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1 Summary 

1. RSK ADAS Ltd was commissioned by GA Pet Food Partners to undertake odour sampling on the 

biofilter odour control system at their Plocks Farm production site.  The sampling was carried 

out on 25th June 2019 and the samples were analysed by an odour panel and olfactometer to 

assess the performance of five biofilter installations treating air extracted from production lines.   

2. The analysis results show that the scrubbers and biofilters continue to provide a very high level 

of odour control, as demonstrated by extremely low geometric mean odour concentrations in 

treated air samples taken from all five biofilter stacks.  Treated air off biofilters Nos. 1, 2, 3, 4 

and 5 had geometric mean odour concentrations of 38 ouE/m3, 23 ouE/m3, 47 ouE/m3, 20 ouE/m3 

and 26 ouE/m3 respectively. These results show consistent and very high levels of abatement 

performance.   

3. The treated air odour concentrations readily comply with a target maximum outlet or treated air 

odour concentration limit of 1,000 ouE/m3.   

4. Significant reductions in odour concentrations were shown across the scrubber and biofilter 

system, from a geomeric mean scrubber inlet odour concentration of 14,377 ouE/m3, down to 

treated air (outlet) odour concentrations of 29 ouE/m3 across all biofilters, thus providing 

continuing evidence of a very effective abatement system.  

5. Overall, the biofilters alone achieved an average 98.5% reduction in odour concentrations and 

the combination of scrubbers and biofilters achieved 99.8% reductions in odour concentrations.    

6. There were no significant differences in treated air odour concentrations between air off the 

three biofilters using wood/bark media (biofilters 1, 2 and 3) and air off the two biofilters using 

pumice stone media (biofilters 4 and 5).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

© RSK ADAS 2019                   3 

 

2 Introduction 

RSK ADAS Ltd was commissioned by GA Pet Food Partners to undertake odour sampling at their 

production plant at Plocks Farm on 25th June 2019, to assess the odour abatement performance of five 

scrubber and biofilter installations treating air extracted from production Lines C, D and Meat Products. 

The main objective of the testing was to assess compliance of the biofilter emissions against a target 

maximum outlet air odour concentration of 1,000 ouE/m3.   

Air/odour samples were collected from the dust filter outlet tunnel (scrubber inlets), from the scrubber 

outlets which act as the biofilter main inlet ducts, and from the treated air off each of the five biofilter 

installations.  All odour samples were analysed to determine odour concentrations using olfactometric 

techniques in accordance with the British/European BS EN 13725 standard.   

This report outlines the sampling work undertaken on 25th June 2019 and sets out the results of 

subsequent analyses.      

 

3 Odour Sampling and Analysis 

3.1 Odour Sampling 

All odour samples were collected in new PET (nalophane) sample bags. Inert materials are used to avoid 

sample contamination.    

Samples from the main air tunnel transfer duct, which carries air from the dust filters to the scrubbers 

(scrubber inlet air) were collected using inert sampling tube (PTFE) with one end of the sampling tube 

positioned inside the ducting and the other end connected to a sample bag using stainless steel fittings. 

The sample bags were fitted in a "barrel" which was partially evacuated to provide the vacuum to draw 

air along the sample tube into the bag.   

Scrubber outlet duct (biofilter inlet air) samples were collected directly to sample bags using pressure 

within the biofilter inlet ducts to inflate the sample bags. “Grab” samples were taken directly from the 

biofilter headspace/stack inlets on each biofilter.     

The times over which the odour samples were collected were recorded. The odour sources sampled are 

set out in Table 1 below.   
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Table 1 - Odour Sampling on the Dust Filter Outlet dust, off Scrubbers 1, 2 & 3 and off Biofilters 1, 2, 3, 

4 and 5 on 25th June 2019.   

Odour Samples  ID & Locations 

Sample 

Collection 

Times 

Comments & Production 

T1 from Dust Filter to Scrubbers 10:21 – 10:25 
Untreated air off Lines C, D and MP 
(Meat Products)  
The airstream was at 24.9°C 

T2 from Dust Filter to Scrubbers 10:49 – 10:53 

T3 from Dust Filter to Scrubbers 11:15 – 11:19 

S1 Air off Scrubber No. 1 10:21 – 10:27 
Partially treated air off the scrubbers. 
The airstreams were at 25.5°C from 
Scrubber No. 1, at 27.3°C from Scrubber 
No. 2 and at 27.8°C from Scrubber No. 3 

S2 Air off Scrubber No. 2  10:45 – 10:47 

S3 Air off Scrubber No. 3 11:11 – 11:13 

1A Biofilter No. 1 Outlet  10:22 
Treated air off Biofilter No.1   The 
treated air was at 28.0°C 

1B Biofilter No. 1 Outlet  10:23 

2A Biofilter No. 2 Outlet  10:35 
Treated air off Biofilter No. 2   The 
treated air was at 22.0°C 

2B Biofilter No. 2 Outlet  10:37 

3A Biofilter No. 3 Outlet  10:52 
Treated air off Biofilter No. 3  
The treated air was at 28.7°C 

3B Biofilter No. 3 Outlet  10:53 

4A Biofilter No. 4 Outlet  11:00 
Treated air off Biofilter No. 4  
The treated air was at 26.9°C 

4B Biofilter No. 4 Outlet  11:01 

5A Biofilter No. 5 Outlet  11:12 
Treated air off Biofilter 5  
The treated air was at 27.8°C 

5B Biofilter No. 5 Outlet  11:12 

At the time the samples were collected production was continuous on Lines C, D & MP as follows:  

Line C – From a 10 am start product HFH with ingredients: sweet potato, horse meal, chick peas, 

pumpkin powder and horse oil. 

Line D – From a 9:30 am start product SSB with ingredients: poultry meal, potato flake, fish meal, 

salmon oil, sweet potato, turkey meal, chicken fat and fresh salmon 

Line MP - From a 6 pm start – horse meat (size reduction) and lamb (evaporator) 

 

3.2 Odour Sample Analyses 

The odour samples were analysed in the UKAS accredited Silsoe Odours laboratory in Bedfordshire, 

under the supervision of Mr James Sneath.  Analysis was undertaken using the procedures laid down in 
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the British Standard BS EN13725 "Air Quality - Determination of Odour Concentration by Dynamic 

Olfactometry".  

Odour concentrations were measured using a "TO-Evolution" dynamic dilution olfactometer (Olfasense 

GmbH) with a forced choice method of sample presentation to an odour panel.  The Olfactometer 

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. 

Sequential dilutions of each sample, with the dilution steps differing from each other by measured 

factors or steps, are presented to the panellists who are previously selected within limits set out in the 

BS EN13725 standard.  The Olfactometer has six pairs of sniffing ports; one of each pair presents the 

diluted sample air and the other presents odourfree air.   

For each presentation, panellists indicate via key-pads which port is delivering the odorous air.  Dilutions 

are made using odour-free air supplied by a compressor fitted with carbon filters and an air dryer.  Each 

sample is presented to the panellists on two occasions, i.e. two rounds.  

The Olfactometer determines the threshold at which each panellist detects the odour, these results are 

then analysed statistically and a geometric mean of the results is obtained.  Any result which falls 

outside a prescribed range from the geometric mean, as set out in the BS EN13725 standard, is 

discounted.  For a result to be valid a minimum of eight positive identifications within the set range 

must be obtained.  Odour concentration results are expressed in European Odour Units per cubic metre 

(ouE/m³).  The odour concentration of an undiluted odour sample which is at threshold level is 

therefore, by definition, 1 ouE/m³.  

To provide additional data, hydrogen sulphide was measured in all sample bags in the Odour Laboratory 

using an Arizona Instruments “Jerome” 631x meter to assess hydrogen sulphide concentrations.  The 

Jerome measures H2S to 0.001 ppm resolution.  

3.3 Results 

Results from the odour analysis are shown below in Table 2.  “Average” odour concentrations are 

expressed as geometric means to reflect the non-linear response of the human nose to odour.   

Some of the biofilter outlet samples were of such low odour concentrations that it was not possible to 

generate results fully compliant with the BS EN 13725 in so much as less than eight positive 

identifications or individual threshold estmates (ITEs) were determined, and/or the concentrations were 

below the lower limit of measurement, which is  <35 ouE/m³.  

Geometric means have been calculated on the assumption that the individual analysis results were 

compliant with the measurement standard. 

 

 

 

Table 2: Odour Concentrations (ouE/m3) - on 25th June 2019 

Odour Samples  

Odour 
Concentrations 

(ouE/m3) 

Geometric*** 
Means  

(ouE/m3)  
Percentage Abatement  

    

T1 from Dust Filter to Scrubbers 8,944 14,377  
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T2 from Dust Filter to Scrubbers 14.116 

T3 from Dust Filter to Scrubbers 23,536 
    

S1 Air off Scrubber No. 1 1,241 

 1,989 
86.2% reduction 

(over scrubbers alone 

from 14,377 ouE/m
3
) 

S2 Air off Scrubber No. 3 1,798 

S3 Air off Scrubber No. 2 3,527 
    

1A Biofilter No. 1 Outlet  49* 
38 

98.1% reduction 
over biofilters alone 
(from 1,989 ouE/m3) 1B Biofilter No. 1 Outlet  30** 

2A Biofilter No. 2 Outlet  25* 
23 

98.8% reduction 
over biofilters alone 
(from 1,989 ouE/m3) 2B Biofilter No. 2 Outlet  21** 

3A Biofilter No. 3 Outlet  50** 
47 

97.6% reduction 
over biofilters alone 
(from 1,989 ouE/m3) 3B Biofilter No. 3 Outlet  45** 

4A Biofilter No. 4 Outlet  23** 
20 

99.0% reduction 
over biofilters alone 
(from 1,989 ouE/m3) 4B Biofilter No. 4 Outlet  17* 

5A Biofilter No. 5 Outlet  30** 
26 

98.7% reduction 
over biofilters alone 
(from 1,989 ouE/m3) 5B Biofilter No. 5 Outlet  23** 

All biofilters combined after 
scrubbers 

 29 
98.5% reduction 

(from 5,433 ouE/m3) 

Reduction over all biofilters and 
scrubbers after dust filters 

 29 
99.8% reduction 

(from 14,377 ouE/m3) 

*Estimated concentrations based on <4 individual threshold ITE values 

** Estimated concentrations based on 1 rounds of testing 

*** Geometric means calculated on the assumption that the individual analysis results were compliant 

with the measurement standard 
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Table 3: H2S Concentrations (ppm) on 25th June 2019  

Odour Samples: ID & Locations  H2S Concentration (ppm)  

T1 from Dust Filter to Scrubbers 0.019 

T2 from Dust Filter to Scrubbers 0.026 

T3 from Dust Filter to Scrubbers 0.023 

S1 Air off Scrubber No. 1 0.015 

S2 Air off Scrubber No. 3 0.013 

S3 Air off Scrubber No. 2 0.020 

1A Biofilter No. 1 Outlet  0.000 

1B Biofilter No. 1 Outlet  0.000 

2A Biofilter No. 2 Outlet  0.000 

2B Biofilter No. 2 Outlet  0.000 

3A Biofilter No. 3 Outlet  0.000 

3B Biofilter No. 3 Outlet  0.000 

4A Biofilter No. 4 Outlet  0.000 

4B Biofilter No. 4 Outlet  0.000 

5A Biofilter No. 5 Outlet  0.000 

5B Biofilter No. 5 Outlet  0.000 

 

3.4 Discussion of Results 

Odour Biofilter stack air   

The scrubbers and biofilters continue to demonstrate very high levels of odour control, with an 

extremely low overall geometric mean odour concentrations in treated air off the biofilters equivalent 

to 29 ouE/m3. The treated air odour concentrations off some biofilters were so low as to be approaching, 

or even below, the lower limits of olfactometric measurement.  The results clearly demonstrate 

exceptionally high levels of abatement efficiency.  

There is little statistical scatter in the odour concentration measured in air off each of the biofilters.  The 

results of these odour samples therefore provide a robust assessment of biofilter performance.   

The combination of scrubbers and biofilters continue to demonstrate very high levels of odour control, 

with low geometric mean odour concentrations in treated air in the biofilter stacks, as can be seen in 

Table 4 summarising odour concentrations measured over the last five years.     

There are, again, no significant differences in treated air odour concentrations between the three 

biofilters using wood/bark media (biofilters 1, 2 and 3) and the two filters using pumice stone media 

(biofilters 4 and 5)  
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Table 4 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 

June 2019 38 23 47 20 26 

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  - - 

 

Scrubber Inlet and Outlet Odour Concentrations  

The geometric mean odour concentration of air in the tunnel duct which carries dust filtered, but 

otherwise untreated, air to the scrubbers was 14,377 ouE/m3.  Samples from the scrubber outlet ducting 

to the biofilters had a geometric mean odour concentration of 1,989 ouE/m3.  This represents a 

beneficial 86.21% reduction in odour concentrations over the water scrubbers alone.  

Overall reductions in odour concentrations across the scrubbers and biofilter system combined were 

impressive and represent better than 99% abatement.  
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4 Conclusions 

1. The biofilters demonstrated a continuing high level of odour abatement performance with 

treated air odour concentrations off the biofilters around, in some case being below, the lower 

limits of measurable odour concentrations.      

2. The treated air odour concentrations off all five biofilters were at extremely low levels, with an 

overall geometric mean odour concentrations of 29 ouE/m3 off all five biofilters, and with the 

highest geometric mean odour concentration off any individual biofilter being 47 ouE/m3.  

3. There were no significant differences in treated air odour concentrations between the three 

biofilters using wood/bark media (biofilters 1, 2 and 3) and the two filters using pumice stone 

media (biofilters 4 and 5).  

4. The treated air odour concentrations readily comply with a target maximum outlet or treated air 

odour concentration limit of 1,000 ouE/m3.   

 

5 Recommendations 

1. Further sampling and analysis should be carried out after another six months to help ensure 

that the current high levels of abatement are maintained.   


