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Dear Ben, 

A REVIEW OF ODOUR MODELLING ASSESSEMENTS FOR TWO PROPOSED RESIDENTIAL DEVELOPMENTS ON 

LAND OFF HALFPENNY LANE, LONGRIDGE BY MILLER GOODALL 

Thank you for your instruction to review the odour/air quality modelling reports prepared by Miller Goodall 

(MG) to support applications for residential development of Halfpenny Lane, Longridge.  As far as I can see the 

reports, which are referenced as 102077-2 and 102076-2 and both dated 7 October 2019, seem to be identical 

in the way in which they assess the impact of built and consented building for housing pigs at Belmont Farm.  

Our understanding is that the Council is concerned about the potential for adverse impacts from odours arising 

from pig buildings at Belmont Farm, as well as associated outdoor pig rearing on the two proposed residential 

developments considered by MG. 

I have focused my review on the odour impact of the built and consented pig building at Belmont Farm 

because, as explained below, my opinion is that odour emissions from the pig buildings alone would have a 

significant negative impact on the amenity of the proposed residential developments even without any 

contributions from any outdoor pig rearing activities.    

 

Number and type of pigs houses in built and consented pig buildings 

The drawings at Appendix B in both Miller Goodall (MG) reports 102077-2 and 102076-2 show one building 

approved for farrowing and weaning pigs, one building approved for finishing pigs and dry sows, and an 

additional two approved buildings with slurry pits, but without any type of pigs specified. 

 

Despite the differentiation in the allocation of different types/classes of pigs to at least two of the buildings in 

Appendix B, the MG reports both seem to make the assumption that all four of the individual buildings will be 

used to house a mixture of  dry sows, farrowing sows, weaner pigs and finishing pigs, as set out at Table 3.  It 

is not clear if this allocation of all of the different classes of pig to all four buildings was agreed with the 

operators of Belmont Farm, but these assumptions are not consistent with the layout in Appendix B, and they 

are not typical of general pig industry practice.  On the vast majority of pig farms each building typically houses 

one, or at most two, classes of pigs (e.g. all dry sows, all farrowing sows, all first and second stage weaners in 

one building, or all rearing and/or finishing pigs in one building)     
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This factor of the mixed stocking regime assumed by MG is potentially important because if a higher proportion 

of finishing pigs are housed in the two unspecified “eastern” buildings in the drawing at Appendix B, then the 

greater weight of pigs and resulting higher rates of odour emissions from heavier pigs in those two buildings 

would potentially mean higher levels of odour emissions from the buildings closest to the proposed 

development to the East of the pig unit.  The untypical, and rather unlikely, stocking regime assumed by MG 

in Table 3 in both of their reports is one of the key factors defining the odour emissions that have been 

modelled by MG.  

 

Even excluding the other “classes” of pigs, the modelling carried out by MG assumes a total of 1,600 finishing 

pigs within the overall total of 4,200 pigs modelled across the four consented buildings, with 400 finishing pigs 

per buildings.  Up to 1,600 finishing pigs is a substantial scale of pig production in relatively close proximity to 

the proposed residential developments, and therefore suggests that odour is a significant concern even from 

the housed finishing pigs, let alone the associated housed sows (farrowing and dry) and weaners, and any 

contribution from outdoor pigs. 

 

Overall Impression of Miller Goodall Modelling Outputs 

Scaling from the drawing in report 102076-2, with the pig buildings each assumed to be 30m long, suggests 

the “centre” of the four consented pig buildings is less than 90m from the closest of the proposed dwellings, 

and separation distances are even less than this from the pig buildings to the gardens of the proposed 

dwellings on the application to the East.   Similarly scaling from the drawing at Appendix B in report 102077-2 

also shows relatively small separation distances.  

 

The odour contours in Appendices C and F of both MG reports concern the odour impacts of pigs housed in 

buildings, without any contributions from the possible outdoor pigs.    There are two fundamental concerns 

about the modelling outputs.  Firstly, It is unclear why the sandy coloured higher odour impact “centre” of the 

MG odour contour plots all seem to be offset to the north west of the odour “centre of gravity” of the four pig 

buildings.  In Figures 1 and 2 below I have tried to illustrate this point by representing the approximate centre 

point of the four pig buildings with a blue “spot” on the MG odour contour maps in Appendix C from reports 

102076-1 and 102077-2.  

 

These representations show that the MG odour contours are centred round an area which is at least 100m to 

the north west of the midpoint of the four pig buildings.  MG provide no commentary or explanation for this 

untypical north westerly displacement of the odour footprint/contours of the pig buildings.  The displacement 

is, as far as I can see, not obviously explained by the “prevailing” wind effects.  Although the Manchester 

Airport wind rose in the MG reports at Figure 1 in the MG reports shows a fairly high proportion of southerly 

winds which may “weight” the odour contours in a northerly direction, it does not provide any explanation for 

a westerly shift of the odour footprint.   Despite the effects of the southerly components of the prevailing 

winds, I would not expect to see the peak odour impact contours to be completely detached from the buildings 

as shown in the MG reports.  

 

The second significant concern about the MG odour contour maps is that the contours in Appendices C and F 

of the MG reports seem to show that the highest odour impacts from the pig buildings would be ≤3.7 ouE/m3.  

It seems inconceivable that, at least in locations immediately adjacent to naturally ventilated pig buildings, 
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98th percentile odour impacts appreciably higher (than 3.7 ouE/m3) would not be experienced.  The MG 

contours show odour exposure adjacent to the pig buildings of between 0.5 to 3.0 ouE/m3 in close proximity 

to the buildings themselves.  This is all the more surprising and inexplicable because MG seems to have 

assumed that emissions are emitted throughout the height profile of the buildings as discussed below.  With 

emissions at low levels the localised odour levels around stocked buildings can be expected to be relatively 

high as there will be minimal dispersion and mixing of odours in close proximity to the buildings.  

 

 
Figure 1 Odour Contour Plot in Appendix C of MG Report 102076-2 with the approximate centre point of the 
four modelled pig buildings marked with the blue circle, and a red “arrow” extending approximately 200m 
from the centre of the pig buildings. (Not to scale) 
 



 

4 
 

 
Figure 2 Odour Contour Plot in Appendix C of MG Report 102077-2 with the approximate centre point of the 
four modelled pig buildings marked with the blue circle, and a red “arrow” extending approximately 200m 
from the centre of the pig buildings. (Not to scale)  
 
ADAS Experience of Pig Farm Odour Impacts 

The Environment Agency’s H4 odour guidance recognises that odour modelling is not the only approach to 

assessing the potential odour impacts of odorous installations, and acknowledges there are also merits in 

comparisons with similar sites when assessing the odour impacts of installations such as pig farms, , as set out 

in the guidance on pages 7 and 8:  

 

“For new proposals the expected exposure arising from different options can be estimated through, for 

example: 

 modelling to the standards given in Appendix 3; 

 evidence of other similar operations carried out in similar circumstances - when making these 

comparisons you should take into account the degree of relevance of the comparative sites..” 

 

On this basis I have reviewed some of our experience of odour impact assessments for pig rearing and finishing 

buildings in other locations, where ADAS has used odour modelling studies to support planning applications 

for pig finishing buildings, and in modelling assessments carried out in the context of statutory nuisance cases.  

This experience suggests, that the relatively close proximity of the proposed residential developments to the 

pig unit at Belmont Farm would result in significant adverse impacts on amenity.  In fact our experience 

suggests that there would a significant risk of odour nuisance at both of the proposed residential 

developments when all four consented building are completed and stocked with pigs, even without any 

contribution from outdoor pigs.  
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By way of example, a pig rearing enterprise of similar, but smaller scale to that at Belmont Farm, in Kirby 

Bellars in Leicestershire, caused a nuisance with approximately 1,100 finishing pigs housed in two straw 

bedded, naturally ventilated buildings.  There were two buildings at Kirby Bellars of similar scale (30.48 m x 

15.24m) to the four consented buildings at Belmont Farm (30m x 15m) and they caused off-site nuisance and 

complaints at distances up to 250m to 300m from the centre of the buildings which ultimately resulted in the 

service of a statutory nuisance abatement notice.  Distinct pig building odours were validated by Melton 

Borough Council environmental health officers at distances of up to 300m from the two pig buildings.   

 

The Kirby Bellars pig unit was stocked with a significantly lower numbers of finishing pigs alone than could be 

housed in the consented buildings at Belmont Farms, and the housing there was based on a straw bedding 

system, rather than the slatted floors in use and proposed at Belmont Farm.  The general expectation is that 

straw based systems are less odorous than the slats and slurry system consented at Belmont Farm.  From this 

experience alone, it can be concluded that the two alternative proposed residential developments at 

Halfpenny Lane would be at a very high risk of unacceptable impacts on amenity from pig buildings odours, 

even if only the finishing pigs are considered.   

 

In the absence of any controls on stocking regimes in the consented pig buildings at Belmont Farm it may be 

possible that in future the buildings could be used to house higher numbers of finishing pigs, which would 

have even higher odour emissions than the 1,600 finishing pig places considered by MG.  

 

A further illustration of the potential for adverse odour impacts within 100m to 300m of pig units of the scale 

of that at Belmont Farm can be gained by a review of the odour dispersion modelling carried out by ADAS for 

two proposed buildings to house approximately 1,000 pigs at Brick Hill Farm, as set out in Annex 1.  This 

modelling was based on a similar odour emissions rate (27.4 ouE/s/pig) to the precautionary emission rate of 

29 ouE/s/pig used by MG, but with a lower number of pigs and with natural ventilation augmented with high 

level extraction fans to improve odour dispersion.   Dispersion of odours with at least partial ventilation 

through high level fan chimneys can be expected to provide better initial odour dispersion than the natural 

ventilation regime in use and proposed at Belmont Farm.  Despite that advantage of better dispersion 

arrangements, dispersion modelling in the Brick Hill case showed that even with natural ventilation 

arrangements augmented with fans, and with fewer pigs than at Belmont Farm, the 3 ouE/m3 odour contour 

extended outwards with a radius of approximately 250m from the centre of the two buildings which were 

modelled housing a total of 1,000 pigs.  This can be seen in Figure 5 of the report at Annex 1, and the same 

report shows that Receptors 2 and 3, which are approximately 200-250m from the pig buildings were expected 

to experience odour impacts in excess of the 3.0 ouE/m3 benchmark which is used by MG, and which is widely 

recognised as being appropriate for pig and poultry farm odours.    

 

It also is noted that in the Brick Hill Farm case, which was modelled with “better” dispersion arrangements 

than implied by the use of volume emitting sources by MG, the localised odour impacts around the pig 

buildings themselves were in excess of 20 ouE/m3, which is much higher than the <3.0 ouE/m3 predictions 

around the pig buildings shown by MG in Appendices C and F.  The low odour impacts predicted by MG in the 

immediate area around the pig buildings at Belmont Farm are not consistent with ADAS experience from our 

own modelling and from reviewing other consultants’ reports. 
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The red arrows that I have added to Figures 1 and 2 above provide some indication of the scale of even a very 

optimistic minimum 200m separation distance from the centre of the pig buildings at Belmont Farm into the 

two proposed development sites.    

 

From these two examples our experience leads us to conclude that there would be a very high risk of adverse 

odour impacts on the proposed residential developments when all four of the consented buildings at Belmont 

Farm are built and stocked with 400 finishing pigs each, even without any odour contributions from sows and 

weaners in the buildings, and from outdoor pigs.   For this reason, and because we have concerns about the 

relevance and results of the MG odour modelling studies we strongly recommend that the applications for 

residential developments should not be consented. 

 
Comments on MG Modelling Reports 
Aside from our concerns the proposed close proximity of residential developments to pig buildings, there are 

some omissions from the MG modelling reports in relation to model inputs, and also some associated 

uncertainties.  These “unknowns” and uncertainties may in part, or in combination, explain some of the 

differences between the results and findings of MG and those seen by ADAS and other consultants in modelling 

of pig units of a similar scale elsewhere in relation to the limited extent of the odour contours and odour 

impacts predicted by MG.  In particular, we are unable to comment on the validity or suitability of the following 

model inputs which don’t seem to be reported by MG including: 

 

1. The surface roughness and Monin-Obukhov lengths used within the dispersion model have not been 

specified within the air quality assessment reports; 

2. There are no details about the spacing of the modelled “grid points” within the overall modelling grid 

area.  Unacceptably large or coarse grid spacing may lead to some “peak” odour impacts not being 

represented.  This could be a possible explanation for the relatively low odour impacts shown by MG 

in the immediate area around the pig buildings, although it doesn’t obviously explain the north west 

“shift “ of the building odour contours. 

3. It is not clear whether terrain has been incorporated within the model, or if it is an important factor 

in relation to this location; 

4. There is no explicit explanation about the height of the emission releases modelled, although as set 

out below, it may be possible to derive this.  This is important because low level odour emissions 

releases/sources, such as those from the naturally ventilated pig buildings in this case, can be subject 

to very poor odour dispersion, with odours “drifting” away from their sources towards local receptors 

with very little mixing under low wind speed and calm weather conditions.     

5.  There is no discussion about if, or how, “calms” or low wind speeds have been taken account of within 

the modelling.   The IAQM guidance sets out at section A1.4 in relation to modelling “The treatment 

of calms can have a considerable influence on the predicted 98th percentile from a model and the 

approach selected should be justified within the assessment report.” 

The modelling of calm and low wind speed conditions is a critically important factor with low level 

(height) odour releases because low level outlets compromise initial mixing and dispersion of odours 

in the atmosphere. 
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6. There is no discussion about how the effects of buildings have been taken account of in the modelling.  

The “Influence of buildings/structures on dispersion” is identified as a critical model input in section 

A1.4 of the IAQM guidance.  Buildings can be expected to influence the mixing and dispersion of 

odours, and not least as a result of so-called “downwash” effects.  It may, for example, be necessary 

to model the building odour emissions as “point” sources within the ADMS model to allow downwash 

to be accounted for, at least as a sensitivity analysis.  This approach (of using point sources) is quite 

widely used by other consultants modelling farm building emissions with the ADMS 5 series of models 

to allow building downwash effects to be taken into account. 

    
These factors are important because, as set out above, we are unable to explain why the odour contours for 

the pig buildings presented in Appendices C and F of the MG reports are displaced and “centred” in an area 

which is approximately 100m north west of the location of the four pig buildings.  There is no discussion of this 

phenomenon in the MG report.  We are also very concerned that the MG reports seems to suggest that 98th 

percentile odour impacts or concentrations in the immediate area of the pig buildings are very low, with 

impacts ≤3.0 ouE/m3.   

 

These two aspects of the MG modelling results are inexplicable given the low level of odour emissions which 

can be expected with natural ventilation and the nature of the overall building “volume” odour source 

modelling used by MG.  The MG report implicitly suggests that the odour emissions have been modelled as 

volume sources extending from the ground upward to the full height of the buildings because it seems that 

the volume specific emission rate is based on the entire volume of the buildings.  This assumption does not 

take account of the fact that there will in reality be minimal direct emissions from the “solid” element of pig 

building walls which are understood from the application drawings to be approximately 2m in height.   In that 

case there will be no odour releases below 2m above ground level.   

 

If MG did assume that emissions will extend from the ground level upwards, then it seems illogical that odour 

concentrations/impacts will not be greater than 3 ouE/m3 between and around the buildings because under 

calm and low wind speed weather conditions odorous air will be leaving the buildings at odour concentrations 

of at least several hundreds of odour units per cubic metre (ouE/m3).  For comparison, and more typically, the 

odour contours in Figure 5 of the report at Annex 1 showed odour impacts greater than 10 to 20 ouE/m3 in the 

area immediately around the pig buildings. 

 

Conclusions and Recommendations 

1. The odour emission rates modelled by MG are suitably precautionary. 

2. The odour impact assessment benchmark of 3.0 ouE/m3 used by MG is appropriate.  

3. Scaling from the drawings in the MG report suggests the approximate “centre” of the four consented 

pig buildings is less than 90m from the closest of the proposed dwellings to the east in the report for 

John Holden and Tim Forrest (Report ref 102077-2), and separation distances are even less than this 

from the pig buildings to the gardens of the proposed dwellings on this applications.   These are very 

limited separation distances from a quite substantial pig farm, and this factor alone suggests that there 

would be material risk of adverse odour impacts on amenity.  
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4. The odour contours in Appendices C and F of both MG reports concern the odour impacts of pigs 

housed in buildings, without any contributions from the possible outdoor pigs.  There are two 

fundamental concerns about the modelling outputs.  Firstly, It is unclear why the sandy coloured 

higher odour impact “centre” of the MG odour contour plots all seem to be offset to the north west 

of the odour “centre of gravity” of the four pig buildings by at least 100m.  MG provide no commentary 

or explanation for this inexplicable north westerly displacement of the odour footprint/contours of 

the pig buildings.  This displacement casts doubts about the validity of the some of the model inputs 

and is not consistent with our wider experience of modelling the impact of low levels emissions from 

intensive livestock buildings.  

5. The second significant concern about the MG odour contour maps is that the contours in Appendices 

C and F of the MG reports seem to show that the highest odour impacts from the pig buildings would 

be ≤3.7 ouE/m3.  It seems inconceivable that at least in locations immediately adjacent to naturally 

ventilated pig buildings, appreciably higher 98th percentile odour impacts (than 3.7 ouE/m3) would be 

experienced.  The MG contours show odour exposure adjacent to the pig buildings of between 0.5 to 

3.0 ouE/m3 in close proximity to the buildings themselves.  This is all the more surprising and 

inexplicable because MG seems to have assumed that emissions are emitted throughout the height 

profile of the buildings.  With emissions at low level the localised odour around stocked buildings can 

be expected to be relatively high as there will be minimal dispersion and mixing of odours in close 

proximity to the buildings.  

6. ADAS experience of odour modelling and nuisance cases elsewhere, including two specific examples 

of slightly smaller pig enterprises leads us to conclude that there would be a very high risk of adverse 

odour impacts on any proposed residential developments within 200m to 250m from the pig buildings 

at Belmont Farm when all four of the consented buildings Farm are built and stocked with 400 finishing 

pigs per building.  This conclusion is arrived at even without any consideration of odour contributions 

from sows and weaners housed in the same buildings, and from any outdoor pigs.   For this reason, 

and because we have concerns about the relevance and results of the MG odour modelling studies we 

strongly recommend that the applications for residential development should not be consented. 

Please contact me if you require clarification or have any queries. 

Yours Sincerely 
Steve Peirson,  

Principal Odour Consultant 

 


