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1 Bioaerosols risk assessment 

This technical note summarises the bioaerosol risk assessment undertaken for the Hull Sludge Treatment 

Facility (STF). 

1.1 Introduction 

Bioaerosols are defined as micro-organisms suspended in the air; these can include bacteria, fungi and 

viruses, or parts of living organisms, such as spores and plant pollen. Bioaerosols are usually smaller than 

10µm in diameter and are easily breathed into the human respiratory system, potentially causing allergic 

responses and inflammation. Bioaerosols also have the potential to cause eye irritation, gastrointestinal 

illness and dermatitis. Especially relevant to waste treatment facilities are infections caused by Aspergillus 
fumigatus, which can cause a severe infection which can be fatal; at-risk and immuno-compromised patients 

are particularly sensitive to Aspergillus fumigatus.1  

Bioaerosols are naturally present in the air, but they are also associated with composting, anaerobic 

digestion (AD) and mechanical biological treatment, which are the main processes used to treat organic 

waste in the United Kingdom (UK).  

There is minimal regulatory guidance available for assessing bioaerosol emissions from AD facilities. 

Regulatory Position Statement 031, titled ‘Composting and potential health effects from bioaerosols: our 

interim guidance for permit applicants ’2, states that bioaerosol concerns would normally be associated with 

composting activities which are defined as: 

‘biological decomposition of biodegradable waste under conditions that are predominantly aerobic and that 

allow the development of thermophilic temperatures as a result of biologically produced heat’.  

‘Operations…likely to result in the uncontrolled release of high levels of bioaerosols’ are defined as including 

‘the shredding of waste and the turning of waste in the sanitisation, stabilisation and maturation stages of 

composting where these operations are not contained or are not subject to exhaust ventilation and 

scrubbing/filtering’.  

                                              
1 Drew, G.H., Deacon, L.J., Pankhurst, L., Pollard, S.J.T. and Tyrrel, S.F.  (no date). Guidance on the evaluation of bioaerosol risk assessments for 

composting facilities. Environment Agency. 
2 Env ironment Agency. 2011. Composting and potential health effects from bioaerosols: our interim guidance for permit applicants . Regulatory Position 

Statement 031. 
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These definitions do not relate to the Hull STF, however current EA guidance ‘Bioaerosol Monitoring at 

Regulated Facilities’ (Jan 2018) requires facilities to provide a site-specific bioaerosol risk assessment if 

there are sensitive receptors within 250m of activities. For new permits there is a requirement to monitor 

bioaerosols (in accordance with ‘M9 environmental monitoring of bioaerosols at regulated facilities’ if the site 
is within 250m of a sensitive receptor3. The Hull STF is within 250m of sensitive receptors – these are listed 

in section 1.2.3 of this note. 

The 2012 EA guidance note4 states that the EA do not consider bioaerosols from AD to be a serious 

concern, although facilities with on-site composting should follow the recommendations for composting sites.  

A source-pathway-receptor risk assessment has been undertaken to appraise the potential for risk to human 
health in the workplace, dwellings and other nearby buildings from operations at the Hull STF, adapted from 

the EA ‘Guidance on the evaluation of bioaerosol risk assessments for composting facilities’.1 

1.2 Risk assessment 

Hull STF is situated in Salt End, just outside the city of Hull on the A1033 Hull Road. The layout of the STF is 

shown in Figure 1.1. The STF is located in the south-eastern corner of the Hull Wastewater Treatment Works 

(WwTW) site. 

                                              
3 “Sensitive receptor – any building, other structure or installation, in which at least one person normally lives or works, other than a building, s tructure or 

installation within the same ownership or control as the operator/owner of the composting facility.” Taken from ‘Guidance on the evaluation of 
bioaerosol risk assessments for composting facilities.’ 

4 Env ironment Agency. 2012. Guidance for developments requiring planning permission and environmental permits’ (England) 
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Figure 1.1: Hull STF site layout 

 
Source: Yorkshire Water 

1.2.1 Sources 

1.2.1.1 Reception of waste  

Waste processed is either indigenous sludge (sewage) from the surrounding area, sludge cake brought to 
site from other Yorkshire Water sites on covered lorries, or liquid sludge brought via tanker from satellite 

sites. The liquid sludge is pumped from a tanker directly into a contained storage tank. Sludge cake is 

dumped from a tipper lorry onto a belt inside a reception unit, as shown in Figure 1.2; the shuttered door is 

only open during transfer. The transfer of waste material from the tipper lorries has a very short duration and 

is assumed to take place between five and 10 times a day, so the potential for release of bioaerosols is 
minimal.  
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Figure 1.2: Cake reception unit design 

 
Source: Yorkshire Water  

1.2.1.2 Anaerobic digestion facility 

Indigenous sludge is combined with imported liquid sewage sludge and thickened before being passed 

forward and blended with re-wetted imported raw sludge cake, before being fed into the digesters to 

generate biogas. The Hull STF has four digesters, which are enclosed under normal operation and the 
biogas is collected for combustion in the on-site Combined Heat and Power units. 

The sludge holding tanks, where the waste streams are stored prior to be being sent to the digesters, are 

odour controlled, with excess air extracted and sent to the Odour Control Unit (OCU). The OCU passes the 

odorous air through a biofilter and then a carbon filter; the air is then discharged via a 14m high stack.  

Odorous air from the AD process is treated before release to the atmosphere using a biofilter and then a 
carbon filter. The filters act to remove odour and bioaerosols. It should be noted, however, that the odour 

control units do not result in 100 percent reduction and there is still the potential for bioaerosols to be emitted 

from the stack.5 6 It should be noted that the OCU is not changing as a result of the project and changes from 

this source are not expected, nevertheless this has been assessed. 

1.2.1.3 Handling and storage  

Once the AD process is completed, the digestate is dewatered via centrifuges and dosed with lime to make it 

into a product suitable for recycling to agriculture. Liming also improves pathogen removal by raising the pH 

and temperature to create unfavourable conditions for pathogens. Once the digestate is at approximately 
25% dry solids, it is stored in the cake barn for a maximum of three days prior to distribution via covered 

lorry. There are no functional dryers at Hull STF (those used historically have been fully decommissioned 

and are now beyond use), therefore the cake is not dried further before distribution off-site for use by 

farmers. 

1.2.1.4 Emergency procedures 

Under failure of the flaring system and unsafe build-up of biogas, excess biogas would be flared; the final 

emergency backups are pressure relief valves on the top of the digesters which will vent biogas. In this 

                                              
5 Env ironment Agency (2013). Evidence: Biofilter performance and operation as related to commercial composting.  
6 Fletcher, L.A., Jones, N, Warren, L. and Stentiford, E.I. (2014) Understanding biofilter performance and determining emission concentrations under 

operational conditions. Sniffer. Final Report – Project Number ER36 
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instance bioaerosols may be released along with the biogas, although as the digestion process is a wet 

process, minimal bioaerosol release would be expected. This would be an extremely rare event and not 

considered representative of normal operation. 

1.2.2 Pathways 

Bioaerosols are very small and light in weight, and therefore can be easily carried by wind currents from a 

source to receptors. The 2012-2016 wind rose for the nearest meteorological site, Humber Airport, is shown 
in Figure 1.3. The site experiences strong prevailing south-south-westerly winds. The EA guidance2 suggests 

that concentrations of bioaerosols decline rapidly within the first 100m from a source and generally decrease 

to background concentrations within 250m. The Hull STF and surrounding area has relatively flat topography 

with low trees lining the site to the east, so there are no natural barriers to the transportation of bioaerosols 

by the wind. 

Figure 1.3: Wind rose for Humber Airport 2012- 2016 

 

1.2.3 Receptors 

The EA’s guidance2 provides a screening distance of 250m from sources to static receptor locations. 

Receptors identified within 250m of potential sources are listed below and are included in Figure 1.4. To the 
east of the site there are several industrial warehouses and businesses, these have been listed below where 

identification has been possible. 
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ID Receptor Name Receptor Type Distance (m) at closest 

point, direction from 

source 

1 Ferndale Transport Co (Hull) Workplace 90 to east 

2 Tramco Europe Ltd Workplace 135 to east 

3 Century Container Services Workplace 150 to east 

4 Veolia Services Workplace 190 to east 

5 Wide Range Services Workplace 215 to east 

6 Mr Chiu Diner and Takeaway Workplace 225 to east 

7 IRISNDT Limited Workplace 230 to east 

8 Ferndale Business Park Workplace 215 to west 

The receptors considered sensitive to bioaerosols are receptors 1, 2, 3, 4, 5 and 7 as they are downwind of 
the prevailing wind direction. Receptors 6 and 8 are not located downwind of the site. The closest residential 

receptors are located up-wind of the site, 280m south-west of the STF site boundary, so have been screened 

out.  

Figure 1.4: Bioaerosol receptors 
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1.3 Magnitude of risk 

The EA guidance2 details that the magnitude of the risk from bioaerosols is a function of both the probability 

of exposure and the consequences of the hazard. 

The probability of exposure can be described as: 

• High – exposure is probable, direct exposure likely with no/few barriers between source and 

receptor;  

• Medium – exposure is fairly probable, barriers less controllable;  

• Low – exposure unlikely, barriers exist to mitigate; or  

• Very low – exposure very unlikely, effective and multiple barriers. 

The consequences of the hazard can be described as: 

• High – severe consequences, evidence that exposure may result in serious damage  

• Medium – significant consequences, evidence that exposure may result in damage that is not severe 
and is reversible  

• Low – minor consequences, damage not apparent, reversible adverse changes possible  

• Very low – negligible consequences, no evidence for adverse changes 

These factors are combined to determine the overall magnitude of the risk through the matrices provided in 
the EA guidance1 (Figure 1.1). 

Figure 1.5: Magnitude of risk matrices 

 
Source: Environment Agency 

AD sites are generally not considered to be significant sources of bioaerosols, as the majority of the 

processes are covered and wet and therefore the likelihood of bioaerosol suspension is low. In the case of 
the Hull STF, there is potential for acute bioaerosol emissions from the delivery and collection of material, 

and from the OCU stack. There is a strong prevailing wind from the south-south-west and there are sensitive 

receptors close to the STF. The low frequency of the deliveries and collections are considered to limit 

possible exposure and the type of nearby receptors would minimise exposure further as workers would only 

be present for the length of a shift (approximately 8 hours). It has been determined that deliveries and 
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collections have a very low probability of exposure according to the EA guidance7. In the case of the OCU 

stack, the likelihood of bioaerosol release is anticipated to be minimal, as such, and taking into account the 

type of receptors nearby, the probability of exposure from this source is also determined to be very low. 

It is assumed that workers in the businesses adjacent would be unlikely to be immunocompromised or have 
severe existing health issues which may make them especially sensitive to the negative effects of 

bioaerosols. The consequence of the hazard is, therefore, considered to be medium, based on the receptor 

type and the nature of potential health risks.  

The overall magnitude of the risk has been determined through the matrices provided in the EA guidance1. 

The risk is considered to be, at worst-case, low, based on the above. 

1.4 Conclusions 

The Hull STF is considered to pose a low risk of bioaerosol release. Normal STF activities are unlikely to 

lead to significant human health exposure to bioaerosols. 

                                              
7 Drew, G.H., Deacon, L.J., Pankhurst, L., Pollard, S.J.T. and Tyrrel, S.F.  (no date). Guidance on the evaluation of bioaerosol risk assessments for 

composting facilities. 


