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8. ODOUR IMPACT ASSESSMENT. 
 
 
8.1 INTRODUCTION 
 

8.1.1. This section should be read in conjunction with the following drawings in the 
Appendices the Existing Site (Plan 02) and the Proposed 2015 Masterplan (Plan 
11G). 

 
8.1.2. The overall objectives of the Masterplan review are set out in Chapter 1 with the 

purpose of the development noted in Chapter 3. This chapter describes the 
development proposals in further detail. 

 
8.1.3. The existing layout of Plocks Farm (Plan 02) has evolved since 1992 through a 

mixture of converting the core farm buildings in tandem with new purpose-built 
facilities for the expanding business.  The plan shows the layout as at August 
2015, and identifies completed buildings as well as those approved but not yet 
built. 

 
Report Context 
 
8.1.4. ADAS has been appointed by GA Pet Food Partners to prepare an updated 

Odour Impact Assessment in connection with the proposed further developments 
at Plocks Farm, Liverpool Road, Bretherton, Leyland (drawing 11G).  The 
proposed development includes new facilities for the production of pet foods with 
a high proportion of meat and a new anaerobic digestion (AD) plant with a 
combined heat and power (CHP) for the recovery of energy from wastes and 
effluents derived from the pet food plant.  

 
8.1.5. This assessment is based on an update of the Odour Impact Assessment that 

was undertaken for the 2009 Masterplan (at Appendix 1) with accompanying 
dispersion modelling study (Appendix 2) and addendum (Appendix 3). 

 
8.1.6. The odour abatement and dust control measures agreed as part of the March 

2010 planning permission have been implemented and found to be exceptional 
in eliminating odour, thus preventing the need for the “Phase 2” and “Phase 4” 
works included in the approval, being the construction of a 30 metre high 
dispersal chimney.  

 
8.1.7. Construction has now commenced on Phase 3 with two further wet scrubbers 

and biobeds being added to enable the removal of the current temporary 
activated carbon filters and the associated 17m high chimney. 

 
8.2 ODOUR CONTROL HISTORY 

 
8.2.1. The site has been developed as a pet food manufacturing operation with 

production information available from 1995.  It produces high quality dry pet food 
branded products that are sold under various major brand labels.  In October 
2007 Golden Acres commissioned ADAS (Steve Peirson) to undertake a review 
of odour sources at the Plant.  This work identified three main areas of concern: 

 
8.2.1.1. The effluent treatment plant had numerous sources of high strength 

odours. 
 
8.2.1.2. The wet scrubbers and biological filters treating processing odours 

were in need of maintenance. 
 
8.2.1.3. There was potential for fugitive odour emissions (low strength) to leak 

from the plant buildings. 
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8.2.2. A series of recommendations were made by ADAS and, as a result, the following 
works were carried out by the Company: 

 
8.2.2.1. Emissions of odour from the effluent treatment plant were treated, at 

source, through a combination of extra enclosure and extraction 
through catalytic iron filters, biological filters and activated carbon 
filters. 

 
8.2.2.2. A programme of maintenance and improvement of the existing wet 

scrubbers and biofilter systems treating process extraction air was 
carried out.  This work included replacement of bark media within 
existing biofilters, and covering of the bio-filters, with treated air 
dispersed through short stacks. 

 
8.2.2.3. The factory buildings were subject to a programme of work to achieve 

a better “seal” of the building envelope to help control fugitive odour 
emissions by thereby reducing natural ventilation. 

 
8.2.3. By April 2008 it became evident that an air (odour) extraction and treatment 

system was required to further improve control of the “headspace” air within the 
factory.  The improvements previously carried out to the building structure to 
control fugitive emissions were leading to unacceptably hot working conditions 
within the factory by restricting ventilation.  It was also reasoned that an 
extraction system would also provide enhanced control of fugitive emissions.  A 
further detailed report and proposal was submitted to the Environment Agency as 
illustrated in Appendix 4.  

 
8.2.4. In October 2008, following completion of the previously recommended scope of 

works, a further odour emissions assessment was undertaken; a copy of the 
report is included at Appendix 5.  This report confirmed: 

 
8.2.4.1. That the localised treatment of odours from the effluent treatment 

plant had been a success. 
 
8.2.4.2. Improved maintenance of the wet scrubbers and refurbishment of the 

bio-filters had very considerably improved the overall odour control. 
 
8.2.4.3. The containment of fugitive emissions and extraction of potentially 

odorous air from the interior of the building to abatement by a new 
activated carbon filter and dispersion stack installation had proved 
very successful. 

 
8.3 2009 CONSENTED MASTERPLAN ODOUR IMPROVEMENTS 
 

8.3.1. In 2009 the Company drew up development plans to expand and improved 
production facilities and as part of those developments new dust and odour 
control measures were proposed with a phased programme of implementation, 
and consented by the local planning authority in 2010.   These phases are 
summarised below, together with commentary and interpretation in relation to the 
proposed new Masterplan. 

 
2009  Phase One  
 
8.3.2. The Company proposed and constructed three new wet scrubbers and biofilters 

(Biobeds 1, 2 and 3) to enable to treat air extracted from: 
 
8.3.2.1. Process air extracted from the current Lines A, B & C 
 
8.3.2.2. Process air extracted from a proposed new production process line - 

Line D 
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8.3.2.3. Factory headspace extraction from the building housing Line D 
 
8.3.2.4. Raw materials tipping areas for Lines A, B & C 

 
8.3.3. Biofilter technology was selected as the preferred option for odour abatement 

based on successful experience with existing biofilters on the site and a Best 
Available Technology (BAT) assessment (Appendix 6). 

 
8.3.4. The new biofilters replaced the existing biofilters and the total design volume of 

air to treatment by the new biofilters was 303,000 m
3
/hour.  Each of the three 

new biofilter beds were designed to treat a maximum air flow of 125,000 m³ per 
hour with a media volume of 2,100 m³, At the rated air flow of 303,000 m

3
/hour 

over three biofilters, the air residence time was approximately 75 seconds.  Each 
of the three biofilters were equipped with a 12m stack, at the southern end of the 
biofilters, discharging treated air at 12m above ground level. 

 
8.3.5. An activated carbon filter plant was installed to treat air extracted from the factory 

headspace of Lines A, B & C  together with air streams from the effluent 
treatment plant and discharge treated air through a 17m stack.   

 
8.3.6. Extraction rates and air treatment routes for Phase One are set out in table 8.3.1 

below: 
 
Table 8.3.1 Phase One Odour Sources and Air Extraction Rates and Abatement 
 

Odour Sources Air Extraction 
Rate 

(m
3
/hour) 

Air Treatment 

Factory Headspace Ventilation 
Over  Process Lines A, B & C 

90,000 
Dust and activated carbon filters and 
17m dispersion stack 

Effluent Treatment Plant 
(Reception & Buffer Tanks etc), 

<10,000 
Local biofilters and activated carbon 
filters to 17m dispersion stack 

 
<100,000 Activated carbon filter and 17m stack 

   

Process Extraction Air from 
Production Lines A, B & C 

150,000 

Three new water scrubbers and 
covered biofilters with stacks 
(Biobeds 1, 2 and 3) to 12m stacks 
on each of the three new biofilters 

Process Extraction Air from 
Proposed New Production Line 
D 

75,000 

Factory Headspace Ventilation 
Over  Process Line D 

68,000 

Raw Materials Tipping & 
Reception Areas Extraction 

10,000 

Total Air Flow 303,000  

 
2009 Phase Two 
 
8.3.7. The performance of the biofilters constructed in Phase One was to be monitored 

and the results assessed by emissions testing, using odour sampling and 
olfactometric analysis to quantify emissions, and by local subjective assessments 
in the area around the plant once the biofilter media microbial population has had 
opportunity to become established.  The results of the objective odour sampling 
and analysis were to be compared with the predictions derived from the 
modelling set out at in Appendix 2 and summarised below.  The dispersion 
modelling findings provided guidance that: 
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8.3.7.1. If treated air off the three biofilters has odour concentrations up to 

1,500 ouE/m
3
, then 12m biofilters stacks would provide effective 

control of off-site odour impact. 
 
8.3.7.2. If treated air off the biofilters has odour concentrations which are 

consistently in excess of 1,500 ouE/m
3
, and if there is any 

substantiated off-site odour impact, then treated air off the biofilters 
should be extracted and ducted to a new 30m dispersion stack. 

 
8.3.8. The proposals were thus that if the results of the emission testing had shown that 

biofilter emissions were above the “limits” derived by dispersion modelling, then 
further improvements in odour mitigation measures would installed.  The 
proposal was that treated air off the biofilters should be extracted and ducted to a 
new 30m dispersion stack if necessary. 

 
8.3.9. The odour abatement and dust control measures agreed as part of the March 

2010 planning permission were implemented and found to be exceptionally 
effective in abating odour, thus eliminating the need for the “Phase 2” included in 
the approval, being the construction of a 30 metre high dispersion chimney.  

 
8.3.10. Emission for the 2009 Phase 1 current/existing scenario have been remodelled 

with updated weather data as Scenario 1 in a new modelling assessment that is 
included at Appendix 7.  This modelling is based on the latest version of the 
ADMS dispersion modelling and uses an updated weather file for comparison 
with future emissions scenarios.  

 
2009 Phase Three & Phase Four 
 
8.3.11. The consented Phase Three development included the proposal to construct a 

further two new wet scrubber and biofilter sets to enable air from the following 
sources to be added to that treated by the new biofilters built during Phase One 
of the development: 

 
8.3.11.1. Process air extracted from a proposed new production process line - 

Line E. 
 
8.3.11.2. Factory headspace extraction from the building housing the current 

Lines A, B & C (air currently treated by activated carbon filters) 
 
8.3.11.3. Additional raw materials storage areas within the extended plant. 
 
8.3.11.4. Air extracted from the Effluent Treatment Plant (air currently treated 

by a series of small abatement plants) 
 

8.3.12. Extraction rates and air treatment routes proposed after completion of Phase 
Three are set out in table 8.3.2 below: 
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Table 8.3.2  Phase Three Odour Sources and Air Extraction Rates and Abatement 

 

Odour Sources Air Extraction 
Rate (m

3
/hour) 

Air Treatment 

Process Extraction Air from 
Production Lines A, B & C 

150,000 
 
 
 
 
 
 
Three  new water scrubbers and 
covered biofilters with stacks built 
within Phase One 
 
PLUS 
  
Two new water scrubbers and 
covered biofilters proposed in 
Phase Three 
 
Air dispersed through 12m stack on 
each of the five biofilters 

Process Extraction Air from 
Proposed New Production Line D 

75,000 

Process Extraction Air from 
Proposed New Production Line E 

67,000 

Factory Headspace Ventilation 
Over  Process Lines A, B & C 

90,000 

Factory Headspace Ventilation 
Over  Process Lines D & E 

68,000 

Additional Raw Materials Storage 
Area Extraction 

30,000 

Effluent Treatment Plant 
(Reception & Buffer Tanks etc), 

10,000 

Raw Materials Tipping & 
Reception Areas Extraction 

10,000 

Total Air Flow 500,000  

 
 

8.3.13. The proposed additional biofilters were planned to replace the existing activated 
carbon filter treating factory headspace air extracted from Lines A, B & C, and 
the small localised abatement plants on the effluent plant, as well as dealing with 
air extracted from the final additional process line (Line E) and associated 
production areas. 

 
8.3.14. The total volume of air to treatment by all five of the new biofilters was proposed 

to be 500,000 m
3
/hour.  

 
8.3.15. Emissions for this consented 2009 Phase 3 scenario have been remodelled with 

updated weather data as Scenario 2 as the future baseline in the new modelling 
assessment that is included at Appendix 7.  This modelling assessment is based 
on an updated weather file for comparison with proposed future development 
emissions scenario. In effect the Scenario 2 model represents the future baseline 
of emissions that will arise when all five of the biofilters (Biobeds 1 to 5) 
consented in 2010 are brought into use. 

 
8.4 PROPOSED NEW ODOUR CONTROL MEASURES 2015 

 

8.4.1. The Company is now seeking approval for a raw material dosing and grinding 
line, known as the Ingredients Kitchen, together with a meat processing line 
known as the Meat Kitchen, and an Anaerobic Digestion Plant to generate power 
from wastes and effluent from the plant.    

 
8.4.2. In terms of odour controls these development will eventually see the replacement 

of the temporary activated carbon filter abatement system and stack that has 
been used to abate emissions from part of Line B as well as effluent treatment 
plant odours.  Two new scrubbers and biofilters (Biofilters 4 and 5) were 
consented in 2010 and will be constructed to the west of the three existing 
biofilter.   
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8.4.3. In addition to previously consented abatement facilities, a new biofilter (Biofilter 
6) is proposed, to be built to the north of the existing biofilters adjacent to the 
proposed new Ingredients Kitchen.   It is also proposed that an additional new 
biofilter (Biofilter 7) will be used to treat those odours from the effluent plant 
which are currently treated by the temporary activated carbon filter. 

 
8.4.4. The proposed abatement of odour emissions is as follows:  

 
8.4.4.1. Biobeds 1, 2, 3, 4 & 5 will treat: 

 
I. The factory headspace extraction from the process lines B, C & D.  
II. The process odours from line B, C & D.  
III. The proposed new Meat Kitchen.  

 
8.4.4.2. Biobed 6 will treat: 

 
I. Grinders and elevators associated with the Ingredients Kitchen. 
II. Air extracted from the proposed new Anaerobic Digestion (AD) Plant, 

 reception hall and associated tanks.  
 

8.4.4.3. The Activated Carbon Filter Abatement Plant will be replaced by 
Biobed 7 which will treat odours from the Effluent Treatment Plant.  

 
8.4.5. Biobed 6, will be used to treat  air extracted from the following sources: 
 

8.4.5.1. Grinder Transfer System 4 x 8,000 =   32,000 m
3
/hour 

8.4.5.2. Elevator Extract System     10,000 m
3
/hour 

8.4.5.3. General Ingredients Kitchen Ventilation   10,000 m
3
/hour 

8.4.5.4. Anaerobic Reception and Tank Ventilation  3,000 m
3
/hour 

 

8.4.6. The proposed additional biofilter, Biobed 7, will therefore replace the existing 
temporary activated carbon filter treating the effluent plant. Initially GA propose to 
use the current Activated Carbon Filter and 17m dispersion stack as a temporary 
abatement system for air extracted from the Effluent Treatment Plant at a flow 
rate of approximately 11,880m

3
/hour. The Activated Carbon Filter will be 

subsequently replaced by a new abatements system, Biobed 7, which will use 
40°C waste heat from a proposed new CHP Plant (fuelled by the AD plant) to 
heat air entering the biofilter via a radiator, to increase the biological activity of 
the bacteria within the biofilter media. Bacteria start to become active at 4°C and 
become more effective at higher temperatures.  Biological treatment activity 
increase by 50% for every 10°C rise in temperature.  

 
8.4.7. Extraction rates and air treatment routes after completion of the proposed future 

development are set out in table 8.4.1 below: 
 
Table 8.4.1  2015 Masterplan Proposals for Air Extraction Rates and Abatement 

 

Odour Sources Air Extraction 
Rate (m

3
/hour) 

Air Treatment 

Factory Headspace Ventilation 
Over  Process Lines B & C 

90,000 
 
Three  new water scrubbers and 
covered biofilters with stacks built 
within Phase One 
 
PLUS 
 
Two new water scrubbers and 
covered biofilters proposed in 
Phase Three 

Process Extraction Air from 
Production Lines B & C 

150,000 

Process Extraction from 
Production  Line D 

75,000 

Factory Headspace Extraction 
Over  Process Lines D  

68,000 
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Raw Materials Tipping & 
Reception Areas Extraction 

10,000 
 
Air dispersed through 12m stack on 
each of the five biofilters 

Proposed New Meat Kitchen 100,000 

Effluent Treatment Plant 10,000 

Additional Raw Material Storage 
Area Extraction 

30,000 

Factory Headspace Ventilation 
Over  Process Lines B & C 

90,000 

Process Extraction Air from 
Production Lines B & C 

150,000 

  Total Airflow to Biobeds 1 to 5  493,000  
   

Extraction from the Meat 
Ingredients Kitchen 

52,000 Proposed new Biobed 6 water 
scrubber and covered biofilter with 
a new 18 m stack Anaerobic Digestion Plant 30,000 

Total Air Flow to Biofilter 6 82,000  
   

Anaerobic Digestion Plant 11,880 Proposed new Biobed 7 covered 
biofilter with an 8m stack with air 
pre-heater Total Air Flow to Biofilter 7 11,880 

   

 
 
 
8.5 ODOUR MITIGATION & “BEST AVAILIBLE TECHNOLOGY” (BAT)  
 

8.5.1. A BAT assessment was previously used to evaluate the most appropriate 
abatement technology, taking account of the experience of odour control 
systems at the GA plant and other “dry” pet food production facilities.  The 
assessment at Appendix 6 was also informed by Defra’s Process Guidance 
Notes and concluded that wet scrubbers and biofilters will provide the best 
solution to abate the range of odorous air streams generated by both process 
and factory headspace extraction systems. 

 
8.5.2. Chemical scrubbing is the main possible alternative to biofiltration, but 

olfactometric performance testing of scrubbers at other pet food plants in the UK 
has demonstrated that scrubbing is not as effective as long-residence time 
biofilters.  Other pet food plants have also used cold plasma abatement plants, 
but again the abatement performance has not been as effective and consistent 
as that achieved by well managed biofilters.  

 
8.5.3. Practical operating experience gained with Biobeds 1 to 3 has demonstrated that 

the technology has been effective with treated air odour concentrations 
consistently below the modelled emission rates over the last three years.  It is 
therefore concluded that scrubbers and biofilters are the BAT solution to 
abatement at the GA plant.  

 
8.6 DISPERSION MODELLING RISK ASSESMENT OF PROPOSED ODOUR MITIGATION 

MEASURES 
 

8.6.1. Dispersion modelling has been used to assess the risks of off-site odour impact 
of the proposed odour abatement and mitigation measures.  The assessment 
carried out is attached at Appendix 7.  This modelling considers three scenarios.  
Scenario 1 provides a representation of the current/existing emissions as 
detailed in Table 8.3.1 above. 
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8.6.2. Modelled Scenario 2 provides an assessment of the impact of the future impact 
of consent production emissions being emitted through the five consented 
biofilters, that is Biobeds 1 to 5, as set out in Phase 3 of the 2009 Masterplan.  
This scenario represents the future baseline and is based on the emissions 
detailed in Table 8.3.2 above. This emissions scenario is assesses the impact of 
emissions which will arise from currently consented abatement developments 
that GA is currently completing with the construction of wet scrubbers and 
biofilters identified as Biobeds 4 and 5. 

 
8.6.3. Scenarios 1 and 2 represent an update on the odour assessments carried out 

previously for this site taking account of the latest revision of the ADMS 
dispersion model and more recent weather data, together with improved 
treatment of the site topography and building characteristics.    

 
8.6.4. Modelled Scenario 3 provides an assessment of the impact of the future impact 

of existing and proposed production emissions being emitted through the five 
consented biofilters, that is Biobeds 1 to 5, as set out in Phase 3 of the 2009 
Masterplan plus the two proposed new biofilters identified as Biobed 6 and 
Biobed 7.  This scenario represents the proposed future emissions scenario 
detailed in Table 8.4.1 above. This emissions scenario can then be compared 
with the impact of currently consented abatement developments identified as 
Biobeds 1 to 5. 

 
8.7 ODOUR IMPACT POLICY, METHODOLOGY & BENCHMARKS 

 
8.7.1. It is important when assessing the potential impact of odours on a local 

community to study both the concentration of odours and their frequency of 
occurrence. This approach forms part of the most recent guidance from the 
Environment Agency (Ref. 10.4). In adopting the FIDOR (Frequency, Intensity, 
Duration, Offensiveness and Receptor) protocol, the Environment Agency is 
advocating an objective methodology for the assessment of odour nuisance.  

 
8.7.2. The probability of complaints from odour sources depends on: 

 

  Proximity of exposure: The closer a receptor is to an odour source, the 
higher the likely odour concentration at that location and the greater the 
probability of odour impact or detection; 

  Frequency of exposure: Complaints are more likely if the frequency of 
exposure increases; 

  Intensity of the odour: There is a greater probability of complaint when the 
odour concentration exceeds a threshold or guideline;  

  Duration of odour events: Short or fleeting odour events are less likely to 
cause a nuisance than is a prolonged exposure;  

  Offensiveness of the odour: More offensive odours have a higher risk of 
causing complaint; 

  Receptor sensitivity: In particular, the sensitivity of an individual as 
influenced by their context. As an example, people who live or work in 
suburban areas (large villages or towns) may be relatively intolerant of 
“countryside” odours; and 

  Climatic conditions: Atmospheric dispersion depends on the direction of the 
wind, the wind speed, the air temperature, and stability of the atmosphere 
(e.g. highly turbulent wind flows can occur in the wake of buildings). 

 
8.7.3. Minimising waste and pollution is a key component of the National Planning 

Policy Framework (DLGC, 2012).  There is no specific guidance for odour; 
however, odour is defined as pollution within the framework and cited as a 
potential planning concern in the Planning Practice Guidance (DLGC, 2014).  It is 
stated in the framework that planning decisions must reflect and where 
appropriate promote relevant obligations and statutory requirements, for 
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example, the Pollution Prevention and Control Act and Environmental Permitting 
(England and Wales) Regulations 2010 (as amended). 

 
8.7.4. Since the early 1990s the technique of odour dispersion modelling has become 

well established as a means of assessing the off-site odour impact of a very wide 
range of odorous activities and particularly sewage/wastewater and intensive 
livestock farming (poultry and pigs).  Odour impact benchmark levels have been 
developed as a matter of “custom and practice”, of which the best established is 
the so-called “Newbiggin” standard.  

 
8.7.5. The widely accepted convention in the UK is that odour impacts are expressed 

as 98th percentile hourly means, and these standards have been based on 
“dose-response” relationships which take account of normal temporal and 
metrological variations in downwind/off-site odour impacts.    

 
The Newbiggin Standard 
 
8.7.6. This empirical standard, of 5.0 ou/m

3 
at the 98

th
 percentile, has been widely used 

in the intensive livestock and wastewater (sewage) sectors in the UK and 
elsewhere, to assess the likelihood of community annoyance.  This standard was 
derived from an early 1991’s planning appeal decision relating to an appeal by 
Northumberland Water for the construction of a wastewater treatment facility at 
Newbiggin-by-the-Sea in Northumberland in which evidence on potential off-site 
odour impacts was presented using odour dispersion modelling.  The decision in 
this appeal case was the origin of the now well-established “Newbiggin” criterion 
that has been used, and is still used to this day, for odour impact assessment.      

 
UKWIR Research    
                                                                                                          
8.7.7. In 2001 the UK Water industry Research (UKWIR) organisation undertook 

research into correlations between (dispersion) modelled odour impact and the 
distribution of odour complaints around wastewater (sewage) treatment works.  
The findings of this work are concisely summarised as: 

 

“The main source of research into odour impacts in the UK has been the 
wastewater industry and the most in-depth study published study in the 
UK of the correlation between of modelled odour impacts and human 
response (dose-effect) was published by UK Water industry Research 
(UKWIR) in 2001. This was based on a review of the correlation between 
reported odour complaints and modelled odour impacts in relation to 9 
wastewater treatment works in the UK with ongoing odour complaints. 
The findings of this research (and subsequent UKWIR research) 
indicated the following: 
 
At modelled exposures of below C98, 1-hour 5ouE/m

3
, complaints are 

relatively rare, at only 3% of the total registered; 
 
At modelled exposures between C98, 1-hour 5ouE/m

3
 and C98, 1-hour 

10ouE/m
3
, a significant proportion of total registered complaints occur; 

38% of the total; 
 
The majority of complaints occur in areas of modelled exposure greater 
than C98, 1-hour 10ouE/m

3
, 59% of the total.” (UKWIR, 2004) 

 

8.7.8. In effect these findings demonstrated that with appropriate modelling, potential 
odour impact and annoyance is effectively controlled at 98

th
 percentile hourly 

mean odour impacts of 5 ouE/m
3
 or less.   These findings are consistent with the 

Newbiggin standard and ADAS experience of correlating odour 
impacts/complaints (and the absence of complaints) with dispersion modelling 
results. 
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H4 Odour Guidance 

 

8.7.9. The EA published guidelines on odour regulation, assessment and control (H4: 
Odour Management) in March 2011.  Odour detection thresholds and 
consideration of whether or not an odour is offensive are discussed in Appendix 
2 of the updated H4. In Appendix 3 (of H4), modelled odour concentration 
benchmark levels are presented for odours of varying degrees of offensiveness. 
Expressed as a 98

th
 percentile of the hourly mean odour concentrations over a 

one year period, a threshold value of 6.0 European Odour Units per cubic metre 
of air (ouE/m

3
) is suggested in H4 as being appropriate for the least offensive 

odours. This means that a situation should be acceptable, provided that the 
value of 6.0 ouE/m

3
 is not exceeded on more than 2% of occasions. For 

moderately offensive and highly offensive odours, the equivalent threshold 
values are 3.0 ouE/m

3
 and 1.5 ouE/m

3
 respectively.  

 
8.7.10. Dry pet food odours are not normally cited as an example of the odours in the 

most offensive category, and are not usually considered to be particularly 
offensive at low concentrations.  Given the relatively inoffensive nature of the 
untreated emissions, the fact that the proposal is that all emissions will be 
passed through abatement plant and therefore modified, and the low density of 
receptors around the site there is a good case to increase the odour benchmark 
above the 3.0 ouE/m

3
 target suggested in H4 for moderately” offensiveness 

odours.  The guidance in the draft H4 does suggest (at page 55 in Appendix 6 of 
Part 1) that such adjustments can be made.  

 
Irish Environmental Protection Agency  

 

8.7.11. The Environmental Protection Agency (EPA) commissioned research and 
subsequently set benchmarks of 3 and 6 ouE/m

3
 for existing and new intensive 

livestock units respectively.  Subsequently researchers at the University of Dublin 
(Hayes et al, 2006) determined that even the 6 ouE/m

3
 EPA impact standard 

advocated by the EPA was precautionary and that adverse impacts would be 
avoided at odour exposures up to 9.7 ouE/m

3
.   

 
Adopted Odour Benchmarks 

 

8.7.12. ADAS has generally found that odours, including those from pet food production, 
are unlikely to cause unacceptable off-site impacts with annual 98

th
 percentile 

odour concentrations in a range up to 10.0 ouE/m
3
.  However, as exposure 

exceeds 5.0 ouE/m
3
 at the annual 98

th
 percentile, there is an increasing risk of 

annoyance, and above 10.0 ouE/m
3
 (at the annual 98

th
 percentile), some adverse 

impact might be expected. These observations are consistent with an empirical 
standard of 5.0 ouE/m

3
 at the annual 98

th
 percentile, used in the landfill and 

wastewater industries in the UK and elsewhere, to assess the risk or likelihood of 
community annoyance. 

 
8.7.13. When assessing the impact of odours in a farming area, such as that 

surrounding Plock Farm, it is therefore suggested that taking account of the 
Newbiggin standard, the UKWIR research findings, the H4 and EPA guidance 
and subsequent Irish research, it is reasonable to assess odour impacts against 
benchmarks of 3.0 ouE/m

3 
to

 
5.0 ouE/m

3
. 

 
8.7.14. It should be noted that a prediction that any particular property lies above a 

particular concentration does not necessarily imply that a loss of residential 
amenity (or a nuisance) will follow. However, it is suggested that the probability 
of such an occurrence is increased in proportion to the exceedance.    

 
Assessment of Significance of Impacts 
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8.7.15. The Institution of Air Quality Management (IAQM) published new guidance on 
the assessment of the significance of odour impacts in the planning arena In 
accordance with the IAQM (2014) guidance on the assessment of odour, the 
significance of the odour impact has been assessed in relation to the magnitude 
of the impact and the sensitivity of the receptor.  The magnitude scale has been 
developed based on the suggested odour benchmarks above for odours in the 
moderately offensive category.  The magnitude is combined with the receptor 
sensitivity to determine the significance of the impact as shown in Table 8.7.1.  

 
8.7.16. It is important to note however that there is limited evidence of the dose related 

odour impact in the community and therefore assigning significance is not as 
straightforward as simply following the matrix in Table 1. Although the matrix acts 
as a guide, professional judgement still needs to be used to take into account 
various factors such as a community’s existing tolerance of odours. 

 
Table 8.7.1.  IAQM Matrix for Assesing the Significance of Impacts Predicted by 
Modelling 
 

Odour Exposure 
Level C98, ouE/m

3
 

Receptor Sensitivity 

Low Medium High 

>10 Moderate Substantial Substantial 

5 – 10 Slight Moderate Moderate 

3 – 5 Slight Slight Moderate 

1.5 – 3 Negligible Slight Slight 

0.5 – 1.5 Negligible Negligible Negligible 

<0.5 Negligible Negligible Negligible 

 
 

8.8 ODOUR MODELLING  
 

Model Description 
 

8.8.1. The choice of model used in this study is UK Atmospheric Dispersion Modelling 
System (ADMS) Version 5. ADMS is a steady-state atmospheric dispersion 
model that is based on modern atmospheric physics. It can include treatment of 
both surface and elevated sources and both simple and complex terrain.  ADMS 
is one of the few models capable of simulating all the important atmospheric 
processes. The model calculates downwind pollutant concentration in the 
surrounding area for each hour of the day and night over an appropriate period. 
Statistics on the frequency and concentration of pollutants at the receptor sites 
are based upon the hourly calculations. A grid referencing system within the 
computer model allows the location of both sources and receptors to be specified 
to an accuracy of within 1 m. If necessary, the model also incorporates the 
effects of buildings on the pollutant plume, known as building downwash. 

 
8.8.2. ADMS has been chosen because it is “fitted for the purpose of the modelling 

procedure” as defined by the guidelines published by the Royal Meteorological 
Society (Britter et al, 1995 and Ireland et al, 2006). The group that leads the 
development of ADMS is Cambridge Environmental Research Consultants 
(CERC), but the UK Met Office and others have made additional contributions. 
The model has been extensively validated against site measurements. Details of 
these validation studies and the formulation of the ADMS are available on the 
CERC website

1
. 

                                                           
1 http://www.cerc.co.uk/environmental-software/model-validation.html 
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8.8.3. Published studies have shown that atmospheric dispersion models are reliable at 

predicting the pattern of downwind pollutant concentrations and deposition rates 
(as statistical distributions) over a period of time (H.R. Olesen, 1997). The ADAS 
modelling study reported here is based on calculations made over a period of 
43,800 hours (5 years) and represents a suitably long period for such a statistical 
study.  

 
Meteorology 

 

8.8.4. A statistical dispersion modelling run requires hourly meteorological records, 
preferably over a minimum of five years. There is a requirement to limit the 
amount of missing records through station selection and pre-processing the 
weather file (Defra, 2009b).  Where only a small number of missing records 
arise, Defra recommends a procedure of ‘in-fill’ by interpolation or near-
neighbour substitution. The occurrence of calm conditions must also be 
considered so that they are not unnecessarily excluded from the modelling study. 

 
8.8.5. The closest meteorological stations to GA which regularly record all the elements 

required for dispersion modelling to a suitable standard are at Crosby and 
Blackpool, approximately 25 km to the south-east and 19 km to the north-west 
respectively. These meteorological stations are both situated at coastal locations 
which are exposed to conditions that are potentially not representative of weather 
in the area around the application site.  

 
8.8.6. The nearest meteorological station to Golden Acres that regularly records all the 

weather elements required for dispersion modelling and has similar exposure to 
the site is at Manchester Airport, approximately 49 km to the south-east, at an 
altitude of 75m.  There are closer recording stations, but they are in coastal 
areas which are less representative.  Therefore, in our opinion the weather 
records from Manchester Airport provide the best representation of the weather 
in the area around the GA factory. Therefore, a weather file which is derived from 
data from Manchester Airport for the years 2009-2013 inclusive has been used in 
this assessment. 

 
Odour Emissions 

 

8.8.7. Three scenarios have been modelled to provide a comparative assessment of 
the impact of odour emissions from the existing plant, the consented 
developments (future baseline) and proposed developments at Plocks Farm.  It 
has been assumed that like the existing biofilters, all new biofilters will be 
covered and treated air will be discharged through stacks (1 stack for each 
biofilter) therefore, odour emissions from the existing, consented and proposed 
biofilters and the existing Activated Carbon Filter have been represented by point 
sources within ADMS. For each emission source a single point source has been 
defined within the model.  

 
8.8.8. Details of the modelled point sources for the existing, consented/future baseline 

and proposed new developments are provided in Tables 8.7.1, 8.7.2 and 8.7.3 
below respectively. For all point sources included in the model the emission 
release heights are defined in relation to the base level height of the existing 
biofilters (Ordnance Survey datum height of 5m) and the proposed stack height 
for each biofilter.  These emissions are based on the air extraction rates detailed 
in Tables 8.3.1, 8.3.2 and 8.4.1 respectively 

 
8.8.9. The emission rates for biofilters 1 to 7 have been derived from the airflow 

through each water scrubber and biofilter system multiplied up by an odour 
concentration of 1,000 ouE/m

3
.  
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Table 8.7.2.  Scenario 1 Point Source Parameters for Current/Existing Emissions  

 

Source 
ID 

Stack 
Height (m) 

Release 
Height (m) 

Diameter 
(m) 

Efflux 
Velocity 

(m/s) 

Temperature 
(°C) 

Emission 
Rate 

(ouE/s) 

B1 12.0 12.0 1.7 12.0 25.0 28,000 

B2 12.0 12.0 1.7 12.0 25.0 28,000 

B3 12.0 12.0 1.7 12.0 25.0 28,000 

C1 17.0 19.6 1.4 15.0 15.0 11,500 

 

Table 8.7.2.  Scenario 2: Point Source Parameters for Future Baseline of 2009 Masterplan 
Consented Development  
 

Source 
ID 

Stack 
Height (m) 

Release 
Height (m) 

Diameter (m) 
Efflux 

Velocity 
(m/s) 

Temperature 
(°C) 

Emission 
Rate 

(ouE/s) 

B1 12.0 12.0 1.7 12.0 25.0 28,000 

B2 12.0 12.0 1.7 12.0 25.0 28,000 

B3 12.0 12.0 1.7 12.0 25.0 28,000 

B4 12.0 12.0 1.7 12.0 25.0 28,000 

B5 12.0 12.0 1.7 12.0 25.0 28,000 

 
Table 8.7.3  Scenario 3: Point Source Parameters for Proposed 2015 Masterplan Future 
Development  
 

Source 
ID 

Stack 
Height (m) 

Release 
Height (m) 

Diameter 
(m) 

Efflux 
Velocity 

(m/s) 

Temperature 
(°C) 

Emission 
Rate 

(ouE/s) 

B1 12.0 12.0 1.7 12.0 25.0 27,400 

B2 12.0 12.0 1.7 12.0 25.0 27,400 

B3 12.0 12.0 1.7 12.0 25.0 27,400 

B4 12.0 12.0 1.7 12.0 25.0 27,400 

B5 12.0 12.0 1.7 12.0 25.0 27,400 

B6 22.0 25.0 1.55 12.0 25.0 22,000 

B7 8.0 11.0 0.6 12.0 25.0 5,000 

Buildings 

 

8.8.10. The structure of the biofilters and other nearby buildings at the factory will have 
some effect on the behaviour of the odour plumes from the point sources 
representing emissions from the biofilters. Therefore, the biofilters and a 
selection of other nearby buildings have been included as rectangular blocks 
within ADMS. The position of the modelled buildings for the existing, consented 
and proposed scenarios are shown in Appendix 7 in Figures 3, 4 and 5 
respectively, where they are marked by grey rectangles. 
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Terrain and Roughness Length 

 

8.8.11. The land immediately around the facility is gently undulating and does not 
contain gradients of greater than 1:10. The recommendation of the ADMS 
software developer (CERC) is that terrain data should only be included in the 
model if the gradient of surrounding land exceeds 1:10, therefore terrain data has 
not been used within the ADMS for this assessment.  

 
8.8.12. A fixed surface roughness length of 0.2 m is used over the entire modelling 

domain to reflect agricultural land use in the area surrounding the site. 

Discrete Receptors 

 

8.8.13. Forty six discrete receptor points have been defined within the model to 
represent a selection of nearby residential properties. These discrete receptors 
are defined at 1.5 m above ground level and their positions are shown in Figure 6 
in Appendix 7, marked by enumerated magenta crosses. The exact positions of 
the discrete receptors are given as national grid coordinates in Table 8.8.1 
below. 

The Regular Cartesian Grid 

 

8.8.14. A 4 km by 4 km regular Cartesian grid at 50 m resolution has been used to 
produce the contour map presented in the results of this study. The grid points 
are defined at a height of 1.5 m above ground level within ADMS. Details of the 
grid can be seen in Appendix 7 at Figure 7, where it is marked by green lines. 

 
8.9 MODELLING RESULTS 
 

8.9.1. ADMS calculates hourly average odour concentrations at the regular Cartesian 
grid points and the discrete receptor points for each hour over a five-year period. 
From these calculations, statistics have been produced of the predicted five year 
mean annual 98

th
 percentile hourly mean odour concentrations. That is, the 

odour concentration which is exceeded for only 2% of all hours (around 14 hours 
per month on average).  

 
8.9.2. For each modelled scenario, five runs, one for each year in the meteorological 

record (2009 – 2013) were performed. For the existing, consented and proposed 
scenarios, the predicted five year mean annual 98

th
 percentile hourly average 

odour concentrations at the discrete receptor points are summarised ion Table 
8.8.1 below and individually in Appendix 7 at Tables 8, 9 and 10 respectively. 
Data is presented as a long term mean as recommended in the EA modelling 
guidance (at Appendix 3 in H4). Contour plots of the predicted five year mean 
98

th
 percentile concentrations at all grid points in the area surrounding the facility 

are shown in Appendix 7 at Figures 8, 9 and 10. 
 
Scenario 1 – Existing Emissions 

 

8.9.3. The modelling predicts that the five year average annual 98
th
 percentile hourly 

mean odour concentrations are below the suggested benchmark range of 3 to 5 
ouE/m

3
 at all discrete receptor points representing nearby residential properties.  

The predicted average annual 98
th
 hourly mean odour concentrations are also 

below the precautionary EA H4 benchmark of 3.0 ouE/m
3
 at all discrete receptor 

points included in the model. It is therefore concluded that the existing operations 
at Plocks Farm are unlikely to result in any significant loss of local residential 
amenity. 
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Scenario 2 – Future Baseline (Consented) Emissions as 2009 Masterplan  
 

8.9.4. The modelling predicts that the five year average annual 98
th
 percentile hourly 

mean odour concentrations are below the suggested benchmark range of 3 to 5 
ouE/m

3
 at all discrete receptor points representing nearby residential properties.  

The predicted average annual 98
th
 hourly mean odour concentrations are also 

below the precautionary EA H4 benchmark of 3.0 ouE/m
3
 at all discrete receptor 

points included in the model. It is therefore concluded that the consented 
improvements to production facilities, air extraction and odour abatement plant at 
Plocks Farm will not result in any significant loss of local residential amenity. 

 
Scenario 3 – Proposed Future Development Emissions as 2015 Masterplan 

 

8.9.5. The modelling predicts that the five year average annual 98
th
 percentile hourly 

mean odour concentrations are below the suggested benchmark range of 3 to 5 
ouE/m

3
 at all discrete receptor points representing nearby residential properties.  

The predicted average annual 98
th
 hourly mean odour concentrations are also 

below the precautionary EA H4 benchmark of 3.0 ouE/m
3
 at all discrete receptor 

points included in the model.  It is therefore concluded that the proposed 
improvements to production facilities, air extraction and odour abatement plant at 
Plocks Farm would not result in any significant loss of local residential amenity. 

 
Table 8.8.1  Modelling Outputs Expressed as Five Year Mean Annual 98

th
 Percentile Hourly 

Mean Odour Concentration at the Discrete Receptors 
 

Receptor 
number 

Receptor National Grid 
Coordinates 

Scenario 1 
Existing 

Emissions 

Scenario 2 
2009 

Masterplan 
Consented 

Scenario 3 
2015 

Masterplan 
Consented 

X (m) Y (m) 

1 Liverpool Road 346150 420744 1.73 2.42 2.59 

2 Liverpool Road 346155 420787 1.65 2.36 2.35 

3 Liverpool Road 346220 420810 1.29 1.83 1.84 

4 Liverpool Road 346165 420842 1.46 2.14 2.11 

5 Liverpool Road 346195 420974 1.11 1.64 1.61 

6 Liverpool Road 346213 421019 0.99 1.46 1.44 

7 Liverpool Road 346206 421054 0.97 1.42 1.40 

8 Carr House 346267 421445 0.54 0.80 0.93 

9 Carr House Lane 346548 421099 0.47 0.67 0.69 

10 Brook House Farm 346889 420834 0.35 0.49 0.54 

11 Tarleton Bridge 346194 420362 0.50 0.77 0.82 

12 Tarleton Bridge 346260 420226 0.34 0.52 0.57 

13 Tarleton Bridge 346386 420344 0.50 0.71 0.77 

14 Bretherton 347049 420572 0.32 0.45 0.49 

15 Bretherton 347146 420438 0.28 0.39 0.44 

16 Bretherton 347065 420349 0.27 0.38 0.43 

17 Bretherton 347044 420823 0.30 0.41 0.46 

18 Bretherton 347243 420758 0.26 0.36 0.40 

19 Bretherton 347225 420587 0.27 0.38 0.42 

20 Bretherton 347437 420430 0.22 0.32 0.36 

21 Tarleton 345924 421835 0.48 0.73 0.82 

22 Tarleton 346234 422194 0.31 0.46 0.54 

23 Tarleton 345938 420186 0.25 0.34 0.42 
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Receptor 
number 

Receptor National Grid 
Coordinates 

Scenario 1 
Existing 

Emissions 

Scenario 2 
2009 

Masterplan 
Consented 

Scenario 3 
2015 

Masterplan 
Consented 

X (m) Y (m) 

24 Tarleton 345581 420336 0.59 0.90 0.94 

25 Tarleton 345465 420536 0.90 1.50 1.52 

26 Tarleton 345479 420716 1.11 1.86 1.87 

27 Tarleton 345382 420875 0.86 1.40 1.43 

28 Tarleton 345367 421032 0.64 1.03 1.06 

29 Tarleton 345373 421203 0.59 0.95 0.98 

30 Tarleton 345344 421397 0.52 0.83 0.86 

31 Tarleton 345518 421468 0.70 1.10 1.13 

32 Tarleton 345435 421654 0.54 0.85 0.89 

33 Tarleton 345123 421551 0.32 0.51 0.55 

34 Tarleton 345161 421217 0.37 0.59 0.61 

35 Tarleton 345185 420976 0.48 0.77 0.80 

36 Tarleton 345176 420642 0.50 0.78 0.81 

37 Tarleton 345335 420274 0.46 0.73 0.76 

38 Tarleton 345149 420035 0.27 0.43 0.46 

39 Tarleton 345064 420386 0.34 0.53 0.56 

40 Tarleton 344778 420625 0.29 0.42 0.46 

41 Tarleton 344984 420970 0.36 0.56 0.59 

42 Tarleton 344845 421394 0.22 0.34 0.37 

43 Tarleton 344778 420339 0.24 0.35 0.38 

44 Tarleton 344477 420221 0.17 0.25 0.28 

45 Tarleton 344465 420592 0.21 0.31 0.34 

46 Tarleton 345263 419754 0.18 0.27 0.30 

 

8.10 ASSESMENT OF THE SIGNIFICANCE OF ODOUR IMPACT 
 

8.10.1. The assessment of the significance of odour impact for the existing, consented 
future baseline and proposed future development scenarios at each receptor 
using IAQM criterion are assessed below in Table 8.9.1 below and individually in 
Appendix 7 at Tables 11, 12 and 13 respectively.  As a precautionary measure, a 
sensitivity rating of ‘high’ has been applied to all receptors considered in the 
modelling.  

 
Existing Scenario 

 

8.10.2. At all discrete receptor points included in the assessment, the significance of the 
predicted odour impact is assessed to be ‘negligible’ apart from at receptors 1 
and 2, which represent residential properties on Liverpool Road, where the 
significance of the modelled odour impact is assessed to be ‘slight’.   

 
8.10.3. For these receptor points the modelled five year average annual 98

th
 percentile 

hourly mean odour concentrations are below the suggested benchmark range of 
3 to 5 ouE/m

3
 and the precautionary EA H4 benchmark of 3.0 ouE/m

3
, therefore, 

even with an assumed significance of ‘slight’ it is very unlikely that there would 
be any significant loss of local residential amenity as a result of the existing 
operations undertaken at Plocks Farm. 
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Consented 2009 Masterplan (Future Baseline) Scenario 2 and Proposed Masterplan 
2015 Future Scenario 3 

 

8.10.4. At all discrete receptor points included in the assessment, the significance of the 
predicted odour impact is assessed to be ‘negligible’ apart from at receptors 1-5 
and receptors 25 & 26, which represent residential properties on Liverpool Road 
and at Tarleton respectively, where the significance of the predicted odour 
impact is assessed to be ‘slight’.   

 
8.10.5. Most critically, there are no difference in the assessed significance of impacts 

between the Scenario 2 consented (2009 Masterplan) and the Scenario 3 
proposed 2015 Masterplan emissions. 

 
8.10.6. For these receptor points the modelled five year average annual 98

th
 percentile 

hourly mean odour concentrations are below the suggested benchmark range of 
3 to 5 ouE/m

3
 and also below the precautionary EA H4 benchmark of 3.0 ouE/m

3
, 

therefore, even with an assumed significance of ‘slight’ it is very unlikely that 
there would be any significant loss of local residential amenity as a result of the 
proposed development. 

 
Table 8.8.2  Modelling Outputs in Term of IAQM Significance at the Discrete Receptors 
 

Receptor 
number 

Receptor 

National Grid 
Coordinates 

Scenario 1 
Existing 

Emissions 

Scenario 2 
2009 

Masterplan 
Consented 

Scenario 3 
2015 

Masterplan 
Consented X (m) Y (m) 

1 Liverpool Road 346150 420744 Slight Slight Slight 

2 Liverpool Road 346155 420787 Slight Slight Slight 

3 Liverpool Road 346220 420810 Negligible Slight Slight 

4 Liverpool Road 346165 420842 Negligible Slight Slight 

5 Liverpool Road 346195 420974 Negligible Slight Slight 

6 Liverpool Road 346213 421019 Negligible Negligible Negligible 

7 Liverpool Road 346206 421054 Negligible Negligible Negligible 

8 Carr House 346267 421445 Negligible Negligible Negligible 

9 Carr House Lane 346548 421099 Negligible Negligible Negligible 

10 Brook House Farm 346889 420834 Negligible Negligible Negligible 

11 Tarleton Bridge 346194 420362 Negligible Negligible Negligible 

12 Tarleton Bridge 346260 420226 Negligible Negligible Negligible 

13 Tarleton Bridge 346386 420344 Negligible Negligible Negligible 

14 Bretherton 347049 420572 Negligible Negligible Negligible 

15 Bretherton 347146 420438 Negligible Negligible Negligible 

16 Bretherton 347065 420349 Negligible Negligible Negligible 

17 Bretherton 347044 420823 Negligible Negligible Negligible 

18 Bretherton 347243 420758 Negligible Negligible Negligible 

19 Bretherton 347225 420587 Negligible Negligible Negligible 

20 Bretherton 347437 420430 Negligible Negligible Negligible 

21 Tarleton 345924 421835 Negligible Negligible Negligible 
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Receptor 
number 

Receptor 

National Grid 
Coordinates 

Scenario 1 
Existing 

Emissions 

Scenario 2 
2009 

Masterplan 
Consented 

Scenario 3 
2015 

Masterplan 
Consented X (m) Y (m) 

22 Tarleton 346234 422194 Negligible Negligible Negligible 

23 Tarleton 345938 420186 Negligible Negligible Negligible 

24 Tarleton 345581 420336 Negligible Negligible Negligible 

25 Tarleton 345465 420536 Negligible Slight Slight 

26 Tarleton 345479 420716 Negligible Slight Slight 

27 Tarleton 345382 420875 Negligible Negligible Negligible 

28 Tarleton 345367 421032 Negligible Negligible Negligible 

29 Tarleton 345373 421203 Negligible Negligible Negligible 

30 Tarleton 345344 421397 Negligible Negligible Negligible 

31 Tarleton 345518 421468 Negligible Negligible Negligible 

32 Tarleton 345435 421654 Negligible Negligible Negligible 

33 Tarleton 345123 421551 Negligible Negligible Negligible 

34 Tarleton 345161 421217 Negligible Negligible Negligible 

35 Tarleton 345185 420976 Negligible Negligible Negligible 

36 Tarleton 345176 420642 Negligible Negligible Negligible 

37 Tarleton 345335 420274 Negligible Negligible Negligible 

38 Tarleton 345149 420035 Negligible Negligible Negligible 

39 Tarleton 345064 420386 Negligible Negligible Negligible 

40 Tarleton 344778 420625 Negligible Negligible Negligible 

41 Tarleton 344984 420970 Negligible Negligible Negligible 

42 Tarleton 344845 421394 Negligible Negligible Negligible 

43 Tarleton 344778 420339 Negligible Negligible Negligible 

44 Tarleton 344477 420221 Negligible Negligible Negligible 

45 Tarleton 344465 420592 Negligible Negligible Negligible 

46 Tarleton 345263 419754 Negligible Negligible Negligible 

 
8.11 CONCLUSIONS 
 

8.11.1. A Best Available Techniques (BAT) assessment of the merits of different odour 
control technologies highlighted the benefits of biofilters (with preliminary water 
scrubbers) and stack dispersion as the best means of achieving effective odour 
impact mitigation without excessive energy consumption.  

 
8.11.2. The effectiveness of this approach has been demonstrated with successful 

experience with the existing Biobed 1, 2 and 3 biofilters has shown that long 
residence time biofilters, following pre-treatment with water scrubbers, has 
provided more effective odour abatement than seen at comparable plants using 
wet chemical scrubbers and cold plasma systems.  Further advantages of 
biofilters are low resource (input) and waste (output) implications and the fact 
that they can be readily managed and maintained by relatively unskilled 
personnel.  
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8.11.3. The modelling has again demonstrated that with a 12m stacks on each of biofilter 
1 to 5 off-site odour impact will be effectively controlled with treated air odour 
concentrations in the expected range around 1,000 ouE/m

3
.   

 
8.11.4. Further modelling, has demonstrated that for existing, consented and proposed 

developments the five year average annual 98
th
 percentile hourly mean odour 

concentrations are below the suggested benchmark range of 3 to 5 ouE/m
3
 at all 

discrete receptor points representing nearby residential properties.  The 
predicted average annual 98

th
 hourly mean odour concentrations are also all 

below the precautionary EA H4 benchmark of 3.0 ouE/m
3
 at all discrete receptor 

points included in the model. It is therefore concluded that the proposed 
improvements to production facilities and air extraction and odour abatement 
plant at Plocks Farm would not result in any significant loss of local residential 
amenity. 

 
8.11.5. The IAQM assessment categories show that at all discrete receptor points 

included in the assessment, the significance of the predicted odour impact is 
assessed to be ‘negligible’ apart from at receptors 1-5 and receptors 25 & 26, 
which represent residential properties on Liverpool Road and at Tarleton 
respectively, where the significance of the predicted odour impact is assessed to 
be ‘slight’.   

 
8.11.6. However, there are no difference in the assessed significance of impacts using 

the IAQM methodology between the Scenario 2 consented (2009 Masterplan) 
and the Scenario 3 proposed 2015 Masterplan emissions.  It is therefore 
concluded that there would be no significant changes in odour impacts arising 
from the proposed emissions associated with the Masterplan in comparison with 
the 2009 consented Masterplan proposals.   
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Chapter 8 – Odour Impact Assessment (ADAS)

1

CHAPTER 8 - ODOUR ASSESSMENT.

1 Introduction

Report Context

1.1 ADAS has been appointed by Golden Acres to prepare an odour impact assessment in
connection with the proposed changes to site operations at Plocks Farm, Liverpool Road,
Bretherton, Leyland, as shown on the Master Plan being Plan 12.

Odour Control History

1.2 The site has been developed as a pet food manufacturing operation with production
information available from 1995.  It produces high quality dry pet food branded products that
are sold under various major brand labels.  In October 2007 Golden Acres commissioned
ADAS (Steve Peirson) to undertake a review of odour sources at the Plant.  A copy of the
report is produced in Appendix I.  This work identified three main areas of concern:

a) The effluent treatment plant had numerous sources of high strength odours.

b) The wet scrubbers and biological filters treating processing odours were in need of
maintenance.

c) There was potential for fugitive odour emissions (low strength) to leak from the plant
buildings.

1.3 A series of recommendations were made by ADAS and, as a result, the following works were
carried out by the Company:

a) Emissions of odour from the effluent treatment plant were treated, at source, through
a combination of extra enclosure and extraction through catalytic iron filters, biological
filters and activated carbon filters.

b) A programme of maintenance and improvement of the existing wet scrubbers and
biofilter systems treating process extraction air was carried out.  This work included
replacement of bark media within existing biofilters, and covering of the bio-filters,
with treated air dispersed through short stacks.

c) The factory buildings were subject to a programme of work to achieve a better “seal”
of the building envelope to help control fugitive odour emissions by thereby reducing
natural ventilation.

1.4 By April 2008 it became evident that an air (odour) extraction and treatment system was
required to further improve control of the “headspace” air within the factory.  The
improvements previously carried out to the building structure to control fugitive emissions
were leading to unacceptably hot working conditions within the factory by restricting
ventilation.  It was also reasoned that an extraction system would also provide enhanced
control of fugitive emissions.  A further detailed report and proposal was submitted to the
Environment Agency as illustrated in Appendix II.

1.5 In October 2008, following completion of the previously recommended scope of works, a
further odour emissions assessment was undertaken; a copy of the report is included at
Appendix III.  This report confirmed:
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a) That the localised treatment of odours from the effluent treatment plant had been a
success.

b) Improved maintenance of the wet scrubbers and refurbishment of the bio-filters had
very considerably improved the overall odour control.

c) The containment of fugitive emissions and extraction of potentially odorous air from
the interior of the building to abatement by a new activated carbon filter and
dispersion stack installation had proved very successful.

2 CURRENT ODOUR EMISSIONS SOURCES (MAY 2009)

Effluent Treatment Works

2.1 Effluent Treatment Works - Golden Acres Group Limited are understood have had particular
bacterial problems with their effluent treatment plant over the last eighteen months.  These
problems were caused by the particular mix of raw materials used in the process of pet food.
The combination of these raw materials resulted in the growth of an undesirable bacterial
population in the effluent aeration and treatment plant which prevented satisfactory effluent
treatment, and thereby prevented discharge of treated effluent to the River Douglas.  As a
result of these problems the effluent plant has recently been modified and improved by the
installation of a new membrane bio-reactor.  This is relatively new technology has enabled the
treatment system to produce a very high quality final effluent and to satisfactorily treat liquid
waste arisings from the production processes with minimal odour emissions.

2.2 As set out in Appendix III, the recent improvements and the installation of independent
abatement systems for the sedimentation tank, balance tank and biological aerated flooded
filter have enabled the successful independent treatment of odours from each of these
sources individually.

2.3 Golden Acres Group Limited are currently designing, with a view to installing at an early
opportunity, a further collection system that will collect all treated air from the independent
odour abatement units at the effluent treatment plant and deliver this air for discharge through
an existing 17 metre high chimney.  It is proposed that ultimately all air will be treated through
the proposed biofilters which are included in the current applications, at which stage the 17 m
high stack and associated carbon filters will be removed.

Raw Materials

2.4 The supply, discharge and transfer of raw materials from road transport into the production
process are currently a minor source of some odour emissions. The sources are as follows:-

a) Line A/B intake.
b) Line C intake.
c) The fresh meat plant.
d) The storage of liquids within IBCs.

2.5 These odour sources are not currently odour controlled other than through the general factory
air extraction system.

Process Odours

2.6 Currently the most intense odours on the site are generated by processing plant, that is from
the three processing line, that is Line A, Line B and Line C.  Odorous air is extracted from
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these lines through a network of extraction ducts.  The extracted air streams are the pre-
treated through three dedicated wet scrubbers before being passed on further treatment
through two biofilters. One biofilter adjacent to the Factory building treats air off the Line A
and Line B scrubbers, and a larger biofilter to the west of the A and B biofilter, treats air from
Line C.  The biofilter are based on pine bark media, and their combined treatment capacity is
currently around 150,000 cubic metres per hour (m3/hour).

2.7 The Line A and Line B wet scrubbers, and their respective combined biofilter, were designed
and commissioned some15 years ago.  Since that date, the level of performance required in
terms of regulatory provisions and the requirements of sensitive receptors close to the site
boundary have changed, and it is now necessary to further review abatement performance
and to seek to further improve performance.

2.8 The current wet scrubber design can be improved, to improve abatement, by having a longer
dwell time by reducing the air speed through proposed new scrubbers to 2 metres per
second, and by improving the water replenishment control system to maintain higher quality
of circulating water, with a Chemical Oxygen Demand (COD) of no more than 300 mg/litre.

2.9 The second stage biological treatment (biofilter) can be improved by increasing the dwell
time, being the time that odorous air is in contact with the bacteria support media from the
current 22 seconds to in excess of 60 seconds, as recommended by the Dry Pet Food sector
guidance issued by Defra and the Environment Agency.

Factory Headspace Extract Ventilation and Odour Control

2.10 In August 2008 an air extraction system was installed to treat all the internal factory
headspace air through dust filters, activated carbon (odour) filters and a 17m dispersion stack
at a design rate of 90,000 m3/hour.  This plant has provided a very high level of odour
abatement, but is subject to a five-year time limited planning consent and therefore will need
to be replaced within that timescale.

2.11 Current emissions sources are summarised in Table 8.7.1 below:

Table 8.7.1 Current Odour Sources and Air Extraction Rates

Odour Sources
Air Extraction
Rate (m

3
/hour)

Air |Treatment

Process Extraction Air from
Production Lines A, B & C

150,000
Three existing water scrubbers and two
existing covered biofilters, and short stacks

Factory Headspace Ventilation
(Over Lines A, B & C)

  90,000
Recently installed dust and activated
carbon filters and 17m dispersion stack

Effluent Treatment Plant
(Reception & Buffer Tanks etc),

<10,000
Local biofilters and activated carbon filters
with low level exhaust of treated air

Total Air Flow       c250,000

3 PROPOSED  ODOUR EXTRACTION & MITIGATION

3.1 The Golden Acres Group Limited has over the last eighteen months, undertaken extensive
work in order to contain and minimise odours to an acceptable level.  The Company is now
seeking to enable the approval and construction of a permanent solution to controlling odour
emissions from the plant from both the existing production facilities and for proposed future
upgrades in raw materials reception and processing plant.  This phased programme of
development is summarised below.
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Phase One

3.2 The Company proposes to construct three new wet scrubbers and biofilters to enable to treat
air extracted from:

a) Process air extracted from the current Lines A, B & C
b) Process air extracted from a proposed new production process line - Line D
c) Factory headspace extraction from the building housing Line D
d) Raw materials tipping areas for Lines A, B & C

3.3 Biofilter technology has been selected as the preferred option for additional odour abatement
capacity, based on successful experience with existing biofilters on the site and a Best
Available Technology (BAT) assessment which has been carried out and included at
Appendix IV.

3.4 The proposed new biofilters will replace the existing biofilters and the total volume of air to
treatment by the new biofilters will total 303,000 m3/hour.  Each of the three new biofilter beds
has been designed to treat a maximum air flow of 125,000 m³ per hour.  Each biofilter will be
built with media a volume of 2,250 m³, which will provide a design air residence time of 64
seconds.  At the rated air flow of 303,000 m3/hour over three biofilters, the air residence time
will be approximately 80 seconds.  Each of the three biofilters will be equipped with two
stacks (one towards each end of the biofilters), discharging treated air at 12m above ground
level at a velocity of around 7m/s.  A relatively low discharge velocity will avoid the need for
additional fans (and electrical energy use), and will effectively be off-set by the large inertial
dispersion component of stacks plumes which will have a diameter of 1.6 m.

3.5 The current activated carbon filters (with a 5-year planning consent) which treat air extracted
from the factory headspace of Lines A, B & C will be retained through Phase One.  The
treated air stream, together with treated air streams from the small localised abatement units
serving the Effluent Treatment Plant, would be directed to the same 17m stack dispersing air
from these filters.

3.6 Extraction rates and air treatment routes for Phase One are set out in table 8.8.1 below:

Table 8.8.1 Phase One Odour Sources and Air Extraction Rates and Abatement

Odour Sources
Air Extraction
Rate (m

3
/hour)

Air Treatment

Factory Headspace Ventilation
Over  Process Lines A, B & C

90,000
Recently installed dust and activated
carbon filters and 17m dispersion stack

Effluent Treatment Plant
(Reception & Buffer Tanks etc),

<10,000
Local biofilters and activated carbon filters
with low level exhaust of treated air

<100,000 To existing 17m stack

Process Extraction Air from
Production Lines A, B & C

150,000

Process Extraction Air from
Proposed New Production Line D

  75,000

Factory Headspace Ventilation
Over  Process Line D

  68,000

Raw Materials Tipping &
Reception Areas Extraction

  10,000

To three proposed new water scrubbers
and covered biofilters with stacks

Total Air Flow 303,000
To  two (12m) stacks on each of the three
proposed new biofilters
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Phase Two

3.7 The performance of the biofilters constructed in Phase One will be monitored and the results
assessed both by emissions testing, using odour sampling and olfactometric analysis to
quantify emissions, and by local subjective assessments in the area around the plant once
the biofilter media microbial population has had opportunity to become established.  The
results of the objective odour sampling and analysis will be compared with the predictions
derived from the modelling set out at in Appendix V and summarised below.

3.8 If the results of emission testing show that biofilter emissions are above the “limits” derived in
the dispersion modelling, or if there are justified off-site odour impacts in the area around the
site, then further improvements will be considered and further odour mitigation measures
installed.

3.9 The dispersion modelling findings provide guidance that:

1. If treated air off the three biofilters has odour concentrations up to 1,500 ouE/m
3
, then

12m biofilters stacks will provide effective control of off-site odour impact.

2. If treated air off the biofilters has odour concentrations which are consistently in excess of
1,500 ouE/m

3
, and if there is any substantiated off-site odour impact, then treated air off

the biofilters should be extracted and ducted to a new 30m dispersion stack.

Phase Three

3.10 The Company proposes to construct a further two new wet scrubber and biofilter sets to
enable air from the following sources to be added to that treated by the three new biofilters
built during Phase One of the development:

a) Process air extracted from a proposed new production process line - Line E
b) Factory headspace extraction from the building housing the current Lines A, B & C

(air currently treated by activated carbon filters)
c) Additional raw materials storage areas within the extended plant
d) Air extracted from the Effluent Treatment Plant (air currently treated by a series of

small abatement plants)

3.11 Extraction rates and air treatment routes after completion of Phase Three are set out in table
8.8.2 below:

Table 8.8.2  Phase Three Odour Sources and Air Extraction Rates and Abatement

Odour Sources
Air Extraction
Rate (m

3
/hour)

Air Treatment

Process Extraction Air from
Production Lines A, B & C

150,000

Process Extraction Air from
Proposed New Production Line D

 75,000

Process Extraction Air from
Proposed New Production Line E

67,000

Factory Headspace Ventilation
Over  Process Lines A, B & C

90,000

Factory Headspace Ventilation
Over  Process Lines D & E

 68,000

Additional Raw Materials Storage
Area Extraction

30,000

Three proposed new water scrubbers and
covered biofilters with stacks in Phase One

PLUS

Two new water scrubbers and covered
biofilters proposed in Phase Three
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Effluent Treatment Plant
(Reception & Buffer Tanks etc),

10,000

Raw Materials Tipping &
Reception Areas Extraction

10,000

Total Air Flow 500,000
To two 12m stacks on each of the five
proposed biofilters or a 30m stack (see
Phase Two)

3.12 The proposed additional biofilters will replace the existing activated carbon filter treating
factory headspace air extracted from Lines A, B & C, and the small localised abatement
plants on the effluent plant, as well as dealing with air extracted from the final additional
process line (Line E) and associated production areas.

3.13 The total volume of air to treatment by all five of the new biofilters will be 500,000 m3/hour.
This means that there will then be adequate treatment capacity from just four of the five
biofilters (4 x 125,000 m³/hour), so that there will sufficient “spare” treatment capacity to allow
one biofilter to be taken out of service for periodic maintenance and refurbishment without
losing abatement capacity.  The biofilter media will require refurbishment or replacement
every five years, and the “roof” cover materials will also require periodic replacement, so the
adoption of a modular arrangement with some “spare” treatment capacity will be a significant
advantage.

Phase Four

3.14 The performance of the biofilters constructed in Phase Three will be monitored under a further
review of the impact of the biofilters constructed in Phases One and Three, using the same
approach as in Phase Two.

3.15 Again, if local monitoring shows that off-site odour impact is above unacceptable, and/or if
odour concentrations in treated air off the biofilters exceeds the “limits” derived in dispersion
modelling set out at in Appendix V, then additional or enhanced dispersion arrangements, in
the form of a 30m dispersion stack, will be added to improve dispersion of treated odours.

3.16 The dispersion modelling findings show that if treated air off the biofilters has odour
concentrations consistently in excess of 1,000 ouE/m3, and if there is substantiated offsite
odour impact, then treated air will be extracted from the top of the biofilters and ducted to
dispersion through a new 30m stack

3.17 The modelling has shown that a stack of 30m stacks could adequately mitigate the odour
impact of biofilter emissions even if the outlet odour concentrations were to be as high as
4,000 ouE/m3.

4 “BEST AVAILABLE TECHNOLOGY” (BAT) ASSESSMENT OF PROPOSED  ODOUR
MITIGATION

4.1 A BAT assessment has been used evaluate the most appropriate abatement technology,
taking account of the experience of odour control systems at Golden Acres and other “dry” pet
food production facilities.  The assessment was also informed by Defra’s Process Guidance
Notes and has concluded that wet scrubbers and biofilters will provide the best solution to
abate the range of odorous air streams generated by both process and factory headspace
extraction systems.
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4.2 Air extracted from the process lines has high odour concentrations which have been
demonstrated to be very amenable to abatement using biofiltration, but the high temperature
of these air streams (>400C) means that they have to be cooled prior to abatement.  The
proposal is that this cooling will be achieved by a combination of preliminary treatment
through wet scrubbers and by “dilution” with cooler air extracted from the factory headspace.

4.3 Air extracted from the factory headspace is at lower temperature than the process air, and at
relatively low odour concentrations, but there is a substantial volume flow of air, so it is
essential that there is some abatement to control off-site odour impact.  While activated
carbon filter media can be used to achieve a useful reduction in the odour concentration of
these air streams, activated carbon has a finite useful life necessitating regular replacement,
and it is vulnerable to dust and moisture contamination.  It has therefore been concluded that
factory headspace airstream should be combined with the process air to provide a composite
air stream which is ideally suited, by virtue of the combined air temperature, to abatement
with wet scrubbers and biofilters.

4.4 Chemical scrubbing is the main possible alternative to biofiltration, but olfactometric
performance testing of scrubbers at other pet food plants in the UK has demonstrated that
scrubbing is not as effective as long-residence time biofilters.  Other pet food plants have also
used cold plasma abatement plants, but again the abatement performance has not been as
effective and consistent as that achieved by well managed biofilters.

5 DISPERSION MODELLING RISK ASSESSMENT OF PROPOSED  ODOUR MITIGATION
MEASURES

5.1 Dispersion modelling has been used to assess the risks of off-site odour impact of the
proposed odour abatement and mitigation measures.   The assessment carried out is
attached at Appendix V.  The main findings are set out below

5.2 Under Phase One the development proposals, the Company proposes to construct three new
wet scrubbers and biofilters, with each biofilter fitted with two dispersion stacks of 12m.
These new biofilters will replace existing biofilters and treat air extracted a from a new “Line
D” production facility.

5.3 Phase Two of the proposals will involve a review of the effectiveness of the biofilters
constructed in Phase One, with odour impact assessed both by emissions testing, using
odour sampling and olfactometric analysis to quantify emissions, and by local subjective
assessments of odour in the area around the plant.

5.4 If the monitoring shows that odour impact is above target levels, and/or exceeds the “limits”
derived in dispersion modelling, then taller stacks will be used improve dispersion of treated
odours off the biofilters.  The dispersion modelling provide guidance, that:

1. If treated air off the biofilter has odour concentrations up to 1,500 ouE/m
3
, then 12m

biofilters stacks will provide effective control of off-site odour impact.

2. If treated air off the biofilters has odour concentrations which are consistently in excess
1,500 ouE/m

3
, and if there is any off-site odour impact, then treated air off the biofilters

should be extracted and ducted to a 30m dispersions stack.

5.5 Under Phase Three of the development plans a further two new wet scrubber and biofilter
sets will be constructed.  The extended abatement system will then treat air extracted from a
proposed new production process line (Line E), factory headspace extraction from the
building housing the current Lines A, B & C (air currently treated by activated carbon filters),
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additional raw materials storage areas within the extended plant and air extracted from the
Effluent Treatment Plant.  Stack heights and dispersion arrangements on the new biofilters
will be based on the findings of Phase Two and the appended dispersion.  The expectation is
that individual biofilters stack heights will be 12m, or all emissions will be ducted to a 30m
stack.

5.6 Phase Four of the development proposals will involve a further review of the impact of the
biofilters constructed in Phases One and Three, using the same approach as in Phase Two.
Again, if local monitoring shows that off-site odour impact is above unacceptable, and/or if
odour concentrations in treated air off the biofilters exceeds the “limits” derived in dispersion
modelling, then all treated emissions off the biofilters will be ducted to a 30m stack improve
dispersion of treated odours.

5.7 The dispersion modelling findings provide guidance, that:

1. If treated air off the biofilters has odour concentrations of no more than 1,000 ouE/m
3
, and if

there are no substantiated off-site odour impacts, then 12 metre biofilters stacks will be quite
satisfactory.

2. If treated air off the biofilters has odour concentrations consistently in excess of 1,000 ouE/m
3
,

and if there is off-site odour impact, then treated air off the top of the biofilters will be
extracted and ducted to a 30m dispersion stack.

3. A stack of 30m will effectively mitigate the odour impact of biofilter emissions even if the outlet
odour concentrations were to be as high as 4,000-6,000 ouE/m

3
.

5.8 A stack of 30m would provide a very high level of impact protection but there would be
additional visual impact from such tall stacks and additional energy resource would be
required to collect and “blow” treated air from the biofilters to, and through, the tall stacks.  For
these reasons the Company proposes to attempt mitigate odours with a series of smaller 12m
stacks, and only resort to the certainty of a taller stack if necessary.

5.9 It should be recognised at all times that dispersion modelling can only provide guidance about
the likely off-site odour impact of modelled odour sources.  The real impact of odour
emissions may be less than that predicted by modelling.  The suggested benchmarks for
odour emissions and appropriate stack heights set out above should therefore be compared
with actual odour impacts in the area around the plant throughout the proposed phases of
development.  Impact standards and emission should be reviewed in the light of real
observations during Phase Two and Phase Four of the development programme.

6 CONCLUSIONS

6.1 A Best Available Techniques (BAT) assessment of the merits of different odour control
technologies has highlighted the benefits of biofilters (with preliminary water scrubbers) and
stack dispersion as the best means of achieving effective odour impact mitigation without
excessive energy consumption.

6.2 Experience at Golden Acres with existing biofilters has shown that long residence time
biofilters, following pre-treatment with water scrubbers, can provide more effective odour
abatement than seen at comparable plants using wet chemical scrubbers and cold plasma
systems.  Further advantages of biofilters are low resource (input) and waste (output)
implications and the fact that they can be readily managed and maintained by relatively
unskilled personnel.
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6.3 The proposal to blend process and headspace extraction air streams will provide the
opportunity to beneficially cool the process air streams to the optimal temperature range for
biofilter abatement.  The inclusion of long residence time upstream water scrubbing will
provide enhanced control of particulates (to prevent the biofilters blocking), as well as
providing control of untreated air temperature and humidity, whilst also removing soluble
odorous compounds.

6.4 Dispersion modelling has been used to demonstrate that the proposals for long residence
time water scrubbers and biofilters, combined with dispersion by a stack or stacks will provide
very effective level of odour impact control.

6.5 The modelling has demonstrated that with a series of 12m stacks on each biofilter (two stacks
per biofilter), off-site odour impact will be effectively controlled with treated air odour
concentrations in the expected range around 1,000 ouE/m3.  Odour impact would be
controlled to 98th percentile hourly mean odour concentrations to around 3.0- 3.3 ouE/m3 at
the most sensitive local residential receptors.

6.6 Further modelling, has demonstrated that if all emissions from the biofilters are extracted and
dispersed to atmosphere through a single stack of 30m, then an even higher level of off-site
odour impact would be provided, with 98th percentile hourly mean odour concentrations at the
most sensitive local residential receptors limited to 0.7 ouE/m3.  However, the higher odour
impact “safety margin” provided by this option has to be balanced against the more marked
visual impact of a 30m stack and the energy cost of extracting treated air off the top of the
biofilters and “blowing” the air up the tall stack.

6.7 There would be merit in assessing the effectiveness of the biofilters and the control of off-site
odour impact achieved by dispersing treated air through a series of localised pairs of 12m
stacks on each biofilter, prior to making a decision about the necessity of a single 30m tall
stack.
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Executive Summary

ADAS has been commissioned by the Golden Acres Group Ltd to conduct an
odour impact assessment for proposed upgrades to production facilities and air
extraction and odour abatement plant.  Dispersion modelling has been used to
assess the off-site odour impact of the proposed improvements and to provide
guidance on selection criteria for any additional odour mitigation which may be
required to control off-site odour impact.

Under Phase One the development proposals, the Company proposes to

construct three new wet scrubbers and biofilters, each with two stacks of 12m, to
treat air extracted from:

a) Process air extracted from the current Lines A, B & C
b) Process air extracted from a proposed new production line - Line D
c) Factory headspace extraction from the building housing Line D
d) Raw materials tipping areas for Lines A, B & C

Phase Two of the proposals will involve a review of the effects of the biofilters
constructed in Phase One with results assessed both by emissions testing, using
odour sampling and olfactometric analysis to quantify emissions, and also by
local subjective assessments in the area around the plant.

If the local monitoring shows that odour impact is above target levels, and/or
exceeds the “limits” derived in dispersion modelling set out below, then enhanced
dispersion arrangements will be used improve dispersion of treated odours off the
biofilters.  The dispersion modelling findings suggest, as guidance, that:

1. If the treated air off the biofilter consistently has odour concentrations of less
than 1,500 ouE/m3, then the scrubbers and biofilters with 12m dispersion
stacks will provide effective control of off-site odour impact,

2. If treated air off the biofilter has odour concentrations consistently in excess
of 1,500 ouE/m3 and/or if there are substantiated off-site odour impacts then
treated air should be extracted off the biofilters and ducted to a 30m
dispersion stacks.

 Under Phase Three of the development plans a further two new wet scrubber
and biofilter sets will be built.  The new plant will then be used to treat air
extracted from the following sources in addition to that treated by the new Phase
One biofilters:

a) Process air extracted from a proposed new production process line - Line E
b) Factory headspace extraction from the building housing the current Lines A, B

& C (air currently treated by activated carbon filters)
c) Additional raw materials storage areas within the extended plant
d) Air extracted from the Effluent Treatment Plant (air currently treated by a

series of small abatement plants)
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Stack heights and dispersion arrangements for the new biofilters will be informed
by the findings of Phase Two and the modelling in this report, and the minimum
requirement will be dispersion of treated air through stacks at 12m above ground.

Phase Four of the development proposals will involve a further review of the

impact of the biofilters constructed in Phases One and Three, as carried out
under Phase Two.  Again, if the monitoring shows that off-site odour impact is
above target levels, and/or if emissions exceed the “limits” derived in dispersion
modelling, then additional or enhanced dispersion arrangements will be added to
improve dispersion of treated odours.

The dispersion modelling findings suggest, as guidance, that:

1. If treated air off the biofilter has odour concentrations of no more than
1,000 ouE/m3, and/or if there is no substantiated off-site odour impact, then
scrubbers and biofilters with 12m dispersion stacks will provide effective
control of off-site odour impact,

2. If treated air off the biofilter has odour concentrations consistently
exceeding 1,000 ouE/m3, and if there are substantiated off-site odour
impacts, then the treated air off the biofilters should be extracted and
ducted to a 30m dispersion stack.
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1. Introduction

ADAS has been commissioned by the Golden Acres Group Ltd to conduct an
odour impact assessment for proposed improvements to production facilities and
air extraction and odour abatement plant.  Dispersion modelling has been used to
asses the off-site odour impact of the proposed improvements and to assess
potential options for additional odour mitigation.

This report presents the results of atmospheric dispersion modelling conducted
by the Met Office Rural Environment Team (MORET) at ADAS to evaluate the
odour impact of the Company’s proposed scheme.  The model used in this study
is AERMOD 6.2, which is one of a new generation of atmospheric dispersion
models recommended for use by the Environment Agency. The modelled results
presented in this report evaluate the odour concentrations from the proposed
improvements in odour abatement plant in the area around Plock Farm.  The
results of the modelling have also been used to provide guidance to the Company
to help optimise odour mitigation.

The Golden Acres Group Limited has undertaken extensive improvement work
over the last eighteen months to successfully improve the containment and
abatement odours.  The Company is now seeking to enable the approval and
construction of a more permanent solution to controlling odour emissions from the
plant from both the existing production facilities and for proposed future upgrades
in raw materials reception and processing plant.

Under Phase One of its development proposals the Company proposes to
construct three new wet scrubbers and biofilters to treat air extracted from:

e) Process air extracted from the current Lines A, B & C
f) Process air extracted from a proposed new production line - Line D
g) Factory headspace extraction from the building housing Line D
h) Raw materials tipping areas for Lines A, B & C

Phase Two of the proposals will involve a review of the effects of the biofilters

constructed in Phase One with results assessed both by emissions testing, using
odour sampling and olfactometric analysis to quantify emissions, and by local
subjective assessments in the area around the plant.  The results of the objective
odour sampling and analysis will be compared with the predictions derived from
the modelling described in this report.   If the monitoring shows that odour impact
is above target levels, and/or exceeds the “limits” derived in dispersion modelling,
then enhanced dispersion arrangements will be used improve dispersion of
treated odours off the biofilters.

Under Phase Three of the development plans the Company proposes to

construct a further two new wet scrubber and biofilter sets to treat air extracted
from the following sources in addition to that treated by the new Phase One
biofilters:

e) Process air extracted from a proposed new production process line - Line E
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f) Factory headspace extraction from the building housing the current Lines A, B
& C (air currently treated by activated carbon filters)

g) Additional raw materials storage areas within the extended plant
h) Air extracted from the Effluent Treatment Plant (air currently treated by a

series of small abatement plants)

Phase Four of the development proposals will involve a further review of the

impact of the biofilters constructed in Phases One and Three, as carried out
under Phase Two.  Again, if the monitoring shows that odour impact is above
target levels, and/or exceeds the “limits” derived in dispersion modelling, then
additional or enhanced dispersion arrangements will be used improve dispersion
of treated odours off the biofilters.

As well as seeking to objectively assess the likely impact of the proposed
developments, the modelling described in this report has also had the objective of
trying to strike a suitable compromise between effective control of off-site odour
impact at the most sensitive local receptors and need to minimise the visual
impact of dispersion stacks.

This report set out the methods and results of dispersion modelling which has
been undertaken to assess the likely impact of the Company’s proposals and to
help set some odour emission benchmarks against which the effects of Phases
One and Three can be assessed.  These benchmarks will then be used to help
assess if additional odour mitigation measures will be required and to help define
the nature of any such additional measures as may be required.
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2. Background to Site

2.1 Geography

The Plock Farm site is on the west “side” of Liverpool Road, at Bretherton, near
Preston in Lancashire.

Plock Farm lies approximately 500m to the east of the village of Tarleton and
about 900m west of the settlement of Bretherton.  The surrounding land is mainly
agricultural or woodland, but with a cluster of dwellings on the opposite side (the
east side) of Liverpool Road.

2.2 Complaint history

There has been some history of the dwellings to the east of the site on Liverpool
Road being affected by odours from the Plock Farm, but the incidence of such
complaints has been substantially reduced as a result of significant improvements
to odour controls at the plant in the last 18 months.

3. Odour Emission Characteristics

3.1  Current Odour Emissions Sources (May 2009)

Effluent Treatment Plant

Effluent Treatment Works - Golden Acres Group Limited are understood to have
had particular bacterial problems with their effluent treatment plant over the last
eighteen months.  These problems were caused by the particular mix of raw
materials used in the processing of pet food.  The combination of these raw
materials resulted in the growth of an undesirable bacterial population in the
effluent aeration and treatment plant which prevented satisfactory effluent
treatment, and thereby prevented discharge of treated effluent to the River
Douglas.  As a result of these problems the effluent plant has recently been
modified and improved by the installation of a new membrane bio-reactor.  This
relatively new technology has enabled the treatment system to produce a very
high quality final effluent and to satisfactorily treat liquid waste from the
production processes with minimal odour emissions.

Recent improvements and the installation of independent abatement systems for
the initial sedimentation tank, the balance tank and the biological aerated flooded
filter system have enabled the successful independent treatment of odours from
each of these sources individually.

Golden Acres Group Limited are currently designing, with a view to installing at
an early opportunity, a further collection system that will collect all treated air from
the independent odour abatement units at the effluent treatment plant and deliver
this air for discharge through an existing 17 metre high chimney.  Further on in
the future the expectation is that this air will be treated through the proposed
biofilters which are included in the current applications, when the 17 metre high
chimney is replaced.
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Raw Materials

The supply, discharge and transfer of raw materials from road transport into the
production process are currently a minor source of some odour emissions. These
sources are as follows:-

a) Line A/B intake.
b) Line C intake.
c) The fresh meat plant.
d) The storage of liquids within IBCs.

These odour sources are not currently odour controlled other than through the
general factory air extraction system.  The Company proposes that future
developments will include measures to control emissions from these sources

Process Odours

Currently the most intense odours on the site are generated by processing plant,
that is from the three processing lines: Line A, Line B and Line C.  Odorous air is
locally extracted from these lines through a network of extraction ducts.  The
extracted air streams are then pre-treated through three dedicated wet scrubbers
before being passed on for further treatment through two biofilters.  The smaller
biofilter, adjacent to the Factory building, treats air off the Line A and Line B
scrubbers, while a larger biofilter to the west of the A and B biofilter, treats air
from Line C.  The biofilters are based on pine bark media, and their combined
treatment capacity is currently around 150,000 cubic metres per hour (m3/hour).

The Line A and Line B wet scrubbers. and the combined biofilter serving them,
were designed and commissioned some 15 years ago.  Since that date, the level
of performance required in terms of regulatory provisions and the requirements of
sensitive receptors close to the site boundary have changed, and it is now
necessary to review abatement performance and to seek to further improve
performance.  This existing abatement plant is also now approaching the end of
its useful service life.

Factory Headspace Extract Ventilation and Odour Control

In August 2008 an air extraction system was installed to treat all the internal
factory headspace air through dust filters, activated carbon (odour) filters and a
17m dispersion stack at a design rate of 90,000 m3/hour.  This plant has provided
a very high level of odour abatement, but is subject to a five-year time limited
planning consent and will therefore need to be replaced within that timescale.

Table A below sets out a summary of current extraction rates and odour
mitigation measures.
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Table A  Current Odour Sources and Air Extraction Rates

Odour Sources
Air Extraction

Rate
(m3/hour)

Air |Treatment

Process Extraction Air from
Production Lines A, B & C

150,000
Three existing water scrubbers and
two existing covered biofilters, and
short stacks

Factory Headspace
Ventilation (Over Lines A, B
& C)

  90,000
Recently installed dust and
activated carbon filters and 17m
dispersion stack

Effluent Treatment Plant
(Reception & Buffer Tanks
etc),

<10,000
Local biofilters and activated carbon
filters with low level exhaust of
treated air

Total Air Flow       c250,000

3.2 Proposed  Odour Extraction & Mitigation

The Golden Acres Group Limited has over the last 18-24 months, undertaken
extensive work in order to contain and minimise odours to an acceptable level.
This improvement wok has included the addition of a temporary activated carbon
filter system which was only given a 5-year planning consent. The Company is
now seeking to enable the approval and construction of a more permanent
solution to controlling odour emissions from the plant, from both the existing
production facilities and from proposed future upgrades in raw materials reception
and processing plant.  This phased programme of development is summarised
below.

Phase One

The Company proposes to construct three new wet scrubbers and biofilters to
enable to treat air extracted from:

a) Process air extracted from the current Lines A, B & C
b) Process air extracted from a proposed new production line - Line D
c) Factory headspace extraction from the building housing Line D
d) Raw materials tipping areas for Lines A, B & C

Biofilter technology has been selected as the preferred option for additional odour
abatement capacity, based on successful experience with existing biofilters on
the site and a Best Available Technology (BAT) assessment.

The proposed new biofilters will replace the existing biofilters and the total volume
of air to treatment by the new biofilters will total 303,000 m3/hour.  Each of the
three new biofilter beds has been designed to treat a maximum air flow of
125,000 m³ per hour and each will accommodate a media volume of 2,250 m³,

which will provide a design air residence time of 64 seconds.  At the rated air flow,
of 303,000 m3/hour over three biofilters, the air residence time will be
approximately 80 seconds.
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It has been assumed that the biofilters will be covered and treated air will be
discharged through a stack at both ends of the biofilters (2 stacks for each
biofilter) at a height of either 9m or 12m above ground, based on a 3m biofilter
height, plus a 3m “ridge” height, and 3m or 6m stacks on the ridge of the biofilter
“roof” covers.  The modelling described below has been used to assess the
sensitivity of the impact of the proposed stack heights to determine an optimal
design.

The current activated carbon filters (with a temporary 5-year planning consent)
which treat air extracted from the factory headspace of Lines A, B & C will be
retained through Phase One.  Treated air from the carbon filter installation,
together with treated airstreams from the small localised abatement units serving
the Effluent Treatment Plant, will be directed to the 17m stack currently dispersing
treated air from the carbon filters alone.

Extraction rates and air treatment routes for Phase One are set out in Table B
below:

Table B Phase One Odour Sources and Air Extraction Rates and Abatement

Odour Sources
Air

Extraction
Rate

(m3/hour)

Air Treatment

Factory Headspace
Ventilation Over  Process
Lines A, B & C

90,000
Recently installed dust and
activated carbon filters and
17m dispersion stack

Effluent Treatment Plant
(Reception & Buffer Tanks
etc),

<10,000
Local biofilters and activated
carbon filters with low level
exhaust of treated air

<100,000 To existing 17m stack

Process Extraction Air from
Production Lines A, B & C

150,000

Process Extraction Air from
Proposed New Production
Line D

  75,000

Factory Headspace
Ventilation Over  Process
Line D

  68,000

Raw Materials Tipping &
Reception Areas Extraction

  10,000

To three proposed new water
scrubbers and covered
biofilters with stacks

Total Air Flow 303,000
To two 9m or 12m stacks on
each of the three proposed
new biofilters
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Phase Two

The performance of the biofilters constructed in Phase One will be monitored and
the results assessed both by emissions testing, using odour sampling and
olfactometric analysis to quantify emissions, and by local subjective assessments
in the area around the plant.  The results of the objective odour sampling and
analysis will be compared with the predictions derived from the modelling
described below.

If the results of emission testing show that biofilter emissions are above the
“limits” derived in the dispersion modelling, or if there are justified off-site odour
impacts in the area around the site, then a 30m or 35m tall stack will be built to
improve dispersion of treated odours off the biofilters.  Stacks of this height (30m
or 35m) will escape the effects of building downwash from the factory buildings.
The stack or stacks will be fed with treated air off the biofilter through a return air
duct.  The dispersions stack will be fed by two 125 kW fans.  Again the modelling
described below examines the sensitivity of the influence of 30m or 35m stack
heights on potential off-site odour impact.

Phase Three

The Company proposes to construct a further two new wet scrubber and biofilter
sets to enable air from the following sources to be added to that treated by the
three new biofilters built during Phase One of the development:

a) Process air extracted from a proposed new production line - Line E
b) Factory headspace extraction from the building housing the current Lines

A, B & C (air currently treated by activated carbon filters)
c) Additional raw materials storage areas within the extended plant
d) Air extracted from the Effluent Treatment Plant (air currently treated by a

series of small abatement plants)

Extraction rates and air treatment routes after completion of Phase Three are set
out in Table C below:

The proposed additional biofilters will replace the existing (temporary) activated
carbon filter treating factory headspace air extracted from Lines A, B & C, and the
small localised abatement plants on the effluent plant, as well as dealing with air
extracted from the final additional process line (Line E) and associated production
areas.

The total volume of air to treatment by all five of the proposed new biofilters will
be 500,000 m3/hour.  This means that there will be adequate treatment capacity
from just four of the five biofilters (4 x 125,000 m³/hour) to provide sufficient
“spare” treatment capacity to allow one biofilter to be taken out of service for
periodic maintenance and media replacement or refurbishment without losing
overall abatement capacity.
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Table C: Phase Three Odour Sources and Air Extraction Rates and
Abatement

Odour Sources
Air

Extraction
Rate

(m3/hour)

Air Treatment

Process Extraction Air from
Production Lines A, B & C

150,000

Process Extraction Air from
Proposed New Production Line D

 75,000

Process Extraction Air from
Proposed New Production Line E

67,000

Factory Headspace Ventilation
Over  Process Lines A, B & C

90,000

Factory Headspace Ventilation
Over  Process Lines D & E

 68,000

Additional Raw Materials Stoarge
Area Extraction

30,000

Effluent Treatment Plant
(Reception & Buffer Tanks etc),

10,000

Raw Materials Tipping &
Reception Areas Extraction

10,000

Three proposed new water
scrubbers and covered
biofilters with stacks in Phase
One

PLUS

Two new water scrubbers
and covered biofilters
proposed in Phase Three

Total Air Flow 500,000
To two 9m or 12m stacks on
each of the five proposed
biofilters or 30-35m stacks
(see Phase Two)

Phase Four

The performance of the biofilters constructed in Phases One and Three will again
be monitored and the results assessed by emissions testing and by local
monitoring in the area around the plant.  The results of the objective odour
sampling and analysis will again be compared with the predictions derived from
the modelling described below.

If the results of emission testing show that biofilter emissions are above the
“limits” derived in the dispersion modelling described below, or if there are
justified off-site odour impacts in the area around the site, then againa 30m or
35m stack will be built to improve dispersion of treated odours off the biofilters.

3.3  Odour Dispersion Arrangements

It has been assumed that the proposed new biofilters will be covered and treated
air will be discharged through a stack at both ends of the biofilters (2 stacks for
each biofilter) at a height of either 9m or 12m above ground.  These release
heights will be based on 3m biofilter height, plus a 3m “ridge” height and 3m or
6m stack on the ridge of the biofilter “roof” covers.
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Further model evaluations have been undertaken to assess the effects of
increasing extracting the air from all of the biofilters and ducting it to either a 30m
or a 35m stack.

3.1 Odour Emissions Rates for Dispersion Modelling

Odour emission rates are quantified as European odour units emitted per second
(ouE/s) and are calculated by multiplying an odour concentration (ouE/m3) by a
ventilation rate (m3/s).

Emissions from the proposed new biofilter installations have all been based on a
benchmark treated air odour concentration of 1,000 ouE/m3.  Recent testing of the
existing biofilters has demonstrated that such odour concentrations are
achievable, even without the “dilution” effect which would in future be provided by
the factory headspace air under Phase One and Phase Three of the proposals.
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4. Dispersion Modelling Methodology

4.1. Background to Odour and Benchmarks

It is important when assessing the potential impact of odours on a local
community to study both the concentration of odours and their frequency of
occurrence.  This approach forms part of the most recent guidance from the
Environment Agency (2007).  In adopting the FIDOL (Frequency, Intensity,
Duration, Offensiveness and Location) protocol, the Agency is advocating an
objective methodology for the assessment of odour nuisance.

A plume of odour naturally disperses through the turbulent motion of the
atmosphere as it moves downwind from the point of release. Due to the turbulent
mixing process in the atmosphere, odour concentrations down wind from a
source will not be uniform.  Characteristically, in any given hour, there are short
duration peaks in concentration that last a few seconds, separated by longer
periods, when the concentrations are low or zero.  Consequently, it is necessary
to predict frequency of hourly mean odour concentrations for any area around an
odour source.

Once released to the atmosphere the direction of spread of odours is totally
dependent on the direction of the wind at the time of release.  The rate of
dispersion depends mainly on the wind speed, but other meteorological
parameters such as air temperature also influence dispersion rates. The stability
of the atmosphere also plays a very important role in atmospheric dispersion.

Thus the probability of impact from odour sources depends on:

• Frequency of exposure: Complaints are more likely if the frequency of

exposure increases.

• The Intensity/concentration of the odour: There is a greater probability

of complaint when the odour concentration exceeds a threshold or
guideline.

• Duration of odour events: short or fleeting odour events are less likely to

cause an impact than is a prolonged exposure.

• Offensiveness of Nature of the odour: More offensive odours have a

higher risk of causing complaint.

• Local tolerances and background levels: This is strongly influenced by

the nature of the area in which complainants live and the nature of the
odour.  As an example, people who live or work in suburban areas (large
villages or towns) may be relatively intolerant of “countryside” odours.
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There are also non meteorological factors which influence downwind odour
concentrations.

• Distance from odour source: The closer a receptor is to an odour

source; the higher the odour concentration will be at that location and the
greater the probability of impact or complaint.

• The Height of release: Generally, the higher the point of release the

lower the odour concentration in the vicinity of the odour source.

• Emission characteristics:  All else being equal, stronger odour sources

will affect a larger area than weaker sources.

• Building downwash: Pollutant emissions may be subject to highly

turbulent wind profile in the wake of buildings.

The Environment Agency published draft guidelines on odour regulation,
assessment and control - IPPC H4: Horizontal Odour Guidance Parts 1 & 2 in
2002.  While this guidance has received some publicity, it is still currently only a
draft consultation document, with no statutory powers.  Whether an odour is
considered offensive or not is discussed in some detail in Appendix 2 of the draft
H4.  This document attempts to define the concept of a concentration that may
constitute "no reasonable cause for annoyance".  This is further enumerated in
Appendix 6 of H4 where indicative odour concentration criteria are presented for
odours of varying degrees of offensiveness.  Expressed as a 98th percentiles of
the hourly mean odour concentrations, a value of 6.0 ouE/m3 is suggested in H4
as being appropriate for the least offensive odours, 3.0 ouE/m3 for moderately
offensive and 1.5 ouE/m3 for the most offensive. The Agency does, however,
accept that these guidelines can be modified, upwards or downwards, for site
specific circumstances.

At the present time this guidance has not been revised since being published as a
consultation document in 2002.  Indeed doubts have been raised by a number of
experienced odour consultants about the validity of the basis on which these
guideline impact assessment figures were derived. In light of this, and given that
a ‘low formal weight’ has been ascribed to H4 at recent planning inquiries, then
prudence is advocated over the literal use and interpretation of the contents of the
H4 guidance.

ADAS has generally found that a range of odours including organic materials and
agricultural odours are unlikely to cause impact or justified complaints with 98th

percentile hourly mean odour concentrations of less than 5  ouE/m3, or even up to
concentrations of 10-20 ouE/m3 for some food related odours.  In general, once
exposure exceeds 5 to 10 ouE/m3 at the 98th percentile, then there is an
increasing risk of annoyance or justified complaints.

Dry pet food odours are not normally cited as an example of the odours in the
most offensive category, and are not usually considered to be particularly
offensive at low concentrations.  Given the relatively inoffensive nature of the
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untreated emissions, the fact that the proposal is that all emissions will be passed
through abatement plant and therefore modified, and the low density of receptors
around the site there is a good case to increase the odour benchmark above the
3.0 ouE/m3 target suggested in H4 for moderately” offensiveness odours.  The
guidance in the draft H4 does suggest (at page 55 in Appendix 6 of Part 1) that
such adjustments can be made.

However, on the other hand there is some history of complaint, and the Company
is keen to demonstrate a high level of high level of environmental protection, so it
is proposed that a guideline figure of 3.0 ouE/m3 (as an hourly mean) at the 98th

percentile is used to indicate the point below which the odour exposure would be
acceptable. At non-residential, e.g. public rights of way and factories office
buildings, a less rigorous figure of 6.0 ouE/m3 would be more appropriate.

The prediction that a particular property lies above the guideline concentration
does not necessarily imply that a loss of residential amenity will follow. What is
suggested, is that the probability of such an occurrence is increased in proportion
to the exceedence of the guideline.  In reality the impact and effects of the
proposed developments will be assessed as much by off-site monitoring as they
will be by comparison with the modelling results presented in this report.

4.2. Model Description

The choice of model for this study is AERMOD version 6.2 from the US
Environmental Protection Agency.  The model has been chosen because it ‘fitted
for the purpose of the modelling procedure’ as defined by the guidelines
published by the Royal Met. Society (R Met Soc. 1995) and “Guidelines for the
Preparation of Dispersion Modelling Assessments for Compliance with
Regulatory Requirements – an Update to the 1995 Royal Meteorological Society
Guidance”.  AERMOD is also listed as a preferred model in the Environment
Agency’s draft H4 “Odour” guidance (Appendix 4 of Part 1).

AERMOD is a steady-state atmospheric dispersion model that incorporates air
dispersion based on modern atmospheric physics, including treatment of both
surface and elevated sources, and both simple and complex terrain.  The model
calculates down wind odour concentrations in the surrounding area for each hour
of the five year weather file.  Statistics on the frequency and concentration of
odours at the receptor sites are based upon the hourly calculations.

 A grid referencing system within the computer model allows both the location of
the sources and receptors to be specified to within 1m resolution. AERMOD also
allows the use of nested grids which offer improvements in model resolution in
areas of particular interest. If necessary, the model also incorporates the effects
buildings on the odour plume, known as building downwash.
 

Published studies have shown that atmospheric dispersion models are reliable at
predicting the pattern of down wind odour concentrations (as statistical
distributions) over a period of time (H.R. Olsen, 1997).  The ADAS modelling
study reported here is based on calculations made over a period of 43,800 hours
(5 years) and represents a suitably long period for such a statistical study.  Based
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on such findings there is a high level of confidence in the results from odour
impact studies.

4.3 Model Parameters

4.3.1 Meteorology

AERMOD requires a 5-year sequential meteorological file using local weather
records. The two nearest weather stations that provide full hourly reports of all the
elements required by the model, are at Crosby and Blackpool.  Unfortunately,
both are very exposed to the winds from the Irish Sea and the wind speeds are
considered to be too high to be representative of the more sheltered area around
Plock Farm.  Due to the higher wind speeds, use of either station would result in
an overestimation of vertical odour dispersion rates and underestimate the odour
concentration at ground level.

The Met Office radio-sonde station at Aughton would have been a better
representation of the weather at the site but as the station closed several years
ago, recent records are unavailable. Although quite some distance to the south,
for most of the meteorological elements that need to be considered, the Met
Office station at Woodford aerodrome is reasonably representative of the area
around Plock Farm, however, the frequency distribution of wind direction is
dissimilar. Using in-house software the distribution of wind directions from
Aughton (historic data), were imposed on the Woodford weather records. The
result of this is a weather file that is considered to be a reasonably representative
of the area around Plock Farm.

In summary, the composite weather file used in the modelling study has a good
representation of the frequency distribution of wind directions in the area, derived
from data from the now defunct station at Aughton. Other elements of the weather
file, including the wind speeds, are derived from data Woodford aerodrome. The
most important element in the weather file is the wind and, if anything, periods of
light winds are probably over represented i.e. the wind at Woodford is generally a
little lighter than at Plock Farm. In light winds, vertical dispersion of odour is
suppressed and consequently, the weather file will probably result in slightly
higher modelled odour concentration at ground level than in reality.

There is a small proportion of time, when the wind is recorded as calm and
therefore has no associated wind direction.  The occurrence of calms in the wind
data needs to be addressed for modelling purposes, therefore an in-house
program was run which assigns calms to the wind direction for the preceding hour
and imposes a wind speed of 1 m/s.

A meteorological pre-processor, AERMET, has been used to prepare the
meteorology file for use within AERMOD. This pre-processor allows surface type
to be varied by sector, for example to take into account less turbulent wind flow
when the wind fetch is from open water or more turbulent flow when the fetch is
from urban and industrial areas. AERMET also allows seasonal variation of
surface type parameters. In this case the surface type is used is agricultural in all
directions and surface roughness, Bowen Ratio and albedo have varied on a
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monthly timescale to take into account seasonal changes in vegetation. In the
sector from 210º to 340º, the surface roughness has been increased slightly from
normal values for agricultural land to account for the presence houses and other
buildings in the village of Tarleton.  The surface roughness, Bowen Ratio and
albedo, affect the stability and amount of turbulence, or mixing, in the lower layers
of the atmosphere and are of primary importance to the rate of dispersion of
odour.

The wind rose for the composite weather file is shown in Figure 1 and illustrates
the relative frequency of wind directions and wind speeds used in the modelling
study.

Figure 1. The wind rose for the weather data file used in the modelling study of
odour emissions from Plock Farm.
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4.3.2 Odour Sources

For this study five runs of AERMOD have been carried out. The first run models
Phase 1 of the development, with the existing 17m stack serving the activated
carbon filters (which abate the factory headspace air from production lines A, B &
C) and three new biofilters, each ventilated via two 9m high stacks, serving the
new production lines.

The remaining four model runs deal with four scenarios of Phase 3.  Run 3a, the
first of these runs for Phase 3, assumes that all five biofilters will discharge
through two 9m stacks on each biofilter (ten stacks in total), with the existing 17m
stack associated with the current activated carbon filter, decommissioned.

The second run, that is Run 3b, models all five proposed new biofilters
discharging through two 12m stacks (ten stacks in all).

The third run and fourth model runs, that is Run 3c and Run 3d are based on all
emissions being extracted off the top of the five biofilters and ducted back for
dispersion through a single 30m (Run 3c) or 35m (Run 3d) stack serving all five
biofilters.  Details of the modelled emissions and parameters of the stacks in each
run are provided in Table 1a, 1b and 1c.

Table 1a. Carbon filter stack -  emission details (Phase 1 only)
 Phase 1

Height (m) 15

Internal diameter (m) 1.4

Emission Rate (ouE/s) 11,500

Emission Temperature (K) 298

Emission velocity (m/s) 15

Table 1b. Biofilter stacks -  emission details
 Phase 1 Run 3a Run 3b

Height (m) 9 9 12

Number of stacks 6 10 10

Internal diameter (m) 1.6 1.6 1.6

Emission Rate (ouE/s) 14,000 13,900 13,900

Emission Temperature (K) 298 298 298

Emission velocity (m/s) 7 7 7

Table 1c. Standalone stack -  emission details
 Run 3c Run 3d

Height (m) 30 35

Internal diameter (m) 3.434 3.434

Emission Rate (ouE/s) 139,000 139,000

Emission Temperature (K) Ambient +2 Ambient +2

Emission velocity (m/s) 15 15
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4.3.3 Modelled Buildings

The structures of the biofilters (and their covers) and the factory buildings are
likely to have a significant affect on the behaviour of the odour plumes from the
point sources. Consequently, the structure of the biofilters and the factory
buildings are modelled in some detail within AERMOD. The positions of the
modelled buildings can be seen in Figures 3a and 3b.

4.3.4 Discrete Receptors

A number of discrete receptor points (46) were defined within the model to
represent nearby residential properties. The discrete receptors are defined at a
height of 1.5m above ground level within AERMOD. Details of the specified
discrete receptor points used in this study are shown in Figure 2, marked by red
triangles. The exact positions of the discrete receptors and their distance from the
centre of the factory site are shown in Table 3, in Section 5.

4.3.5 The Nested Grid

A nested grid has been used to produce the contour maps presented in the
results of this study. Use of a nested grid allows a higher resolution to be used in
areas of particular interest, capturing important detail that may otherwise be lost.
In this case a 600m x 500m area around the Factory (encompassing the
dwellings to the east) was defined at 50m resolution.  A 100m resolution grid
extends 200m from the central grid and beyond the 100m grid, a 200m grid
extends a further 600m.  The nested grid points are defined at a height of 1.5m
above ground level within AERMOD.  Details of the nested grid can be seen in
Figure 2, the grid points are marked by green crosses.

4.3.6 Terrain

The area around the factory is fairly level, consequently, it is considered that use
of terrain data within the model would have little effect on predicted odour
concentrations within the area modelled and it has not been used.
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Figure 2. Details of the nested grid and discrete receptors

Based on Ordinance Survey maps SD41 & SD42 with the permission of the Controller of Her Majesty’s Stationary Office. Crown Copyright. Unauthorised
reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Reproduced with ADAS OS License number AL100020033

Figure 3a. A 3D view of the biofilters buildings as modelled in AERMOD, looking
from the south-west
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5. Dispersion Modelling Results

AERMOD calculates hourly average odour concentrations at the nested grid
points and the discrete receptor points for each hour over a five-year period.
From these calculations, statistics have been produced of the predicted 98th
percentile odour concentrations. That is, the odour concentration which is
exceeded for only 2% of all hours (around 14 hours per month).

5.1 Run 1 – Three Biofilters with 9m Stacks & Existing Carbon Filter with
17m Stack

Details of the predicted 98th percentile hourly mean odour concentration are
shown in Figure 4.

There are no residences where the 98th percentile hourly mean odour
concentration exceeds the chosen guideline of 3.0 ouE/m3.  The greatest value is
2.6 ouE/m3 at the two closest residences on Liverpool Road (receptors 1 and 2).
There is therefore some “headroom” up to the  3.0 ouE/m3 benchmark

The odour exposure level is slightly in excess of 3.0 ouE/m3 at the factories at
Tarleton to the west of the site, but is well below the 6.0 ouE/m3 chosen guideline
value for non residential receptors.

This modelling suggest that providing the outlet air off the three biofilter
constructed under Phase One of the proposals has an odour concentration of is
less than 1,000 ouE/m3, then there should be no significant impact or loss of
amenity in the area around the plant.  In fact the likelihood is that emission
concentrations of around 1,150 ouE/m3 would be tolerated without loss of
amenity.  Thus outlet odour concentrations of 1000-1,150 ouE/m3 would, it is
suggested, be appropriate benchmarks for the Phase Two evaluations of the
impact of Phase One developments with emissions released from stacks 9m
above ground.

Subsequent modelling in Run 3b suggests that if the biofilters were to be
equipped with stacks discharging at 12m then higher emission concentrations of
up to around 1,500 ouE/m3, could be tolerated without causing off-site odour
impact.

5.2 Run 3a  -  Five Biofilters, each with two 9m Stacks

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 5.

There are four residential receptors on Liverpool Road, receptors 1 to 4, where at
3.8, 3.9, 3.2 and 3.6 ouE/m3 respectively, the 98th percentile (hourly mean) odour
concentration exceeds the chosen guideline of 3.0 ouE/m3.  There is also one
receptor in Tarleton (receptor 26), where at 2.9 ouE/m3, the 98th percentile hourly
mean odour concentration is close  the chosen guideline of 3.0 ouE/m3. The odour
exposure level is slightly in excess of 6.0 ouE/m3 at the factories at Tarleton to the
west of the site.
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These results suggest that emissions would have to be reduced by around 24%
to achieve compliance with the 3.0 ouE/m3 at all residential receptors, which
would be equivalent to treated air odour concentrations off the biofilters of
approximately 760 ouE/m3.

Thus biofilter outlet odour concentrations of 750 ouE/m3 would be a suitable
benchmark for the Phase Four evaluation of the development of five biofilters with
9m stacks.  Recent testing of the existing biofilter suggests this outlet odour may
just be achievable, but this level of performance is very demanding, and may not
be realistic long term objective.

5.3 Run 3b - Five Biofilters, each with two 12m Stacks

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 6.

There are three residential receptors on Liverpool Road, receptors 1, 2 and 4,
where at 3.2, 3.3 and 3.1 ouE/m3 respectively, the 98th percentile hourly mean
odour concentration is slightly in excess the chosen guideline of 3.0 ouE/m3.  The
odour exposure level is also slightly in excess of 3.0 ouE/m3 at the factories at
Tarleton to the west of the site, but is well below the 6.0 ouE/m3 chosen guideline
value for non-residential receptors.

These results suggest that emissions would have to be reduced by around 10%
to achieve compliance with the 3.0 ouE/m3 at all residential receptors, which
would be equivalent to treated air odour concentrations off the biofilters of
approximately 900 ouE/m3.  In reality there may be no significant differences in
the off-site odour impact from outlet odour concentrations of 900 ouE/m3 and the
modelled treated air odour concentration of 1,000 ouE/m3.

Thus biofilter outlet odour concentrations of 900-1,000 ouE/m3 are suggested as a
suitable benchmark for the Phase Four evaluation of the development with 12m
stacks.  Recent testing of the existing biofilter suggests that this level of odour
abatement should be achievable.  In reality this level of performance is more
likely to be achievable than the 750 ouE/m3 required with only 9m stacks.

It is therefore recommended that all of the biofilters should initially equipped with
stacks to discharge treated air at 12m above ground.  Although 9m stacks may be
adequate for the three biofilter proposed in Phase One, these stacks would
almost certainly have to be subsequently extended during Phase Three, so all
stacks should be constructed to 12m at the outset.

5.4 Run 3c - Five Biofilters, with a single 30m stack

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 7.  There are no residences where the 98th percentile hourly mean odour
concentration exceeds the chosen guideline of 3.0 ouE/m3.  The greatest value is
0.7 ouE/m3 at one of the residences on Liverpool Road (receptor 3), so the chosen
criteria is met readily, by a factor of approximately four.
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5.5 Run 3d - Five Biofilters, with a single 35m stack

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 8. There are no residences where the 98th percentile hourly mean odour
concentration exceeds the chosen guideline of 3.0 ouE/m3.  The greatest value is
0.5 ouE/m3 at Carr House and Brook House Farm (receptors 8 and 10), thus
providing a factor of six over chosen benchmark.

These two final model runs demonstrate that either a 30m  stack or a 35m stack
would more than adequately mitigate the odour impact of biofilter emissions, even
if the outlet odour concentrations were to be as high as 4,000-6,000 ouE/m3.  A
30m stack height would thus provide a suitably high level of protections against
any off-site odour impact.

Taking account of the additional energy input required to “blow” treated air from
the biofilters up tall stack, it is therefore recommended that a 30m stack would
provide the best compromise between odour protection, visual impact and
running costs.
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Table 3. 98th percentile hourly mean odour concentration at the discrete
receptors

98th percentile hourly mean odour concentration

(ouE/m
3
)Receptor

Number
Name/Description X (m) Y (m)

Distance

from
centre of

Plock

Farm
(m)

Phase
1

Phase
3a

Phase
3b

Phase
3c

Phase
3d

1 Liverpool Road 346150 420744 101 2.6 3.8 3.2 0.4 0.2

2 Liverpool Road 346155 420787 111 2.6 3.9 3.3 0.4 0.2

3 Liverpool Road 346220 420810 181 2.1 3.2 2.8 0.7 0.4

4 Liverpool Road 346165 420842 147 2.4 3.6 3.1 0.4 0.2

5 Liverpool Road 346195 420974 266 1.2 1.7 1.6 0.5 0.3

6 Liverpool Road 346213 421019 315 1.0 1.5 1.4 0.6 0.4

7 Liverpool Road 346206 421054 341 1.0 1.5 1.3 0.6 0.4

8 Carr House 346267 421445 728 0.6 0.8 0.8 0.6 0.5

9 Carr House lane 346548 421099 608 0.5 0.7 0.6 0.4 0.4

10 Brook House Farm 346889 420834 843 0.6 0.9 0.8 0.6 0.5

11 Tarleton Bridge 346194 420362 414 0.7 1.0 1.0 0.5 0.4

12 Tarleton Bridge 346260 420226 565 0.5 0.7 0.7 0.4 0.4

13 Tarleton Bridge 346386 420344 527 0.6 0.9 0.9 0.4 0.4

14 Bretherton 347049 420572 1015 0.5 0.7 0.7 0.5 0.4

15 Bretherton 347146 420438 1139 0.4 0.6 0.6 0.4 0.3

16 Bretherton 347065 420349 1091 0.4 0.6 0.6 0.4 0.3

17 Bretherton 347044 420823 996 0.5 0.8 0.7 0.5 0.4

18 Bretherton 347243 420758 1193 0.4 0.6 0.6 0.4 0.4

19 Bretherton 347225 420587 1186 0.4 0.6 0.6 0.4 0.4

20 Bretherton 347437 420430 1423 0.3 0.5 0.5 0.3 0.3

21 Mill Hill Farm 345924 421835 1092 0.4 0.6 0.6 0.3 0.2

22 Dobson's Farm 346234 422194 1456 0.3 0.4 0.3 0.2 0.2

23 Canal Bridge 345938 420186 575 0.5 0.7 0.7 0.2 0.2

24 Tarleton 345581 420336 626 0.7 1.1 1.0 0.3 0.2

25 Tarleton 345465 420536 623 1.0 1.7 1.3 0.3 0.2

26 Tarleton 345479 420716 572 1.6 2.9 2.3 0.4 0.3

27 Tarleton 345382 420875 680 1.1 1.9 1.6 0.4 0.3

28 Tarleton 345367 421032 738 1.5 2.6 2.2 0.5 0.5

29 Tarleton 345373 421203 814 1.1 1.7 1.4 0.5 0.5

30 Tarleton 345344 421397 958 0.8 1.4 1.2 0.4 0.3

31 Tarleton 345518 421468 894 1.2 1.8 1.6 0.6 0.5

32 Tarleton 345435 421654 1093 0.9 1.3 1.2 0.5 0.4

33 Tarleton 345123 421551 1225 0.4 0.7 0.7 0.3 0.3

34 Tarleton 345161 421217 1004 0.8 1.3 1.2 0.5 0.4

35 Tarleton 345185 420976 894 0.6 1.0 0.9 0.3 0.3

36 Tarleton 345176 420642 881 0.5 0.8 0.8 0.3 0.3

37 Tarleton 345335 420274 859 0.4 0.7 0.6 0.2 0.2

38 Tarleton 345149 420035 1150 0.2 0.4 0.4 0.2 0.1

39 Tarleton 345064 420386 1052 0.3 0.4 0.4 0.2 0.2

40 Tarleton 344778 420625 1279 0.3 0.4 0.4 0.2 0.2

41 Tarleton 344984 420970 1088 0.4 0.6 0.5 0.2 0.2

42 Tarleton 344845 421394 1366 0.5 0.7 0.7 0.3 0.3

43 Tarleton 344778 420339 1337 0.2 0.3 0.3 0.1 0.1

44 Tarleton 344477 420221 1660 0.1 0.2 0.2 0.1 0.1

45 Tarleton 344465 420592 1593 0.2 0.3 0.2 0.1 0.1

46 Tarleton 345263 419754 1270 0.2 0.3 0.3 0.2 0.1
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Figure 4. 98th percentile hourly mean odour concentration – Run 1 - Phase 1 : Existing
17m Stack plus 6 X 9m Biofilter Stacks

Figure 5. 98th percentile hourly mean odour concentration – Run 3a : 10 x 9m Stacks

Based on Ordinance Survey maps SD41 & SD42 with the permission of the Controller of Her Majesty’s Stationary Office. Crown Copyright. Unauthorised
reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Reproduced with ADAS OS License number AL100020033
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Figure 6. 98th percentile hourly mean odour concentrations – Run 3b : 10 x 12m Stacks

Figure 7. 98th percentile hourly mean odour concentrations – Run 3c – 1 x 30m Stack

Based on Ordinance Survey maps SD41 & SD42 with the permission of the Controller of Her Majesty’s Stationary Office. Crown Copyright. Unauthorised
reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Reproduced with ADAS OS License number AL100020033



28

Figure 8. 98th percentile hourly mean odour concentrations – Run 3d -  1 x 35m Stack

Based on Ordinance Survey maps SD41 & SD42 with the permission of the Controller of Her Majesty’s Stationary Office. Crown Copyright. Unauthorised
reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Reproduced with ADAS OS License number AL100020033
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6. Conclusions & Recommendations

1. Projected odour impact of various odour abatement and mitigation scenarios
have been assessed by dispersion modelling and evaluated against a
benchmark of a maximum 98th percentile hourly mean odour concentration of
3 ouE/m3.  This benchmark has been used as a standard which would not
cause any significant impact on amenity.

2. Modelling has shown that for Phase One of the proposed development, with

three biofilters releasing treated air at an odour concentration of 1,000 ouE/m3

through six 9m stacks, and with the existing carbon filter and 17m stack, there
would be no residential receptors where 98th percentile hourly mean odour
concentrations exceeds 3.0 ouE/m3.  The highest value is 2.6 ouE/m3 at the
two closest residences on Liverpool Road.  There is, therefore, some
“headroom” up to the 3.0 ouE/m3 benchmark even with 9m stacks.

3. Thus, biofilter outlet odour concentrations of 1000-1,150 ouE/m3 would be
appropriate benchmarks for Phase Two evaluations of the impact of the
Phase One developments with emissions released at 9m.  Modelling of the
following stages of development has shown that 12m stacks would be more
appropriate for longer term odour impact control.  With six stacks discharging
at 12m at the completion of Phase One the emissions odour concentration
benchmark could be increased to 1,500 ouE/m3. .

4. On completion of Phase Three with five biofilters, each with two 9m stacks,

there are predicted to be four residential receptors on Liverpool Road where,
at 3.8, 3.9, 3.2 and 3.6 ouE/m3, the 98th percentile (hourly mean) odour
concentration exceeds the select benchmark of 3.0 ouE/m3.  The odour
exposure level is slightly in excess of 6.0 ouE/m3 at the factories in Tarleton to
the west of the site.

5. Biofilter outlet odour concentrations of around 750 ouE/m3 would be required
for the development with 9m biofilter stacks.  Recent testing of the existing
biofilters suggests that this outlet odour concentration may be just achievable,
but it is a demanding long-term target.  It is therefore recommended that all
biofilters (Phase One and Phase Three) should be initially equipped with
stacks to provide a 12m emissions release height.

6. If the five biofilters were operated after Phase Three with two 12m stacks on
each biofilter with emissions at 1,000 ouE/m3, then there would be three
residential receptors on Liverpool Road which just exceed the 98th percentile
guideline of 3.0 ouE/m3, at 3.2, 3.3 and 3.1 ouE/m3.  The odour exposure level
is also slightly in excess of 3.0 ouE/m3 at the factories at Tarleton to the west
of the site, but is well below the 6.0 ouE/m3 chosen guideline value for non-
residential receptors.

7. Phase Three biofilter emissions would have to be reduced by around 10%, to
900 ouE/m3, achieve modelled compliance with a strict 3.0 ouE/m3 benchmark
at all residential receptors with 12m stacks.  However, in reality there is



30

unlikely to be any significant differences in the off-site odour impact from
outlet odour concentrations of 900 ouE/m3 or 1,000 ouE/m3.  Thus if emissions
can be controlled to 1,000 ouE/m3, 12m release heights should suffice.

8. Biofilter outlet odour concentrations of 900-1,000 ouE/m3 are recommended
as a suitable benchmark for Phase Four evaluation of the development with
12m stacks.  Recent testing of the existing biofilters suggests that this level of
odour abatement should be achievable.

9. If treated air outlet concentrations exceed 1,000-1,100 ouE/m3 during the
evaluations undertaken in Phase Four, then substantially taller dispersion
stacks may be required to disperse residual odours if there are substantiated
off-site odour impacts.

10. Modelling of emissions from all five biofilters collected and dispersed through
either a 30m or a 35m stack has demonstrated that the maximum off-site
impact at sensitive residential receptors would be 0.7 and 0.5 ouE/m3 at the
98th percentile respectively with stack odour concentrations of 1,000 ouE/m3.
These scenarios provide a very high level of impact protection but there would
be the penalties of such an approach in terms of the greater visual impact of
tall stack and the additional energy resource required to collect and “blow”
treated air from the biofilters and up the tall stacks.

11. The modelling has also shown that a stack of 30m stacks could adequately
mitigate the odour impact of biofilter emissions even if the outlet odour
concentrations were to be as high as 4,000 ouE/m3.

Recommendations

Phase One

1. The three proposed biofilters should be equipped with stacks to discharge
treated air at 12m above ground.

Phase Two

2. The performance of the biofilters should be assessed by olfactometric testing
and off-site odour impact assessments.  If treated air off the biofilters has
odour concentrations of no more than 1,500 ouE/m3, and if there are no
substantiated off-site odour impacts, then 12m biofilters stacks will provide
effective control of off-site odour impact.

3. If treated air off the biofilters has odour concentrations consistently in excess
of 1,500 ouE/m3, and/or if there is any verified off-site odour impact, then
treated air off the biofilters should be extracted and ducted to a new 30m
dispersions stack.
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Phase Three

4. The two additional biofilters should be equipped with stacks to discharge
treated air at 12m above ground, unless the testing at Phase Two shows that
treated air odour concentrations consistently exceed 30m, in which case a
30m stack should be erected to disperse emissions from all five biofilters

Phase Four

5. The performance of the biofilters constructed in Phase Three should be
monitored under a further review of the impact of the biofilters constructed in
Phases One and Three, using the same approach as in Phase Two.

6. Again, if local monitoring shows that off-site odour impact is unacceptable,
and/or if odour concentrations in treated air off the biofilters consistently
exceed a “limit” of 1,000 ouE/m3, then additional or enhanced dispersion
arrangements, in the form of a 30m dispersion stack, should be added to
improve dispersion of treated odours.
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Addendum to Chapter 8 of Environmental Statement 
 
Introduction  
 
The Odour chapter of the EIA (Chapter 8) and the supporting odour modelling 
impact and BAT (Best Available Techniques) assessments were prepared just 
prior to publication of the Environment Agency’s latest consultation draft of the 
“H4” Odour Technical Guidance.  This new consultation draft proposes to 
supersede the previous draft which was published in 2002.  
 
Once finalised, the revised draft H4 guidance will provide the basis of the 
Environment Agency’s approach to the regulation of permitted installations such 
as the Golden Acres plant.  It is expected that it will be relevant to both how odour 
impact will be controlled at the existing plant, and how odours would be regulated 
after the proposed development scheme is implemented.  The latest draft of H4 
puts much greater emphasis on the control of odour impact through Odour 
Management Plans (OMPs) which will, if the draft guidance is finalised in its 
current format, require an integrated approach to the control of odour from plant 
design through plant management, maintenance and monitoring, as well as 
proactive liaison with the local community. 
 
If planning consent is granted for the proposed development scheme then the 
draft H4 suggests that operators will be required to draw up a detailed OMP for 
approval by the Agency as part of the permitting process.  The OMP will have to 
set out how odour impact will be controlled and monitored as part the permit 
application/variation and the compliance requirements for the plant after the 
proposed developments.   
 
This addendum considers how the new draft H4 odour guidance impacts on the 
odour and BAT assessments carried out for the planning application for the 
proposed development scheme.    
 
Section 1 (of the 2009 Draft H4) - Introduction 
 
This introduction sets out the context of H4 as “horizontal” guidance for odour 
management across the whole range of installations and processes regulated 
under the Environmental Permitting Regulations.   
 
In addition to H4, there is also industry and sector specific guidance, such as that 
set out in Process Guidance Notes, which in this case would include Process 
Guidance Note PGN 6/24b(05), “Secretary of State's Guidance for Dry Pet Food 
Manufacturing Processes”.  The PGN sets out BAT for this industry sector. 
 
Section 2 – Your Permit Conditions and their Enforcement 
 
This section of the guidance includes an explanation of the Conditions which are 
likely to apply to all installations that have the potential to cause any off-site odour 
impact, and enforcement of those conditions.   
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Odour Boundary Conditions 
 
Potentially odorous installations will usually be subject to a so-called “odour 
boundary condition” with wording such as: 
 

Emissions from the activities shall be free from odour at levels likely to cause 
pollution outside the site, as perceived by an authorised officer of the Agency, 
unless the operator has used appropriate measures, including, but not limited to, 
those specified in an approved odour management plan, to prevent or where that 
is not practicable to minimise the odour. 

 
With respect to the odour assessment carried out for the Applicant, the odour 
modelling study and impact assessment were based on the objectives of 
controlling off-site odour impact to levels below those which would cause pollution 
outside the plant boundaries, and particularly at residential receptors.   
 
Odour Management Plan Conditions 
 
Potentially odorous installations will be subject to a requirement to submit an 
Odour Management Plan (OMP) for approval by the regulator as part of the 
permitting process.  The permit conditions will require that the operator complies 
with the approved plan, that the operator submits revisions of the OMP if 
necessary to control odours, and also complies with such revisions when 
approved.  The regulator may also specify changes to an OMP which the 
Operator will have to comply with. 
  
Should planning consent be granted for the proposed Golden Acres development, 
then the Applicants will be required to draw up a revised OMP as part of an 
applications for a permit variation.  This OMP will have to be approved by the 
Environment Agency, before the proposed development and changes to the 
installation could be permitted and brought in to use. 
 
The OMP will, of necessity, have to be of a much more detailed nature than the 
odour impact assessment carried out as part of an environmental impact 
assessment.  The OMP will be required, for example, to set out detailed 
procedures for the practical management and monitoring of odour controls, for 
responses and investigations into any breakdowns and incidents, mechanisms for 
communications with neighbours, and steps for any additional odour mitigation 
measure which may be required. 
 
Compliance and Enforcement 
 
The draft H4 sets out the Agency’s proposed approach to compliance with odour 
conditions which will, in the first instance, be based on working with process 
operators to establish solutions to any odour problems. 
 
The proposal is that process operators will be challenged to propose solutions 
including a timescale for completion, and this solution and agreed implementation 
timetable will then become part of an amended OMP.   
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In the context of the proposed Golden Acres development possible additional 
odour mitigation measures have already been incorporated in the phased 
development programme.  These steps are based on the possible future addition 
of a 30m tall dispersion stack in the unlikely event that the planned scrubber, 
biofilter and multiple12m stacks do not provide the expected high level of off-site 
odour impact mitigation.  Providing that a 30m stack has already been granted 
planning consent, then such additional measures could, if necessary, be 
implemented in relatively short period of time and this contingency will effectively 
be incorporated in to the installations OMP.  This planned contingency approach 
effectively complies with the approach suggested in the draft H4. 
 
Section 3 -   How Much Odour Is Acceptable 
 
This section of the draft H4 guidance provides more detailed guidance on 
interpretation of odour boundary conditions, and introduces the concept of FIDOL 
which effectively sets out how odour impact should be proportional to the local 
circumstances, based on: 

• Frequency of odour detection; 

• Intensity as perceived 

• Duration of exposure 

• Offensiveness 

• Location, and in particular, the sensitivity of an individual as 
influenced by their context. 

 
These factors were considered in the interpretation of the odour dispersion 
modelling study carried out to support the assessment of predicted odour impact 
in relation to: 
 

a) the relative Location/sensitivity of receptors in the workplace (e.g. factories 
in Tarleton) and the residential setting (e.g. properties on Liverpool Road), 

b) the modified “Offensiveness” (and Intensity) of treated air off abatement 
plant (scrubbers and biofilters). and 

c) the “statistics” of the modelling technique which takes account of the 
potential Duration and Frequency of odour exposure by use of 98th 
percentiles. 

 
In addition to predictive modelling techniques, Golden Acres have also included 
within the phased development scheme proposals to carry out both olfactometric 
sampling and analysis (to assess compliance with the predicted and modelled 
emissions rates) and a programme of off-site odour assessments to evaluate the 
effectiveness of the proposed odour controls.   
 
 As discussed above (under Section 2), Golden Acres have also provided 
proposals for enhanced odour mitigation through the use of a 30m dispersion 
stack, if odour  impact from the multiple 12m biofilter stacks is higher than 
expected.  Providing that planning consent is granted for a stack at the outset 
then such additional measures, if needed, could be put in place within a 
“reasonable time”.   
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The guidance goes on to explain that the impact standards which might be 
applied for dispersion modelling assessments are included at Appendix 4 of the 
new draft H4.  These standards are effectively derived from the standards used in 
the previous (2002) draft H4, and on which the ADAS dispersion modelling was 
interpreted. 
 
Section 4 – Odour Management Plans 
 
As summarised at Section 2 above, potentially odorous installations will be 
required to submit an Odour Management Plan (OMP) for approval by the 
regulator as part of the permitting process.  The permit conditions will require that 
the operator complies with the approved OMP, that the operator will have to 
submit revisions of the OMP if necessary to control odours, and will also have to 
comply with such revisions when approved.  The regulator may also specify 
changes to an OMP which the Operator will have to comply with. 
 
The basic requirements are for OMPs are set out as follows: 

• an assessment of the risks of odour problems, from normal and abnormal 
situations, including worst case scenarios, for example of weather, temperature, 
or breakdowns, as well as accident scenarios;  

• the appropriate controls (both physical and management) needed to manage 
those risks;  

• suitable monitoring; 

• actions, contingencies and responsibilities when problems arise; 

• regular review of the effectiveness of your odour control measures;  

• emission limits where appropriate.  

These matters are then addressed in the following sections of the draft H4, along 
with guidance on engagement and liaison with neighbours to minimise their 
concerns about odour. 
 

Section 5 – Risk Assessments for Odour 

The odour dispersion modelling impact assessment which has been carried out 
provides an objective means of assessing the site specific risk of potential odour 
impact under normal operating conditions, under a wide range of weather data, 
within the five years data used within the model.  This assessment will effectively 
form the baseline for the installations OMP in terms of setting emissions “targets” 
which are to be achieved by the plant.  The modelling also complies with the 
source-pathway-receptor approach set out in H1. 

The potential risk that the abatement plant will not achieve the expected levels of 
performance has been addressed by the optional proposal to add a 30 m tall 
dispersion stack if required.  The performance of the proposed abatement system 
has been demonstrated by the existing biofilter installations on site, and 
continuing work to further optimise their management. 

The proposed modular approach to wet scrubbing and biofilters, with a number of 
discrete scrubbers and biofilters, effectively provides a substantial degree of 
resilience to breakdowns and maintenance of the abatement system. 
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Section 6 – Control Measures 

Operational and management controls for the plant with the addition of the 
proposed developments will be described in the OMP which will be prepared as 
part of the regulatory permit application process.  Some physical odour controls 
which will be part of the proposed development are summarised below. 

Receipt and management of raw materials – the raw materials delivered to this 
site are “stable” in terms of potentially odorous biological decay, and have to be 
maintained in a good condition to ensure the quality of finished products.  The 
proposed developments include proposals for enhanced raw materials reception 
and unloading under extraction, and therefore improved odour control. 

Containment of contaminated air – the proposed development will build on the 
current practice of localised enclosure and extraction from the most odorous 
extrusion, drying and cooling processes to control internal factory odour 
concentrations to low levels.  Additional factory headspace odour extraction will 
be used, as it has been for the last year, to control potential fugitive odour 
emissions.  All extracted air will be treated by abatement plant. 

End of pipe abatement – the proposed abatement technology was selected with 
aid of a site specific BAT assessment informed by experience of the existing 
biofilter installation and based on BAT as defined in industry sector guidance 
(PGN 6/24b(05)). 

Transport and dispersion – the proposed odour mitigation measures include the 
use of stacks to improve odour dispersion. 
 

Section 7 – Monitoring 

Provisions for routine operational monitoring and complaints investigations etc. 
will have to be set out in the site OMP from the proposed development before it 
become operational, if it the development is granted planning consent.   

At this stage it is clear that the Operators will need to assess the effectiveness of 
the proposed odour mitigation measures when the plant becomes operation, by 
both “sniff testing” assessments in the area around the plant and by odour 
sampling and olfactometry.  Odour sampling will provide a means of assessing 
the magnitude of emissions for comparison with the modelled emission rates and 
to objectively quantify the effectiveness of the abatement plant).  These 
assessment stages were set out as Phases Two and Four of the proposed 
development scheme.  Clearly any feedback or comments made by neighbouring 
residents would also be included in these assessments. 

 

Conclusions 

The latest draft H4 places greater emphasis on the use of “agreed” Odour 
Management Plans as a means of controlling off-site odour impact.  An OMP will 
inevitably be required for the proposed developments if it is granted planning 
consent and is to become operational.  At this stage it is important that the 
requirements of the draft H4 are taken into account as far as they would affect the 
physical plant and buildings which would be erected as part of the proposed 
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development scheme. In particular it is important the proposed development 
includes provision for suitable and effective odour abatement and mitigation, and 
this has been demonstrated by means of the BAT assessment and odour 
modelling studies which have been carried out to support the odour impact 
assessment.   

Critically the proposed development scheme includes additional odour mitigation 
measures, in the form of a 30m dispersion stack which could be added if 
additional odour control is found to be required under Phases Two and Four of 
the development scheme.  This phased approach to odour control is consistent 
with that set out in the new draft H4 

     
       Steve Peirson 
       Principal Odour Consultant 

ADAS, Leeds 
      

5 November 2009 
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Executive Summary

ADAS has been commissioned by the Golden Acres Group Ltd to conduct an
odour impact assessment for a proposed new odour mitigation scheme to deal
with factory “headspace” air extracted from the Plock Farm pet food production
buildings.

• The Company is proposing an extraction system to provide additional
extraction from the factory headspace of up to 90,000 m3/hour or 25.0 m3/s,
which is equivalent to approximately four air changes per hour. This additional
ventilation is required to help cool the factory and provide acceptable working
temperature because recent improvements in sealing the factory buildings to
control fugitive odour emissions have generated unacceptably high factory
temperatures.  The additional ventilation will also help the Company comply
with Defra sector guidance which recommends that pet food factories are
operated under negative pressure, so that odorous air is less likely to escape
without abatement.

• Odour sampling by ADAS in September and October 2007 showed that odour

concentrations within the factory headspace are relatively low, with

concentrations typically between 1,500 ouE/m3 and 6,000 ouE/m3.

• Despite the relatively low odour concentrations, the proposed extraction
system would generate a substantial emission by virtue of the high airflow.  It
therefore follows that to achieve significant mitigation of the untreated
emissions will require abatement technology which can reliably achieve very
low treated air odour concentrations (a target of ≤500 ouE/m3) and/or some
enhanced dispersion arrangements.

• The most appropriate technology to achieve the target odour concentration
will be activated carbon with preliminary particulate filtration.

• Dispersion modelling has been used to demonstrate that a combination of a
very low treated air odour concentrations (≤500 ouE/m3) and a 17m stack
height will provide an effective means of mitigating the off-site odour impact
from the proposed air extraction system rated at up to 90,000m3/hour.  Two
stack locations were modelled and they both provide equivalent, very high,
levels of protection for dwellings to the East of the plant.

• Treated air should be discharged at a velocity of 15m/s at the maximum

ventilation rate.

• The combination of low treated odour concentrations and a tall stack provides

no significant additional off-site odour impact at the closest dwellings and
provides some impact “headspace” for emissions from the more significant
process air extraction and abatement system, both currently and in future
when better odour controls are in place.
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1. Introduction

ADAS has been commissioned by Mr R.J.T.A. Bracewell of the Golden Acres
Group Limited conduct an odour impact assessment for a proposed new air
extraction and odour mitigation system at the Company’s Plock Farm site at
Bretherton, near Preston, in Lancashire.  This work follows an ADAS investigation
into the relative magnitude of odour emissions at the factory in 2007.  Recent
improvements in odour controls prior to, and since, ADAS site work in the autumn
of 2007 have been prioritised to areas of the plant which have the potential to
cause highest off-site odour impact as follows:

a) The process extraction air treatment, which deals with the most intense

odours extracted directly from “hot” production processes.  This system

has been addressed by refurbishing the scrubbers and biofilters.   Further

improvements are also being planned to provide a higher level of control.

b) A series of improvements to the control of odour emissions from the

effluent balance tank, the effluent settlement tanks and the BAFF process.

c) A programme of improvements to “sealing” of the factory building to help

control so-called fugitive odour leaks.

The work undertaken at c) has substantially reduced fugitive odour leakage from

the factory, but it has subsequently become apparent that these improvements

have had a marked negative effect on the working environment within the factory.

Temperatures have been excessively high, even through the spring months.  It

has become clear that additional ventilation has to be provided for the welfare of

the workforce.

The Company is now proposing that additional “headspace” air extraction, at a
rate of up to 90,000 m3/hour, will be provided, to allow some provision of fresh
cooling air flow in to the factory space.  Extracted air will be treated by odour
abatement plant.  The proposed additional ventilation will also help the Company
comply with Defra sector guidance to the effect that pet food factories should be
operated under “negative” pressure, to help ensure that odorous air is prevented
from escaping from the building envelope without being extracted to abatement.
ADAS has provided advice about suitable technology for odour abatement, and
the Company has now drawn up proposals for an improved extraction system to
abate and mitigate odour emissions.  The proposed scheme is based on high
level air extraction to a dust filtration system, followed by odour abatement
through activated carbon filters and stack dispersion of the treated air steam.

This report presents the results of atmospheric dispersion modelling conducted
by ADAS to evaluate the odour impact of the Company’s proposed scheme.  The
model used in this study is ISC-AERMOD, which is one of a new generation of
atmospheric dispersion models recommended for use by the Environment
Agency. The modelled results presented in this report evaluate the odour
concentrations from the proposed new odour abatement plant in the area around
Plock Farm.  The results of the modelling have also been used to provide
guidance to the Company to help optimise odour mitigation.
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2. Background to Site

2.1 Geography

The proposed site is located at Plock Farm, on the west “side” of Liverpool Road,
at Bretherton, near Preston in Lancashire.

Plock Farm lies approximately 500m to the east of the village of Tarleton and
about 900m west of the settlement of Bretherton.  The surrounding land is mainly
agricultural or woodland, but with a cluster of dwellings on the opposite side (the
east side) of Liverpool Road.  There is recent history of these dwellings being
affected by odours from the Plock Farm site.

2.2 Odour Sources

The modelling carried out here is solely concerned with emissions from the
proposed new factory headspace odour extraction system.

The proposals put forward by Golden Acres are for an extraction system powered
by a variable speed fan system to provide additional extraction from the factory
headspace of up to 90,000 m3/hour or 25.0 m3/s with the fan running at its
maximum rated capacity.  This is equivalent to approximately four air changes per
hour.  The fan speed, and therefore extracted airflow rate, will varied in response
to plant production rtaes, factory temperatures and other conditions, but with the
overall target of maintaining a negative air pressure within the building.

Odour sampling by ADAS in September and October 2007 showed that odour
concentrations within the factory headspace are relatively low, with
concentrations typically between 1,500 ouE/m3 and 6,000 ouE/m3.  Thus, taking a
mean of around 3-4,000 ouE/m3 provides an untreated odour emission rate of
approximately 87,500 ouE/s.   Despite the relatively low odour concentrations, this
still constitutes a substantial emission by virtue of the high airflow.  It therefore
follows that to achieve significant mitigation of the untreated emissions will require
abatement technology which can reliably achieve very low treated air odour
concentrations and/or some enhanced dispersion arrangements.

As a target, a treated air odour concentration of 500 ouE/m3 would represent a
significant reduction from the untreated concentrations and should be a
practicable and achievable outlet concentration for odour abatement from the
measured untreated odour concentrations.  Treated air emissions from the
proposed abatement system with capable of achieving an outlet odour
concentration of 500 ouE/m3 could be up to a maximum of 12,500 ouE/s with the
proposed extract fan running at maximum speed.

The best established techniques for odour abatement in “dry” pet food production
are, for very good environmental and economic reasons, wet chemical scrubbing
and bio-filtration, and these technologies are recognised as BAT in Defra Process
Guidance Note (PGN 6/24b) - Guidance for the Pet Food Manufacturing Involving
Processing of Raw Animal Material.  There are also new and emerging
technologies based on “cold” electrical plasma and ionisation, but these systems
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have a very limited track record, are not recognised at BAT in Process Guidance
Notes.  Furthermore, ADAS experience is that their abatement performance may,
at best, be no better than that achieved by chemical scrubbing, often because
there can be appreciable residual “ozone” odours.

A review of the suitability of candidate and proven abatement technology is
summarised below:

1. Wet Chemical Scrubbing - ADAS experience from abatement plant

performance tests in pet food plants elsewhere suggests that even multi-stage
wet scrubbing is unlikely to achieve better than 70-80% reductions in odour
concentrations.  The limit of abatement performance is believed to be the
“insoluble” nature of many of the odorous compounds in pet food odours.  A
further limit on performance is caused by residual odours.  With the most
common scrubbing solution reagents (sodium hypochlorite and caustic soda),
there is usually a residual “chlorine” type odour which would almost certainly
exceed the target concentration of 500 ouE/m3.
Further factors which mitigate against this technology in the Plock Farm
installation include mechanical complexity (potential reliability issues) and the
requirement to store and handle corrosive chemicals.  The chemicals involved
would introduce management requirements and potential pollution and health and
safety risks to the site which are not proportionate to the potential odour
abatement benefits.

2.  Bio-filtration – Bio-filtration might be able to provide an adequate abatement

effect, particularly with a long air residence or treatment time.  However this
proposal is, as far as is known, without precedent, so there is no certainty that
bio-filtration could achieve the target odour concentrations (500 ouE/m3) from
such low inlet concentrations.  High resolution “chemical” analysis has shown that
there are appreciable concentrations of low solubility odourants in the Plock Farm
odours and such compounds can be quite difficult to abate with simple biofilters.

3.  Activated Carbon – This is very well proven odour abatement technology

across a wide range of industries, with demonstrated ability to achieve very low
treated air odour concentration, even as low as 100 ouE/m3, in suitable
applications.  It is technology that is particularly well suited to the abatement of
low solubility organic compounds, as has been widely demonstrated in “waste”
industry related applications.  Providing that the air stream to be treated is not
humid and saturated, and the activated carbon media is protected from
condensation and dust, then activated carbon should readily achieve the target
odour concentration with a suitable air treatment/residence time.  The proposed
application at Plock Farm meets these requirements.
Activated carbon also has the merit that it is a system that can be readily installed
to provide a significant improvement in off-site odour impact control and factory
working conditions in a relatively short timescale.
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3. Odour Emission Characteristics

3.1 Odour Emissions Rates for Dispersion Modelling

Odour emission rates are quantified as European odour units emitted per second
(ouE/s) and are calculated by multiplying an odour concentration (ouE/m3) by a
ventilation rate (m3/s).  In this case the absolute maximum emission rate from the
proposed activated carbon filters with the fan running at maximum speed can be
calculated from the proposed ventilation rate of 25 m3/s multiplied by the
predicted odour concentration of 500 ouE/m3.  This provides a treated air odour
emission rate of 12,500 ouE/s.    However, the expectation is that for most of the
time the extract fan will be run at less than full speed.  Thus to gain a more
realistic appreciation of the overall potential odour impact with variable fan
speeds it has been assumed that the fan will run 24 hours a day, seven days a
week at 92% of the rated capacity.  This fairly conservative assumption provides
an emission rate of 11,500 ouE/s, and this emission rate has been used in the

dispersion modelling reported here.

3.2  Odour Dispersion Arrangements

The proposal is that treated air emissions from the activated carbon filters will be
discharged to atmosphere through a stack, adjacent to the activated carbon
filters, to aid dispersion, at a vertical discharge velocity of 15m/s.

Dispersion modelling has been used to help select an appropriate stack height.
Three stack heights have been modelled to determine the minimum stack height
required to achieve no significant off-site impact at sensitive neighbouring
dwellings, as outlined in section 4 below.  Run 1 was based on a 10m stack, Run
2 was with a 15m stack, and finally Run 3 assessed the impact of emission
dispersed through a 17m stack. A fourth run was carried out to asses the
sensitivity of the location of the 17m stack.
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4. Dispersion Modelling Methodology

4.1. Background to Odour and Benchmarks

It is important when assessing the potential impact of odours on a local
community to study both the concentration of odours and their frequency of
occurrence.  This approach forms part of the most recent guidance from the
Environment Agency (2007).  In adopting the FIDOL (Frequency, Intensity,
Duration, Offensiveness and Location) protocol, the Agency is advocating an
objective methodology for the assessment of odour nuisance.

A plume of odour naturally disperses through the turbulent motion of the
atmosphere as it moves downwind from the point of release. Due to the turbulent
mixing process in the atmosphere, odour concentrations down wind from a
source will not be uniform.  Characteristically, in any given hour, there are short
duration peaks in concentration that last a few seconds, separated by longer
periods, when the concentrations are low or zero.  Consequently, it is necessary
to predict frequency of hourly mean odour concentrations for any area around an
odour source.

Once released to the atmosphere the direction of spread of odours is totally
dependent on the direction of the wind at the time of release.  The rate of
dispersion depends mainly on the wind speed, but other meteorological
parameters such as air temperature also influence dispersion rates. The stability
of the atmosphere also plays a very important role in atmospheric dispersion.

Thus the probability of impact from odour sources depends on:

• Frequency of exposure: Complaints are more likely if the frequency of

exposure increases.

• The Intensity/concentration of the odour: There is a greater probability

of complaint when the odour concentration exceeds a threshold or
guideline.

• Duration of odour events: short or fleeting odour events are less likely to

cause an impact than is a prolonged exposure.

• Offensiveness of Nature of the odour: More offensive odours have a

higher risk of causing complaint.

• Local tolerances and background levels: This is strongly influenced by

the nature of the area in which complainants live and the nature of the
odour.  As an example, people who live or work in suburban areas (large
villages or towns) may be relatively intolerant of “countryside” odours.
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There are also non meteorological factors which influence downwind odour
concentrations.

• Distance from odour source: The closer a receptor is to an odour

source; the higher the odour concentration will be at that location and the
greater the probability of impact or complaint.

• The Height of release: Generally, the higher the point of release the

lower the odour concentration in the vicinity of the odour source.

• Emission characteristics:  All else being equal, stronger odour sources

will affect a larger area than weaker sources.

• Building downwash: Pollutant emissions may be subject to highly

turbulent wind profile in the wake of buildings.

The Environment Agency has published draft guidelines on odour regulation,
assessment and control - IPPC H4: Horizontal Odour Guidance Parts 1 & 2 in
2002.  While this guidance has received some publicity, it is still currently only a
draft consultation document, with no statutory powers.  Whether an odour is
considered offensive or not is discussed in some detail in Appendix 2 of the draft
H4.  This document attempts to define the concept of a concentration that may
constitute "no reasonable cause for annoyance".  This is further enumerated in
Appendix 6 of H4 where indicative odour concentration criteria are presented for
odours of varying degrees of offensiveness.  Expressed as a 98th percentiles of
the hourly mean odour concentrations, a value of 6 ouE/m3 is suggested in H4 as
being appropriate for the least offensive odours, 3 ouE/m3 for moderately
offensive and 1.5 ouE/m3 for the most offensive. The Agency does, however,
accept that these guidelines can be modified, upwards or downwards, for site
specific circumstances.

At the present time this guidance has not been revised since being published as a
consultation document in 2002.  Indeed doubts have been raised by a number of
experienced odour consultants about the validity of the basis on which these
guideline impact assessment figures were derived. In light of this, and given that
a ‘low formal weight’ has been ascribed to H4 at recent planning inquiries, then
we advocate prudence over the literal use and interpretation of the contents of
H4.

ADAS has generally found that a range of odours including organic materials and
agricultural odours are unlikely to cause impact or justified complaints with 98th

percentile odour concentrations of less than 5 ouE/m3, or even up to
concentrations of 15-20 ouE/m3 for some food related odours.  In general, once
exposure exceeds 5 to 10 ouE/m3 at the 98th percentile, then there is an
increasing risk of annoyance or justified complaints.

“Dry” pet food odours are not usually cited as an example of the odours in the
“most offensive” category, and indeed they are not particularly offensive at low
concentrations.  Given the relatively inoffensive nature of the emissions and the



10

low density of receptors around the site there is a case to increase the odour
benchmark above the 3.0 ouE/m3 target suggested in H4 for “medium”
offensiveness odours.  The guidance in the draft H4 does suggest (at page 55 in
Appendix 6 of Part 1) that such adjustments can be made.

In this case, however, there are already very significant emissions from treated
(by biofilters) process air streams so it is suggested that emissions from the
proposed activated carbon filters should be abated and mitigated to a level at
which they will make no significant further contribution to off site odour impact.
This approach will also help provide some headroom for other emissions from the
site when treatment of the process extraction emissions is subject to further
improvements in the next 6 to 12 months.   It is therefore proposed that the
objective should be to attempt to limit off-site odour impact of the new activated
carbon filters to less than 0.5 ouE/m3 (at the 98th percentile) to provide headroom
from abated process emissions.  This is a significantly stricter test than that
suggested in the H4 guidance for even the most offensive category of odours, but
is justified in this case, for this specific emission, to provide headroom for other
emissions from the site.

4.2. Model Description

The choice of model for this study is ISC-AERMOD version 5.9 from the US
Environmental Protection Agency.  The model has been chosen because it ‘fitted
for the purpose of the modelling procedure’ as defined by the guidelines
published by the Royal Met. Society (R Met Soc. 1995) and “Guidelines for the
Preparation of Dispersion Modelling Assessments for Compliance with
Regulatory Requirements – an Update to the 1995 Royal Meteorological Society
Guidance”.  ISC-AERMOD is also listed as a preferred model in the Environment
Agency’s draft H4 “Odour” guidance (Appendix 4 of Part 1).

AERMOD is a steady-state atmospheric dispersion model that incorporates air
dispersion based on modern atmospheric physics, including treatment of both
surface and elevated sources, and both simple and complex terrain.  The model
calculates down wind odour concentrations in the surrounding area for each hour
of the five year weather file.  Statistics on the frequency and concentration of
odours at the receptor sites are based upon the hourly calculations.

 A grid referencing system within the computer model allows both the location of
the sources and receptors to be specified to within 1m resolution. AERMOD also
allows the use of nested grids which offer improvements in model resolution in
areas of particular interest. If necessary, the model also incorporates the effects
buildings on the odour plume, known as building downwash.
 

Published studies have shown that atmospheric dispersion models are reliable at
predicting the pattern of down wind odour concentrations (as statistical
distributions) over a period of time (H.R. Olsen, 1997).  The ADAS modelling
study reported here is based on calculations made over a period of 43,800 hours
(5 years) and represents a suitably long period for such a statistical study.  Based
on such findings there is a high level of confidence in the results from odour
impact studies.
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4.3 Model Parameters

4.3.1 Meteorology

The ISC-AERMOD model requires a 5-year sequential meteorological file using
local weather records.

The two nearest weather stations that provide full hourly reports of all the
elements required by the model, are at Crosby and Blackpool.  Unfortunately,
both are very exposed to the winds from the Irish Sea and the wind speeds are
considered to be too high to be representative of the more sheltered area around
Plock Farm.  Due to the higher wind speeds, use of either station would result in
an overestimation of vertical odour dispersion rates and underestimate the odour
concentration at ground level.

The Met Office radio-sonde station at Aughton would have been a better
representation of the weather at the site but as the station closed several years
ago, recent records are unavailable.  Although quite some distance away, for
most of the meteorological elements that need to be considered, the Met Office
station at Manchester Airport is reasonably representative of the area around
Plock Farm, but the frequency distribution of wind direction is dissimilar.  Using in-
house software the distribution of wind directions from Aughton (historic data),
were imposed on the Manchester weather records.  The result of this is a weather
file that is considered to be a reasonably representative of the area around Plock
Farm.

In summary, the composite weather file used in the modelling study has a good
representation of the frequency distribution of wind directions in the area, derived
from data from the now defunct station at Aughton.  Other elements of the
weather file, including the wind speeds, are derived from data from Manchester
airport. The most important element in the weather file is the wind and, if
anything, periods of light winds are probably over represented i.e. the wind at
Manchester is generally a little lighter than at Plock Farm. In light winds, vertical
dispersion of odour is suppressed and consequently, the weather file will probably
result in slightly higher modelled odour concentration at ground level than in
reality.

There is a small proportion of time, when the wind is recorded as calm and
therefore has no associated wind direction.  The occurrence of calms in the wind
data needs to be addressed for modelling purposes, therefore an in-house
program was run which assigns calms to the wind direction for the preceding hour
and imposes a wind speed of 1 m/s.

A meteorological pre-processor, AERMET, has been used to prepare the
meteorology file for use within AERMOD. This pre-processor allows surface type
to be varied by sector, for example to take into account less turbulent wind flow
when the wind fetch is from open water or more turbulent flow when the fetch is
from urban and industrial areas. AERMET also allows seasonal variation of
surface type parameters. In this case the surface type is used is agricultural in all
directions and surface roughness, Bowen Ratio and albedo have varied on a
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monthly timescale to take into account seasonal changes in vegetation. The
surface roughness, Bowen Ratio and albedo, affect the stability and amount of
turbulence, or mixing, in the lower layers of the atmosphere and are of primary
importance to the rate of dispersion of odour.

The wind rose for the composite weather file is shown in Figure 1 and illustrates
the relative frequency of wind directions and wind speeds used in the modelling
study. The main wind directions are from the west, the north-west and south-east
(12% to 14%). After these, south-westerly winds are the next most common wind
directions (9%). Other directions occur 8% or less of the time.

Figure 1: the Wind Rose for the weather data file used in the modelling study of
odour emissions from Plock Farm.
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4.3.2 Odour Sources

For this study four runs of the ISC-AERMOD model were carried out.  The first
three runs consider the emissions from a single stack to the south-west of the
site.  To establish the minimum stack height required to achieve the target off site
impact of < 0.5 ouE/m3 at the 98th percentile, three different stack heights were
modelled. In a fourth model run the stack was positioned to the north-west of the
site was conducted to asses the sensitivity of the position of the stack.  Details of
the modelled emissions and parameters of the stack in each run are provided in
Table 1.

Table 1. Stack emission details
 Run 1 Run 2 Run 3 Run 4

Height (m) 10 15 17 17

Internal diameter (m) 1.4 1.4 1.4 1.4

Emission Rate (ouE/s) 11,530 11,530 11,530 11,530

Emission Temperature (C) Ambient Ambient Ambient Ambient

Emission velocity (m/s) 15 15 15 15

4.3.3 Modelled Buildings

The structures of the factory buildings are likely to have a significant affect on the
behaviour of the odour plumes from the point source.  Consequently, the
buildings are modelled in some detail within AERMOD. The positions of the
modelled buildings can be seen in Figures 3a and 3b.

4.3.4 Discrete Beceptors

A number of discrete receptor points (46) were defined within the model to
represent nearby residential properties. The discrete receptors are defined at a
height of 1.5m above ground level within AERMOD. Details of the specified
discrete receptor points used in this study are shown in Figure 2, marked by red
triangles. The exact positions of the discrete receptors and their distance from the
centre of the factory site are shown in Table 3, in Section 5.

4.3.5 The Nested Grid

A nested grid has been used to produce the contour maps presented in the
results of this study. Use of nested grid allows a higher resolution to be used in
areas of particular interest, capturing important detail that may otherwise be lost.
In this case a 400m x 400m area around the Factory (encompassing the
dwellings to the east) was defined at 25m resolution.  A 100m resolution grid
extends 500m from the central grid and beyond the 100m grid, a 200m grid
extends a further 1500m.  The nested grid points are defined at a height of 1.5m
above ground level within AERMOD.  Details of the nested grid can be seen in
Figure 2, the grid points are marked by green crosses.
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4.3.6 Terrain

The area around the factory is fairly level, consequently, it is considered that use
of terrain data within the model would have little effect on predicted odour
concentrations within the area modelled.

Figure 2. Details of the nested grid and discrete receptors

Based on Ordinance Survey maps SD41 & SD42 with the permission of the Controller of Her Majesty’s Stationary Office. Crown Copyright. Unauthorised
reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Reproduced with ADAS OS License number AL100020033

Table 2: A Summary of Data and Parameters Used in Model
Atmospheric Dispersion Model Description

Dispersion Model ISC Aermod version 5.9 (Lakes Environmental)

Weather File 5 years sequential data from UK Met Office sites at Aughton
and Manchester Airport.

Default minimum wind speed 1 m/s

Topography File Not included (no significant local features)

Surface Option Rural surface (with seasonal variation)

Pollutants Odour

Flag Pole height 1.5m

Gridded Receptors 25m resolution grid 400x400m, 100m resolution grid to
1400x1400m & 200m resolution grid 2200x2200m

Discrete Receptors 45

Sources 1 point source.

Building Downwash Buildings and BPIP calculations included

Emissions Continuous : 24/7
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Figure 3a. A 3D view of the buildings as modelled in AERMOD (Runs 1, 2 and 3)

Figure 3b. A 3D view of the buildings as modelled in AERMOD (Run 4)
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 5. Dispersion Modelling Results

AERMOD calculates hourly average odour concentrations at the nested grid
points and the discrete receptor points for each hour over a five-year period.
From these calculations, statistics have been produced of the predicted 98th
percentile odour concentrations.  That is, the odour concentration which is
exceeded for only 2% of all hours (around 14 hours per month).  For this study
four runs of the ISC-AERMOD model.

Three of the runs were carried out with to evaluate the effect of differing stack
heights to establish the minimum height required to achieve the target off site
impact, of < 0.5 ouE/m3 at the 98th percentile. The fourth run was carried out the
asses the effect of the position of the stack and the inclusion of new buildings.

5.1 Impact with a 10m Stack

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 4.

The predicted impact exceeds the 0.5 ouE/m3 target at the closest dwellings on
the east side of Liverpool Road, with the 1.0 and 1.5 ouE/m3 contours covering or
impinging on some properties. These small areas of elevated odour
concentrations occur where the stack plumes “ground” under certain weather
conditions.  This impact would be quite acceptable if this was the only odour
source at the Plock Farm site, but this is not the case and the modelled impact
does not, therefore, provide adequate headroom for the more significant process
extraction emissions.  There are no predictions of 98th percentile concentrations
above 0.5 ouE/m3 in Tarleton.

5.2 Impact with a 15m Stack

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 5.

The predicted impact, shown in Figure 5, just exceeds the 0.5 ouE/m3 target at the
closest dwellings on the east side of Liverpool Road.  The areas affected are
again where the stack plume “grounds” under some weather conditions. There
are no predictions of 98th percentile concentrations above 0.5 ouE/m3 in Tarleton.

5.3 Impact with a 17m Stack, to the SW of the site.

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 6.

There is no predicted impact at the 0.5 ouE/m3 target in any area around the
plant. There is a small area to the north west of the plant where ground level
impact just reaches 98th percentile concentrations of 0.4 ouE/m3, but this area is
not in, or close to, any populated areas in Tarleton.
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5.4 Impact with a 17m Stack, to the NW of the site.

Details of the 98th percentile hourly mean odour concentration are shown in
Figure 7.

There is no predicted impact at the 0.5 ouE/m3 target in any area around the
plant. There is a small area to the east of the plant where ground level impact just
reaches 98th percentile concentrations of 0.4 ouE/m3, but this area is not in, or
close to, any populated areas in Tarleton.
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Figure 4. 10m Stack: 98th Percentile Odour Concentrations. (Contours at 0.5, 1.0 and 1.5
ouE/m3)

Figure 5. 15m Stack: 98th Percentile Odour Concentrations. (Contours at 0.5 ouE/m3)

Based on Ordinance Survey maps SD41 & SD42 with the permission of the Controller of Her Majesty’s Stationary Office. Crown Copyright. Unauthorised
reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Reproduced with ADAS OS License number AL100020033
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Figure 6. 17m Stack to the south-west of the site: 98th Percentile Odour Concentrations.
(Contour at 0.4 ouE/m3)

Figure 7. 17m Stack to the north-west of the site.: 98th Percentile Odour Concentrations.
(Contour at 0.4 ouE/m3)

Based on Ordinance Survey maps SD41 & SD42 with the permission of the Controller of Her Majesty’s Stationary Office. Crown Copyright. Unauthorised
reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. Reproduced with ADAS OS License number AL100020033
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Table 3. 98th percentile hourly mean odour concentration at the discrete
receptors

     
98th percentile hourly mean odour

concentration (ouE/m
3
)

Receptor
Number

Name/Description X Y

Distance
from

centre of
Plock

Farm (m)

10m
Stack

15m
Stack

17m
Stack

1 Liverpool Road 346150 420744 101 1.5 0.5 0.3

2 Liverpool Road 346155 420787 111 1.3 0.4 0.3

3 Liverpool Road 346220 420810 181 1.0 0.5 0.3

4 Liverpool Road 346165 420842 147 0.9 0.3 0.2

5 Liverpool Road 346195 420974 266 0.6 0.3 0.2

6 Liverpool Road 346213 421019 315 0.5 0.2 0.2

7 Liverpool Road 346206 421054 341 0.4 0.2 0.2

8 Carr House 346267 421445 728 0.2 0.2 0.1

9 Carr House lane 346548 421099 608 0.3 0.1 0.1

10 Brook house Farm 346889 420834 843 0.3 0.2 0.2

11 Tarleton Bridge 346194 420362 414 0.2 0.1 0.1

12 Tarleton Bridge 346260 420226 565 0.2 0.1 0.1

13 Tarleton Bridge 346386 420344 527 0.5 0.2 0.2

14 Bretherton 347049 420572 1015 0.3 0.2 0.1

15 Bretherton 347146 420438 1139 0.2 0.1 0.1

16 Bretherton 347065 420349 1091 0.2 0.1 0.1

17 Bretherton 347044 420823 996 0.3 0.2 0.1

18 Bretherton 347243 420758 1193 0.2 0.1 0.1

19 Bretherton 347225 420587 1186 0.2 0.1 0.1

20 Bretherton 347437 420430 1423 0.2 0.1 0.1

21 Mill Hill Farm 345924 421835 1092 0.1 0.1 0.1

22 Dobson's Farm 346234 422194 1456 0.1 0.1 0.1

23 Canal Bridge 345938 420186 575 0.1 0.1 0.1

24 Tarleton 345581 420336 626 0.1 0.1 0.1

25 Tarleton 345465 420536 623 0.2 0.1 0.1

26 Tarleton 345479 420716 572 0.3 0.1 0.1

27 Tarleton 345382 420875 680 0.3 0.2 0.1

28 Tarleton 345367 421032 738 0.5 0.2 0.2

29 Tarleton 345373 421203 814 0.4 0.2 0.2

30 Tarleton 345344 421397 958 0.3 0.2 0.1

31 Tarleton 345518 421468 894 0.4 0.2 0.2

32 Tarleton 345435 421654 1093 0.3 0.2 0.1

33 Tarleton 345123 421551 1225 0.2 0.1 0.1

34 Tarleton 345161 421217 1004 0.3 0.2 0.1

35 Tarleton 345185 420976 894 0.3 0.2 0.1

36 Tarleton 345176 420642 881 0.1 0.1 0.1

37 Tarleton 345335 420274 859 0.1 0.1 0.0

38 Tarleton 345149 420035 1150 0.0 0.0 0.0

39 Tarleton 345064 420386 1052 0.1 0.0 0.0

40 Tarleton 344778 420625 1279 0.1 0.0 0.0

41 Tarleton 344984 420970 1088 0.2 0.1 0.1

42 Tarleton 344845 421394 1366 0.2 0.1 0.1

43 Tarleton 344778 420339 1337 0.1 0.0 0.0

44 Tarleton 344477 420221 1660 0.0 0.0 0.0

45 Tarleton 344465 420592 1593 0.1 0.0 0.0

46 Tarleton 345263 419754 1270 0.0 0.0 0.0
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6. Conclusions & Recommendations

• A combination of a very low treated air odour concentrations (≤500 ouE/m3)
and a 17m stack height will provide an effective means of mitigating the off-
site odour impact from the proposed additional factory headspace extraction
system at up to 90,000m3/hour.

• Treated air should be discharged at a velocity of at least 15m/s at the

maximum ventilation rate.

• This combination of low treated odour concentrations and a tall stack provides

no significant additional off-site odour impact and provides some impact
“headspace” for emissions from the more significant process air extraction and
abatement system, both currently and in future when better odour controls are
in place.

• The most appropriate technology to achieve the target odour concentration
will be activated carbon with preliminary particulate filtration.

• The two modelled alternative locations for a 17m stack provide an level of

protection for dwellings to the East of the palnt.
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SUMMARY

1. ADAS undertook odour sampling and analysis at the Golden Acres Pet Food Plant on 9

October 2008 to assess the performance of a recently installed odour abatement system

treating factory headspace air and as a programme of investigative work to help assess the

effectiveness of other improvement work carried out over the last 12 months.  Odour

samples were also collected from two pilot scale biofilters treating process air.

2. This report outlines the work undertaken at Plocks Farm on 9 October and sets out the

results and findings with interpretation in relation to a similar series of measurements carried

out in the autumn of 2007.

3. The new extraction activated and carbon filter abatement system treating factory

headspace air was demonstrated to be very effective in abating emissions in terms of both

very low treated air odour concentrations (74 ouE/m
3
) and a high percentage abatement

(95.6%). Treated emissions from the stack will have negligible off-site odour impact and

represent a reduction of more than 90% of previously estimated fugitive emissions from the

factory headspace.

4. Improvements to the wet scrubbers and biofilter treating odours extracted from the three

process lines (Lines A, B & C) have resulted in significant improvements in performance from

the biofilter abatement systems.  Odour concentrations in emissions off the larger, Line C,

biofilter were reduced by more than 99%, and the geometric mean outlet concentration was

only 447 ouE/m
3
.  Treated emissions off the smaller biofilter serving Lines A & B had a

geometric mean odour concentration of less than 1,500 ouE/m
3
.   Combined biofilter

emissions measured in October 2008 are around 90% less than those measured in autumn

2007.

5. A new extraction and abatement system on the effluent settlement/ de-sludging tank is now

controlling fugitive emissions from this below ground tank.  Hydrogen sulphide concentration

measurements demonstrated that the odour filters were achieving low outlet concentrations

(0.045 ppm H2S) and a significant reduction in concentrations (c99%).
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6. The actively ventilated, three stage abatement system on the effluent balance tank controls

fugitive emissions from the tank and was demonstrated to be achieving very low outlet H2S

concentrations (<0.050 ppm H2S).

7. The activated carbon filter treating air extracted off the BAFF process tanks was also

achieving good control of treated emissions at no more than 0.050 ppm H2S.

8.  Pilot scale biofilters were moderately effective in treating Line C process air streams, but not

as effective as the large on-site wood chip biofilter.

Recommendations

1. The process line scrubbers should be regularly monitored, as has been recent practice, to

ensure that they maintain high levels of performance.  This monitoring should include at least

daily checks of water flow through the scrubbers and/or checks of nozzle operation, and

checks of inlet and outlet air temperatures (and the differences).

2. All three biofilters irrigation systems should also be subject to routine checks, on at least a

daily basis, to ensure that the irrigations systems are working and weekly checks should be

made to ensure that the media beds are maintained in an evenly “wet” condition.  Visual

checks should also be made of media conditions to provide early warning of any problems of

uneven air distribution.

3. All three biofilters and the factory extraction activated carbon filter should be subject to at

least weekly checks of air pressure drop to provide a means of monitoring any potential

reductions in airflow and/or increases in pressure loss, which might result from, for example,

any media “blinding” or settlement.

4. Efforts should continue to be focused on controlling fugitive emissions from the plant

buildings by restricting all natural ventilation to the absolute minimum.  The importance of

keeping doors closed when not in use for access should be a matter of importance for all

staff on the site.  Control of high level building “openings” is of particular benefit.
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1.  INTRODUCTION

ADAS was commissioned to undertake an independent investigation into odour emissions from

the Golden Acres Pet Food Plant on 9 October 2008 to assess the performance of a recently

installed odour abatement system treating factory headspace air and, as a programme of on-

going improvement work, to assess the effects of other improvements to odour controls carried

out over the last 12 months.

The objectives of the work reported here were to:

1. Assess the effectiveness of a recently installed odour extraction and abatement system

installed to control odour emissions from the factory building headspace.

2. Assess the effectiveness of improvements to the process extraction odour controls systems

carried out since a similar programme of odour measurements was undertaken in the

autumn of 2007.

3. Assess the effectiveness of improvements to odour controls of the effluent treatment plant.

4. Assess the effectiveness of pilot scale biofilter installations in controlling odours from the

process air extraction system.

5. Provide recommendations to help the Company further develop its odour control strategy.

Air/odour samples were collected from process and factory extraction air streams and these

samples were analysed using olfactometric techniques, to the British/European BS EN 13725

standard, to determine odour concentrations.

This report outlines the work undertaken at Plocks Farm and sets out the results and findings

with interpretation in relation to a similar series of measurements carried out in the autumn of

2007.

 2.  ODOUR SOURCES & RECENT IMPROVEMENTS

The plant is based around a series of “general purpose” buildings housing a range of materials

and equipment including raw materials storage (bulk, bins, bags and tanks etc.), raw materials

preparation (mills) and processing equipment (mixers, extruders, dryers, coolers and conveyors

etc.) and finished products storage.   The most obviously odorous of these facilities, such as
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extruders, dryers and coolers on the three production lines are enclosed and extracted through

three odour control systems.  The abatement system is based on pre-treatment of extracted air

by spray chamber water scrubbers (to remove dust, humidify and cool the air), followed by

treatment with three open biofilters outside the factory buildings.

Outside the plant buildings is an effluent treatment system which includes a large below ground

reception/settlement tank, an above ground aerated balance tank, an enclosed DAF (dissolved

air flotation) plant, and an external BAFF aerobic treatment facility for the DAF effluent, followed

by final aerobic treatment lagoons.

The potential sources of odour emissions and recent improvements are summarised as follows:

1. Fugitive odour emissions from the main processing plant buildings.  Although the

building is largely enclosed, and the obviously odorous processes enclosed and odour

extracted, it is inevitable that there will be some “background” odours within the building.

The highest internal odour concentrations can be expected to be in proximity to “hot” and

“mechanical” processing equipment.  Up until September 2008 these emissions were

partially controlled as the Company had undertaken a programme of works over the

preceding 12 months or so to reduce fugitive emissions from the processing building.  This

was accomplished by improving the “seal” of the buildings and removing unnecessary

extraction fans and air outlets, and better management of door closing etc.

A consequence of these improvements to sealing of the factory building, and the subsequent

reductions in natural ventilation was to substantially, and unacceptably, increase

temperatures within the working areas of the factory.  The Company therefore resolved to

install a dedicated air/odour extraction system for the factory building headspace to improve

both odour controls and the working environment within the factory.

In September 2008 a new factory headspace extraction system was commissioned.  This

plant was designed to extract the equivalent of 4 air changes per hour from the factory and

the extracted air is treated by dust filters and an activated carbon odour filtration system,

before being discharged to atmosphere through a 17m dispersion stack.
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2. Process Air Extracted from Production Lines A, B & C.  Potentially odorous production

equipment, including extruders, dryers and coolers on the three production lines are

enclosed and extracted through three odour control systems.  The abatement systems are

based on pre-treatment of extracted air by spray chamber water scrubbers (to remove dust,

humidify and cool the air), followed by treatment with three biofilters outside the factory

buildings. Up until August 2008 these biofilters were open and discharged air directly to

atmosphere.

Over the last twelve months or so a number of improvements have been made to the

process air odour extraction systems.  These improvements have included an extensive

refurbishment of the preliminary water scrubbers to improve air cooling, replacement of the

biofilter media in the largest biofilter (serving production line C), overhaul of the biofilter

irrigation systems, automation of biofilter irrigation, and finally covering of the biofiters.  The

biofilter covers were completed in August 2008 and they are equipped with a central stack to

improve dispersion of treated air of the biofilters.

3. Effluent reception/settlement tank.  Although this tank is fully enclosed there will have

inevitably been some air/odour exchange or leakage up until July 2008.  Since July the tank

has been equipped with an odour extraction system with extracted air treated by a small

biofilter unit and a second stage “polishing” activated carbon filter.

4. Aerated effluent balance tank.  Prior to July 2008 emissions from this tank were treated by

a very small passive activated carbon filter mounted on the tank roof.  Observations by

ADAS in October 2007 showed that this filter was ineffective, both by virtue of the fact that it

relied on passive ventilation (which would inevitably result in by-passing of odours through

any “leaks” in the tank roof structure) and because the filter media was ineffective (the media

volume was too small so that its “active” life was too short).

Since 2007 the balance tank has been equipped with a positively extracted (fan powered)

multi-stage abatement system with a catalytic iron filter, a biofilter and a “polishing” activated

carbon filter.

5. Surface emissions from the BAFF aeration treatment tanks. Although this treatment

process provides an aerobic treatment facility which should generate low odour emission
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additional BAFF treatment capacity has been installed and all existing and new tanks are

covered and extracted to odour abatement by an activated carbon filter.

A programme of sampling was agreed with the Company to help quantify odour concentrations

and/or emissions rates from the new factory headspace abatement system, and from upgraded

process biofilter odour abatement plants.  Odour samples were also collected from pilot scale

biofilters treating process air from Line C.

3. ODOUR SAMPLING AND ANALYSIS

3.1  Odour Sampling

All odour samples were collected using inert PTFE sampling tubes, with stainless steel fittings,

into PET (nalophane) sample bags.  Inert materials are used to avoid sample contamination or

leakage.  The sample bags were either fitted in "barrels" which were partially evacuated to

provide the motive force (vacuum) to draw air from the ducts being sampled into the bags, or

used to “grab” samples from the base of the stacks of the process biofilters.

The odour sources sampled are set out in Table 1 below together with the times over which the

samples were collected.

3.2  Odour Sample Analyses

All odour samples were analysed by dynamic olfactometry at the UKAS accredited Silsoe Odours

laboratory in Bedfordshire, using procedures set out in the British/European Standard for

Olfactometry (BS EN 13725).

Olfactometric measurement quantifies the concentration of odour in air samples by diluting the

air sample under test with known ratios of odour-free air.  The diluted samples are presented to a

panel of people to determine the odour threshold value.  The threshold value is the odour

concentration just perceived by 50% of the panel via statistical analysis of dilution test results.

Odour concentration results are expressed in European odour units per cubic metre (ouE/m³),
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which equate to the number of dilutions to the detection threshold.  The odour concentration of

an undiluted sample at threshold level is 1ouE/m³.

Table 1 - Odour Sampling on 9 October 2008

Odour Source Times &
Temps (

0
C)

Comments

Inlet to new activated carbon
filter (upstream of dust filter)

1147-1214
30.0

0
C

Outlet stack off new activated
carbon filter

1147-1214
27.9

0
C

To asses effectiveness of the new odour
extraction and abatement system for factory
headspace air.  Inlet and outlet samples
collected concurrently.  Three pairs of samples
Inlet samples CA1-CA2, Outlet samples CB1-3

Inlet to Line C scrubber and
biofilter (sample LNC A1)

1611-1618
35.9

0
C

To determine untreated odour concentrations in
air off process Line C

Outlet Stack off Line C Biofilter
(samples LNC B1 & LNC B2)

1625-1630
30.0

0
C

To assess outlet odour concentrations and
emissions, and percentage reduction

Inlet to Line A scrubber and
biofilter (sample LNA A1)

1645-1651
38.2

0
C

To determine untreated odour concentrations in
air off process Line A

Inlet to Line B scrubber and
biofilter (sample LNB A1)

1602-1609
26.2

0
C

To determine untreated odour concentrations in
air off process Line B

Outlet Stack off A & B Biofilter
(samples LNAB B1 &LNAB B2)

1655-1657
30.0

0
C

To assess outlet odour concentrations and
emissions, and percentage reduction over the
combined A & B biofilters

Pilot Scale Trial Biofilters on Line C Process Air

Inlet air to Shell Biofilter
(sample SHA1)

1229-1238
27.2

0
C

To determine untreated odour concentrations in
air on to the biofilter

Outlet Air off Shell Biofilter
(samples SHB1 & SHB2)

1229-1243
20.2

0
C

To assess outlet odour concentrations and
percentage reduction.

Inlet air to Peat Biofilter
(sample MOS A1)

1427-1433 To determine untreated odour concentrations in
air on to the biofilter

Outlet Air off Peat Biofilter
(samples MOS B1 & MOS B2)

1427-1433 To assess outlet odour concentrations and
percentage reduction.

3.3  Additional Observations

The times over which the odour samples were collected were recorded, and duct temperatures

were recorded.  Airflow through the new activated carbon filter system was measured with a pitot

static tube and micro-manometer in the supply duct from the factory extract system.
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Effluent related odour sources were sampled with a “Jerome” high-resolution meter to assess

hydrogen sulphide concentrations.  Hydrogen sulphide gas can be used as a “marker” gas for the

presence of septicity or anaerobic decay odours.

3.4  Odour Analysis Results

Results from odour analysis and on-site measurements of hydrogen sulphide (H2S)

concentrations with the Jerome meter are presented below in Table 2.  Where mean odour

concentrations have been calculated, they are expressed as a geometric means to reflect the

non-linear response of the human nose to odour.

Odour Concentrations (ouE/m
3
)Odour Sources

Samples Geo. Means

Percentage
Abatement

Inlet to new activated carbon
filter (upstream of dust filter)

  2,056   1,803   1,269           1,675

Outlet stack off new activated
carbon filter

       90       58        72                74
95.6%

Inlet to Line C scrubber 73,730 73,730

Outlet Stack off Line C Biofilter 381    524 447
99.4%

Inlet to Line A scrubber 3,393

Inlet to Line B scrubber 3,638
3,513

Outlet Stack off A & B Biofilter 1,427   1,189 1,303

62.9%

Pilot Scale Trial Biofilters on Line C Process Air

Inlet air to Shell Biofilter 37,630 37,630

Outlet Air off Shell Biofilter 6,907   6,649   6,777

82.0%

Inlet air to Peat Biofilter 9,120 9,120

Outlet Air off Peat Biofilter 3,783 3,783

58.5%

Air through factory headspace activated carbon filter supply duct of 1600 mm diameter.

Mean velocity  = 10.15 m/s at 30.0
0
C.  Flow = 20.41 m

3
/s  (73.500 m

3
/hour)

Emission Rate at Stack = 1,887 ouE/s at STP
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Effluent Settlement Tank – Headspace air in the tank had a hydrogen sulphide concentration of

5.3 ppm and air off the new abatement filters was reduced to 0.045ppm, a reduction of 99.1%.

Effluent Balance Tank – Air off the new three stage abatement filters was reduced to an

average of 0.47ppm.  Concentrations in untreated air off the tank headspace have previously

been at concentrations above 50 ppm.

Effluent BAFF Tank Extraction – Air off the new activated carbon abatement filters was

reduced to 0.050 ppm.

3.5  Discussion of Results

Some caution must be exercised when interpreting the results from small numbers of odour

samples from any particular odour source (or any specific set of operating conditions) because of

the repeatability constraints of olfactometry.  However, the results presented here provide good

indications of typical odour concentrations in air extracted from the processing lines, and the

abatement performance of the biofilters.

New Activated Carbon Filters on Factory Extract System - The triplicate odour samples

collected from the new activated carbon filter demonstrate consistent odour concentrations and

highly effective control of emissions.  The treated air odour concentrations (a geometric mean of

74 ouE/m
3
) are extremely low and well within the target outlet concentration of 500 ouE/m

3
.

The measured abated emission rate of 1,887 ouE/s (at STP) is significantly lower than the

modelled rate of 11,500 ouE/s modelled by ADAS in a prediction of off-site odour impact in a

report prepared in June 2008.  Based on the dispersion modelling exercise it can be concluded

that the off-site impact of the measured stack emissions will be negligible.

Untreated odour concentrations are comparable with those measured in the factory

headspace in 2007 and at that time uncontrolled emissions from the factory headspace

were estimated to generate fugitive odour emissions of 29,500 ouE/s (based on odour

sampling).  The new extract system provides control of these emissions, and the

resulting, controlled, emissions from the new activated carbon filter system (1,887 ouE/s)

represent a substantial reduction of 93.6 % from the 2007 baseline factory emissions.
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Line C Process Air Biofilter - The duplicate samples collected from the base of the

new exhaust air stack demonstrate effective abatement of emissions both in terms of

percentage reductions in odour concentrations and the very low treated air odour

concentrations.  These results demonstrate a significant improvement over the situation

in autumn 2007 when the biofilter was dry and ineffective because of poor air

distribution.  The addition of a cover and a stack has provided the opportunity to

improve control of the media conditions and to effect enhanced dispersion of treated air

to atmosphere.

At the time the samples were collected Line C was producing “Holistic Kitten Chicken”, followed

by “Holistic Kitten Salmon”.

Lines A & B Process Air Biofilters - The duplicate outlet odour samples collected from the

base of the new exhaust air stack demonstrate effective abatement of emissions in terms of the

low treated air odour concentration (1,303 ouE/m
3
).  These results demonstrate a significant

improvement over the situation in autumn 2007 when the biofilter was dry and outlet odour

concentration were around 10,000 ouE/m
3
.  As with the larger biofilter, the addition of a cover and

a stack has provided improved control of the media conditions and dispersion of treated odours

to atmosphere.

At the time the samples were collected Line A was producing  “Orange Cat Rings” followed by

“Yellow Cat Rings”, and Line B was producing “Cat Grain Free” up to approx 15.00 followed by

“Novavet Large Dog” to 19.00.

Emissions from Both Process Air Biofilters - Based on airflows of 6.11 m
3
/s, 14.17 m

3
/s and

18.61 m
3
/s from Lines A, B and C respectively, emissions from both biofilters, with the odour

concentrations measured on 6 October 2008, total 34,730 ouE/s.  This represents a reduction of

around 90% from total biofilter emissions of 370,000 ouE/s estimated after the autumn 2007

odour sampling assessments.  The off-site reduction in impact of these reduced emissions will be

reduced more than proportionately because treated emissions from the biofilter are now

exhausted to atmosphere through high level stacks.

Effluent Balance Tank - It was evident in 2007, from the high concentrations (>50ppm) of H2S in

“treated” air off the passive odour filter that the passive filter intended to treat displaced air from
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the effluent balance tank was not effective.   By contrast the new multi-stage treatment system

achieves high levels of abatement with outlet concentrations reduced to less than 50 ppb.   There

were no measurable concentrations of H2S downwind of the balance tank, which confirmed the

effectiveness of the balance tank extraction system in controlling fugitive emissions.

Effluent Settlement Tank – The new abatement filters are clearly very effective with outlet air

reduced to 0.045ppm of H2S from a 5.3 ppm tank headspace concentration.  This represents an

improvement in emission control over the 2007 scenario when fugitive odour emissions were not

controlled.

BAFF Treatment Tanks Abatement – The activated carbon system was providing effective

control of a source which was uncovered in 2007.

Pilot Scale Abatement Plant with Cockle Shell media – The biofilter achieved a useful

reduction in odour concentration (82%), but the residual odour concentration was still relatively

high at around 6,800 ouE/m
3
.  The lower level of abatement than the main wood chip biofilter

treating Line C emissions may well be caused by a shorter air residence times and/or inadequate

media irrigation.

Pilot Scale Abatement Plant with Peat media – This biofilter achieved a lower level of odour

abatement than the shell media (58.5%), but the inlet odour concentration had declined

significantly by the time that this sample was collected.  This change in odour loading could lead

to lower performance in itself, but the treated odour concentrations is still higher than that

achieved by the main Line C biofilter, despite the lower inlet concentration.
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4.   CONCLUSIONS

The following conclusions are offered in the context of the odour samples collected and

analysed, subsequent calculations and comparisons with similar measurements carried out in the

autumn of 2007.

1. The new extraction activated and carbon filter abatement system treating factory

headspace air has been demonstrated to be very effective in abating emissions in terms of

both the very low treated air odour concentrations (74 ouE/m
3
) and the high percentage

abatement (95.6%). The treated emissions from the stack will have negligible off-site odour

impact and represent a reduction of more than 90% of previously estimated fugitive

emissions from the factory headspace.

2. Improvements to the wet scrubbers and biofilter treating odours extracted from the three

process lines (Lines A, B & C) have resulted in significant improvements in performance from

the biofilter abatement systems.  Treated emissions off the larger, Line C, biofilter were

reduced by better than 99% abatement, and the geometric mean outlet concentration was

447 ouE/m
3
.  Treated emissions off the smaller biofilter had a geometric mean odour

concentration of less than 1,500 ouE/m
3
.   Combined biofilter emissions measured in October

2008 are approaching 90% lower than those measured in autumn 2007.

3. A new extraction and abatement system on the effluent settlement/de-sludging tank is

controlling fugitive emissions from this below ground tank.  Hydrogen sulphide concentration

measurements demonstrated that the odour filters were achieving low outlet concentrations

(0.045 ppm H2S) and a significant reduction in concentrations (c99%).

4. The actively ventilated, three stage abatement system on the effluent balance tank controls

fugitive emissions from the tank and was demonstrated to be achieving very low outlet

concentrations (<0.050 ppm H2S).

5. The activated carbon filter treating air extracted off the BAFF process tanks was also

achieving good control of treated emissions at no more than 0.050 ppm H2S.

6.  Pilot scale biofilters were moderately effective in treating Line C process air streams, but not

as effective as the large on-site wood chip biofilter.
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5.   RECOMMENDATIONS

1. The process line scrubbers should be regularly monitored, as has been recent practice, to

ensure that they maintain high levels of performance.  This monitoring should include at least

daily checks of water flow through the scrubbers and/or checks of nozzle operation, and

checks of inlet and outlet air temperatures (and the differences).

2. All three biofilters irrigation systems should also be subject to routine checks, on at least a

daily basis, to ensure that the irrigations systems are working and weekly checks should be

made to ensure that the media beds are maintained in an evenly “wet” condition.  Visual

checks should also be made of media conditions to provide early warning of any problems of

uneven air distribution.

3. All three biofilters and the factory extraction activated carbon filter should be subject to at

least weekly checks of air pressure drop to provide a means of monitoring any potential

reductions in airflow and/or increases in pressure loss, which might result from, for example,

any media “blinding” or settlement.

4. Efforts should continue to be focused on controlling fugitive emissions from the plant

buildings by restricting all natural ventilation to the absolute minimum.  The importance of

keeping doors closed when not in use for access should be a matter of importance for all

staff on the site.  Control of high level building “openings” is of particular benefit.
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Executive Summary

ADAS has been commissioned by the Golden Acres Group Ltd to conduct a (Best
Available Techniques (BAT) assessment of technologies for new odour
abatement and mitigation to control the off-site odour impact of air extracted from
the Plock Farm pet food production buildings.

The Company is proposing an upgrade in production facilities at the plant
including the development of a new odour control plant to control odour emissions
from production lines, air extracted from the factory headspace, covered raw
materials reception facilities and the effluent treatment facilities.

This assessment is based on ADAS measurement of odour concentrations and
emissions rates at the Golden Acre plant, guidance in Defra “Process Guidance”,
ADAS (and others) experience of abatement technology performance on pet food
plants elsewhere, and details of the Company’s development plans

Findings

• A review of the merits of different odour control technologies has highlighted
the benefits of biofilters as a means of achieving low treated air odour
concentrations without excessive energy consumption.

• Experience at Golden Acres with existing biofilters has shown that long

residence time biofilters following pre-treatment with wet scrubbers will
provide more effective odour abatement than seen at comparable plants using
wet chemical scrubbers and cold plasma systems.  Further advantages of
biofilters are low resource and waste implications and the fact that they can be
readily managed and maintained by relatively unskilled personnel.

• Blending process and headspace extraction air streams will provide the

opportunity to beneficially cool the process air streams to the optimal
temperature range for biofilter abatement.  The inclusion of upstream water
scrubbing will provide enhanced control of particulates (to prevent the
biofilters blocking), and untreated air temperature and humidity, while also
removing some soluble odorous compounds.

• A combination of low odour concentrations in treated air and dispersion
through stacks can provides a very high level of odour impact control.

• As a fall-back position in case the proposed biofilter abatement system does
not achieve the predicted low treated air odour concentrations the Company
should be prepared to erect an additional tall stack (30m) to mitigate the
impact of residual odours.
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1. Introduction

ADAS has been commissioned by the Golden Acres Group Ltd to conduct a BAT
assessment of technologies for new odour abatement and mitigation to control
the off-site odour impact of air extracted from the Plock Farm pet food production
buildings.

The Company is proposing an upgrade in production facilities at the plant and
development of a new odour control plant to control odour emissions from
process lines, air extracted from the factory headspace, covered raw materials
reception facilities and later on the effluent treatment facilities.  These
improvements are planned to control the odour impact of current and future
activities at the plant in the context of some historical odour complaint issues and
a requirement to demonstrate compliance with BAT.

This assessment is based on ADAS measurement of odour concentrations and
emissions rates at the Golden Acre plant, guidance in Defra “Process Guidance”,
ADAS and other experience of abatement technology on pet food plant
elsewhere, and details of the Company’s development plans.

Recent improvements in odour controls were made to address local odour

complaints, and have been largely successful.  The improvements carried out

were prioritised to areas of the plant which have the potential to cause highest off-

site odour impact as follows:

a) The process extraction air treatment, which deals with the strongest

odours extracted directly from “hot” production processes, driers and

coolers.  This system has been addressed by refurbishing the existing

scrubbers and biofilters to help prolong their life, providing temporary

covers on the biofilters to facilitate dispersion of treated air to atmosphere

through short stacks from the peaked centre of the covers.

b) A series of improvements to the control of odour emissions from the

effluent balance tank, the effluent settlement tanks and the BAFF process

and a number of small, localised, temporary abatement systems.

c) A programme of improvements to “sealing” of the factory building to help

control so-called fugitive odour leaks.

d) Installation of a new, high level, factory air extraction  ducted to a dust

filtration system, followed by odour abatement through a temporary system

of activated carbon filters and dispersion through a 17m stack.  This

abatement system, with a capacity of 90,000 m3/hour, is subject to a 5

year limited planning consent.

These improvements have resulted in a significant reduction in off-site odour
impact.  The Company is now seeking to enable the approval and construction of
a more permanent and effective solution to controlling odour emissions from the
plant from both the existing production facilities and for proposed future upgrades
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in raw materials reception and processing plant.  It is intended that the
programme of developments will be carried out in a series of three phases.  The
first phase of these developments will include an upgrade in production facilities
by the addition of a fourth process line (Line D), improved enclosure of raw
materials tipping and reception, and additional, higher capacity, odour abatement
plant to replace the existing wet scrubbers and biofilters.

Phase Two of the proposed developments will include a review of the
effectiveness of the work undertaken under Phase One, with odour testing and
off-site odour impacts assessments.  If the odour control measures have not been
totally successful and the target level of odour control is not achieved, then the
Company will add of further odour mitigation measures, by way of a tall
dispersion stack.

Phase Three of the developments will include additional abatement plant capacity
to replace the time-limited activated carbon filter currently abating factory
headspace extraction over Lines A, B and C, abatement of emissions from a
proposed fifth processing line (Line E) and associated raw material storage.
Phase Three will also include diversion of extracted air from the current localised
abatement plants on the effluent treatment plant to the new abatement plant.

This report addresses selection suitable long-term abatement and mitigation
technologies for the plant in future.

2.   ODOUR SOURCES & AIRFLOWS TO ABATEMENT

2.1  Proposed Development

The Golden Acres Group Limited has over the last eighteen months, undertaken
extensive work in order to contain and minimise odours to an acceptable level
after an episode of complaints about off-site odours.  These improvements
include refurbishment of existing water scrubbers and biofilters treating process
odours.  These scrubbers and biofilter are the main odour control system at the
plant and they are approaching the end of their serviceable life.  Improvements
also included a new factory extraction system and the construction of a temporary
activated carbon filter system to mitigate factory headspace odours.  Temporary
odour control measures were also introduced around the effluent treatment plant.

 The Company is now seeking to enable the approval and construction of a more
permanent solution to controlling odour emissions from the plant from both the
existing production facilities and for proposed future upgrades in raw materials
reception and processing plant.  This phased programme of development is
summarised below.
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Phase One

Under Phase One of its development plant the Company proposes to install new
odour abatement plant to treat air extracted from:

a) Process air extracted from the current Lines A, B & C (to replace existing,
ageing biofilter.

b) Process air extracted from a proposed new Line D production line.
c) Factory headspace extraction from the building housing Line D
d) Raw materials tipping areas for Lines A, B & C (under new enclosures)

Extraction rates and air treatment routes for Phase One are set out in table A
below:

Table A - Phase One Odour Source, Air Extraction Rates and Abatement

Odour Sources
Air Extraction
Rate (m3/hour)

Air Treatment

Factory Headspace Ventilation
Over  Process Lines A, B & C

90,000
Recently installed dust and
activated carbon filters and 17m
dispersion stack

Effluent Treatment Plant
(Reception & Buffer Tanks
etc),

<10,000
Local biofilters and activated carbon
filters with exhaust (treated) air
ducted to 17m stack for dispersion

<100,000 To existing 17m stack

Process Extraction Air from
Production Lines A, B & C

150,000

Process Extraction Air from
New Production Line D

  75,000

Factory Headspace Ventilation
Over  Process Line D

  68,000

Raw Materials Tipping &
Reception Areas Extraction

  10,000

Total Air Flow 303,000

To new abatement plant with “short”
stack” dispersion to atmosphere

The proposed new abatement plant will replace the existing biofilters and the total
volume of air to be treated by the new plant will be 303,000 m3/hour.

The current activated carbon filters (with a 5-year planning consent) which treats
air extracted from the factory headspace of Lines A, B & C will be retained
through Phase One.  This treated air, as well as treated airs from the small
localised abatement units serving the Effluent Treatment Plant, will be directed to
the 17m stack which is used to disperse air from the activated carbon filters.

Phase Two

The performance of the new abatement plant installed under Phase One will be
monitored and the odour control results assessed both by emissions testing,
using odour sampling and olfactometric analysis to quantify emissions, and by
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local subjective assessments in the area around the plant.  The results of the
objective odour sampling and analysis, to be carried out by consultants, will then
be compared with predictions of target abatement plant performance derived from
dispersion modelling.

If the results of emission testing show that abated emissions from the new plant
are above the “limits” derived in the dispersion modelling, and/or if there are
justified off-site odour impacts in the area around the plant, then a stack or stacks
will be built to improve dispersion of treated odours from the abatement plant.

If dispersion stacks are required, then it is intended to construct a stack to a
height 30 metres at the earliest possible opportunity to mitigate any residual
odour impact by improving dispersion of treated emissions off the abatement
plant installation.  The stack will be supplied with treated air off the abatement
plant.  It is expected that the dispersion stack or stacks will be fed by two 125 kW
fans.

Phase Three

The Company proposes to install additional abatement capacity to enable air from
the following sources to be added to that treated by the abatement plant built
during Phase One of the development:

a) Process air extracted from a proposed new production process line - Line E
b) Factory headspace extraction from the building housing the current Lines A, B

& C (air currently treated by the “temporary” activated carbon filters)
c) Additional raw materials storage areas within the extended plant
d) Air extracted from the Effluent Treatment Plant (air which is currently treated

by a series of small abatement plants)

The proposed additional abatement capacity will replace the existing activated
carbon filter treating factory headspace air extracted from Lines A, B & C, and the
small localised abatement installations on the effluent plant, as well as dealing
with air extracted from the final additional process line (Line E) and associated
storage areas.

Extraction rates and air treatment routes after completion of Phase Three are set
out in table B below.
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Table B  Phase Three Odour Sources, Air Extraction Rates and Abatement

Odour Sources
Air Extraction
Rate (m3/hour)

Air Treatment

Process Extraction Air from
Production Lines A, B & C

150,000

Process Extraction Air from
Proposed New Production Line D

 75,000

Process Extraction Air from
Proposed New Production Line E

67,000

Factory Headspace Ventilation
Over  Process Lines A, B & C

90,000

Factory Headspace Ventilation
Over  Process Lines D & E

 68,000

Additional Raw Materials Storage
Area Extraction

30,000

Effluent Treatment Plant
(Reception & Buffer Tanks etc),

10,000

Raw Materials Tipping &
Reception Areas Extraction

10,000

New abatement plant installed
under Phase One

PLUS

Further abatement plant
installed under Phase Three

Total Air Flow 500,000
A number of “short” stacks, or 1
or 1-2 stacks of 35m installed as
part of Phase Two

2.2  “Process Odours” from the Process Lines

The most concentrated odorous air streams are those extracted from the process
lines.   This air stream is primarily influenced by the odours, steam and heat
generated in the product extrusion and cooling processes.  The extracted air
streams are typically at air temperatures of around 35-62 0C when ducted to the
abatement plant, and are at high relative humidity because of the nature of the
steam heated “extrusion” processing activity.  The air cooling which occurs within
the extract ducting system also brings the air temperatures down towards dew
point.

Odour concentration measurements at the Golden Acres plant have
demonstrated that these untreated airflows have relatively high odour
concentrations in the range 10,000 to 70,000 ouE/m3.   These observations are
comparable with similar measurements made by ADAS in pet food production
elsewhere.

At the completion of Phase One of the proposed development scheme a total of
225,000 m3/hour (62.5 m3/s) of Process Air will require abatement.  At a typical
odour concentration of around 30,000 ouE/m3, the Process Air components of the
air stream to be treated by the proposed new abatement plant can be expected to
amount to an untreated odour emission rate of approximately 1,875,000 ouE/s

At the completion of Phase Three of the proposed development scheme a total of
292,000 m3/hour (81 m3/s) of Process Air will require abatement.  At typical odour
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concentration of around 30,000 ouE/m3, the Process Air components of the air
stream to be treated by the proposed new abatement plant can be expected to
amount to an untreated emission rate of approximately 2,433,000 ouE/s

2.3  Lower Intensity Odours from Factory Headspace Areas

The recently installed building headspace extract ventilation system serving Lines
A, B and C, with air ducted to treatment through the “temporary” dust and
activated carbon filter system has provided good information on the nature of air
to be treated in future.  The untreated odour concentrations in extracted air are
also consistent with previous ADAS measurements made in the factory
headspace itself.

Extracted air streams are typically at air temperatures of around 30 0C when
ducted to the abatement plant, and are at lower relative humidity than air
extracted directly off the process lines.

Odour concentration measurements have demonstrated that untreated airflows
have relatively low odour concentrations, typically in a range 1,500 ouE/m3 to
3,000 ouE/m3

The future proposals to provide additional extraction from materials reception and
storage areas are likely to generate air streams of slightly lower temperatures, but
probably comparable odour concentrations.

At the completion of Phase One of the proposed development scheme a total of
85,000 m3/hour (23.6 m3/s) of Headspace Ventilation Air will require abatement

by the new abatement plant.  At typical odour concentrations of 1,750 ouE/m3, the
“Ventilation” Air components of the air stream to be treated by the proposed new
abatement plant can be expected to amount to an untreated odour emission rate
of approximately 41,300 ouE/s.

At this stage the existing temporary activated carbon filters will still be treating
90,000 m3/hour.

Similarly after completion of Phase Three of the proposed scheme a total of
198,000 m3/hour (55 m3/s) of Headspace Ventilation Air will require abatement.

At typical odour concentration of around 1,750 ouE/m3, the “Ventilation” Air
components of the air stream to be treated can be expected to amount to an
untreated odour emission rate of approximately 96,200 ouE/s

2.4  Effluent Treatment Plant (ETP) Odours

Under Phase One of the development programme extracted odour streams will
continue to be treated by the existing small localised abatement units and the
treated air will be ducted to treatment by the current 17m temporary stack
dispersing emissions from the activated carbon filters.  Providing the individual
odour control units are maintained in effective working condition these emissions
will not materially affect the off-site impact of the plant with such a high level of
dispersion.
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After completion of Phase Three of the project it is proposed that these individual
odour streams will all be ducted for treatment/abatement by the new centralised
abatement plant.  It is expected that these odour streams will contribute a total of
no more than 10,000 m3/hour (2.78 m3/s) of ETP odours for abatement.  At a
typical (mixed air stream) ETP odour concentration of no more than 10,000 to
20,000 ouE/m3, the untreated air stream from these sources is estimated at a
maximum of 55,500 ouE/s.

2.5  Total Untreated Odour Emissions

Untreated odour loads under Phase One of the proposed developments can be
summarised as follows:

Table C - Phase One Odour Source – Untreated Odour Emission Rates

Odour Sources
Untreated
Emissions
Rates ouE/s

Air Treatment

Factory Headspace Ventilation
Over  Process Lines A, B & C

43,700
Dust and activated carbon filters
and 17m dispersion stack

Effluent Treatment Plant
(Reception & Buffer Tanks etc),

<55,500
Local abatement & air ducted to
17m stack for dispersion

Process Extraction Air from
Production Lines A, B & C

Process Extraction Air from New
Production Line D

1,875,000

(62.5m3/s)

Factory Headspace Ventilation
Over  Process Line D

Raw Materials Tipping &
Reception Areas Extraction

41,300

(23.6 m3/s)

To new abatement plant with
“short” stack” dispersion to
atmosphere

Total to new abatement plant
1,916,300

Equivalent to 22,250 ouE/m3 in a
total flow of 86.1m3/s

As a target, if the odour load to the proposed new abatement plant can be abated
by 95%, then the treated air odour concentration should be down to 1,112 ouE/m3.
In fact, based on experience at Golden Acres and elsewhere, this level of
performance should be achievable with a long residence-time biofilter, and it may
well be possible to achieve treated air concentration of 1,000 ouE/m3.  A treated
odour concentration of 1,000 ouE/m3could be quite readily achieved with activated
carbon filtration, but only with a long residence time and with relatively dry air,
that is with a relative humidity of <80% for example.
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Untreated odour loads under Phase Three of the proposed developments can be
summarised as follows:

Table D  Phase Three Odour Sources – Untreated Odour Emission Rates

Odour Sources
Untreated
Emissions

Rates ouE/s)

Air Treatment

Process Extraction Air from
Production Lines A, B & C

Process Extraction Air from
Proposed New Production Line D

Process Extraction Air from
Proposed New Production Line E

2,433,000

(81 m3/s)

Factory Headspace Ventilation
Over  Process Lines A, B & C

Factory Headspace Ventilation
Over  Process Lines D & E

Additional Raw Materials Storage
Area Extraction

Raw Materials Tipping &
Reception Areas Extraction

96,200 ouE/s

(55 m3/s)

Effluent Treatment Plant
(Reception & Buffer Tanks etc),

55,000
(2.78 m3/s)

New abatement plant installed
under Phase One

PLUS

Further abatement plant
installed under Phase Three

Total to new abatement plant 2,584,000
Equivalent to 18,600ouE/m3 in a
total flow of 138.9 m3/s

This data suggests that with the additional “dilution” provided by a greater
proportion of factory headspace air being treated by the new abatement plant
than at the conclusion of Phase One, a target 1,000 ouE/m3 could be achieved
with abatement at around 94.5%.
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3. Candidate Abatement Technologies

The best established techniques for odour abatement in “dry” pet food production
are, for very good environmental and economic reasons, wet chemical scrubbing
and biofiltration.  These technologies are recognised as BAT in Defra Process
Guidance Note (PGN 6/24b) - Guidance for the Pet Food Manufacturing Involving
Processing of Raw Animal Material.

There are also new and emerging technologies based on “cold” electrical plasma
and ionisation, but these systems have a very limited track record, and are
currently not listed in the Process Guidance Note and therefore not recognised as
BAT.  Furthermore, ADAS experience is that their abatement performance is
typically no better than that achieved by chemical scrubbing, apparently because
there are appreciable residual “ozone” odours.  A recent installation at a Royal
Canin pet food plant in the South West caused considerable local nuisance until
additional activated carbon abatement system was added.

A review of the suitability of candidate and proven abatement technology is
summarised below:

1. Wet Chemical Scrubbing – This technology is often perceived as a strong

contender for abatement plant at processing installations, especially where there

is insufficient ground or floor space for biofilter.  The major advantages of wet

chemical scrubbing are perceived to be:

a) Small footprint or floor area requirement (c.f. biofilters)
b) Ability to deal with unpredictable and fluctuating odour streams and odour

loads (by automated and reactive reagent dosing systems).
c) Possibility of matching the number of scrubbing stages and scrubbing solution

reagents/chemicals to specific target odorous compounds and groups of
compounds.

d) Ability to cope with high humidity air streams.
e) Relatively low water and energy input requirements
f) Suitable for treatment of large air volume flow rates

The main disadvantages include:

a) Capital costs are relatively high compared to simple, ground level biofilters,
b) Considerable mechanical complexity with potentially high monitoring and

maintenance requirements for fans, liquor circulation pumps and chemical
dosing pumps etc.   This complexity can be beyond the management and
maintenance ability of many site operational staff, and therefore can lead to
unreliability and susceptibility to failures.

c) May not provide effective abatement of low solubility groups of odorous
compounds, and this does appear to be a significant issue in dry pet food
manufacture.

d) Liquid waste or effluent is generated and has to be controlled and disposed of.
e) There is a need for safe, bunded, storage of potentially harmful and corrosive

chemicals.
f) There is a possibility of some odorous compounds being generated within

scrubbing systems with certain combinations of inlet gases and scrubbing
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solutions.  These issues can potentially be controlled by the use of more
elaborate scrubbing systems, with more than one scrubbing stage and/or by
careful selection of appropriate scrubbing reagents, but these approaches
involve further complexity.

Odour abatement performance on other pet food manufacturing sites using wet
chemical scrubbing has not been as successful as the refurbished Golden Acres
biofilters.  ADAS experience from abatement plant performance tests in pet food
plants elsewhere suggests that even multi-stage wet scrubbing is unlikely to
achieve better than 70-80% reductions in odour concentrations.  The main
limitation of abatement performance is believed to be the “insoluble” (in aqueous
solutions) nature of some of the main odorous compounds in pet food odours.

A further potential limit on performance is that caused by residual odours.  With
the most common scrubbing solution reagents (sodium hypochlorite and caustic
soda), there is usually a residual “chlorine” type odour which could itself be
typically expected to contribute an outlet odour concentrations of around 1,200
ouE/m3 to 1,500 ouE/m3.

ADAS experience of wet chemical scrubbers elsewhere suggests that typical

treated odour concentration off a wet scrubber installation treating process odours

under “production” conditions could be expected be around 3,000-8,000 ouE/m3.

Aside from the abatement performance limitations of wet scrubbing, the

disadvantages of this technology at the Plock Farm installation would include

mechanical complexity (potential reliability issues) and the requirements to store

and handle corrosive chemicals.  The chemicals involved would introduce

potential pollution and health and safety risks to the site which are not

proportionate to the potential odour abatement benefits.

Wet chemical scrubbing is less effective at air temperatures above around 400C,

so that if this technology was employed at Golden Acres there would be a need to

cool the process air streams prior to treatment.  This could either be achieved by

some form of preliminary water scrubbing or heat exchangers, or by dilution with

factory headspace air.

2.  Biofiltration – Biofilters are currently the one of the most widely adopted

means of odour control in “organic” applications.  The main reasons for this

popularity, and the main advantages of biofilters, in “organic” odour applications

include:

a) Simplicity with relatively low management and maintenance requirements.
b) Low running costs.
c) Effectiveness in treating a wide range of odourants, including some

relatively “insoluble” compounds providing that there is an adequately long
air residence time (typically 45 + seconds).

d) Low capital costs where space allows the use of basic designs and simple
construction techniques.
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The limitations of biofilters in respect of odour streams generated from large scale
pet food processing can include:

a) Large space requirements, which may be incompatible with restricted site
areas

b) A requirement for either high rates of media irrigation to flush out
contaminants, or pre-treatment by a water scrubber, e.g. to control
particulates and/or to prevent the build-up of contaminants in the media.

c) Large scale biofilters may need to be fully enclosed so that treated air can
be collected for dispersion through stacks to provide initial, localised
dilution and dispersion of treated air if sited in close proximity to receptors.

d) Long air treatment/residence times may be required to abate low solubility
compounds, (but this capability is an advantage as above)

e) A requirement for a reasonably stable odour load to maintain microbial
populations for optimum effectiveness

Biofiltration has been demonstrated on the Golden Acres site to be capable of

providing high levels of abatement efficiency, particularly with a long air residence

or treatment times, and there is space on the site to accommodate biofilters.

Testing of the refurbished existing biofilters in the autumn of 2008 demonstrated

that they could achieve outlet odour concentrations of 500-1,200 ouE/m3 from

undiluted process air streams.

Biofilters are reliant on controlling the temperature of untreated air to no more

than 40-450C so that the microbial population of the biofilter media is not over-

heated.

In the past cooling of process air streams has been achieved by the existing

water scrubbers, but there is in future the potential to blend process air with the

cooler factory headspace air and to then treat both air streams together.   This

has the benefits of simplicity, in terms of only requiring a single abatement

technology, and a less demanding cooling/pre-scrubbing requirement to cool the

process air prior to biofiltration.

Experience with the existing biofilters at Golden Acres suggests that it would be a

reasonable expectation to achieve treated air odour concentrations of around

1,000 ouE/m3 from treatment of combined process and factory headspace odour

streams.

3.  Activated Carbon – Adsorption is the mechanism by which odourants are
captured and held on a media such as activated carbon.  It is probably the single
most commonly used technology in odour treatment, with applications from
domestic and commercial kitchens, and restaurants and takeaways, through to a
wide range of industrial applications.

The most widely used adsorbent material is activated charcoal (carbon) because
it has large reactive surface areas and because it reacts with, or adsorbs, a wide
range of organic compounds.  It is also relatively inexpensive.  Other adsorption
materials, including silica gel, zeolites and metal oxides can be used to abate
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polar compounds and/or in circumstances where activated carbon may be less
effective because of high temperatures and high humidity conditions.

Adsorption capacity is limited, and becomes depleted as odourants are absorbed.
As the media approaches saturation, odours will break through the “filter” media,
which then has to be either replaced or regenerated in-situ (by heating, steaming
or gas stripping), to renew or refresh the adsorption capacity.

Adsorption is best suited to treatment of gas streams containing low
concentrations of organic compounds.  If it is used for high concentration odour
streams then saturation occurs rapidly and media replacement frequency and
costs are high.

This is very well proven odour abatement technology across a wide range of

industries, with demonstrated ability to achieve very low treated air odour

concentration, even as low as 100-500 ouE/m3, in suitable applications.  It is

technology that is particularly well suited to the abatement of low solubility organic

compounds, as has been widely demonstrated in “waste” industry related

applications.  Providing that the air stream to be treated is not humid and

saturated, and the activated carbon media is protected from condensation and

dust, then activated carbon can achieve low outlet concentrations with a suitable

air treatment/residence time.

The existing installation at Plock Farm for factory headspace air has

demonstrated the potential of activated carbon with relatively “dry” and “cool”

odour streams.  However, it would not be suitable for the high humidity and higher

temperatures (in excess of 400C) in process extract air without preliminary cooling

and drying/re-heating, so that it would be a potentially very energy intensive

solution for the process air streams.  The high odour contaminant load in process

air would also lead to relatively rapid saturation of activated carbon media.  It has

also become apparent from experience with the existing carbon filters that

preliminary dust filtration, to protect the carbon from blinding with dust, is a

significant practical and management challenge.

Process and factory headspace air streams could be blended prior to treatment

through activated carbon to overcome the problem of high temperatures in the

process air stream.  However, blending could be expected to result in a saturated

composite air stream, which would then require “drying”, possibly by condensing

and re-heating, prior to effective treatment by activated carbon, so there would be

a substantial energy requirement.

It may well be possible to achieve treated air odour concentrations of between

500 ouE/m3 and 1,000 ouE/m3 with activated carbon filters, but the major

disadvantage would be very high energy cost to control the temperature and

humidity of the process extract air streams.

4. Cold Plasma (Corona Streamers) - This is a fairly recent development based

on an “electrical” plasma created between two concentric electrodes.  When a
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high voltage is pulsed between the electrodes, corona streamers are set up.  The
resulting high energy electrons and UV light lead to ionisation, molecular
fragmentation, ozonisation, and chemically active radicals.  Odorous compounds
can be destroyed by direct fragmentation or by reaction with chemical reactions
mediated by active radicals.

Aside from moderately high electrical energy requirements the resource
requirements are relatively low, and it is a compact system which is well suited for
“end-of-pipe” abatement applications.

The technology has been used with some limited success in the two large pet
food applications in the UK, and in the tobacco industry, but is otherwise largely
untried.

Abatement results have been mixed.  In one UK sites where it was installed in a
new pet food installation there was a major complaint issue and secondary
abatement system has had to be installed.  At another established site the plant
has achieved significant percentage reductions in odour concentrations, but there
are still appreciable residual odours which are further mitigated by tall stack
dispersion.  At the current time these systems could not be recommended for
application at Golden Acres without a very tall dispersion stack, or a secondary
polishing stage.

5. Thermal Oxidation - Odorous compounds are destroyed by high temperature
combustion. The treatment equipment is simple and compact, and thermal
oxidation can be extremely effective in terms of odour abatement.  However,
capital costs are very high, and energy use and high CO2 emissions are major
issues, even with regenerative systems.  This technology is best suited to highly
concentrated odour streams such as the highly offensive process air streams
generated in rendering, which are several orders of magnitude more concentrated
than composting odours.  Capital costs, energy use, and running costs would rule
out this technology for pet food processing applications because of the high
volumes of odorous process air.

6.  Stack Dispersion - Even where odour streams are treated by abatement

plant it is an unrealistic expectation for the treated air stream to be rendered
completely odour free.  ADAS has experience from performance tests of a wide
range of abatement plants and abatement technologies over the last 10-15 years.
This testing has shown that properly maintained abatements systems can
achieve very high levels of abatement, when correctly matched to the odour
stream characteristics, with up to 90-95%, or higher reductions in odour
concentrations.  The practical implication of these observations and general
commercial experience is that most abatement plant provides partial reductions in
odour emissions, rather than total odour destruction.  This means there may be a
requirement for some dispersion and dilution to occur between the point of
release of an odour emission air off the abatement plant and potential receptors
of the released emissions if there are receptors in close proximity.

Where an odour source is relatively small (i.e. a low volume flow and/or a low
odour concentration) and/or where the odour source is a good separation
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distance from receptors, then normal atmospheric mixing may well control odour
impact, even from a low level odour discharge.  In other situations, especially with
larger air volume flows, some dispersion through a stack or stacks may well help
mitigate the impact of emissions.

The potential benefits of stacks as a means of improving dispersion and
mitigation of odours are:

a) Stacks are inherently very simple in effect and this simplicity provides a very
reliable and low input method of mitigating odour emissions with minimal
maintenance and management.

b) Enhanced dispersion can provide a means of mitigating “residual” odours after
abatement.

c) A tall dispersion stack, or stacks, provides some in-built safety margin for
potential short-term failures or reductions in the performance of abatement
plant due to unforeseen circumstances.

There are some energy use penalties from tall stacks as a result of increased
system pressure drops, which result in higher CO2 emission and higher running
costs penalties, and there are some visual impact penalties which also have to be
off-set against the potential benefits of high level, high velocity stack discharges.

3. Candidate Abatement Technologies

Table C below provide a comparison of the advantages of candidate odour
abatement and mitigation options for the proposed Golden Acres developments.

The “star” rating system is weighted towards successful control of emissions, as
control of off-site odour impact is extremely import.  It is also weighted to energy
use as energy costs and CO2 emission control are very important commercial and
environmental concerns.  For these reasons odour control is rated from a 7 “star”
maximum and energy use from 6 “star” maximum, while all other attributes are
rated from a maximum of five “stars”.
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Table D Appraisal of Candidate Abatement Technologies for Process and Factory Headspace Extraction Odour Streams

Abatement
Efficiency
(max. 7)

High Air
Humidity

Energy
Use
(max. 6)

Simplicity
&
Reliability

Water
Use

Cross
Media*

Footprint Dust
Resilience

Overall
rating

Scrubber + Biofilter &
Short stacks

●●●●●● ●●●●● ●●●●● ●●● ●● ●●●● ●● ●●●● 31●
Scrubber + Biofilter &
Tall Stack(s)

●●●●●●● ●●●●● ●●● ●●● ●● ●●●● ●● ●●●● 30●
Chemical Scrubbing ●●● ●●●● ●●●● ●● ●●● ●● ●●●● ●●● 25●
Chemical Scrubbing &
Tall Stack

●●●●● ●●●● ●●● ●● ●●● ●● ●●●● ●●● 26●
Cold Plasma ●●● ●●●● ●●● ●● ●●●●● ●●● ●●● ●●● 26●
Cold Plasma with Tall
Stack

●●●●● ●●●● ●●● ●● ●●●●● ●●● ●●● ●●● 28●
Activated Carbon with
air heating/drying

●●●●●●● ●● ●● ●●●● ●●●●● ● ●●●● ●● 28●
Thermal
Oxidation

●●●●●●● ●●●● ● ●● ●●●●● ●● ●●● ●●● 25●

*Wastes and other resource implications
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6. Conclusions & Recommendations

• A review of the merits of different odour control technologies has highlighted

the benefits of biofilters as a means of achieving low treated air odour
concentrations without excessive energy consumption.

• Experience at Golden Acres with existing biofilters has shown that long
residence time biofilters following pre-treatment with wet scrubbers will
provide more effective odour abatement than has been achieved at
comparable plants using wet chemical scrubbers and cold plasma systems.
Further advantages of biofilters are low resource and waste implications and
the fact that they can be readily managed and maintained by relatively
unskilled personnel.

• Blending process and headspace extraction air streams will provide the

opportunity to beneficially cool the process air streams to the optimal
temperature range for biofilter abatement.  The inclusion of upstream water
scrubbing will provide enhanced control of particulates (to prevent the
biofilters blocking), untreated air temperatures, and inlet humidity, while also
playing an important role in removing soluble odorous compounds.

• The combination of low treated odour concentrations and dispersion stacks
can provides a very high level of odour impact control.

• The most appropriate technology to achieve the target off-site odour impact
will be biofiltration with preliminary wet scrubbing treatment and stack
dispersion of the treated air.

• There is inevitably some uncertainty about predicting the performance of any

abatement plant before it is actually running.  Practical experience from the
Company’s existing biofilters, which have relatively basic pre-treatment of air
by simple wet scrubbers, suggests that more elaborate scrubbers and
biofilters should be able to achieve treated air odour concentrations of less
than 1,000 ouE/m3.  If this is achieved then biofilters will provide effective
control of off-site odours with treated air discharged through stacks at around
12m above ground.

• If the proposed biofilters fail to achieve the expected levels of odour
abatement it is important the Company are prepared with a “fall back” position
of additional odour mitigation at relatively short notice so that the duration of
any off-site odour impact is limited.  The most sustainable additional mitigation
measure would be the use of stack of around 30m to improve dispersion of
residual odours treated air off the biofilters.  The Company should be prepared
to construct such a facility shortly after completion of the Phase One or Phase
Three improvements.



 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

An Assessment of the Odour Impact of 

Existing and Proposed Operations at 

the GA Pet Food Partners Manufacturing 

Facility at Plock Farm, Bretherton 

Reference No: CEN4105GA 

Issued by: Steve Peirson 

Date: 01 Sepetmber 2015 

Submitted to:     Prepared by:  

Roger Bracewell     Ger Parry 

GA Pet Food Partners    ADAS UK Ltd 

Plocks Farm     Pendeford House 

Bretherton      Pendeford Business Park 

Lancashire      Wolverhampton      

PR26 9AX      WV9 5AP 

       Tel. no 01902 271273 

  Report 



 

 

 

Quality Assurance 

 

AUTHOR CHECKED BY ISSUED BY 

Ger Parry 

BSc (Hons) 

Steve Peirson 

CEng CEnv MIAgrE 

Steve Peirson 

CEng CEnv MIAgrE 

 

Disclaimer 

No part of this report may be copied or reproduced by any means without prior written consent form 

ADAS UK Ltd. If you have received this report in error please destroy all copies in your possession or 

control and notify ADAS UK Ltd.  

This report has been commissioned for the exclusive use of the commissioning party unless otherwise 

agreed in writing by ADAS UK Ltd; no other party may use, make use of or rely on the contents of the 

report. No liability is accepted by ADAS UK Ltd for any of this report, other than for the purposes for 

which it was originally prepared and provided. 

Opinions and information provided in this report are on basis of ADAS UK Ltd using due skill, care and 

diligence in the preparation of this report and no explicit warranty is provided as to its accuracy. It 

should be noted that no independent verification of any of the documents supplied to ADAS UK Ltd has 

been made.   

 

 

Version History 

 

VERSION DATE AMENDMENTS 

1 August 2015 Initial Report 

2 1 September 2015 Revised draft 

 

 



 

 

Contents 

Summary ................................................................................................................................................ 1 

1 Introduction ................................................................................................................................... 3 

2 Background .................................................................................................................................... 3 

2.1 Existing and Proposed Operations .................................................................................................3 

2.2 Geography .....................................................................................................................................4 

3 Odour Emissions and Guidelines .................................................................................................... 6 

3.1 Current Sources of Odour ..............................................................................................................6 

3.2 Future Baseline Scenario () ............................................................................................................7 

3.3 Proposed Odour Extraction and Mitigation...................................................................................7 

3.4 Assessment of the Impact of Odour ..............................................................................................9 

3.5 Dispersion of Odour .................................................................................................................... 10 

3.6 Guideline Values and Benchmarks ............................................................................................. 10 

3.6.1 The Newbiggin Standard .................................................................................................... 11 

3.6.2 UKWIR Research ................................................................................................................. 11 

3.6.3 H4 Odour Guidance ............................................................................................................ 12 

3.6.4 Irish Environmental Protection Agency .............................................................................. 12 

3.6.5 Suggested Odour Benchmarks............................................................................................ 13 

3.6.6 Modelling Period ................................................................................................................ 13 

3.7 Assessment of Significance ......................................................................................................... 13 

4 Dispersion Modelling Methodology ..............................................................................................14 

4.1 Model Description ...................................................................................................................... 14 

4.2 Meteorology ............................................................................................................................... 15 

4.3 Model Parameters ...................................................................................................................... 16 

4.3.1 Odour Emissions ................................................................................................................. 16 

4.3.2 Buildings ............................................................................................................................. 18 

4.3.3 Terrain and Roughness Length ........................................................................................... 18 

4.3.4 Discrete Receptors .............................................................................................................. 18 

4.3.5 The Regular Cartesian Grid ................................................................................................. 18 

5 Modelling Results .........................................................................................................................24 



 

 

5.1 Scenario 1 – Existing Emissions .................................................................................................. 24 

5.2 Scenario 2 – Future Baseline (Consented) Emissions .................................................................. 24 

5.3 Scenario 3 – Proposed Future Development Emissions .............................................................. 24 

6 Assessment of the Significance of Odour Impact ..........................................................................33 

6.1 Existing Scenario ......................................................................................................................... 33 

6.2 Consented (Future Baseline)and Proposed Future Scenario ...................................................... 33 

7 Summary and Conclusions ............................................................................................................39 

8 References ....................................................................................................................................40 

 

 

 



 

 

© ADAS 2015  1  

 

Summary 

ADAS UK Ltd has been commissioned by GA Pet Food Partners to review and update a 2009 Odour 

Impact Assessment to take into consideration the additional proposals. However, in order to model the 

odour from the site, it is necessary to review all sources of odour comprehensively. It was therefore 

agreed to conduct a study of the potential impact of odour emissions from existing pet food 

manufacturing operations and proposed new developments at the a GA Pet Food Partners Plocks Farm 

manufacturing site, Bretherton, Leyland. The aim of the study is to assess how odour emissions from the 

proposed developments and associated air extraction and odour abatement plant at the factory may 

affect residential receptors in the surrounding area. 

Odour emission rates have been calculated based on the results of previous odour emission 

measurements carried out for GA Pet Food Partners by ADAS between March 2012 and April 2015, and 

design air extraction rates for existing, consented and proposed development plans provided by GA Pet 

Food Partners.  The emission figures obtained have then been used in atmospheric dispersion modelling 

to assess the potential impact of odour emissions in the area around the facility. 

Guideline Values and Benchmarks 

Predicted odour exposures have been compared to benchmarks of 3 ouE/m3 and 5.0 ouE/m3 expressed 

as annual 98th percentiles. 

Dispersion Modelling Methodology 

The choice of model for this study is the UK Atmospheric Dispersion Modelling System (ADMS) Version 

5. A five year weather file from Manchester Airport has been used for the modelling. 

Emissions from existing and proposed new odour abatement plants have been included in the 

assessment and are represented by point sources within the model.  

Findings 

The modelling predicts that for existing, consented and proposed developments the five year average 

annual 98th percentile hourly mean odour concentrations are below the suggested benchmark range of 

3 to 5 ouE/m3 at all discrete receptor points representing nearby residential properties.  The predicted 

average annual 98th hourly mean odour concentrations are also all below the precautionary EA H4 

benchmark of 3.0 ouE/m3 at all discrete receptor points included in the model. It is therefore concluded 

that the proposed improvements to production facilities and air extraction and odour abatement plant 

at Plocks Farm would not result in any significant loss of local residential amenity. 
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At all discrete receptor points included in the assessment, the significance of the predicted odour impact 

is assessed to be ‘negligible’ apart from at receptors 1-5 and receptors 25 & 26, which represent 

residential properties on Liverpool Road and at Tarleton respectively, where the significance of the 

predicted odour impact is assessed to be ‘slight’.   

There are no difference in the assessed significance of impacts using the IAQM methodology between 

the Scenario 2 consented (2009 Masterplan) and the Scenario 3 proposed 2015 Masterplan emissions, 

and therefore it is conclused that there  
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1 Introduction 

ADAS UK Ltd has been commissioned by GA Pet Food Partners to conduct a study of the potential 

impact of odour emissions from existing pet food manufacturing operations and proposed new 

developments at the a GA Pet Food Partners Plocks Farm manufacturing site, Bretherton, Leyland. The 

aim of the study is to assess how odour emissions from the proposed developments and associated air 

extraction and odour abatement plant at the factory may affect residential receptors in the surrounding 

area. 

Odour emission rates have been calculated based on the results of previous odour emission 

measurements carried out for GA Pet Food Partners by ADAS between March 2012 and April 2015, and 

design air extraction rates for existing, consented and proposed development plans provided by GA Pet 

Food Partners.  The emission figures obtained have then been used in atmospheric dispersion modelling 

to assess the potential impact of odour emissions in the area around the facility. 

This report presents the results of atmospheric dispersion modelling conducted by ADAS to evaluate the 

odour impact of the proposed development plans.   

2 Background 

2.1 Existing and Proposed Operations 

The Golden Acres Group Limited, now trading as GA Pet Food Partners Group Limited (GA), has 

undertaken extensive improvement work to successfully improve the containment and abatement 

odours.  In 2012 construction was completed of three new wet scrubber and biofilter sets which have 

been used to treat air extracted from process lines B, C & D, factory headspace extraction air from the 

building housing process line D and raw materials tipping areas for process lines B, C & D.  

The Company is now seeking approval for a raw material dosing and grinding line, known as the 

Ingredients Kitchen, together with a meat processing line known as the Meat Kitchen, and an Anaerobic 

Digestion Plant to generate power from wastes and effluent from the plant.   These development will 

eventually see the replacement of an activated carbon filter abatement system and stack that has been 

used to abate emissions from part of Line B as well as effluent treatment plant odours.  Two new 

scrubbers and biofilters (Biofilters 4 and 5) were consented in 2010 and will be constructed to the west 

of the three existing biofilter.  A new biofilter (Biofilter 6) is proposed, to be built to the north of the 

existing biofilters adjacent to the proposed new Ingredients Kitchen.   It is also proposed that 

anadditional biofilter (Biofilter 7) will be used to treat odours from the effluent plant which are currently 

treated by the temporary activated carbon filter. 

The proposed abatement of odour emissions is as follows:  
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a) Biobeds 1, 2, 3 ,4 & 5 will treat: 

I. The factory headspace extraction from the process lines B, C & D.  

II. The process odours from line B, C & D.  

III. The proposed new Meat Kitchen.  

 

b) Biobed 6 will treat: 

I. Grinders and elevators associated with the Ingredients Kitchen. 

II. Air extracted from the proposed new Anaerobic Digestion (AD) Plant, reception hall and 

associated tanks.  

 

c) The Activated Carbon Filter Abatement Plant will be replaced by Biofilter 7 which will treat. 

I. The Effluent Treatment Plant.  

Biofilter 6 will abate emissions in air extracted from the Ingredients Kitchen and the proposed new 

Anaerobic Digestion Plant and the proposed additional biofilter (Biofilter 7) will therefore replace the 

existing (temporary) activated carbon filter treating the effluent plant.  

2.2 Geography 

The Plock Farm site is on the west “side” of Liverpool Road, at Bretherton, near Preston in Lancashire. 

Plock Farm lies approximately 500m to the east of the village of Tarleton and about 900m west of the 

settlement of Bretherton.  The surrounding land is mainly agricultural or woodland, but with a cluster of 

dwellings on the opposite side (the East side) of Liverpool Road.  A map of the surrounding area is 

shown in Figure 1.  
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Figure 1. Area Surrounding Plocks Farm 
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3 Odour Emissions and Guidelines 

3.1 Current Sources of Odour  

There are currently three wet scrubbers and biofilters which treat air extracted from: 

a) Process air extracted from the current Lines B, C & D 

b) Factory headspace extraction from the building housing Line D 

c) Raw materials tipping areas for Lines B & C 

The total volume of air treated by the biofilters is approximately 303,000 m3/hour.  Each of the biofilter 

beds accommodates a media volume of approximately 2,100m³, which at the rated flow of 

303,000m3/hour provides a design air residence time of 75 seconds. The biofilters are covered and 

treated air is discharged through a stack at the southern end of each biofilter, at a height of 12m above 

ground level.   

An activated carbon filter located to the east of the existing biofilters treats air extracted from the 

factory headspace of Lines B & C and small localised extraction units serving the Effluent Treatment 

Plant. Treated air is discharged through a 17m stack.  

A summary of the existing odour sources and design air extraction rates is provided in Table 1.0 below. 

Table 1. Summary of the existing odour sources and design air extraction rates 

Odour Source 
Air Extraction 

Rate (m3/hr) 
Odour Treatment 

Factory Headspace Ventilation Over  

Process Lines B & C 
90,000 

Activated carbon filters and 17m 

dispersion stack 

 

Effluent Treatment Plant (Reception & 

Buffer Tanks etc), 
<10,000 

Total Air Flow <100,000 

   
Process Extraction Air from Production 

Lines B & C 
150,000 

Biofilters 1, 2 & 3 - Three existing water 

scrubbers and covered biofilters, each with 

12m stacks 

 

Process Extraction Air from Production 

Line D 
  75,000 

Factory Headspace Ventilation Over  

Process Line D 
  68,000 

Raw Materials Tipping & Reception Areas 

Extraction 
  10,000 

Total Air Flow 303,000  

  

 



© ADAS 2015     7  

 

3.2  Future Baseline Scenario () 

This emissions scenario is for those emissions which will arise from currently consented developments 

that GA is currently (March 2015 – October 2015) involving completion of the construction of wet 

scrubbers and biofilters identified as Biobeds 4 and 5. This will allow the 90,000m3/hour of air extracted 

from the factory headspace over process lines B and C that is currently treated by the activated carbon, 

to be replaced by Biobeds 4 and 5.  

A summary of odour sources and design air extraction for the currently consented developments is 

provided in Table 2 below.    

Table 2. Summary of the odour sources and design air extraction rates for the consented development 

Odour Source 
Air Extraction 

Rate (m3/hr) 
Odour Treatment 

   
Process Extraction Air from Production 

Lines B & C 
150,000 

Biofilters 1, 2, 3, 4 & 5 - Three existing water 

scrubbers and covered biofilters, and two new 

water scrubbers and biofilters, each with a 

12m stack 

 

Process Extraction Air from Production 

Line D 
  75,000 

Factory Headspace Ventilation Over  New 

Process Line (E) 
  67,000 

Factory Headspace Ventilation Over  

Process Lines B & C 
90,000 

Factory Headspace Ventilation Over  

Process Lines D & E 
68,000 

Additional Raw Material Storage Area 

Extraction 
30,000 

Effluent Treatment Plant 10,000 

Raw Materials Tipping & Reception Areas 

Extraction 
10,000 

Total Air Flow 500,000  

 

3.3  Proposed Odour Extraction and Mitigation 

a) GA propose to install a new biofilter system, Biobed 6, with an upstream water scrubber.  

Biobed 6, will be used to treat  air extracted from the following sources: 

I. Grinder Transfer System     32,000m3/hour 

II. Elevator Extract System      10,000m3/hour 

III. General Ingredients Kitchen Ventilation    10,000m3/hour 

IV. Anaerobic Reception and Tank Ventilation   30,000m3/hour 
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b) Initially GA propose to use the current Activated Carbon Filter and 17m dispersion stack as a 

temporary abatement system for air extracted from the Effluent Treatment Plant at a flow rate 

of approximately 11,880m3/hour. The Activated Carbon Filter will be subsequently  be replaced 

by a new abatements system, Biofilter 7, which will use 40°C waste heat from a proposed new 

CHP Plant (fuelled by the AD plant) to heat air entering the biofilter via a radiator, to increase 

the biological activity of the bacteria within the biofilter media. Bacteria start to become active 

at 4°C and become more effective at higher temperatures.  Biological treatment activity 

increase by 50% for every 10°C rise in temperature.  

c) GA propose that air extracted from the proposed new Meat Kitchen will be treated by Biobeds 1 

to 5. It is expected that air will be extraction from Meat Kitchen at a rate of approximately 

100,000m3/hour.  

A summary of odour sources and design air extraction rates for the proposed future development 

scenario is provided in Table 3 below. 
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Table 3. Summary of odour sources and design air extraction rates for the proposed development 

Odour Source 
Air Extraction 

Rate (m3/hr) 
Odour Treatment 

Biofilters 1, 2, 3, 4 & 5   

Factory Headspace Ventilation Over  

Process Lines B & C 
90,000 

Biofilters 1, 2, 3, 4 & 5 - Three existing + two 

new water scrubbers and covered biofilters, 

and two new water scrubbers and biofilters, 

each with a 12m stack 

 

Process Extraction Air from Production 

Lines B & C 
150,000 

Process Extraction from Production  

Line D 
75,000 

Factory Headspace Extraction Over  

Process Lines D  
68,000 

Raw Materials Tipping & Reception Areas 

Extraction 
10,000 

Proposed New Meat Kitchen 100,000 

Effluent Treatment Plant 10,000 

Additional Raw Material Storage Area 

Extraction 
30,000 

Total Air Flow to Biofilters 1 to 5 493,000 

   

Biofilter 6   

Extraction from the Meat Ingredients 

Kitchen 
52,000 

Proposed new water scrubber and covered 

biofilter with a new 18m stack 

Anaerobic Digestion Plant 30,000  

Total Air Flow to Biofilter 6 82,000  

   

Biofilter 7   

Anaerobic Digestion Plant 11,880 Proposed new covered biofilter with an 

8m stack Total Air Flow to Biofilter 7 11,880 

 

3.4 Assessment of the Impact of Odour 

It is important when assessing the potential impact of odours on a local community to study both the 

concentration of odours and their frequency of occurrence. This approach forms part of guidance from 

the Environment Agency (EA) (EA, 2007). In adopting the FIDOR (Frequency, Intensity, Duration, 

Offensiveness and Receptor) protocol, the EA is recommending an objective methodology for the 

assessment of odour nuisance. The probability of complaints from odour sources depends on:  

� Frequency of exposure: Complaints are more likely if the frequency of exposure increases. 
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� Intensity of the odour: There is a greater probability of adverse impact when the odour 

concentration exceeds a threshold or guideline.  

� Duration of odour events: Short or fleeting odour events are less likely to cause adverse impact 

than is a prolonged exposure.  

� Offensiveness of the odour: More offensive odours have a higher risk of causing off-site impact. 

� Receptor sensitivity: In particular, the sensitivity of an individual as influenced by their context. 

As an example, people who live or work in suburban areas (large villages or towns) may be 

relatively intolerant of “countryside” odours. The courts have accepted the principle that 

sensitivity varies depending on land use (e.g. Hirose Electrical vs Peak Ingredients) to the extent 

that, for example, industrial areas are less sensitive than residential areas. 

3.5 Dispersion of Odour 

A plume of odour naturally disperses through the turbulent motion of the atmosphere as it moves 

downwind from the point of release. Due to this turbulent mixing process, odour concentrations 

downwind from a source will not be uniform. Characteristically, in any given hour, there are short 

duration peaks in concentration that last for a few seconds, separated by longer periods, when the 

concentrations are low or zero. Consequently, it is necessary to predict the frequency of particular 

odour concentrations at various points around an odour source.   

Once released to the atmosphere, the direction of spread of odours is dependent upon the direction of 

the wind. The rate of dispersion depends mainly on the wind speed, but other meteorological 

parameters such as air temperature also influence dispersion rates. The lapse rate, or stability of the 

atmosphere, also plays an important role in atmospheric dispersion.  

There are also non-meteorological factors which influence downwind odour concentrations: 

� Distance from odour source: The closer a receptor is to an odour source; the higher the likely 

odour concentration at that location and the greater the probability of odour impact or 

detection.  

� The height of release: Generally, the higher the point of release; the lower the odour 

concentration in the vicinity of the odour source. 

� Emission characteristics: Stronger odour sources tend to affect a larger area than weaker 

sources.  

� Building downwash: Pollutant emissions may be subject to highly turbulent wind flows in the 

wake of buildings. 

3.6 Guideline Values and Benchmarks 

Minimising waste and pollution is a key component of the National Planning Policy Framework (DLGC, 

2012).  There is no specific guidance for odour; however, odour is defined as pollution within the 
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framework and cited as a potential planning concern in the Planning Practice Guidance (DLGC, 2014).  It 

is stated in the framework that planning decisions must reflect and where appropriate promote relevant 

obligations and statutory requirements, for example, the Pollution Prevention and Control Act and 

Environmental Permitting (England and Wales) Regulations 2010 (as amended). 

Since the early 1990s the technique of odour dispersion modelling has become well established as a 

means of assessing the off-site odour impact of a very wide range of odorous activities and particularly 

sewage/wastewater and intensive livestock farming (poultry and pigs).  Odour impact benchmark levels 

have been developed as a matter of “custom and practice”, of which the best established is the so-

called “Newbiggin” standard.   

The widely accepted convention in the UK is that odour impacts are expressed as 98th percentile hourly 

means, and these standards have been based on “dose-response” relationships which take account of 

normal temporal and metrological variations in downwind/off-site odour impacts.    

3.6.1 The Newbiggin Standard 

This empirical standard, of 5.0 ou/m3 at the 98th percentile, has been widely used in the intensive 

livestock and wastewater (sewage) sectors in the UK and elsewhere, to assess the likelihood of 

community annoyance.  This standard was derived from an early 1991’s planning appeal decision 

relating to an appeal by Northumberland Water for the construction of a wastewater treatment facility 

at Newbiggin-by-the-Sea in Northumberland in which evidence on potential off-site odour impacts was 

presented using odour dispersion modelling.  The decision in this appeal case was the origin of the now 

well-established “Newbiggin” criterion that has been used, and is still used to this day, for odour impact 

assessment.                                                                                                                  

3.6.2 UKWIR Research  

In 2001 the UK Water industry Research (UKWIR) organisation undertook research into correlations 

between (dispersion) modelled odour impact and the distribution of odour complaints around 

wastewater (sewage) treatment works.  The findings of this work are concisely summarised as: 

“The main source of research into odour impacts in the UK has been the wastewater 

industry and the most in-depth study published study in the UK of the correlation 

between of modelled odour impacts and human response (dose-effect) was published by 

UK Water industry Research (UKWIR) in 2001. This was based on a review of the 

correlation between reported odour complaints and modelled odour impacts in relation 

to 9 wastewater treatment works in the UK with ongoing odour complaints. The findings 

of this research (and subsequent UKWIR research) indicated the following: 
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At modelled exposures of below C98, 1-hour 5ouE/m3, complaints are relatively rare, at only 

3% of the total registered; 

At modelled exposures between C98, 1-hour 5ouE/m3 and C98, 1-hour 10ouE/m3, a significant 

proportion of total registered complaints occur; 38% of the total; 

The majority of complaints occur in areas of modelled exposure greater than C98, 1-hour 

10ouE/m3, 59% of the total.” (UKWIR, 2004) 

In effect these findings demonstrated that with appropriate modelling, potential odour impact and 

annoyance is effectively controlled at 98th percentile hourly mean odour impacts of 5 ouE/m3 or less.   

These findings are consistent with the Newbiggin standard and ADAS experience of correlating odour 

impacts/complaints (and the absence of complaints) with dispersion modelling results. 

3.6.3 H4 Odour Guidance 

The EA published guidelines on odour regulation, assessment and control (H4: Odour Management) in 

March 2011.  

Odour detection thresholds and consideration of whether or not an odour is offensive are discussed in 

Appendix 2 of the updated H4. In Appendix 3 (of H4), modelled odour concentration benchmark levels 

are presented for odours of varying degrees of offensiveness. Expressed as a 98th percentile of the 

hourly mean odour concentrations over a one year period, a threshold value of 6.0 European Odour 

Units per cubic metre of air (ouE/m3) is suggested in H4 as being appropriate for the least offensive 

odours. This means that a situation should be acceptable, provided that the value of 6.0 ouE/m3 is not 

exceeded on more than 2% of occasions. For moderately offensive and highly offensive odours, the 

equivalent threshold values are 3.0 ouE/m3 and 1.5 ouE/m3 respectively.  

Dry pet food odours are not normally cited as an example of the odours in the most offensive category, 

and are not usually considered to be particularly offensive at low concentrations.  Given the relatively 

inoffensive nature of the untreated emissions, the fact that the proposal is that all emissions will be 

passed through abatement plant and therefore modified, and the low density of receptors around the 

site there is a good case to increase the odour benchmark above the 3.0 ouE/m3 target suggested in H4 

for moderately” offensiveness odours.  The guidance in the draft H4 does suggest (at page 55 in 

Appendix 6 of Part 1) that such adjustments can be made.  

3.6.4 Irish Environmental Protection Agency  

The Environmental Protection Agency (EPA) commissioned research and subsequently set benchmarks 

of 3 and 6 ouE/m3 for existing and new intensive livestock units respectively.  Subsequently researchers 

at the University of Dublin (Hayes et al, 2006) determined that even the 6 ouE/m3 EPA impact standard 
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advocated by the EPA was precautionary and that adverse impacts would be avoided at odour 

exposures up to 9.7 ouE/m3.   

3.6.5 Suggested Odour Benchmarks 

ADAS has generally found that odours, including those from pet food production, are unlikely to cause 

unacceptable off-site impacts with annual 98th percentile odour concentrations in a range up to 

10.0 ouE/m3.  However, as exposure exceeds 5.0 ouE/m3 at the annual 98th percentile, there is an 

increasing risk of annoyance, and above 10.0 ouE/m3 (at the annual 98th percentile), some adverse 

impact might be expected. These observations are consistent with an empirical standard of 5.0 ouE/m3 

at the annual 98th percentile, used in the landfill and wastewater industries in the UK and elsewhere, to 

assess the risk or likelihood of community annoyance.  

When assessing the impact of odours in a farming area, such as that surrounding Plock Farm, it is 

therefore suggested that taking account of the Newbiggin standard, the UKWIR research findings, the 

H4 and EPA guidance and subsequent Irish research, it is reasonable to assess odour impacts against 

benchmarks of 3.0 ouE/m3 to 5.0 ouE/m3. 

It should be noted that a prediction that any particular property lies above a particular concentration 

does not necessarily imply that a loss of residential amenity (or a nuisance) will follow. However, it is 

suggested that the probability of such an occurrence is increased in proportion to the exceedance.    

3.6.6 Modelling Period 

The EA, in the H4 guidance, recommends that a minimum of three years, and preferably five years, 

should be used to calculate the 98th percentile of the hourly mean odour concentrations, in order to 

represent conditions for an “average year”.  The Institute of Air Quality Management (IAQM) (2014) also 

recommends that five years of data should be used and that individual years should be modelled. 

Comparisons of single yearly statistics will show the range, or sensitivity, of the modelled 98th percentile 

odour concentrations to meteorological data.  For example, a particular year may have a number of 

periods where dispersion conditions are very poor, leading to higher annual 98th percentile values. ADAS 

has used the mean 98th percentile of the hourly mean odour concentrations over a five year period to 

provide statistically robust results, smoothing out inter-annual variations. 

3.7 Assessment of Significance 

In accordance with the IAQM (2014) guidance on the assessment of odour, the significance of the odour 

impact has been assessed in relation to the magnitude of the impact and the sensitivity of the receptor.  

The magnitude scale has been developed based on the suggested odour benchmarks above for odours 

in the moderately offensive category.  The magnitude is combined with the receptor sensitivity to 

determine the significance of the impact as shown in Table 4.  
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It is important to note however that there is limited evidence of the dose related odour impact in the 

community and therefore assigning significance is not as straightforward as simply following the matrix 

in Table 1. Although the matrix acts as a guide, professional judgement still needs to be used to take into 

account various factors such as a community’s existing tolerance of odours. 

Table 4.  Matrix for Assessing the Significance of Impacts Predicted by Modelling 

Odour Exposure Level C98, ouE/m3 
Receptor Sensitivity 

Low Medium High 

>10 Moderate Substantial Substantial 

5 – 10 Slight Moderate Moderate 

3 – 5 Slight Slight Moderate 

1.5 – 3 Negligible Slight Slight 

0.5 – 1.5 Negligible Negligible Negligible 

<0.5 Negligible Negligible Negligible 

 

4 Dispersion Modelling Methodology 

4.1 Model Description 

The choice of model used in this study is UK Atmospheric Dispersion Modelling System (ADMS) Version 

5. ADMS is a steady-state atmospheric dispersion model that is based on modern atmospheric physics. It 

can include treatment of both surface and elevated sources and both simple and complex terrain.  

ADMS is one of the few models capable of simulating all the important atmospheric processes. The 

model calculates downwind pollutant concentration in the surrounding area for each hour of the day 

and night over an appropriate period. Statistics on the frequency and concentration of pollutants at the 

receptor sites are based upon the hourly calculations. A grid referencing system within the computer 

model allows the location of both sources and receptors to be specified to an accuracy of within 1 m. If 

necessary, the model also incorporates the effects of buildings on the pollutant plume, known as 

building downwash. 

ADMS has been chosen because it is “fitted for the purpose of the modelling procedure” as defined by 

the guidelines published by the Royal Meteorological Society (Britter et al, 1995 and Ireland et al, 2006). 

The group that leads the development of ADMS is Cambridge Environmental Research Consultants 

(CERC), but the UK Met Office and others have made additional contributions. The model has been 

extensively validated against site measurements. Details of these validation studies and the formulation 

of the ADMS are available on the CERC website1. 

                                                             
1
 http://www.cerc.co.uk/environmental-software/model-validation.html 
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Published studies have shown that atmospheric dispersion models are reliable at predicting the pattern 

of downwind pollutant concentrations and deposition rates (as statistical distributions) over a period of 

time (H.R. Olesen, 1997). The ADAS modelling study reported here is based on calculations made over a 

period of 43,800 hours (5 years) and represents a suitably long period for such a statistical study.  

4.2 Meteorology 

A statistical dispersion modelling run requires hourly meteorological records, preferably over a 

minimum of five years. There is a requirement to limit the amount of missing records through station 

selection and pre-processing the weather file (Defra, 2009b).  Where only a small number of missing 

records arise, Defra recommends a procedure of ‘in-fill’ by interpolation or near-neighbour substitution. 

The occurrence of calm conditions must also be considered so that they are not unnecessarily excluded 

from the modelling study. 

The closest meteorological stations to GA which regularly record all the elements required for dispersion 

modelling to a suitable standard are at Crosby and Blackpool, approximately 25 km to the south-east 

and 19 km to the north-west respectively. These meteorological stations are both situated at coastal 

locations which are exposed to conditions that are potentially not representative of weather in the area 

around the application site.  

The nearest meteorological station to Golden Acres that regularly records all the weather elements 

required for dispersion modelling and has similar exposure to the site is at Manchester Airport, 

approximately 49 km to the south-east, at an altitude of 75m.  There are closer recording stations, but 

they are in coastal areas which are less representative.  Therefore, in our opinion the weather records 

from Manchester Airport provide the best representation of the weather in the area around the GA 

factory. Therefore, a weather file which is derived from data from Manchester Airport for the years 

2009-2013 inclusive has been used in this assessment. 

The wind rose for the weather file, derived from data from Manchester Airport (2009 - 2013), is shown 

in Figure 2. This illustrates the relative frequency of wind directions and wind speeds used in the 

modelling study. 
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Figure 2. Wind Rose Derived from Data from the Manchester Airport (2009 - 2013) 

 

4.3 Model Parameters 

4.3.1 Odour Emissions 

Three scenarios have been modelled to provide a comparative assessment of the impact of odour 

emissions from the existing plant, the consented developments (future baseline) and proposed 

developments at Plocks Farm.  

It has been assumed that like the existing biofilters, all new biofilters will be covered and treated air will 

be discharged through stacks (1 stacks for each biofilter) therefore, odour emissions from the existing, 

consented and proposed biofilters and the existing Activated Carbon Filter have been represented by 

point sources within ADMS. For each emission source a single point source has been defined within the 

model.  

Details of the modelled point sources for the existing, consented/future baseline and proposed new 

developments are provided in Tables 5, 6 and 7 below respectively. For all point sources included in the 
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model the emission release heights are defined in relation to the base level height of the existing 

biofilters (Ordnance Survey datum height of 5m) and the proposed stack height for each biofilter. 

The emission rates for biofilters 1 to 7 have been derived from the airflow through each water scrubber 

and biofilter system multiplied up by an odour concentration of 1,000 ouE/m3. 

The positions of the modelled sources for the existing, consented and proposed developments are 

shown in Figures 3, 4 and 5 respectively, where the point sources are depicted as red stars. 

Table 5.  Scenario 1 Point Source Parameters for Current/Existing Emissions  

Source 

ID 

Stack Height 

(m) 

Release 

Height (m) 
Diameter (m) 

Efflux 

Velocity (m/s) 

Temperature 

(°C) 

Emission Rate 

(ouE/s) 

B1 12.0 12.0 1.7 12.0 25.0 28,000 

B2 12.0 12.0 1.7 12.0 25.0 28,000 

B3 12.0 12.0 1.7 12.0 25.0 28,000 

C1 17.0 19.6 1.4 15.0 15.0 11,500 

 

Table 6.  Scenario 2: Point Source Parameters for Future Baseline of Consented Development  

Source 

ID 

Stack Height 

(m) 

Release 

Height (m) 
Diameter (m) 

Efflux 

Velocity (m/s) 

Temperature 

(°C) 

Emission Rate 

(ouE/s) 

B1 12.0 12.0 1.7 12.0 25.0 28,000 

B2 12.0 12.0 1.7 12.0 25.0 28,000 

B3 12.0 12.0 1.7 12.0 25.0 28,000 

B4 12.0 12.0 1.7 12.0 25.0 28,000 

B5 12.0 12.0 1.7 12.0 25.0 28,000 

 

Table 7.  Scenario 3: Point Source Parameters for Proposed Future Development  

Source 

ID 

Stack Height 

(m) 

Release 

Height (m) 
Diameter (m) 

Efflux 

Velocity (m/s) 

Temperature 

(°C) 

Emission Rate 

(ouE/s) 

B1 12.0 12.0 1.7 12.0 25.0 27,400 

B2 12.0 12.0 1.7 12.0 25.0 27,400 

B3 12.0 12.0 1.7 12.0 25.0 27,400 

B4 12.0 12.0 1.7 12.0 25.0 27,400 

B5 12.0 12.0 1.7 12.0 25.0 27,400 

B6 22.0 25.0 1.55 12.0 25.0 22,000 

B7 8.0 11.0 0.6 12.0 25.0 5,000 
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4.3.2 Buildings 

The structure of the biofilters and other nearby buildings at the factory will have some effect on the 

behaviour of the odour plumes from the point sources representing emissions from the biofilters. 

Therefore, the biofilters and a selection of other nearby buildings have been included as rectangular 

blocks within ADMS. The position of the modelled buildings for the existing, consented and proposed 

scenarios are shown in Figures 3, 4 and 5 respectively, where they are marked by grey rectangles. 

4.3.3 Terrain and Roughness Length 

The land immediately around the facility is gently undulating and does not contain gradients of greater 

than 1:10. The recommendation of the ADMS software developer (CERC) is that terrain data should only 

be included in the model if the gradient of surrounding land exceeds 1:10, therefore terrain data has not 

been used within the ADMS for this assessment.  

A fixed surface roughness length of 0.2 m is used over the entire modelling domain to reflect agricultural 

land use in the area surrounding the site. 

4.3.4 Discrete Receptors 

Forty six discrete receptor points have been defined within the model to represent a selection of nearby 

residential properties. These discrete receptors are defined at 1.5 m above ground level and their 

positions are shown in Figure 6, marked by enumerated magenta crosses. The exact positions of the 

discrete receptors are given in Table 3, in Section 5. 

 

4.3.5 The Regular Cartesian Grid 

A 4 km by 4 km regular Cartesian grid at 50 m resolution has been used to produce the contour map 

presented in the results of this study. The grid points are defined at a height of 1.5 m above ground level 

within ADMS. Details of the grid can be seen in Figure 7, where it is marked by green lines. 
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Figure 3. Scenario 1 (Existing Emissions) - The Modelled Sources and Buildings 
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Figure 4. Scenario 2 Future Baseline (Consented) - The Modelled Sources and Buildings 
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Figure 5. Scenario 3 (Proposed) - The Modelled Sources and Buildings 
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Figure 6. The Discrete Receptor Points 
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Figure 7. The Regular Cartesian Grid  
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5 Modelling Results 

ADMS calculates hourly average odour concentrations at the regular Cartesian grid points and the 

discrete receptor points for each hour over a five-year period. From these calculations, statistics have 

been produced of the predicted five year mean annual 98th percentile hourly mean odour 

concentrations. That is, the odour concentration which is exceeded for only 2% of all hours (around 14 

hours per month on average).  

For each modelled scenario, five runs, one for each year in the meteorological record (2009 – 2013) 

were performed. For the existing, consented and proposed scenarios, the predicted five year mean 

annual 98th percentile hourly average odour concentrations at the discrete receptor points are shown in 

Tables 8, 9 and 10 respectively. Data is presented as a long term mean as recommended in the EA 

modelling guidance (at Appendix 3 in H4). Contour plots of the predicted five year mean 98th percentile 

concentrations at all grid points in the area surrounding the facility are shown in Figures 8, 9 and 10. 

5.1 Scenario 1 – Existing Emissions 

The modelling predicts that the five year average annual 98th percentile hourly mean odour 

concentrations are below the suggested benchmark range of 3 to 5 ouE/m3 at all discrete receptor points 

representing nearby residential properties.  The predicted average annual 98th hourly mean odour 

concentrations are also below the precautionary EA H4 benchmark of 3.0 ouE/m3 at all discrete receptor 

points included in the model. It is therefore concluded that the existing operations at Plocks Farm are 

unlikely to result in any significant loss of local residential amenity. 

5.2 Scenario 2 – Future Baseline (Consented) Emissions  

The modelling predicts that the five year average annual 98th percentile hourly mean odour 

concentrations are below the suggested benchmark range of 3 to 5 ouE/m3 at all discrete receptor points 

representing nearby residential properties.  The predicted average annual 98th hourly mean odour 

concentrations are also below the precautionary EA H4 benchmark of 3.0 ouE/m3 at all discrete receptor 

points included in the model. It is therefore concluded that the consented improvements to production 

facilities, air extraction and odour abatement plant at Plocks Farm will not result in any significant loss of 

local residential amenity. 

5.3 Scenario 3 – Proposed Future Development Emissions 

The modelling predicts that the five year average annual 98th percentile hourly mean odour 

concentrations are below the suggested benchmark range of 3 to 5 ouE/m3 at all discrete receptor points 

representing nearby residential properties.  The predicted average annual 98th hourly mean odour 

concentrations are also below the precautionary EA H4 benchmark of 3.0 ouE/m3 at all discrete receptor 

points included in the model.  It is therefore concluded that the proposed improvements to production 
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facilities, air extraction and odour abatement plant at Plocks Farm would not result in any significant 

loss of local residential amenity. 

Of most relevance to this assessment, there are no significant difference in the modelled impacts 

between the Scenario 2 consented (2009 Masterplan) and the Scenario 3 proposed 2015 Masterplan 

emissions. 

Table 8. Existing Scenario - Five Year Mean Annual 98th Percentile Hourly Mean Odour Concentration 

at the Discrete Receptors 

Receptor 

number 
Receptor 

National Grid Coordinates Mean Annual 98th 

Percentile Hourly Mean 

Odour Concentration 

(ouE/m3) X (m) Y (m) 

1 Liverpool Road 346150 420744 1.73 

2 Liverpool Road 346155 420787 1.65 

3 Liverpool Road 346220 420810 1.29 

4 Liverpool Road 346165 420842 1.46 

5 Liverpool Road 346195 420974 1.11 

6 Liverpool Road 346213 421019 0.99 

7 Liverpool Road 346206 421054 0.97 

8 Carr House 346267 421445 0.54 

9 Carr House Lane 346548 421099 0.47 

10 Brook House Farm 346889 420834 0.35 

11 Tarleton Bridge 346194 420362 0.50 

12 Tarleton Bridge 346260 420226 0.34 

13 Tarleton Bridge 346386 420344 0.50 

14 Bretherton 347049 420572 0.32 

15 Bretherton 347146 420438 0.28 

16 Bretherton 347065 420349 0.27 

17 Bretherton 347044 420823 0.30 

18 Bretherton 347243 420758 0.26 

19 Bretherton 347225 420587 0.27 

20 Bretherton 347437 420430 0.22 

21 Tarleton 345924 421835 0.48 

22 Tarleton 346234 422194 0.31 

23 Tarleton 345938 420186 0.25 

24 Tarleton 345581 420336 0.59 

25 Tarleton 345465 420536 0.90 

26 Tarleton 345479 420716 1.11 

27 Tarleton 345382 420875 0.86 

28 Tarleton 345367 421032 0.64 

29 Tarleton 345373 421203 0.59 

30 Tarleton 345344 421397 0.52 
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Receptor 

number 
Receptor 

National Grid Coordinates Mean Annual 98th 

Percentile Hourly Mean 

Odour Concentration 

(ouE/m3) X (m) Y (m) 

31 Tarleton 345518 421468 0.70 

32 Tarleton 345435 421654 0.54 

33 Tarleton 345123 421551 0.32 

34 Tarleton 345161 421217 0.37 

35 Tarleton 345185 420976 0.48 

36 Tarleton 345176 420642 0.50 

37 Tarleton 345335 420274 0.46 

38 Tarleton 345149 420035 0.27 

39 Tarleton 345064 420386 0.34 

40 Tarleton 344778 420625 0.29 

41 Tarleton 344984 420970 0.36 

42 Tarleton 344845 421394 0.22 

43 Tarleton 344778 420339 0.24 

44 Tarleton 344477 420221 0.17 

45 Tarleton 344465 420592 0.21 

46 Tarleton 345263 419754 0.18 

 

Table 9. Consented Future Baseline Scenario - Five Year Mean Annual 98th Percentile Hourly Mean 

Odour Concentration at the Discrete Receptors 

Receptor 

number 
Receptor 

National Grid Coordinates Mean Annual 98th 

Percentile Hourly Mean 

Odour Concentration 

(ouE/m3) X (m) X (m) 

1 Liverpool Road 346150 420744 2.42 

2 Liverpool Road 346155 420787 2.36 

3 Liverpool Road 346220 420810 1.83 

4 Liverpool Road 346165 420842 2.14 

5 Liverpool Road 346195 420974 1.64 

6 Liverpool Road 346213 421019 1.46 

7 Liverpool Road 346206 421054 1.42 

8 Carr House 346267 421445 0.80 

9 Carr House Lane 346548 421099 0.67 

10 Brook House Farm 346889 420834 0.49 

11 Tarleton Bridge 346194 420362 0.77 

12 Tarleton Bridge 346260 420226 0.52 

13 Tarleton Bridge 346386 420344 0.71 

14 Bretherton 347049 420572 0.45 

15 Bretherton 347146 420438 0.39 

16 Bretherton 347065 420349 0.38 
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Receptor 

number 
Receptor 

National Grid Coordinates Mean Annual 98th 

Percentile Hourly Mean 

Odour Concentration 

(ouE/m3) X (m) X (m) 

17 Bretherton 347044 420823 0.41 

18 Bretherton 347243 420758 0.36 

19 Bretherton 347225 420587 0.38 

20 Bretherton 347437 420430 0.32 

21 Tarleton 345924 421835 0.73 

22 Tarleton 346234 422194 0.46 

23 Tarleton 345938 420186 0.34 

24 Tarleton 345581 420336 0.90 

25 Tarleton 345465 420536 1.50 

26 Tarleton 345479 420716 1.86 

27 Tarleton 345382 420875 1.40 

28 Tarleton 345367 421032 1.03 

29 Tarleton 345373 421203 0.95 

30 Tarleton 345344 421397 0.83 

31 Tarleton 345518 421468 1.10 

32 Tarleton 345435 421654 0.85 

33 Tarleton 345123 421551 0.51 

34 Tarleton 345161 421217 0.59 

35 Tarleton 345185 420976 0.77 

36 Tarleton 345176 420642 0.78 

37 Tarleton 345335 420274 0.73 

38 Tarleton 345149 420035 0.43 

39 Tarleton 345064 420386 0.53 

40 Tarleton 344778 420625 0.42 

41 Tarleton 344984 420970 0.56 

42 Tarleton 344845 421394 0.34 

43 Tarleton 344778 420339 0.35 

44 Tarleton 344477 420221 0.25 

45 Tarleton 344465 420592 0.31 

46 Tarleton 345263 419754 0.27 
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Table 10. Proposed Future Development Emissions Scenario - Five Year Mean Annual 98th Percentile 

Hourly Mean Odour Concentration at the Discrete Receptors 

Receptor 

number 
Receptor 

National Grid Coordinates Mean Annual 98th 

Percentile Hourly Mean 

Odour Concentration 

(ouE/m3) X (m) X (m) 

1 Liverpool Road 346150 420744 2.59 

2 Liverpool Road 346155 420787 2.35 

3 Liverpool Road 346220 420810 1.84 

4 Liverpool Road 346165 420842 2.11 

5 Liverpool Road 346195 420974 1.61 

6 Liverpool Road 346213 421019 1.44 

7 Liverpool Road 346206 421054 1.40 

8 Carr House 346267 421445 0.93 

9 Carr House Lane 346548 421099 0.69 

10 Brook House Farm 346889 420834 0.54 

11 Tarleton Bridge 346194 420362 0.82 

12 Tarleton Bridge 346260 420226 0.57 

13 Tarleton Bridge 346386 420344 0.77 

14 Bretherton 347049 420572 0.49 

15 Bretherton 347146 420438 0.44 

16 Bretherton 347065 420349 0.43 

17 Bretherton 347044 420823 0.46 

18 Bretherton 347243 420758 0.40 

19 Bretherton 347225 420587 0.42 

20 Bretherton 347437 420430 0.36 

21 Tarleton 345924 421835 0.82 

22 Tarleton 346234 422194 0.54 

23 Tarleton 345938 420186 0.42 

24 Tarleton 345581 420336 0.94 

25 Tarleton 345465 420536 1.52 

26 Tarleton 345479 420716 1.87 

27 Tarleton 345382 420875 1.43 

28 Tarleton 345367 421032 1.06 

29 Tarleton 345373 421203 0.98 

30 Tarleton 345344 421397 0.86 

31 Tarleton 345518 421468 1.13 

32 Tarleton 345435 421654 0.89 

33 Tarleton 345123 421551 0.55 

34 Tarleton 345161 421217 0.61 

35 Tarleton 345185 420976 0.80 

36 Tarleton 345176 420642 0.81 

37 Tarleton 345335 420274 0.76 
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Receptor 

number 
Receptor 

National Grid Coordinates Mean Annual 98th 

Percentile Hourly Mean 

Odour Concentration 

(ouE/m3) X (m) X (m) 

38 Tarleton 345149 420035 0.46 

39 Tarleton 345064 420386 0.56 

40 Tarleton 344778 420625 0.46 

41 Tarleton 344984 420970 0.59 

42 Tarleton 344845 421394 0.37 

43 Tarleton 344778 420339 0.38 

44 Tarleton 344477 420221 0.28 

45 Tarleton 344465 420592 0.34 

46 Tarleton 345263 419754 0.30 
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Figure 8. Existing Scenario - Modelled Five Year Mean Annual 98th Percentile Hourly Average Odour Concentration 
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Figure 9. Consented Scenario - Modelled Five Year Mean Annual 98th Percentile Hourly Average Odour Concentration 
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Figure 10. Proposed Scenario - Modelled Five Year Mean Annual 98th Percentile Hourly Average Odour Concentration 
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6 Assessment of the Significance of Odour Impact 

The assessment of the significance of odour impact for the existing, consented future baseline and 

proposed future development scenarios at each receptor using IAQM criterion are assessed below in 

Tables 11, 12 and 13 respectively.  As a precautionary measure a sensitivity rating of ‘high’ has been 

applied to all receptors considered in the modelling.  

6.1 Existing Scenario 

At all discrete receptor points included in the assessment, the significance of the predicted odour impact 

is assessed to be ‘negligible’ apart from at receptors 1 and 2, which represent residential properties on 

Liverpool Road, where the significance of the modelled odour impact is assessed to be ‘slight’.   

For these receptor points the modelled five year average annual 98th percentile hourly mean odour 

concentrations are below the suggested benchmark range of 3 to 5 ouE/m3 and the precautionary EA H4 

benchmark of 3.0 ouE/m3, therefore, even with an assumed significance of ‘slight’ it is very unlikely that 

there would be any significant loss of local residential amenity as a result of the existing operations 

undertaken at Plocks Farm. 

6.2 Consented (Future Baseline)and Proposed Future Scenario 

At all discrete receptor points included in the assessment, the significance of the predicted odour impact 

is assessed to be ‘negligible’ apart from at receptors 1-5 and receptors 25 & 26, which represent 

residential properties on Liverpool Road and at Tarleton respectively, where the significance of the 

predicted odour impact is assessed to be ‘slight’.   

Of most relevance to this assessment, there are no difference in the assessed significance of impacts 

using the IAQM methodology between the Scenario 2 consented (2009 Masterplan) and the Scenario 3 

proposed 2015 Masterplan emissions. 

For these receptor points the modelled five year average annual 98th percentile hourly mean odour 

concentrations are below the suggested benchmark range of 3 to 5 ouE/m3 and the precautionary EA H4 

benchmark of 3.0 ouE/m3, therefore, even with an assumed significance of ‘slight’ it is very unlikely that 

there would be any significant loss of local residential amenity as a result of the proposed development. 
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Table 11. Existing Scenario 1 Significance of Estimated Odour Emissions at Surrounding Receptors 

Receptor 

number 
Receptor Sensitivity 

Mean Annual 98th Percentile 

Hourly Mean Odour 

Concentration (ouE/m3) 

Significance 

1 Liverpool Road High 1.73 Slight 

2 Liverpool Road High 1.65 Slight 

3 Liverpool Road High 1.29 Negligible 

4 Liverpool Road High 1.46 Negligible 

5 Liverpool Road High 1.11 Negligible 

6 Liverpool Road High 0.99 Negligible 

7 Liverpool Road High 0.97 Negligible 

8 Carr House High 0.54 Negligible 

9 Carr House Lane High 0.47 Negligible 

10 Brook House Farm High 0.35 Negligible 

11 Tarleton Bridge High 0.50 Negligible 

12 Tarleton Bridge High 0.34 Negligible 

13 Tarleton Bridge High 0.50 Negligible 

14 Bretherton High 0.32 Negligible 

15 Bretherton High 0.28 Negligible 

16 Bretherton High 0.27 Negligible 

17 Bretherton High 0.30 Negligible 

18 Bretherton High 0.26 Negligible 

19 Bretherton High 0.27 Negligible 

20 Bretherton High 0.22 Negligible 

21 Tarleton High 0.48 Negligible 

22 Tarleton High 0.31 Negligible 

23 Tarleton High 0.25 Negligible 

24 Tarleton High 0.59 Negligible 

25 Tarleton High 0.90 Negligible 

26 Tarleton High 1.11 Negligible 

27 Tarleton High 0.86 Negligible 

28 Tarleton High 0.64 Negligible 

29 Tarleton High 0.59 Negligible 

30 Tarleton High 0.52 Negligible 

31 Tarleton High 0.70 Negligible 

32 Tarleton High 0.54 Negligible 

33 Tarleton High 0.32 Negligible 
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Receptor 

number 
Receptor Sensitivity 

Mean Annual 98th Percentile 

Hourly Mean Odour 

Concentration (ouE/m3) 

Significance 

34 Tarleton High 0.37 Negligible 

35 Tarleton High 0.48 Negligible 

36 Tarleton High 0.50 Negligible 

37 Tarleton High 0.46 Negligible 

38 Tarleton High 0.27 Negligible 

39 Tarleton High 0.34 Negligible 

40 Tarleton High 0.29 Negligible 

41 Tarleton High 0.36 Negligible 

42 Tarleton High 0.22 Negligible 

43 Tarleton High 0.24 Negligible 

44 Tarleton High 0.17 Negligible 

45 Tarleton High 0.21 Negligible 

46 Tarleton High 0.18 Negligible 
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Table 12. Consented Scenario 2 Significance of Estimated Odour Emissions at Surrounding Receptors 

Receptor 

number 
Receptor Sensitivity 

Mean Annual 98th Percentile 

Hourly Mean Odour 

Concentration (ouE/m3) 

Significance 

1 Liverpool Road High 2.42 Slight 

2 Liverpool Road High 2.36 Slight 

3 Liverpool Road High 1.83 Slight 

4 Liverpool Road High 2.14 Slight 

5 Liverpool Road High 1.64 Slight 

6 Liverpool Road High 1.46 Negligible 

7 Liverpool Road High 1.42 Negligible 

8 Carr House High 0.80 Negligible 

9 Carr House Lane High 0.67 Negligible 

10 Brook House Farm High 0.49 Negligible 

11 Tarleton Bridge High 0.77 Negligible 

12 Tarleton Bridge High 0.52 Negligible 

13 Tarleton Bridge High 0.71 Negligible 

14 Bretherton High 0.45 Negligible 

15 Bretherton High 0.39 Negligible 

16 Bretherton High 0.38 Negligible 

17 Bretherton High 0.41 Negligible 

18 Bretherton High 0.36 Negligible 

19 Bretherton High 0.38 Negligible 

20 Bretherton High 0.32 Negligible 

21 Tarleton High 0.73 Negligible 

22 Tarleton High 0.46 Negligible 

23 Tarleton High 0.34 Negligible 

24 Tarleton High 0.90 Negligible 

25 Tarleton High 1.50 Slight 

26 Tarleton High 1.86 Slight 

27 Tarleton High 1.40 Negligible 

28 Tarleton High 1.03 Negligible 

29 Tarleton High 0.95 Negligible 

30 Tarleton High 0.83 Negligible 

31 Tarleton High 1.10 Negligible 

32 Tarleton High 0.85 Negligible 

33 Tarleton High 0.51 Negligible 
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Receptor 

number 
Receptor Sensitivity 

Mean Annual 98th Percentile 

Hourly Mean Odour 

Concentration (ouE/m3) 

Significance 

34 Tarleton High 0.59 Negligible 

35 Tarleton High 0.77 Negligible 

36 Tarleton High 0.78 Negligible 

37 Tarleton High 0.73 Negligible 

38 Tarleton High 0.43 Negligible 

39 Tarleton High 0.53 Negligible 

40 Tarleton High 0.42 Negligible 

41 Tarleton High 0.56 Negligible 

42 Tarleton High 0.34 Negligible 

43 Tarleton High 0.35 Negligible 

44 Tarleton High 0.25 Negligible 

45 Tarleton High 0.31 Negligible 

46 Tarleton High 0.27 Negligible 
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Table 13. Proposed Scenario 3 Significance of Estimated Odour Emissions at Surrounding Receptors 

Receptor 

number 
Receptor Sensitivity 

Mean Annual 98th Percentile 

Hourly Mean Odour 

Concentration (ouE/m3) 

Significance 

1 Liverpool Road High 2.59 Slight 

2 Liverpool Road High 2.35 Slight 

3 Liverpool Road High 1.84 Slight 

4 Liverpool Road High 2.11 Slight 

5 Liverpool Road High 1.61 Slight 

6 Liverpool Road High 1.44 Negligible 

7 Liverpool Road High 1.40 Negligible 

8 Carr House High 0.93 Negligible 

9 Carr House Lane High 0.69 Negligible 

10 Brook House Farm High 0.54 Negligible 

11 Tarleton Bridge High 0.82 Negligible 

12 Tarleton Bridge High 0.57 Negligible 

13 Tarleton Bridge High 0.77 Negligible 

14 Bretherton High 0.49 Negligible 

15 Bretherton High 0.44 Negligible 

16 Bretherton High 0.43 Negligible 

17 Bretherton High 0.46 Negligible 

18 Bretherton High 0.40 Negligible 

19 Bretherton High 0.42 Negligible 

20 Bretherton High 0.36 Negligible 

21 Tarleton High 0.82 Negligible 

22 Tarleton High 0.54 Negligible 

23 Tarleton High 0.42 Negligible 

24 Tarleton High 0.94 Negligible 

25 Tarleton High 1.52 Slight 

26 Tarleton High 1.87 Slight 

27 Tarleton High 1.43 Negligible 

28 Tarleton High 1.06 Negligible 

29 Tarleton High 0.98 Negligible 

30 Tarleton High 0.86 Negligible 

31 Tarleton High 1.13 Negligible 

32 Tarleton High 0.89 Negligible 

33 Tarleton High 0.55 Negligible 
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Receptor 

number 
Receptor Sensitivity 

Mean Annual 98th Percentile 

Hourly Mean Odour 

Concentration (ouE/m3) 

Significance 

34 Tarleton High 0.61 Negligible 

35 Tarleton High 0.80 Negligible 

36 Tarleton High 0.81 Negligible 

37 Tarleton High 0.76 Negligible 

38 Tarleton High 0.46 Negligible 

39 Tarleton High 0.56 Negligible 

40 Tarleton High 0.46 Negligible 

41 Tarleton High 0.59 Negligible 

42 Tarleton High 0.37 Negligible 

43 Tarleton High 0.38 Negligible 

44 Tarleton High 0.28 Negligible 

45 Tarleton High 0.34 Negligible 

46 Tarleton High 0.30 Negligible 

 

7 Summary and Conclusions 

ADAS UK Ltd has been commissioned by GA to conduct a study of the potential impact of odour 

emissions from existing and proposed pet food manufacturing operations at the GA Plocks Farm 

manufacturing site, Bretherton, Leyland. The aim of the study is to assess how odour emissions from 

proposed improvements to production facilities and air extraction and odour abatement plant at the 

factory may affect residential receptors in the surrounding area. 

Odour emission rates have been calculated based on the results from odour sampling undertaken by 

ADAS at the facility between March 2012 and April 2015, and design air extraction rates for existing, 

consented and proposed development plans provided by GA.  The emission figures obtained were then 

used in atmospheric dispersion modelling to assess the likely impact of odour emissions in the area 

around the facility. 

The modelling predicts that for existing, consented and proposed developments the five year average 

annual 98th percentile hourly mean odour concentrations are below the suggested benchmark range of 

3 to 5 ouE/m3 at all discrete receptor points representing nearby residential properties.  The predicted 

average annual 98th hourly mean odour concentrations are also below the precautionary EA H4 

benchmark of 3.0 ouE/m3 at all discrete receptor points included in the model. It is therefore concluded 

that the proposed improvements to production facilities and air extraction and odour abatement plant 

at Plocks Farm would not result in any significant loss of local residential amenity. 
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Summary 

ADAS was commissioned by GA Pet Food Partners to conduct a study of the potential impact of odour 
emissions from the existing pet food manufacturing operations and proposed new developments at the 
GA Pet Food Partners Plocks Farm manufacturing site, Bretherton, Leyland and the findings were set out 
in a report dated September 2015. 

In 2018 further odour modelling was carried out to consider alternative dispersion stack arrangements on 
the five main “process air” biofilters which are based on the addition of a second stack on each biofilter, 
so that there would be one 12 m stack on each end of each biofilter rather than the current arrangement 
of one stack on one end of each biofilter.  The proposed change was considered as a means of improving 
initial distribution and dispersion of emissions by increasing the area over which the odours are released 
and, primarily, to reduce fan energy use by reducing system pressure drops through each biofilter by 
reducing stack pressure drops, as well as provide a means of protection from “over-pressure” damage to 
the biofilter roof covers.  The proposed changes will reduce fan energy use.  An odour modelling report 
was completed in 2018 which provided a comparison of the current (5 biofilter stacks) and proposed 
future (10 biofilter stacks) modelling scenarios. 

It is understood that the 2018 odour modelling report was submitted to the Environment Agency. The 
Environment Agency has subsequently requested that the odour modelling assessment should be revised 
to consider the combined odour impact of the proposed additional stacks on the five biofilters in 
combination with impacts from a proposed new biobed (Biobed 6) serving the “Larder” building in order 
to present  the overall odour impacts of all of the biofilters.   

Guideline Values and Benchmarks 

Predicted odour exposures have been compared to benchmarks of 3 ouE/m3 and 5 ouE/m3 expressed as 
annual 98th percentiles. 

Dispersion Modelling Methodology 

The UK Atmospheric Dispersion Modelling System (ADMS) Version 5.2 model has again been used for this 
revised study.  The ADMS model has been revised since 2015, so that those changes will lead to some 
differences in the model outputs.  In term of other changes made to the model set up, the modelling 
reported here also includes the effects of local terrain, revised surface roughness treatment to take 
account of the fact that residential or “urban” development is now closer to the site, and the addition of 
new receptor locations to include more recent residential developments.  The model also includes 
changes to site building details and layouts to reflect the final designs of the buildings and stacks as 
constructed. 

Weather Data 

In 2015 the odour modelling was based on weather records from Manchester Airport, which is a station 
which records all of the weather elements required for dispersion modelling and has similar exposure to 
the Plock Farm site, but which is approximately 49 km to the south-east.  Therefore in this updated 
modelling site specific data has been procured.  The meteorological data used in this study is obtained 
from assimilation and short term forecast fields of the Numerical Weather Prediction (NWP) system 
known as the Global Forecast System (GFS). A five-year weather file has been obtained.  

Impacts with Emissions at an Odour Concentrations of 1,000 ouE/m3 

Modelled emission rates for the biofilters have been based on the design airflow through each biofilter 
(m3/s) multiplied up by a nominal biofilter treated air (outlet) odour concentration of 1,000 ouE/m3, as 
used in the 2015 odour impact assessment report.  Performance testing of the five existing biofilters since 
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2012 has demonstrated that this is a very precautionary approach as treated odour concentrations have 
almost invariably been less than 300 ouE/m3, and the effects of this level of abatement performance have 
been evaluated. 

Odour impacts at the majority of the discrete receptor points remain below the lower benchmark of 
3 ouE/m3 apart from at Meadow Park and Fairclough Drive. Under the alternative stack arrangement the 
highest 5-year average 98th percentile odour concentration is at receptor point 44 on Fairclough Drive, at 
4.26 ouE/m3, and the maximum individual year odour concentration is also at receptor point 44 at 
4.57 ouE/m3.  Odour impacts, as 98th percentiles remain below the upper benchmark of 5 ouE/m3. 

Impacts with Measured Levels of Emissions 

An assessment of the potential significance of odour impact for the existing and proposed stack 
arrangements has been assessed by considering the modelled odour impacts of the biofilter emissions 
based on the measured levels of biofilter emissions, by proportion from the modelling outputs with outlet 
odour concentrations of 1,000 ouE/m3.  Thus, as measurements have shown that biofilter emission 
concentrations do not exceed 500 ouE/m3 then the off-site impacts predicted have been reduced by a 
factor of two (halved) by simple proportion to more realistically assess the off-site impact predicted by 
modelling.  The effects of this adjustment are that predicted 5-year average 98th percentile impacts are 
all well below 3 ouE/m3.   

The highest impacts are in the recently developed residential areas to west of the GA Pet Food Partners 
site, but the predicted off-site odour impacts will remain very low providing that the biofilters continue 
to perform at the very high levels of abatement measured since 2012.   

In effect, the modelling demonstrates that the factor of two reduction in stack emission velocity or air 
discharge speed that results from doubling the number of stacks on the five existing biofilters is not 
compensated for by the increase in initial dispersion or spread of the emissions that results from having 
stacks at both ends of the five biofilters, but that impacts remain very low and entirely acceptable 
providing that the biofilters continue to consistently achieve low outlet odour concentrations.  The highest 
predicted impacts with a “worst case” biofilter emission concentrations of 500 ouE/m3 would be at 
receptor point 44 on Fairclough Drive, at 2.13 ouE/m3, and the maximum individual year odour 
concentration is also at receptor point 44 at 2.29 ouE/m3. 

The significance of odour impacts for the existing and proposed future stack scenarios can be assessed 
using the IAQM methodology for “moderately offensive” odours and the precautionary assumption that 
a “high” sensitivity rating can be applied to all receptors considered in the modelling.  With emissions of 
≤500 ouE/m3 “slight adverse” effects are predicted at some of the discrete receptor points on Meadow 
Park and Fairclough Drive, but at all other discrete receptor points, effects are predicted to be “negligible”. 
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1 Introduction 

ADAS was commissioned by GA Pet Food Partners to conduct a study of the potential impact of odour 
emissions from the existing pet food manufacturing operations and proposed new developments at the 
GA Pet Food Partners Plocks Farm manufacturing site, Bretherton, Leyland in a reported dated September 
2015. The aim of the 2015 odour study was to assess how odour emissions from the proposed 
developments and associated air extraction and odour abatement plant at the factory may affect 
residential receptors in the surrounding area. 

The 2015 odour assessment included odour emissions from five biofilters used to treat odours from the 
factory headspace extraction from the process lines B, C and D, the process odours from line B, C and D 
and the meat kitchen.  This is how the plant has been built, with each of the five biofilters discharging and 
dispersing treated air through a single 12 m stack.   

In 2018 further odour modelling was carried out to consider alternative dispersion stack arrangements on 
the five biofilters which included the addition of a second stack on each biofilter, so that there would be 
one 12 m stack on each end of each biofilter rather than the current arrangement of one stack on one 
end of each biofilter.  The proposed change was considered as a means of improving initial distribution 
and dispersion of emissions by increasing the area over which the odours are released and, primarily, to 
reduce fan energy use by reducing system pressure drops through each biofilter by reducing stack 
pressure drops and to provide a means of protection from “over-pressure” damage to the biofilter roof 
covers.  An odour modelling report was completed in 2018 which provided a comparison of the current 
(5 biofilter stacks) and proposed future (10 biofilter stacks) modelling scenarios. 

It is understood that the 2018 odour modelling report was submitted to the Environment Agency (EA). 
The EA has subsequently requested that the odour modelling assessment should be revised to consider 
the impact of the proposed additional stacks on the five biofilters in combination with impacts from the 
proposed new biobed (Biobed 6) as well as the existing five biofilters in order to present the odour impacts 
of the site as a whole.  Biobed 6 will abate emissions in air extracted from the Ingredients Kitchen and the 
proposed new Anaerobic Digestion Plant. 

The odour modelling therefore has been updated to include Biobed 6 and this report forms an addendum 
to the 2015 and 2018 odour modelling reports and should be read in conjunction with those reports. The 
calculation of odour emissions and the benchmarks used to assess odour emissions are as per the original 
report.   

 

2 Assessment of Significance 

Since the previous odour assessment in 2015, the Institute of Air Quality Management (IAQM) has revised 
their guidance on the assessment of odour.  In accordance with the new IAQM guidance (Bull et. al, v1.1, 
July 2018), the significance of odour effects can be assessed in relation to the magnitude of the impact 
and the sensitivity of the receptor.  The magnitude scale has been developed based on the suggested 
odour benchmarks above for odours in the moderately offensive category.  The magnitude is combined 
with the receptor sensitivity to determine the significance of the impact as shown in Table 1.  

It is important to note, however, that there is relatively limited evidence of the dose related odour impact 
in the community and therefore assigning significance is not as straightforward as simply following the 
matrix in Table 1. Although the matrix acts as a guide, professional judgement still needs to be used to 
take into account various factors such as a community’s existing tolerance of odours. 
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Table 1. Matrix for Assessing the Significance of Impacts Predicted by Modelling 

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 

 

3 Dispersion Modelling Methodology 

3.1 Model Description 

The model used in this study is UK Atmospheric Dispersion Modelling System (ADMS) Version 5.2.  ADMS 
is a steady-state atmospheric dispersion model that is based on modern atmospheric physics.  

3.2 Modelling Period 

The Environment Agency, in their H4 odour guidance, sets out in Appendix 3 (of H4) that a minimum of 
three years, and preferably five years weather data, should be used to calculate the 98th percentile of the 
hourly mean odour concentrations, in order to represent conditions for an average year.  The IAQM 
guidance (Bull et. al., 2018) also suggests that five years of data should be used and that individual years 
should be modelled. Comparisons of single yearly statistics will show the range, or sensitivity, of the 
modelled 98th percentile odour concentrations to meteorological data.  For example, a particular year 
may have a number of periods where dispersion conditions are very poor, leading to higher annual 98th 
percentile values. ADAS has reported the mean or average 98th percentile of the hourly mean odour 
concentrations over a five-year period to provide statistically robust results, smoothing out inter-annual 
variations as specified in the H4 guidance.  However, individual year data is also included in Appendix 1. 

3.3 Meteorology 

A statistical dispersion modelling run requires a minimum of five years of hourly meteorological records. 
The closest meteorological stations to Plocks Farm which regularly records all the elements required for 
dispersion modelling to a suitable standard are at Crosby and Blackpool, which are approximately 25 km 
to the south-east and 19 km to the north-west respectively. However, these meteorological stations are 
both situated at coastal locations which are exposed to conditions that are potentially not representative 
of weather in the area around the application site.  In 2015 the odour modelling was based on weather 
records from Manchester Airport, which is a station which records all of the weather elements required 
for dispersion modelling and has similar exposure to the Plock Farm sites, but it is approximately 49 km 
to the south-east.  Therefore in this updated modelling site specific weather data has been procured and 
used in the modelling.   

The meteorological data used in this study is obtained from assimilation and short term forecast fields of 
the Numerical Weather Prediction (NWP) system known as the Global Forecast System (GFS). 

The GFS is a spectral model and data are archived at a horizontal resolution of 0.25 degrees, which is 
approximately 25 km over the UK (formerly 0.5 degrees, or approximately 50 km). The GFS resolution 
adequately captures major topographical features and the broad-scale characteristics of the weather over 
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the UK. Smaller scale topographical features may be included in the dispersion modelling by using the 
flow field module of ADMS (FLOWSTAR). The wind rose for the weather file, derived from data from the 
GFS data is shown in Figure 1. This shows the direction FROM which winds blows and illustrates the 
relative frequency of wind directions and wind speeds used in the modelling study.   

Figure 1. Wind Rose Derived from GFS Data 53.681 N, -2.82 W (2013 - 2017) 

 
 

3.4 Model Parameters 

3.4.1 Odour Emissions  

Odour emissions from the biofilter stacks have been represented as point sources within ADMS.  Details 
of the point source parameters are provided for the proposed new stack arrangements are provide in 
Table 2 below.   

The position of the modelled sources are shown in Figure 2. 
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Table 2. Point Source Parameters 

Source 
ID 

Stack Height 
(m) 

Release 
Height (m) 

Diameter (m) 
Efflux 

Velocity (m/s) 
Temperature 

(°C) 
Emission Rate 

(ouE/s) 

B1a 12 12 2 4.36 25 13,700 

B1b 12 12 2 4.36 25 13,700 

B2a 12 12 2 4.36 25 13,700 

B2b 12 12 2 4.36 25 13,700 

B3a 12 12 2 4.36 25 13,700 

B3b 12 12 2 4.36 25 13,700 

B4a 12 12 2 4.36 25 13,700 

B4b 12 12 2 4.36 25 13,700 

B5a 12 12 2 4.36 25 13,700 

B5b 12 12 2 4.36 25 13,700 

B6 20.7 20.7 1.85 8.25 25 22,000 

 

3.4.2 Buildings 

The structure of the biofilters and other buildings at the factory will have some effect on the behaviour of 
the odour plumes from the point sources representing emissions from the biofilters. Therefore, the 
biofilters and a selection of other nearby buildings have been included as rectangular blocks within ADMS.  
The building details have been updated since the 2015 odour report to take into account changes at the 
factory since the previous assessment. The modelled building details are shown below in Table 3 and the 
positions are shown on Figure 2. 

Table 3. Building Geometries 

Building/Structure NGR (m) Height 
(m) 

Length 
(m) Width (m) Angle (0) 

ID Description X Y 

1 Building 1 345833.1 420827.1 4 15.5 73 268.3 

2 Building 2 345811.4 420826.8 4 15.5 73 268.3 

3 Building 3 345789.5 420826.1 4 15.5 73 268.3 

4 Building 4 345768.1 420825.9 4 15.5 73 268.3 

5 Building 5 345746.5 420825.2 4 15.5 73 268.3 

6 Building 6 345808.3 420949.9 16 79 67.5 159.2 

7 Building 7 345903.4 421070.9 19.4 46.1 223.1 158.4 

8 Building 8 345880.8 421110.3 17.7 44.5 122.1 159 

9 Building 9 345907.9 421022.7 19.4 46.5 110.4 159.2 

10 Building 10 345941.7 420929.2 12 101.9 100.8 159 

11 Building 11 345998.3 420843.0 15 85.18 63.59 155.53 

12 Building 12 346031.9 420784.0 11 15.1 56.3 156 
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Building/Structure NGR (m) Height 
(m) 

Length 
(m) Width (m) Angle (0) 

ID Description X Y 

13 Building 13 346044.4 420772.5 11 12.1 13.5 156 

14 Building 14 345754.0 420930.2 3.3 20.67 21.2 68.74 

15 Building 15 345938.7 420836.0 11 15.2 9.9 159.6 

16 Building 16 345938.5 420848.5 19 7.5 18 159.2 

17 Building 17 345952.3 421138.3 10 30 19.4 159.5 

18 Building 18 346039.1 421126.7 13 17.2 35.5 119.2 

19 Building 19 346021.1 421157.0 11 14.8 29 158.7 

20 Building 20 345944.1 420808.4 15 15.5 18.5 246.9 

21 Building 21 46029.9 420808.8 15 18.51 42.46 154.98 

3.4.3 Terrain and Roughness Length 

The land immediately around the facility is gently undulating.  The recommendation of the ADMS software 
developer (CERC) is that terrain data should only be included in the model if the gradient of surrounding 
land exceeds 1:10, therefore terrain data has not been used within the ADMS for this assessment.  

A fixed surface roughness length of 0.4 m is used over the entire modelling domain to reflect the mixed 
agricultural land and urban land use in the area surrounding the site.  

3.4.4 Monin-Obukhov Length 

The Monin-Obukhov length provides a measure of the stability of the atmosphere. A minimum Monin-
Obukhov length of 10 m was used in the dispersion modelling study and is suggested within ADMS 5.2 as 
being suitable for “small towns < 50,000”.  

3.4.5 Discrete Receptors 

Forty-six discrete receptor points were defined within the model to represent a selection of nearby 
receptor sites. These are defined at 1.5 m above ground level within ADMS. The positions of these 
receptor points are shown in Figure 3 and grid reference provided in Table 4. 

3.4.6 The Assessment Extents 

A nested Cartesian grid, centred on the plant, has been used to produce the contour maps presented in 
the results of this study. The central grid extends approximately 1 km from the site at a horizontal 
resolution of approximately 20 m; an approximately 50 m horizontal resolution grid extends a further 1 
km from the central grid. The nested grid receptor points are defined at a height (above ground) of 1.5 m 
within ADMS. 

3.5 Uncertainties and Assumptions 

Uncertainty in dispersion modelling predictions can be associated with a variety of factors, including: 

• Model uncertainty - due to model limitations; 
• Data uncertainty - due to errors in input data, including emission estimates, land use 

characteristics and meteorology; and, 
• Variability - randomness of measurements used. 
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Potential uncertainties in model results have been minimised as far as practicable and worst-case inputs 
used in order to provide a robust assessment. This included the following: 

• Choice of model - ADMS 5 is a commonly used atmospheric dispersion model and results have 
been verified through a number of studies to ensure predictions are as accurate as possible; 

• Meteorological data - Modelling was undertaken using five years of annual meteorological data 
sets to take account of local conditions and to allow “smoothing” of atypical short-term weather 
conditions which may otherwise influence the modelling results; 

• Variability - All model inputs are as accurate as possible and worst-case conditions were 
considered as necessary in order to ensure a robust assessment of potential pollutant 
concentrations; 

• Emission concentrations (and emission rates) have been modelled at appreciably higher levels 
than measured. 
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4 Modelling Results 

ADMS calculates hourly average odour concentrations at the grid points and the discrete receptor points 
for each hour over a five-year period. From these calculations, statistics have been produced of the 
predicted five-year average annual 98th percentile hourly mean odour concentrations. That is, the odour 
concentration which is exceeded for only 2% of all hours (around 14 hours per month on average).  

Five runs, one for each year in the meteorological record (2013 – 2017) were performed for each scenario. 
For each discrete receptor, the predicted five-year average annual 98th percentile hourly mean odour 
concentrations are shown in Table 4 for the impacts based of odour emission concentrations of 
1,000 ouE/m3. 

The annual 98th percentile hourly mean odour concentrations for each individual year in the 
meteorological file are provided in Appendix 1.  

The modelling predicts that the five-year maximum and average annual 98th percentile hourly mean odour 
impacts are below the suggested benchmark of 3 ouE/m3 at all modelled discrete receptor points apart 
from the receptor points at Meadow Park and Fairclough Drive for emission outlet concentrations of 
1,000 ouE/m3.  However the five-year maximum and average annual 98th percentile hourly mean odour 
concentrations are below the upper benchmark of 5 ouE/m3 at all discrete receptor points. 

The highest average odour concentration is at receptor point 44 on Fairclough Drive at 4.26 ouE/m3, while 
the maximum odour concentration is also at receptor point 44 at 4.57 ouE/m3.   

A contour plot of the predicted five-year average annual 98th percentile concentrations at all grid points 
in the area surrounding the facility for a nominal emission outlet odour concentration of 1,000 ouE/m3 are 
shown in Figure 4. 

 

Table 4. Five-Year Average and Maximum Annual 98th Percentile Hourly Mean Odour Concentrations 
at Discrete Receptors with Nominal Emission Concentrations of 1,000 ouE/m3  

Rec 
no. 

Receptor National Grid 
Coordinates 

5-Year Annual 98th Percentile Hourly Mean Odour 
Impacts/Concentrations (ouE/m3) 

X (m) Y (m) Average  Maximum 

1 Gorse Lane 344458 420575 0.35 0.45 

2 Blackgate Lane 344486 420261 0.29 0.44 

3 Gorse Lane 344784 420607 0.51 0.62 

4 Blackgate Lane 344792 420351 0.42 0.61 

5 Carr Lane 344868 421390 0.53 0.68 

6 Sutton Lane 345007 420973 0.79 0.96 

7 Church Road 345066 420371 0.55 0.79 

8 Sutton Avenue 345131 421569 0.59 0.62 

9 Church Road 345176 420063 0.36 0.44 

10 Hesketh lane 345169 421208 0.90 1.09 

11 Gorse Lane 345203 420643 1.02 1.27 

12 Kearsley Avenue 345203 420965 1.17 1.41 

13 Liverpool Road 345333 419813 0.29 0.38 
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Rec 
no. 

Receptor National Grid 
Coordinates 

5-Year Annual 98th Percentile Hourly Mean Odour 
Impacts/Concentrations (ouE/m3) 

X (m) Y (m) Average  Maximum 

14 Meadoway 345338 420287 0.59 0.69 

15 Haig Avenue 345342 421410 0.89 0.94 

16 Fletcher Avenue 345378 421017 1.74 1.96 

17 Meolsgate Avenue 345377 421171 1.41 1.58 

18 Hillside 345382 420875 1.93 2.31 

19 Merlecrest Drive 345415 421624 0.76 0.82 

20 Coe Lane 345459 420532 1.20 1.44 

21 Plox Brow 345486 420721 2.43 2.89 

22 Coe Lane 345585 420332 0.85 1.13 

23 Mill Hill Farm 345929 421804 0.74 0.82 

24 Banks Bridge House 345929 420197 1.00 1.12 

25 Liverpool Road 346155 420741 2.22 2.39 

26 Liverpool Road 346155 420782 2.28 2.46 

27 Liverpool Road 346168 420842 2.19 2.41 

28 Bank Hall Farm 346173 420360 1.26 1.37 

29 Homer House 346206 421056 1.67 1.80 

30 Liverpool Road 346220 420810 1.83 2.02 

31 Liverpool Old Road 346237 422152 0.46 0.55 

32 Carr House 346258 421430 1.14 1.25 

33 Bank Hall Farm 346359 420352 0.98 1.06 

34 North Road 346882 420849 0.50 0.57 

35 North Road 347044 420823 0.41 0.47 

36 Bretherton, Carr House Ln 347054 420571 0.40 0.45 

37 Eyes lane 347055 420356 0.41 0.48 

38 Bretherton, Carr House Ln 347123 420432 0.38 0.41 

39 Pompian Brow 347215 420580 0.34 0.38 

40 Pompian Brow 347254 420749 0.33 0.38 

41 
South Road, Education 
Facility 

347671 420414 0.23 0.26 

42 Meadow Park 345583 420709 3.29 4.01 

43 Meadow Park 345548 420772 3.36 3.72 

44 Fairclough Drive 345597 420925 4.26 4.57 

45 Fairclough Drive 345560 420866 3.74 4.20 

46 Fairclough Drive 345487 420891 2.79 3.20 
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5 Assessment of the Significance of Odour Effects 

An assessment of the potential significance of odour effects for the existing and proposed stack 
arrangements can be assessed by considering the potential odour impacts of the actual biofilter emissions 
based on the actual measured levels of biofilter emissions by simple proportion from the modelling 
outputs set out in Section 4 above.  Thus, if the actual biofilter performance is such that the emission 
concentrations do not exceed 500 ouE/m3 then the off-site impacts predicted in Table 4 above can, by 
simple proportion, be halved to more realistically assess the off-site impact predicted by modelling.  The 
effects of this change are shown below in Table 5, and it can be seen that predicted 5-year average 98th 
percentile impacts are all well below 3 ouE/m3.   

The highest impacts are in the recently developed residential areas to west of the GA Pet Food Partners 
site, but the predicted off-site odour impacts remain very low providing that the biofilters continue to 
perform at the very high levels of abatement shown in Appendix 2.  In effect, the modelling demonstrates 
that the factor of two reduction in stack emission velocity or air discharge speed that results from doubling 
the number of stacks is not compensated for by the increase in initial dispersion or spread of the emissions 
that results from having stacks at both ends of the biofilters. However, predicted odour impacts still 
remain well below the levels which would have an adverse off-site impact.    

The significance of odour effects for the proposed future stack scenarios are assessed using the IAQM 
methodology in Table 5 below, using the IAQM criterion for moderately offensive odours and the 
precautionary assumption that a “high” sensitivity rating should be applied to all receptors considered in 
the modelling. With emissions of ≤500 ouE/m3, “slight adverse” effects are predicted at some of the 
discrete receptor points on Meadow Park and Fairclough Drive, but at all other discrete receptor points, 
effects are predicted to be “negligible”. 

Table 5. Significance of Predicted Odour Impacts at Surrounding Receptors with an Odour Emission 
Concentrations of 500 ouE/m3 

Rec 
no. Receptor Sensitivity 

5-Year Average Annual 98th Percentile Hourly Mean Odour 
Impacts/Concentration (ouE/m3) & Significance of Effect 

Concentration 
of 1000 
ouE/m3 

IAQM 
Significance 

Concentration 
of 500 ouE/m3 IAQM 

Significance 

1 Gorse Lane High 0.35 Negligible 0.17 Negligible 

2 Blackgate Lane High 0.29 Negligible 0.15 Negligible 

3 Gorse Lane High 0.51 Negligible 0.25 Negligible 

4 Blackgate Lane High 0.42 Negligible 0.21 Negligible 

5 Carr Lane High 0.53 Negligible 0.27 Negligible 

6 Sutton Lane High 0.79 Negligible 0.40 Negligible 

7 Church Road High 0.55 Negligible 0.28 Negligible 

8 Sutton Avenue High 0.59 Negligible 0.30 Negligible 

9 Church Road High 0.36 Negligible 0.18 Negligible 

10 Hesketh lane High 0.90 Negligible 0.45 Negligible 

11 Gorse Lane High 1.02 Negligible 0.51 Negligible 

12 Kearsley Avenue High 1.17 Negligible 0.58 Negligible 

13 Liverpool Road High 0.29 Negligible 0.14 Negligible 
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Rec 
no. Receptor Sensitivity 

5-Year Average Annual 98th Percentile Hourly Mean Odour 
Impacts/Concentration (ouE/m3) & Significance of Effect 

Concentration 
of 1000 
ouE/m3 

IAQM 
Significance 

Concentration 
of 500 ouE/m3 IAQM 

Significance 

14 Meadoway High 0.59 Negligible 0.30 Negligible 

15 Haig Avenue High 0.89 Negligible 0.45 Negligible 

16 Fletcher Avenue High 1.74 Slight 0.87 Negligible 

17 Meolsgate Avenue High 1.41 Slight 0.71 Negligible 

18 Hillside High 1.93 Slight 0.96 Negligible 

19 Merlecrest Drive High 0.76 Negligible 0.38 Negligible 

20 Coe Lane High 1.20 Negligible 0.60 Negligible 

21 Plox Brow High 2.43 Slight 1.21 Negligible 

22 Coe Lane High 0.85 Negligible 0.42 Negligible 

23 Mill Hill Farm High 0.74 Negligible 0.37 Negligible 

24 Banks Bridge House High 1.00 Negligible 0.50 Negligible 

25 Liverpool Road High 2.22 Slight 1.11 Negligible 

26 Liverpool Road High 2.28 Slight 1.14 Negligible 

27 Liverpool Road High 2.19 Slight 1.10 Negligible 

28 Bank Hall Farm High 1.26 Negligible 0.63 Negligible 

29 Homer House High 1.67 Slight 0.84 Negligible 

30 Liverpool Road High 1.83 Slight 0.92 Negligible 

31 Liverpool Old Road High 0.46 Negligible 0.23 Negligible 

32 Carr House High 1.14 Negligible 0.57 Negligible 

33 Bank Hall Farm High 0.98 Negligible 0.49 Negligible 

34 North Road High 0.50 Negligible 0.25 Negligible 

35 North Road High 0.41 Negligible 0.21 Negligible 

36 Bretherton, Carr House Lane High 0.40 Negligible 0.20 Negligible 

37 Eyes Lane High 0.41 Negligible 0.21 Negligible 

38 Bretherton, Carr House Lane High 0.38 Negligible 0.19 Negligible 

39 Pompian Brow High 0.34 Negligible 0.17 Negligible 

40 Pompian Brow High 0.33 Negligible 0.17 Negligible 

41 South Road, Education Facility High 0.23 Negligible 0.12 Negligible 

42 Meadow Park High 3.29 Moderate 1.64 Slight 

43 Meadow Park High 3.36 Moderate 1.68 Slight 

44 Fairclough Drive High 4.26 Moderate 2.13 Slight 

45 Fairclough Drive High 3.74 Moderate 1.87 Slight 

46 Fairclough Drive High 2.79 Slight 1.40 Negligible 
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6 Summary and Conclusions 

ADAS has been commissioned by GA Pet Food Partners to conduct a study of the potential impact of odour 
emissions from existing and proposed changes to biofilter stack arrangements at the GA Plocks Farm 
manufacturing site, Bretherton, Leyland. 

Modelling of the proposed new 10 stack arrangements for the five existing biofilters, in combination with 
biobed 6, with a nominal treated (outlet) odour concentration of 1,000 ouE/m3 predicts that the highest 
5-year average 98th percentile annual odour concentration is at receptor point 44 on Fairclough Drive at 
4.26 ouE/m3, while the maximum odour concentration is also at receptor point 44 at 4.57 ouE/m3.   

A more realistic assessment of the potential significance of odour effects for the proposed stack 
arrangements with measured emissions can be assessed by simple proportion from the modelling outputs 
at the nominal outlet odour concentrations of 1,000 ouE/m3.  Odour sampling and measurements have 
consistently shown that the biofilter emission concentrations do not exceed 500 ouE/m3.  Therefore the 
off-site impacts predicted at 1,000 ouE/m3 can be reduced by a factor at least two, by simple proportion, 
to more realistically assess the off-site impact predicted by modelling.  The effects of this adjustment are 
that predicted 5-year average 98th percentile impacts are all well below 3 ouE/m3.   

With an emission odour concentration of ≤500 ouE/m3 the highest impacts are in the recently developed 
residential areas to west of the GA Pet Food Partners site, but the predicted off-site odour impacts would 
remain very low providing that the biofilters continue to perform at the very high levels of abatement 
measured since March 2012.  Interpretation of the modelling demonstrates that the factor of two 
reduction in stack emission velocity or air discharge speed that results from doubling the number of stacks 
on the five biofilters is not compensated for by the increase in initial dispersion or spread of the emissions 
that results from having stacks at both ends of the five biofilters.  Despite this, the off-site odour impacts 
remain very low and entirely acceptable providing that the biofilters continue to consistently achieve the 
low outlet odour concentrations that have been measured since 2012.    

The significance of odour effects for the proposed future stack scenarios using the IAQM methodology for 
“moderately offensive” odours and the precautionary assumption that a “high” sensitivity rating can be 
applied to all receptors considered in the modelling.  With emissions of ≤500 ouE/m3 “slight adverse” 
effects are predicted at some of the discrete receptor points on Meadow Park and Fairclough Drive, but 
at all other discrete receptor points, effects are predicted to be “negligible”. 
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APPENDIX 1: PREDICTED ODOUR CONCENTRATIONS FOR  
   EACH YEAR OF THE MET FILE 

Table A1.1.  

Rec 
No X (m) Y (m) 

Annual 98th Percentile Hourly Mean Odour Concentration (ouE/m3) 

2013 2014 2015 2016 2017 Mean Max 

1 344458 420575 0.35 0.45 0.32 0.43 0.19 0.35 0.45 

2 344486 420261 0.31 0.34 0.21 0.44 0.17 0.29 0.44 

3 344784 420607 0.51 0.62 0.47 0.62 0.31 0.51 0.62 

4 344792 420351 0.43 0.48 0.31 0.61 0.27 0.42 0.61 

5 344868 421390 0.55 0.68 0.45 0.53 0.46 0.53 0.68 

6 345007 420973 0.90 0.96 0.75 0.85 0.51 0.79 0.96 

7 345066 420371 0.51 0.62 0.45 0.79 0.39 0.55 0.79 

8 345131 421569 0.60 0.57 0.56 0.62 0.60 0.59 0.62 

9 345176 420063 0.44 0.40 0.38 0.37 0.22 0.36 0.44 

10 345169 421208 0.94 1.09 0.79 0.89 0.81 0.90 1.09 

11 345203 420643 1.04 1.17 0.89 1.27 0.71 1.02 1.27 

12 345203 420965 1.30 1.41 1.09 1.25 0.78 1.17 1.41 

13 345333 419813 0.38 0.27 0.32 0.26 0.20 0.29 0.38 

14 345338 420287 0.69 0.63 0.61 0.64 0.39 0.59 0.69 

15 345342 421410 0.89 0.85 0.86 0.93 0.94 0.89 0.94 

16 345378 421017 1.91 1.96 1.57 1.84 1.41 1.74 1.96 

17 345377 421171 1.44 1.58 1.30 1.40 1.33 1.41 1.58 

18 345382 420875 2.09 2.31 2.00 1.93 1.31 1.93 2.31 

19 345415 421624 0.72 0.76 0.73 0.76 0.82 0.76 0.82 

20 345459 420532 1.28 1.25 1.15 1.44 0.88 1.20 1.44 

21 345486 420721 2.50 2.62 2.15 2.89 1.98 2.43 2.89 

22 345585 420332 1.13 0.80 0.93 0.81 0.56 0.85 1.13 

23 345929 421804 0.80 0.74 0.62 0.71 0.82 0.74 0.82 

24 345929 420197 1.00 0.73 1.05 1.12 1.10 1.00 1.12 

25 346155 420741 2.30 2.20 2.03 2.20 2.39 2.22 2.39 

26 346155 420782 2.36 2.28 2.05 2.27 2.46 2.28 2.46 

27 346168 420842 2.33 2.15 1.93 2.14 2.41 2.19 2.41 

28 346173 420360 1.29 1.20 1.19 1.24 1.37 1.26 1.37 

29 346206 421056 1.75 1.73 1.42 1.66 1.80 1.67 1.80 

30 346220 420810 1.91 1.86 1.61 1.76 2.02 1.83 2.02 

31 346237 422152 0.55 0.46 0.36 0.42 0.49 0.46 0.55 

32 346258 421430 1.21 1.17 0.95 1.10 1.25 1.14 1.25 

33 346359 420352 1.00 1.06 0.87 0.98 0.98 0.98 1.06 

34 346882 420849 0.54 0.52 0.41 0.46 0.57 0.50 0.57 

35 347044 420823 0.44 0.43 0.34 0.38 0.47 0.41 0.47 

36 347054 420571 0.42 0.42 0.34 0.38 0.45 0.40 0.45 



 

© RSK Environment Ltd 2019 2   

37 347055 420356 0.45 0.48 0.35 0.38 0.40 0.41 0.48 

38 347123 420432 0.41 0.41 0.32 0.36 0.39 0.38 0.41 

39 347215 420580 0.36 0.36 0.28 0.32 0.38 0.34 0.38 

40 347254 420749 0.35 0.34 0.27 0.31 0.38 0.33 0.38 

41 347671 420414 0.25 0.24 0.19 0.21 0.26 0.23 0.26 

42 345583 420709 3.49 3.44 2.68 4.01 2.81 3.29 4.01 

43 345548 420772 3.37 3.70 3.26 3.72 2.77 3.36 3.72 

44 345597 420925 4.36 4.57 4.10 4.41 3.86 4.26 4.57 

45 345560 420866 3.98 4.20 3.75 3.81 2.95 3.74 4.20 

46 345487 420891 3.06 3.20 2.72 2.92 2.07 2.79 3.20 
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APPENDIX 2: MEASURED BIOFILTER PERFORMANCE 

 

Table A2.1: Treated Air Odour Concentrations off the Biofilters 2012 to 2018 

Sampling  
Dates  

Geometric Mean Odour Concentrations  (ouE/m3)  

Biofilter 1  Biofilter 2  Biofilter 3  Biofilter 4 Biofilter 5 

October 2018 64 <41 56 46 59 

May 2018 43 <39 158 59 69 

November 2017 46 <35 105 71.5 50.5 

April 2017 40 <35 123 116 124 

October 2016 <40 <35 89 130 124 

April 2016 87 60 68 184 126 

October 2015    81    67    79  - - 

April 2015  478  223  296  - - 

October 2014  144  76  462  - - 

April 2014  303  271  266  - - 

October 2013  <52  101  222  - - 

May 2013  <49  <50  <73  - - 

October 2012  89  82  76  - - 

April 2012  61  64  81  - - 

March 2012  126  107  108  - - 

February 2012  347  227  655  - - 
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