table 3. 

 

Table 3: Modelling Parameters 

Parameter Input 

Height of emissions released (m) Volume sources: 4.336 

Area sources: 0 

L1 (m) height of volume source 8.67 

Velocity (m/s) of area sources 0.1 

 

4.10 Terrain data was not included in the model as the farm and its surroundings are 

relatively flat. 

 

Meteorological inputs  

4.11 The Manchester Airport meteorological station was agreed with the Council3 as the 

most representative meteorological station for this area.  Five meteorological years 

were used, 2014 – 2018.  The H4 guidance recommends that “to represent conditions 

for an “average year” hourly meteorological data for a period of at least three, 

preferably five years should be used” in order to assess inter-year variations. 

Therefore, five years of weather data was used to calculate the 98th percentile of the 

hourly mean odour concentrations i.e. the odour concentration which is exceeded for 

only 2% of all hours (an average of 14 hours per month) for each calendar year. The 

98th percentile was also considered for the worst-case meteorological year which was 

determined to be 2018.  

 
3 Phone call between Miller Goodall Ltd and Chris Hodson of the Council on the 22nd May 2019, followed up with an email from 

Miller Goodall Ltd to the Council on the 22nd May 2019. 



 

4.12 The meteorological inputs and wind roses over the five years are shown in Appendix 

H.  

 

4.13 Calms were dealt with by the ADMS software whereby, if wind speed at 10 m is less 

than 0.75 m/s, the model will reset the value to 0.75 m/s. If this occurs the model will 

use the wind direction from the last hour which had a wind speed greater than 0.75 

m/s. If no such hour exists, because it is the start of the run, then this hour will be 

marked as invalid. 

 

Sensitive Receptors 

4.14 A 725 m by 515 m regular Cartesian grid has been used to produce the contour maps 

presented in the results of this study. The modelled spacing of the regular grid is 2.6 

m in the x direction and 3.6 m in the y direction. The source-oriented grids were also 

switched on in the model so that the resolution is even higher than this the 9.33. 

 

4.15 The grid points are defined at a height of 1.5 m above ground level within the model. 

 

4.16 Guidance is provided by IAQM on criteria for determining the impact of odour on highly 

sensitivity receptors, such as residential dwellings.   Moderately offensive odour, such 

as livestock rearing, which is predicted to be <3 C98, ouE/m3 is considered to be 

insignificant.  

 

Assessment Significance Criteria  

4.17 Odour from livestock is described as a moderately offensive odour source1. 

 

4.18 Guidance is provided by IAQM on criteria for determining the impact of odour on 

receptors1. Table 8 details the impact descriptors to be used for individual receptors in 

relation to odour exposure level in accordance with IAQM guidance. The overall 

significance of impacts is determined using professional judgement. 

 



Table 4 Proposed odour effects descriptors for impacts predicted by modelling - "Moderately 
Offensive" odours 

Odour Exposure Level C98,ouE/m3 

Receptor Sensitivity 

Low Medium High 

≥10 Moderate  Substantial Substantial 

5-<10 Slight Moderate Moderate 

3-<5 Negligible Slight Moderate 

1.5-<3 Negligible Negligible Slight 

0.5-<1.5 Negligible Negligible Negligible 

<0.5 Negligible Negligible Negligible 

 

 

4.19 In this case the proposed residential receptors at the appeal site are considered to be 

of high sensitivity. 

 



Appendix H: Email from Melody Horan of Miller Goodall Ltd to Franc Genley 

and Louise Purdy of the Council on the 20th May 2019 

 

 



Appendix I: Email from Miller Goodall Ltd. to the Council 22nd May 2019 

 

 



Appendix J: Meteorological model inputs and 
wind roses for Manchester Airport 

 

 

Table 1: Meteorological inputs 

Parameter Input  for the proposed development site Input  for the meteorological site 

Surface roughness 0.3 0.2 

Monin Obukhov length 10 30 

 







 



 



 



Appendix K: Appeal Dispersion Modelling 

Methodology 

 

Air Dispersion Model    

1.1 The Atmospheric Dispersion Modelling System for Roads (ADMS-Roads) v5.0.0.1 was 

used within the Appeal modelling to assess the impact of odour emissions from 

Belmont Farm in relation to current operations at the farm and for sensitivity tests of 

the model.   

1.2 The ADMS-Roads model is a comprehensive tool for investigating air pollution and 

odour. IAQM guidance1 states that “odour assessments are almost exclusively 

undertaken in the UK using the AERMOD or ADMS models”. The model uses algorithms 

for the height-dependence of wind speed, turbulence and stability to produce improved 

predictions. It can predict long-term and short-term concentrations, as well as 

calculations of percentile concentrations. 

1.3 The ADMS-Roads model has been comprehensively validated in a large number of 

studies by the software manufacturer CERC (Cambridge Environmental Research 

Consultants). This includes comparisons with data from the UK's Automatic Urban 

Network (AUN) and specific validation exercises using standard field, laboratory and 

numerical data sets. CERC is also involved in European programmes on model 

harmonisation, and their models have been compared favourably against other EU and 

US EPA systems. Further information in relation to this is available from the CERC web 

site at www.cerc.co.uk. 

 

Sensitivity tests to the 102076-3 model 

1.4 ST1 - Within the first sensitivity test, the model scenarios have been rerun for the 

odour associated with the proposed operations at Belmont Farm assessed within the 

102076-3 Report.  The alterations to the model consisted of altering the contour height 

to 0 m rather than the original 1.5 m and the temperature of the area sources (outdoor 

pigs) set to ambient rather than the original 15 °C; volume sources do not have 

adjustable temperatures within the model. All other modelling parameters remained 

the same as in the original 102076-3 model.   

 

 
1 IAQM (July 2018) Guidance on the assessment of odour for planning 

http://www.cerc.co.uk/


1.5 ST2 - The same alterations for ST1 remained in ST2; however, the odour emissions 

altered and SCAIL odour emissions were used within the model scenarios.   

 

1.6 The SCAIL odour emissions for these pig types are shown in Table 1. 

 

Table 1: SCAIL odour emissions per pig type 

Pig type Odour emission rate per animal (ou e s-1)  

Sows  26 

Farrowers 26 

Weaners 4 

Finishers 26 

 

1.7 The odour calculations and overall emissions for each pig building are shown in Table 

2. 

 

Table 2: Odour calculations for each pig building 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate per 

building for each pig 

type (ou e s-1) 

Volume of odour 

emissions per building 

for each pig type (ou e 

s-1 /m3) 

Sows  50 26 1300 0.333 

Farrowers 50 26 1300 0.333 

Weaners 550 4 2200 0.564 

Finishers 400 26 10400 2.666 

 Total odour per building  3.896 

 

1.8 Table 3 shows the odour calculations for housing 400 and 750 outdoor pigs on site. 

 

Table 3: Odour calculations for the outdoor pigs* 

Number of 

pigs outside 

Odour emission 

rate per animal 

(ouE s-1)  

Odour emission rate for each 

outdoor pig section (ouE s-1) 

Area of odour emissions for each 

outdoor pig section (ouE s-1 /m2) 

Southern section  Western section Southern section  Western section 

400 26 10400 10400 6.242 1.961 

750 26 19500 19500 11.703 3.677 

*All outdoor pigs are finisher pigs 

 



1.9 ST3 - Meteorological data Numerical Weather Prediction (NWP) was used instead of 

Manchester Airport Meteorological Station2.  The meteorological inputs for the 

meteorological site were set to match the proposed development site (surface 

roughness = 0.3; Monin Obukhov length = 10).  All other modelling parameters 

remained the same as in the original 102076-3 model.  The wind roses for the NWP 

from 2014 – 2018 are shown in Appendix M. 

 

Modelling for this Appeal  

1.10 Table 4 provides an overview of the modelling inputs used within the appeal 

modelling scenarios.   

 

 
2 NWP and Manchester Airport meteorological data were provided by ADM Ltd. 



Table 4 Appeal modelling scenarios 

Scenario Description 

Contour height 
Temperature of 

outdoor pigs 
Emission data Meteorological data 

Data used 
1.5 m 

(102076-3) 
0 m 

15OC 

102076-3 
Ambient 

BREF 

(102076-3) 
SCAIL 

Manchester 

(102076-3) 
NWP 

1 

Proposed Operations at Belmont 

Farm – Mr Harvey’s estimated 

number of indoor pigs 

 x   x  x  
C98 2018 

results 

2 

Proposed Operations at Belmont 

Farm – Mr Harvey’s estimated 

number of indoor and outdoor pigs 

 x  x x  x  
C98 2018 

results 

3 

Proposed Operations at Belmont 

Farm – RSPCA maximum number 

of indoor pigs 

 x   x  x  
C98 2018 

results 

4 

Proposed Operations at Belmont 

Farm – RSPCA maximum number 

of indoor and outdoor pigs 

 x  x x  x  
C98 2018 

results 

5 

Proposed Operations at Belmont 

Farm – Mr Harvey’s estimated 

number of indoor pigs 

 x   x   x 
C98 2018 

results 

6 

Proposed Operations at Belmont 

Farm – Mr Harvey’s estimated 

number of indoor and outdoor pigs 

 x  x x   x 
C98 2018 

results 

7 

Proposed Operations at Belmont 

Farm – RSPCA maximum number 

of indoor pigs 

 x   x   x 
C98 2018 

results 



8 

Proposed Operations at Belmont 

Farm – RSPCA maximum number 

of indoor and outdoor pigs 

 x  x x   x 
C98 2018 

results 

9 

Current Operations at Belmont 

Farm – 500 indoor pigs within the 

existing pig building 

 x NA NA  x x  
C98 2018 

results  

10 

Proposed Operations at Belmont 

Farm – 4200 indoor pigs, pig type 

and number matching 102076-3 

 x NA NA  x x  
C98 2018 

results  

11 

Proposed Operations at Belmont 

Farm – Mr Harvey’s estimated 

number of indoor pigs 

 x NA NA  x x  
C98 2018 

results 

12 

Proposed Operations at Belmont 

Farm – Mr Harvey’s estimated 

number of indoor and outdoor pigs 

 x  x  x x  
C98 2018 

results 

13 

Proposed Operations at Belmont 

Farm – RSPCA maximum number 

of indoor pigs 

 x NA NA  x x  
C98 2018 

results 

14 

Proposed Operations at Belmont 

Farm – RSPCA maximum number 

of indoor and outdoor pigs 

 x  x  x x  
C98 2018 

results 



Scenarios 1 – 8  

1.11 Scenarios 1 – 8 utilise the number and types of pigs within each pig building which 

were provided by Mr Harvey. In addition to the indoor pig numbers Mr Harvey informed 

me that Belmont Farm could fit 165 finisher pigs outside, finisher pigs were stipulated 

because this is the type of pig that Belmont Farm has stated it would keep outside. 

The outdoor pigs are applicable for both Mr Harvey’s estimated figures and the RSPCA 

maximum figures. The odour emissions associated with each area, west and south, 

are provided in Table 5 and Table 6.  

 

Table 5 West outdoor pig area 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Area of odour emissions 

for each pig type (ou e 

s-1 /m2) 

Finishers   165 16 2640 0.498 

Total odour emissions (ou e s-1 /m2) 0.498 

 

Table 6 South outdoor pig area 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Area of odour emissions 

for each pig type (ou e 

s-1 /m2) 

Finishers   165 16 2640 1.584 

Total odour emissions (ou e s-1 /m2) 1.584 

 

Scenarios 1 – 2; 5-6  

1.12 Mr Harvey provided an estimate for the number of indoor pigs Belmont Farm could 

house if the farm utilised the existing livestock building and the additional three 

livestock buildings which haven’t yet been built but have planning approval. Utilising 

the layout of the farm, Appendix A, Mr Harvey has provided an estimate for the number 

and pig type within each building, as shown in Table 7 - Table 10.   The odour 

emissions associated with these buildings are shown in Table 7 - Table 10.    

 



Table 7 Existing building 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Finishers  226 29 6554 1.680 

Total odour emissions (ou e s-1 /m3) 1.680 

 

Table 8 Weaner and farrowing approved building - Application number 06/2018/0336 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Farrowers  29 100 2900 0.743 

Weaners  380 7 2660 0.682 

Total odour emissions (ou e s-1 /m3) 1.425 

 

Table 9 Finished & dry sow approved building- Application number 06/2018/0337 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   48 16 768 0.197 

Finishers  111 29 3219 0.825 

Total odour emissions (ou e s-1 /m3) 1.022 

 

Table 10 Calf/beef rearing building  - Application Number 06/2018/0694 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   122 16 1952 0.500 

Total odour emissions (ou e s-1 /m3) 0.500 

 

Scenarios 3 – 4; 7-8  

1.13 Mr Harvey also provided the maximum indoor pig numbers feasible at Belmont Farm 

in accordance with RSPCA regulation.  These scenarios assume Belmont Farm utilised 

the existing livestock building and the additional three livestock buildings which haven’t 

yet been built but have planning approval.  

1.14 Utilising the layout of the farm, Appendix A, Mr Harvey has provided an estimate for 

the maximum pig number and type within each building, in accordance with RSPCA 



regulation, as shown in Table 11 - Table 14.  The odour emissions associated with 

these buildings are also shown in Table 11 - Table 14. 

 

Table 11 Existing building 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Finishers  
238 29 6902 1.769 

Total odour emissions (ou e s-1 /m3) 1.769 

 

Table 12 Weaner and farrowing approved building - Application number 06/2018/0336 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Farrowers  31 100 3100 0.795 

Weaners  400 7 2800 0.718 

Total odour emissions (ou e s-1 /m3) 1.512 

 

Table 13 Finished & dry sow approved building- Application number 06/2018/0337 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   51 16 816 0.209 

Finishers  117 29 3393 0.870 

Total odour emissions (ou e s-1 /m3) 1.079 

 

Table 14 Calf/beef rearing building  - Application Number 06/2018/0694 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   129 16 2064 0.529 

Total odour emissions (ou e s-1 /m3) 0.529 

 



Scenarios 9 – 14  

 

Comparing current with proposed operations at Belmont Farm (scenario 9) 

1.15 It is unknown to the applicant and myself the specific pig types currently housed at 

Belmont Farm. Four pig types will be housed within the farm’s proposed operations: 

sows, farrowers, weaners and finishers.   

1.16 As the specifics of the pig types housed within the farm are unknown, the model 

assessed the odour from the one pig building that is currently built, assuming it 

contains 500 pigs which have an odour emission rate of 26 per animal (ou e s-1).  The 

farm is likely to also house weaners; however, to avoid misassumptions and 

underpredicting, this worse case approach has been taken.  Therefore, to ensure the 

results are comparable SCAIL odour emissions were used with Mr Chris Harvey’s 

figures.  

1.17 The odour associated with the current operations at Belmont Farm are shown in Table 

11.  No outdoor pigs were considered.  

 

Table 15 Existing building 

Pig type 
Pig numbers per 

type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate 

each pig type (ou e s-

1) 

Volume of odour 

emissions per 

building for each pig 

type (ou e s-1 /m3) 

Finishers/Farrower/

Sows  
500 26 6902 1.769 

Total odour emissions (ou e s-1 /m3) 1.769 

 

Scenarios 10  

1.18 Within scenario 10, the number and ratio of pig types was assumed to be the same 

within all of the four buildings. This was modelled in Report 102076-3, as requested 

by the council and Belmont Farm. The number and ratio of pig type within each 

building is shown in Table 16, the odour produced per building is also provided in Table 

16. 

 



Table 16 Each building is proposed to house this number of pigs with this ratio of pig types 

Pig type 
Number of 

pigs 

Odour emission 

rate per animal 

(ouE s-1) 

Odour emission rate 

per building for each 

pig type 

(ouE s-1) 

Volume of odour 

emissions per 

building for each 

pig type 

(ouE s-1 /m3) 

Sows 50 26 1300 0.333 

Farrowers 50 26 1300 0.333 

Weaners 550 4 2200 0.564 

Finishers 400 26 10400 2.666 

Total odour per building 3.896 

 

Scenarios 11– 12  

1.19 The odour associated with the Mr Harvey’s estimated the number of indoor pigs 

Belmont Farm could house with the four livestock buildings were also calculated using 

SCAIL odour emissions.  These scenarios assume Belmont Farm utilised the existing 

livestock building and the additional three livestock buildings which haven’t yet been 

built but have planning approval.  

1.20 Utilising the layout of the farm, Appendix A, Mr Harvey has provided an estimate for 

the number and pig type within each building, as shown in Table 17 - Table 20.   The 

odour emissions associated with these buildings are also shown in Table 17 - Table 

20.    

 



Table 17 Existing building 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Finishers 226 26 5876 1.506 

Total odour emissions (ou e s-1 /m3) 1.506 

 

Table 18 Weaner and farrowing approved building - Application number 06/2018/0336 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Farrowers  29 26 754 0.193 

Weaners  380 4 1520 0.390 

Total odour emissions (ou e s-1 /m3) 0.583 

 

Table 19 Finished & dry sow approved building- Application number 06/2018/0337 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   48 26 1248 0.320 

Finishers  111 26 2886 0.740 

Total odour emissions (ou e s-1 /m3) 1.060 

 

Table 20 Calf/beef rearing building  - Application Number 06/2018/0694 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   122 26 3172 0.813 

Total odour emissions (ou e s-1 /m3) 0.813 

 

Scenarios 13 - 14  

1.21 The odour associated with the maximum indoor pig numbers feasible at Belmont Farm, 

in accordance with RSPCA regulation, were also calculated using SCAIL odour 

emissions.  These scenarios assume Belmont Farm utilised the existing livestock 

building and the additional three livestock buildings which haven’t yet been built but 

have planning approval.  



1.22 Utilising the layout of the farm, Appendix A, Mr Harvey has provided an estimate for 

the maximum pig number and type within each building, in accordance with RSPCA 

regulation, as shown in Table 21 - Table 24.  The odour emissions associated with 

these buildings are also shown in Table 21 - Table 24.   

 

Table 21 Existing building 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Finishers 238 26 6188 1.586 

Total odour emissions (ou e s-1 /m3) 1.586 

 

Table 22 Weaner and farrowing approved building - Application number 06/2018/0336 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Farrowers  31 26 806 0.207 

Weaners  400 4 1600 0.410 

Total odour emissions (ou e s-1 /m3) 0.617 

 

Table 23 Finished & dry sow approved building- Application number 06/2018/0337 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   51 26 1326 0.340 

Finishers  117 26 3042 0.780 

Total odour emissions (ou e s-1 /m3) 1.120 

 

Table 24 Calf/beef rearing building  - Application Number 06/2018/0694 

Pig type 
Pig numbers 

per type 

Odour emission rate per 

animal (ou e s-1) 

Odour emission rate for 

each pig type (ou e s-1) 

Volume of odour 

emissions for each pig 

type (ou e s-1 /m3) 

Sows   129 26 3354 0.860 

Total odour emissions (ou e s-1 /m3) 0.860 

 



Appendix L: ADAS Review 

  

 



 



 



Appendix M: Meteorological model inputs and 
wind roses for NWP 

 

 

Table 1: Meteorological inputs 

Parameter Input  for the proposed development site Input  for the meteorological site 

Surface roughness 0.3 0.3 

Monin Obukhov length 10 10 

 

 



 



 



 



 



Appendix N: Contours from 102076-3 model at a finer resolution 
 

 



 



 



 



 



  



Appendix O: Contours from sensitivity tests 

Sensitivity test 1: Contour height set to 0 m and temperature as ambient for area sources   

 



 



 



 



 



 



Sensitivity test 2: Contour height set to 0 m, SCAIL odour emissions used. 

   



 

 



Sensitivity test 3: Same as model 102076-3 except NWP meteorological data use. 

 



 

 



Appendix P: Contours from appeal modelling scenarios 

 



 

 



 



 



 



 



 



 



Appendix Q: Email from Barbara Davies of Belmont Farm to Miller Goodall 

Ltd. 28th May 2019 
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Appendix R: Original contours from 102076-3 model 
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Appendix S: Appeal site layout plan 

 



Appendix T: Screening assessment of existing 
odour at the proposed development site 

 

1 IAQM Assessment of Odour Methodology 

1.1 Introduction 

This appendix provides a review of the odour associated with the current operations at Old Rib Farm 

in relation to the proposed development following IAQM guidance1.  Odour risks deemed ‘negligible’ 

or ‘slight adverse’ are considered to be insignificant. 

1.2 Source Odour Potential 

The first step in the assessment is to estimate the odour generating potential of the site activities, termed 

the “Source Odour Potential”, which takes into account three factors: 

• The scale (magnitude) of the release from the odour source, taking into account the 

effectiveness of any odour control or mitigation measures that are already in place. This 

involves judging the relative size of the release rate after mitigation and taking account of any 

pattern of release (e.g., intermittency). 

• How inherently odorous the emission is. In some cases, it may be known whether the release 

has a low, medium or high odour detection threshold (ODT); this is the concentration at which 

an odour becomes detectable to the human nose. In most instances the odours released by a 

source will be a complex mixture of compounds and the detectability will not be known. 

However, for some industrial processes, the odour will be due to one or a small number of 

known compounds and the detection thresholds will be a good indication of whether the release 

is highly odorous or mildly odorous. 

• The relative pleasantness/unpleasantness of the odour.  

Using the factors above, Table 1 can be used to determine whether the source odour potential is Large, 

Medium or Small. 

 
1 IAQM (2018) Guidance on the assessment of odour for planning 



Table 1: Determining the Source Odour Potential 

Source 

Odour 

Potential 

Magnitude Compounds Unpleasantness Mitigation/Control 

Large Larger permitted 

processes of 

odorous nature or 

large Sewage 

Treatment Works 

(STWs); materials 

usage hundreds of 

thousands of 

tonnes/m3 per year; 

area sources of 

thousands of m2. 

The compounds 

involved are very 

odorous (e.g. 

mercaptans), 

having very low 

Odour Detection 

Thresholds (ODTs) 

where known. 

Processes classed as 

“Most offensive”2 (where 

known) 

compounds/odours 

having unpleasant (-2) to 

very unpleasant (-4) 

hedonic score. 

Open air operation with 

no containment, 

reliance solely on good 

management 

techniques and best 

practice. 

Medium Smaller permitted 

processes or small 

(STWs); materials 

usage thousands of 

tonnes/m3 per year; 

area sources of 

hundreds of m2. 

The compounds 

involved are 

moderately 

odorous. 

Processes classed in H4 

as “Moderately 

offensive”; or (where 

known) odours having 

neutral (0) to unpleasant 

(-2) hedonic score. 

Some mitigation 

measures in place, but 

significant residual 

odour remains. 

Small Falls below Part B 

threshold; material 

usage hundreds of 

tonnes/m3 per year; 

area sources of tens 

m2. 

The compounds 

involved are only 

mildly odorous, 

having relatively 

high ODTs where 

known. 

Processes classed as 

“Less Offensive” in H4; 

or (where known) 

compounds/odours 

having neutral (0) to very 

pleasant (+4) hedonic 

score. 

Effective, tangible 

mitigation measures in 

place (e.g., BAT, BPM) 

leading to little or no 

residual odour. 

 

1.3 Effectiveness of Pollutant Pathway 

Next, the effectiveness of the pollutant pathway as the transport mechanism for odour through the air 

to the receptor, versus the dilution/dispersion in the atmosphere, is estimated. Any factor that increases 

dilution and dispersion of the odorous pollutant plume as it travels from source (e.g., processes and 

plant) to receptor will reduce the concentration at the receptor, and hence reduce exposure. Important 

factors to consider here are: 

• The distance of sensitive receptors from the odour source. 

• Whether these receptors are downwind (with respect to the predominant prevailing wind 

direction). Odour episodes often tend to occur during stable atmospheric conditions with low 

wind speed, which gives poor dispersion and dilution; receptors close to the source in all 

 
2 Table 5 in the IAQM “Guidance on the Assessment of Odour for Planning” 



directions around it can be affected under these conditions. When conditions are not calm, it 

will be the downwind receptors that are affected. Therefore, receptors that are downwind with 

respect to the prevailing wind direction tend to be at higher risk of odour impact. 

• The effectiveness of the point of release in promoting good dispersion, e.g., releasing the 

emissions from a high stack will – all other things being equal - increase the pathway, dilution 

and dispersion. 

• The topography and terrain between the source and the receptor. The presence of 

topographical features such as hills and valleys, or urban terrain features such as buildings can 

affect air flow and therefore increase - or inhibit - dispersion and dilution.  

Using the factors above, Table 2 can be used to determine the effectiveness of the pollutant pathway.  

Table 2: Determining the Effectiveness of Pollutant Pathway 

Effective 

Pathway for 

Odour Flux to 

Receptor 

Distance Direction 
Effectiveness of 

dispersion/dilution 

High 

Receptor is adjacent 

to the source/site; 

distance well below 

any official set-back 

distances. 

High frequency (%) of winds 

from source receptor (or, 

qualitatively, receptors 

downwind of source with 

respect to prevailing wind). 

Open process with low-level 

releases, e.g., lagoons, 

uncovered effluent treatment 

plant, landfilling of putrescible 

wastes. 

Moderate 
Receptor is local to the 

source. 
- 

Releases are elevated, but 

compromised by building effects. 

Ineffective 

Receptor is remote 

from the source; 

distance exceeds any 

official set-back 

distances. 

Low frequency (%) of winds 

from source to receptor (or, 

qualitatively, receptors 

upwind of source with respect 

to prevailing wind). 

Releases are from high level 

(e.g., stacks, or roof vents >3m 

above ridge height) and are not 

compromised by surrounding 

buildings. 

1.4 Risk of odour impact 

In the third step, the estimates of Source Odour Potential and the Pathway Effectiveness are considered 

together to predict the risk of odour exposure (impact) at the receptor location, as shown by the example 

matrix in Table 3. 



Table 3: Risk of Odour Exposure (Impact) at the Specific Receptor Location 

Pathway Effectiveness 

Source Odour Potential 

Small Medium Large 

Highly Effective Pathway Low Risk Medium Risk High Risk 

Moderately Effective 

Pathway 
Negligible Risk Low Risk Medium Risk 

Ineffective Pathway Negligible Risk Negligible Risk Low Risk 

1.5 Receptor Sensitivity  

For the sensitivity of people to odour, the IAQM recommends that the air quality practitioner uses 

professional judgment to identify where on the spectrum between high and low sensitivity a receptor 

lies, taking into account the following general principles shown in Table 4. 

Table 4: Sensitivity of the Receptor 

High Sensitivity Receptor 

Surrounding land where: 

Users can reasonably expect enjoyment of a high level of amenity. 

The people would reasonably be expected to be present here continuously, or at least regularly for extended 

period, as part of the normal pattern of use of the land. 

Examples may include residential dwellings, hospitals, schools/education and tourist/cultural. 

Medium Sensitivity Receptor 

Surrounding land where: 

Users would expect to enjoy a reasonable level of amenity, but wouldn’t reasonably expect to enjoy the same 

level of amenity as in their home. 

People wouldn’t reasonably be expected to be present here continuously or regularly for extended periods as 

part of the normal pattern of use of the land. 

Examples may include places of work, commercial/retail premises and playing/recreational fields. 

Low Sensitivity Receptor 

Surrounding land where: 

The enjoyment of amenity would not be reasonably expected. 



There is transient exposure, where the people would reasonably be expected to be present only for limited 

periods of time as part of the normal pattern of use of the land. 

Examples may include industrial, farms, footpaths and roads. 

1.6 Magnitude of odour impact 

The next step is to estimate the effect of that odour impact on the exposed receptor, taking into account 

its sensitivity, as shown in Table 5 The odour effects may range from negligible, through slight adverse 

and moderate adverse, up to substantial adverse. 

Table 5: Likely Magnitude of Odour Effect at the Specific Receptor Location 

Risk of Odour Exposure 

Receptor Sensitivity 

Low Medium High 

High Risk of Odour 

Exposure 
Slight Adverse Effect Moderate Adverse Effect 

Substantial Adverse 

Effect 

Medium Risk of Odour 

Exposure 
Negligible Effect Slight Adverse Effect Moderate Adverse Effect 

Low Risk of Odour 

Exposure 
Negligible Effect Negligible Effect Slight Adverse Effect 

Negligible Risk of 

Odour Exposure 
Negligible Effect Negligible Effect Negligible Effect 

This procedure results in a prediction of the likely odour effect at each sensitive receptor. 

2 Assessment of Odour on the Development 

2.1 Source Odour Potential 

Old Rib Farm is the only odour source considered within the odour assessment.  

It is the understanding of the Appellant that Belmont Farm currently houses 400-500 pigs.  Using 

Table 1, the source odour potential can be described as medium. 

2.2 Pathway Effectiveness 

The development site is adjacent to the boundary of the farm; however, there will be landscaping in 

between the boundary.  Therefore, the residential dwellings are considered local rather than 

adjacent to the farm.  



Figure 1: Wind Rose from Manchester Airport 

 

Figure 1 shows wind roses from the closest meteorological station, Manchester Airport3, the 

Manchester Airport meteorological station was agreed with the Council4 as the most representative 

meteorological station for this area. The dominant wind direction is from the southwest to the 

northeast, i.e., from the proposed development, towards the farm.  

Using Table 2, the pathway effectiveness can be described as moderately effective, as although the 

source is local to the proposed dwellings to the south, the wind frequency is ineffective.   

2.3 Risk of Odour Impact 

Using the matrix in Table 3, the risk of odour impact can, therefore, be described as low risk as there 

is a medium source odour potential and a moderately effective pathway.  

2.4 Receptor Sensitivity 

Using Table 4 in Appendix B, the receptor sensitivity can be described as highly sensitive because 

the proposed development is for residential use; therefore, users can reasonably expect a high level 

of amenity. 

2.5 Magnitude of Odour Impact 

Using the matrix in Table 5 in Appendix B, the magnitude of odour impact can be described as a 

slight adverse effect, as there is a low risk of odour impact on highly sensitive receptors.  The IAQM 

guidance considers slight adverse effects to be insignificant.  

3 Discussion 

In accordance with IAQM guidance1, the magnitude of odour impact associated with the current 

operations at Old Rib Farm in relation to proposed residential dwellings is considered to be 

insignificant.   

 

 
3 Wind rose taken from <https://www.windfinder.com/windstatistics/manchester_airport>. The statistics are based on 
observations taken between 09/2009 - 02/2021.  

4 Phone call between Miller Goodall Ltd and Chris Hodson of Preston City Council on the 22nd May 2019, followed up with an 
email from Miller Goodall Ltd to PCC on the 22nd May 2019. 



Appendix U: Receptor locations 

  



 



 


