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1 Introduction 

This Bioaerosol Risk Assessment considers the risk to human health of Bioaerosol emissions from the 

Huddersfield Energy Recycling Facility. The aim of the Bioaerosol Risk Assessment is to identify the potential 

human health risk posed by bioaerosols and the operational, design and management measures required to 

address any risk to human health. 

The risk assessment follows a source-pathway-receptor model, qualitatively assessing the likelihood of 

bioaerosol generation and dispersal, and the consequences of any receptor exposure. 

The assessment has been undertaken to support the permit variation application for the Huddersfield Energy 

Recycling Facility (hereafter referred to as the Huddersfield ERF’). 

2 Risk Assessment 

 Bioaerosols and Sludge Treatment 

Bioaerosols are found naturally within the environment. They are complex mixtures of airborne micro-

organisms and their products, and are ubiquitous, particularly in rural environments. The technologies used in 

waste water treatment sites depends on large numbers of microorganisms to break down organic matter in the 

waste.  

The risks from bioaerosols have been reviewed for a number of years, which has led to reports that exposure 

to bioaerosols has been associated with human health effects. Adverse health effects have been observed in 

occupational settings involving exposure of workers to high concentrations of bioaerosols. Bioaerosol 

exposure has been identified with associations between respiratory and gastrointestinal illness at waste 

management facilities. Aspergillosis caused by exposure to the spores from Aspergillus fumigatus has been 

reported to give rise to a severe infection of the respiratory system and long term chronic respiratory conditions. 

People who have a suppressed immune system are at higher risk of developing infection. 

 

 Bioaerosol Sources 

Composting, anaerobic digestion and mechanical biological treatment are the principal biological treatment 

technologies used in the UK to treat bio wastes. These technologies depend on many microorganisms to break 

down organic material. 

Huddersfield ERF is an anaerobic digestion process. Anaerobic treatment, as the name suggests, is carried 

out by micro-organisms which operate in the absence of oxygen. Instead of producing carbon dioxide as their 

waste product (as in aerobic treatment) the microbes produce methane. Anaerobic digestion is one of the 

many microbial processes that have existed since the earliest times for the recycling of organic materials within 

the natural environment. 

The production of methane is the prime reason for utilising the anaerobic digestion process for treating organic 

waste. Anaerobic digestion stabilizes the organic material and reduces the level of pathogenic organisms. In 

summary, anaerobic digestion of complex organic waste is generally agreed to occur in three stages: 

breakdown; utilization and product production. 
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The anaerobic digestion process within Huddersfield ERF site is enclosed in order to control the process and 

utilise the methane produced. The methane or biogas is then used to heat the digesters or boilers and provide 

energy to the site. 

The sludge cake reception is considered a source of bioaerosols; however, the source would only produce low 

levels of bioaerosols for the following reasons: 

 Sludge is imported via an enclosed tanker off-loading station, 

 Enclosed trucks will delivery cake sludge to the cake reception building. This as a source of 

bioaerosols is considered nominal. The reception unit is equipped with roller doors. Air is continually 

drawn from the unit by ventilation fans for the odour abatement system.  

 Sludge cake by its nature doesn’t produce dust, therefore this waste stream is not considered to 

represent a significant bioaerosol source. 

Liquid imports are controlled by a logging system and only pumped when pipes are connected via bauer 

coupling. There is only a risk of bioaerosols if there is a spillage to hardstanding areas during delivery which 

is considered unlikely. If a spillage occurs there are local wash-down facilities which drain back to the site 

drainage pumping station.  

Dewatered cake will be stored in a cake barn after being dosed with lime and poly. The cake will be transferred 

either to trucks to be taken off site or to the cake storage barn by a front loader. Sludge cake by its nature 

doesn’t produce dust, therefore this waste stream is not considered to represent a significant bioaerosol 

source. 

Open tanks are also a possible source of bioaerosols. A likely origin of bioaerosols from Huddersfield ERF 

would be frequently used aeration systems. However, the source would only produce low levels of bioaerosols 

for the following reasons: 

 Anoxic tank 

The anoxic tank is open to the air, however, is not considered to be a source of bioaerosols as it is a liquid 

process. The Anoxic tank agitates the contents downwards but not enough to aerate the contents, this is to 

ensure the bacteria are starved of Oxygen. 

 Amtreat reactor 

Liquors from the anoxic tank gravitate to the two Amtreat reactors. Air is supplied to the Amtreat reactors via 

a fine bubble diffusing aeration grid consisting of membrane plate diffusers, the diffusing is controlled using 

dissolved oxygen monitors. The deep aeration basins allow diffusion of oxygen into the water, which serves 

as an electron acceptor for biological degradation of organic matter in the sewage as well as biological 

oxidation of organic nitrogen to ammonia or nitrate. This level of aeration in not considered to be a significant 

source of bioaerosols as diffused aeration emits fewer microbes into the air than surface aerators. 

 Settlement Tank 

The settlement tank is uncovered but it is not considered to give rise to significant levels of bioaerosols as the 

nature of this tank is to allow heavy material to settle at the bottom of the tank and the materials at the bottom 

will be pushed slowly to the centre of the tank where they are drawn from the tank on a regular basis. 
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 Sludge Tanks 

The dewatering feed tank and SAS tanks have a potential to produce bioaerosols, this is not seen to be a 

significant source of bioaerosols as this is liquid sludge.   

 

 Pathways 

As described, bioaerosols are airborne micro-organisms that are carried within the air column. Their direction 

of travel is therefore affected by prevailing wind direction. Sites which are located more than 250m away are 

discounted as they are not likely to be affected1. 

Meteorological data used in this assessment was recorded at Emley Moor meteorological station over the 

period 1st January 2014 to 31st December 2018 (inclusive). Emley Moor is located approximately 8.5km south-

east of the Site. Figure 1 shows the wind roses for 2014 to 2018; the predominant wind direction is westerly. 

Figure 1: Wind roses for 2014 to 2018 for Emely Moor 

 

                                                      

 

1 Technical Guidance Note (Monitoring) M9, Environmental Agency, July 2018, Version 2. 
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Sensitive receptors are therefore considered to be residential and business addresses within 250m of the AD 

facility, with consideration given to prevailing wind directions. 
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 Sensitive Receptors 

The closest receptors to the Huddersfield ERF include: 

1. Car Scrap Yard, 

2. Residential Property A62 

3. Rose Cottage, Leeds Road, WF14 0BT 

4. Car Sales Yard 

5. Light Industrial Mill and Warehouses 

6. Fearnley Mill Drive, Bradley, HD5 0RD 

7. Bradley Road Residential Properties 

8. Woodlands Close, Bradley, HD2 1QS  

 

Of the eight receptors identified the three considered to be sensitive, due to proximity and wind direction are: 

1: Car Scrap Yard, 

5: Light Industrial Mill and Warehouses, 

6: Fearnley Mill Drive, Bradley, HD5 0RD 

The remaining sensitive receptors are unlikely to be affected due to the prevailing wind direction and distance 

from Huddersfield ERF. 
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 Control Measures 

As described above the site is not considered to be a significant source of bioaerosols. However, it is 

acknowledged that where sludges in open tanks are disturbed after being let to settle bioaerosols could be 

generated. 

This section identifies the site design and operational measures that will ensure that any bioaerosols generated 

are contained within the site. 

Sludge deliveries to site will be fully enclosed and transfer will be via coupler. Bioaerosols associated with the 

sludge cake are unlikely to occur as this is a solid state. Trucks carrying sludge cake from other sites shall 

offload the cake onto the cake reception unit.  The reception unit is to be equipped with a roller shutter door.  

If bioaerosols do occur, then the cake is either enclosed in a truck or in a covered and odour-controlled cake. 

Odorous air is continuously drawn from the unit by duty/standby ventilation fans. As such any bioaerosols 

produced are contained.  

Operations take place within a closed system, including covered tanks, pipework and machinery. The 

anaerobic digestion vessels are sealed, and biogas is extracted from the vessels. The biogas generated is 

piped to storage and then to combustion in either CHP engines (to produce electricity), boilers (to produce 

heat for the anaerobic digestion process) or wasted via a waste gas burner (if excess gas is produced). The 

CHPs and boiler will share a common stack. 

Dust nuisance is not a risk because all processes involve liquid sludge or sludge cake which does not create 

dust.  

Lime and polymer powders are stored and mixed with liquids in sealed systems. 

All pipework within the site is enclosed pipelines. Any spills on site will be washed down to site drainage. The 

site drainage returns to Upper Brighouse Waste water Treatment Works. 

An odour abatement system will be installed on site, this will mean all odour producing equipment will have air 

extraction units which will pass the air through activated carbon filters before being released to air at the odour 

abatement stack. The odour abatement system will be serviced yearly to ensure the effectiveness of the 

carbon. 

Biogas produced by the digestion process will be stored in a double membrane gas holder consisting of two 

highly resistant fabric-reinforced membranes mounted onto a reinforced concrete slab by means of a stainless-

steel anchor ring. The flexible inner membrane “bag” forms the variable gas containment. Any excess biogas 

will be burned in the waste gas burner. The biogas system produces condensate as the warm digester biogas 

is cooled and travels to the storage and usage points. Condensate traps are installed on the inlet to the 

membrane gas holder and on each outlet to the users. 

Lime is mixed with the digested and dewatered sludge to increase the pH in order to provide additional e-coli 

reduction.  

 

 Maintenance 

A proactive maintenance programme for all plant and equipment has been designed, in accordance with 

manufacturer’s guidelines. The maintenance programme will ensure that all items are serviced regularly and 

that they function efficiently and effectively. 
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Yorkshire Water’s Engineering Reliability Department operates a 24-hour service to cover emergency 

breakdown situations on all YW sites. They also provide maintenance and technical support on all mechanical 

plant such as pumps, motors, compressors etc. and on electrical supplies to the above plant items. 

The Department provide a maintenance and technical support service on items such as SCADA system, 

temperature and pressure transducers, pH meters, flow control and other process/plant monitoring equipment. 

Site Operators carry out visual inspections on plant and equipment, including bunds, tanks, pipe-work and 

hard standing. They also clean and lubricate some items of the mechanical plant. 

Breakdowns are responded to by a priority work request system as follows: - 

 Emergency (priority 0) - respond within 2 hours 

 Priority 1 - respond within 1 working day 

 Priority 2 - respond within 2 working days 

 Priority 3 - respond within 3 working days 

 Priority 4 - respond within 7 days or to specified date, by agreement. 

Planned maintenance of all electrical and mechanical equipment, calibration of instrumentation and control 

systems is undertaken, the frequency of which is reviewed at set intervals based on YW reliability centred 

asset maintenance assessment and the manufacturers recommendations. 

Records of all maintenance (both planned and breakdown) and calibration undertaken are fed back and 

retained on the work management system (SAP). 

 

 Conclusion 

The site is not considered to be a significant source of bioaerosols. The main purpose of Huddersfield ERF is 

to capture the methane and associated gases that come from digesting the sludge, this reduces the level of 

pathogenic organisms and allows the final product to be recycled. 

The sources of bioaerosols at the AD facility will be open tanks and the digesters. However, these sources are 

not considered to be significant. Further quantitative risk assessment is not deemed to be required as control 

measures in place will reduce the release of bioaerosols through the process on site. The areas which have 

the potential to produce bioaerosols such as the digesters will be covered so that the gas can be recycled in 

the CHPs. The AD process involves liquid sludge and the processes which will produce the highest amount of 

bioaerosols will be contained within an odour abatement system which will pass the air through activated 

carbon filters before release to the atmosphere. 


