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Composting organic waste is an important component of the waste management process in the UK 
and the strategy to reduce waste to landfill, and as a result there has been an increase in the number of 
commercial composting operations. Microbiological activity is fundamental to the composting process, 
therefore any handling of composting material is likely to make airborne significant quantities of those 
micro-organisms (referred to as bioaerosols). Workers mechanically handling compost on these sites may 
therefore be at risk of considerable exposure to bioaerosols depending on their work task, their proximity 
to the bioaerosol source and the control measures put in place. In addition, because the work is largely 
done out of doors, there is the potential for bioaerosols generated to disperse some distance from the point 
source. Consequently, there is concern that people living or working in the vicinity of waste composting 
sites (sensitive receptors) may also be exposed to these bioaerosols. 

Bioaerosols were sampled at sites representative of commercial scale waste composting in the UK. The 
samples taken were linked to specific activities likely to generate compost bioaerosols, such as turning and 
screening, and samples were collected from as close as possible to the source of emission. The dispersion 
of bioaerosols from compost handling activities was estimated by collecting bioaerosol samples at several 
points downwind increasing in distance from the emission site up to 250m. Upwind background samples 
were used as a benchmark. The sampling took place during both winter and summer periods to provide an 
insight into the differences in bioaerosol generation that may exist. 

This report and the work it describes were funded by the Health and Safety Executive (HSE). Its contents, 
including any opinions and/or conclusions expressed, are those of the authors alone and do not necessarily 
reflect HSE policy. 
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EXECUTIVE SUMMARY 

Objectives 

Composting organic waste is an important component of the waste management process in the 
UK and the strategy to reduce waste to landfill, and as a result there has been an increase in the 
number of commercial composting operations.  Microbiological activity is fundamental to the 
composting process, therefore any handling of composting material is likely to make airborne 
significant quantities of those micro-organisms (referred to as bioaerosols). Workers 
mechanically handling compost on these sites may therefore be at risk of considerable exposure 
to bioaerosols depending on their work task, their proximity to the bioaerosol source and the 
control measures put in place.  In addition, because the work is largely done out of doors, there 
is the potential for bioaerosols generated to disperse some distance from the point source. 
Consequently, there is concern that people living or working in the vicinity of waste composting 
sites (sensitive receptors) may also be exposed to these bioaerosols.    

Bioaerosols were sampled at sites representative of commercial scale waste composting in the 
UK. The samples taken were linked to specific activities likely to generate compost 
bioaerosols, such as turning and screening, and samples were collected from as close as possible 
to the source of emission.  The dispersion of bioaerosols from compost handling activities was 
estimated by collecting bioaerosol samples at several points downwind increasing in distance 
from the emission site up to 250m.  Upwind background samples were used as a benchmark. 
The sampling took place during both winter and summer periods to provide an insight into the 
differences in bioaerosol generation that may exist. 

Main Findings 

The results confirmed that, close to the source of composting processes, large concentrations of 
bacteria, actinomycetes and fungi, and to a lesser extent endotoxin and dust, may be aerosolised. 
Bacteria and fungi frequently in excess of 100,000 (105) cfu/m3 of air and sometimes in excess 
of 1 million (106) cfu/m3 air were measured immediately adjacent to the release area (windrow 
turning). There was a general trend of decreasing bioaerosol with distance from the source. 
This is most prominent at 50m distance from the source compared to the immediate area of 
release (samples taken outside vehicle cabs), and at 10m distance.  By 50m and 100m distances 
downwind of the process, bioaerosol concentrations were substantially reduced by comparison 
to those levels measurements at source.  

For ease of interpretation, the bioaerosol emission data were subdivided into exposure bands for 
the four main bioaerosol components for individual sites and for site activities.  A ‘risk zone’ 
approach was also applied to the overall emission data for each of the four main bioaerosol 
components, to summarise the likelihood of exposure to bioaerosols at different distances from 
composting activities.  In summary:    

• 	 Bioaerosol concentrations at 50m upwind of site operations were within a range 
considered to be ‘typical’ background levels, with the large majority (84%+) of 
samples yielding less than 1,000 cfu/m3 air of bacteria, actinomycetes, fungi and 
Aspergillus fumigatus. 

• 	 Close to compost handling activities, if workers are not protected from exposure, they 
may be exposed to concentrations of airborne bacteria and fungi that frequently exceed 
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100,000 (105) cfu/m3 and occasionally (28% of bacterial samples and 10% of fungal 
samples) exceed 1 million cfu/m3 air sampled.   

• 	 Downwind of compost handling activities, although at some sites the bioaerosol levels 
at times were higher than upwind even at 100 to 250m distance, still the majority of 
samples yielded fewer than 1,000 cfu/m3 air. At least 93% of bacteria and 98% of 
Aspergillus fumigatus bioaerosol concentrations were less than 5,000 cfu/m3 air, and 
could be considered to be within the range of ‘typical’ background levels. 

• 	 There was little evidence therefore that the composting operations studied made a 
major contribution to the overall bioaerosol burden by a distance of 250m from 
activities. 

Recommendations 

Bioaerosol emissions from commercial waste composting activities will continue to be a health 
concern for workers on site and to near neighbours.  This study has provided evidence of the 
potential for compost site workers to be exposed to large concentrations of bioaerosols, and 
some previous epidemiological studies have examined the effect of such levels of exposure to 
compost bioaerosols and shown the potential for allergic respiratory ill health. 

The data from this study has demonstrated that compost bioaerosol emissions rapidly decline 
with distance from source and that at site boundaries are within what could be considered as 
‘typical’ background levels.  Only limited information exists on the effects of long term 
exposure to bioaerosols at or slightly above typical environmental levels, and the threshold dose 
that may trigger respiratory response.  Continued research in this area is necessary to resolve 
such questions. 

Bioaerosol sampling methods were compared.  The industry guidance method most commonly 
used at present to collect bioaerosols on compost sites provides useful data but has some 
practical limitations, while two more practical filter based collection methods may provide 
comparable bioaerosol data.  Filtration sampling may be a practical advantage and the use of 
such methods may warrant further investigation. 

The ‘risk zone’ approach described in this report provides a simple method which can be 
adopted for site operators and regulators to assess the potential for occupational exposure to 
compost bioaerosols.  Included in this was an estimate of the likelihood of exposure to 
significant concentrations of bioaerosol components.  Such an approach can be used to apply 
practical and proportionate exposure mitigation measures on waste composting sites.  
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2.1 

2 MATERIALS AND METHODS 

DESCRIPTION OF THE COMPOST SITES INCLUDED IN THIS STUDY 

With assistance from Environment Agency staff, a number of green waste composting sites 
were identified, representing the range of methods currently used in the UK.  Site operators 
were approached by HSL and agreement obtained to visit sites to obtain compost samples and to 
monitor bioaerosol emissions.  The overall process is summarised in Figure 1, and the sites 
visited are described below. 
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Figure 1. Schematic summary of composting process  
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• 	 The personal exposure to airborne fungi was up to 13,400 cfu/m3, while outside cabs up to 
9,810 cfu/m3 was measured. 

• 	 The personal exposure to airborne bacteria was up to 1.94 million cfu/m3, while outside 
cabs up to 8.64 million cfu/m3 was measured. 

• 	 The personal exposure to airborne actinomycetes was up to 66,500 cfu/m3, while outside 
cabs up to 164,000 cfu/m3 was measured. 

• 	 Dust concentrations were as high as 23.4 mg/m3 outside vehicle cabs. 

• 	 Endotoxin concentrations were as high as 26.2 EU/m3 outside vehicle cabs. 
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Table 1. Total number of bioaerosol samples from each site with counts <1000 cfu/m3 

SITE Total Bacteria Thermophilic 
bacteria 

Total fungi Asp fumigatus 

SITE A 
Visit 1 No result 7 6 6 

SITE A 
Visit 2 6 5 4 2 

SITE B 
Visit 1 15 10 11 16 

SITE B 
Visit2 6 2 0 4 

SITE C 
Visit 1 9 4 5 6 

SITE C 
Visit 2 5 6 1 10 

SITE D 
Visit 1 11 10 10 18 

SITE D 
Visit 2 8 5 7 11 

SITE D 
Visit 3 5 1 0 4 

SITE E 
Visit 1 9 5 5 12 

SITE E 
Visit 2 25 15 17 33 

SITE F 
Visit 1 14 9 8 11 

SITE F 
Visit 2 12 9 11 19 

TOTAL 125 88 85 152 
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Table 2. Total number of bioaerosol samples from each site with counts from 1,000-5,000 
cfu/m3 

SITE Total Bacteria Thermophilic 
bacteria 

Total fungi Asp fumigatus 

SITE A 
Visit 1 0 0 1 1 

SITE A 
Visit 2 5 0 3 6 

SITE B 
Visit 1 0 1 2 0 

SITE B 
Visit 2 1 4 2 6 

SITE C 
Visit 1 2 4 2 1 

SITE C 
Visit 2 8 2 11 3 

SITE D 
Visit 1 5 4 3 1 

SITE D 
Visit 2 7 2 0 3 

SITE D 
Visit 3 3 0 2 4 

SITE E 
Visit 1 3 1 4 2 

SITE E 
Visit 2 5 0 2 0 

SITE F 
Visit 1 1 0 2 5 

SITE F 
Visit 2 1 0 2 0 

TOTAL 41 18 36 32 

 31 








































































































































































