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Executive Summary 

 

Redmore Environmental Ltd was commissioned by H&C Consultancy Ltd to undertake an Odour 

Assessment in support of an anaerobic digestion plant located on land at Blaise Farm Quarry, 

West Malling, Kent. 

 

Odours from a number of sources on site have the potential to cause impacts at sensitive 

locations. An Odour Assessment was therefore undertaken to quantify effects in the vicinity of the 

facility.  

 

An initial screening exercise of potential odour sources at the site was undertaken. This indicated 

the risk of impacts as a result of releases from a number of emission points was not significant. Any 

releases that could not be screened from the assessment were considered further through 

dispersion modelling. 

 

Emissions from the relevant sources were defined based on the size and nature of the proposed 

plant. Impacts at sensitive receptors were quantified using dispersion modelling and the results 

compared with the relevant odour benchmark level. 

 

Predicted odour concentrations were below the relevant benchmark level at all sensitive 

residential locations in the vicinity of the site for all modelling years. As such, potential odour 

emissions from the facility are not considered to be significant. 
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1.0 INTRODUCTION 

 

1.1 Background 

 

1.1.1 Redmore Environmental Ltd was commissioned by H&C Consultancy Ltd to undertake an 

Odour Assessment in support of an anaerobic digestion (AD) plant located on land at 

Blaise Farm Quarry, West Malling, Kent. 

 

1.1.2 Odours from a number of sources on site have the potential to cause impacts at sensitive 

locations. An Odour Assessment was therefore undertaken to consider effects in the 

vicinity of the facility. 

 

1.2 Site Location and Context 

 

1.2.1 The proposed site is located on land at Blaise Farm Quarry, West Malling, Kent, at National 

Grid Reference (NGR): 566185, 156240. Reference should be made to Figure 1 for a map 

of the site and surrounding area. 

 

1.2.2 It is proposed to construct and operate an AD plant that will be fuelled by waste 

feedstocks. The majority of the biogas produced by the AD process will be upgraded for 

injection into the gas grid. A proportion of the biogas will be combusted within a 

Combined Heat and Power (CHP) unit to generate electricity and heat or utilised in a 

boiler for the generation of heat. A flare is also included at the plant for venting of biogas 

during abnormal operation and a backup generator for emergency use. 

 

1.2.3 Reference should be made to Figure 2 for a site layout plan. 

 

1.2.4 The operation of the plant may result in odour emissions from a number of activities. These 

have the potential to cause impacts at sensitive locations within the vicinity of the site 

and have therefore been assessed within this report.  
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2.0 ODOUR BACKGROUND 

 

2.1 Odour Definition 

 

2.1.1 The Department for Environment, Food and Rural Affairs (DEFRA) guidance1 defines odour 

as follows: 

 

"An odour is the organoleptic attribute perceptible by the olfactory organ on 

sniffing certain volatile substances. It is a property of odorous substances that 

make them perceptible to our sense of smell. The term odour refers to the stimuli 

from a chemical compound that is volatilised in air. Odour is our perception of 

that sensation and we interpret what the odour means. Odours may be perceived 

as pleasant or unpleasant. The main concern with odour is its ability to cause a 

response in individuals that is considered to be objectionable or offensive.  

 

Odours have the potential to trigger strong reactions for good reason. Pleasant 

odours can provide enjoyment and prompt responses such as those associated 

with appetite. Equally, unpleasant odours can be useful indicators to protect us 

from harm such as the ingestion of rotten food. These protective mechanisms are 

learnt throughout our lives. Whilst there is often agreement about what constitutes 

pleasant and unpleasant odours, there is a wide variation between individuals as 

to what is deemed unacceptable and what affects our quality of life." 

 

2.1.2 Although it is recognised that the DEFRA guidance2  has been formally withdrawn, the 

definition of odour provided within the document is still considered to be relevant in the 

context of the assessment. 

 

2.2 Odour Impacts 

 

2.2.1 The magnitude of odour impact depends on a number of factors and the potential for 

complaints varies due to the subjective nature of odour perception. The FIDOR acronym is 

a useful reminder of the factors that will determine the degree of odour pollution: 

 

 

1  Odour Guidance for Local Authorities, DEFRA, 2010. 

2  Odour Guidance for Local Authorities, DEFRA, 2010. 
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• Frequency of detection - frequent odour incidents are more likely to result in 

complaints; 

• Intensity as perceived - intense odour incidents are more likely to result in complaints; 

• Duration of exposure - prolonged exposure is more likely to result in complaints; 

• Offensiveness - more offensive odours have a higher risk of resulting in complaints; 

and, 

• Receptor sensitivity - sensitive areas are more likely to have a lower odour tolerance. 

 

2.2.2 It is important to note that even infrequent emissions may cause loss of amenity if odours 

are perceived to be particularly intense or offensive.  

 

2.2.3 The FIDOR factors can be further considered to provide the following in regards the 

potential for an odour emission to cause an impact: 

 

• The rate of emission of the compound(s); 

• The duration and frequency of emissions; 

• The time of the day that this emission occurs; 

• The prevailing meteorology; 

• The sensitivity of receptors to the emission i.e. whether the odorous compound is 

more likely to cause nuisance, such as the sick or elderly, who may be more 

sensitive; 

• The odour detection capacity of individuals to the various compound(s); and, 

• The individual perception of the odour (i.e. whether the odour is regarded as 

unpleasant). This is greatly subjective and may vary significantly from individual to 

individual. For example, some individuals may consider some odours as pleasant, 

such as petrol, paint and creosote. 

 

2.3 Odour Legislative Control 

 

2.3.1 The main requirement with respect to odour control from industrial activities is the 

Environmental Permitting (England and Wales) Regulations (2016) and subsequent 

amendments. If a process is deemed potentially odorous then the relevant regulator will 

usually include an appropriate condition in the site's Environmental Permit to restrict 

impacts beyond the facility boundary. 
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2.3.2 Enforcement of the condition is by the relevant regulator, either the EA for Part A(1) 

processes, or the Local Authority for Part (A2) and B processes. If the regulator is satisfied 

that odour from a facility is causing pollution beyond the site boundary then they can 

serve an improvement notice that requires remedial works to be undertaken to reduce 

impacts to an acceptable level. The measures that are deemed appropriate will depend 

on the industry sector and site-specific circumstances and will take costs and benefits into 

account. Should appropriate actions not be taken by the operator then the regulator has 

a number of available options, cumulating in the revocation of the Environmental Permit 

and cessation of all activities on site. 

 

2.4 Odour Benchmark Levels 

 

2.4.1 There is no statutory limit in the UK for ambient odour concentrations, whether set for 

individual chemical species or for mixtures. However, the EA has issued guidance on 

odour3 which contains indicative benchmark levels for use in the assessment of potential 

impacts from industrial facilities.  

 

2.4.2 Benchmark levels are stated as the 98th percentile (%ile) of hourly mean concentrations in 

European odour units (ouE) over a year for odours of different offensiveness. In practice 

this means that for 2% of the year, or 175-hours, concentrations will be higher than this 

value, whilst for 98% of the year, or 8,585-hours, they will be lower. This parameter reflects 

the previously described FIDOR factors, where an odour is likely to be noted on several 

occasions above a particular threshold concentration before an annoyance occurs. EA 

odour benchmark levels are summarised in Table 1. 

 

Table 1 Odour Benchmark Levels 

Relative Offensiveness of Odour Benchmark Level as 98th %ile of 1-hour Means 

(ouE/m3) 

Most offensive odours: 

• Processes involving decaying animal or fish  

• Processes involving septic effluent or sludge 

• Biological landfill odours 

1.5 

 

3  H4: Odour Management, EA, 2011. 
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Relative Offensiveness of Odour Benchmark Level as 98th %ile of 1-hour Means 

(ouE/m3) 

Moderately offensive odours: 

• Intensive livestock rearing 

• Fat frying (food processing) 

• Sugar beet processing 

• Well aerated green waste composting 

3.0 

Less offensive odours: 

• Brewery 

• Confectionery 

• Coffee roasting 

• Bakery 

6.0 

 

2.4.3 In order to provide a worst-case assessment, an odour benchmark level of 1.5ouE/m3 as 

the 98th %ile of 1-hour mean concentrations has been utilised throughout the report. 

 

2.4.4 In order to provide some context to the odour benchmark values, DEFRA have provided 

the following descriptors4: 

 

• 1ouE/m3 is the point of detection; 

• 5ouE/m3 is a faint odour; and, 

• 10ouE/m3 is a distinct odour. 

 

2.4.5 An odour at a strength of 1ouE/m3 is in reality so weak that it would not normally be 

detected outside the controlled environment of an odour laboratory by the majority of 

people (that is individuals with odour sensitivity in the "normal" range - approximately 96% 

of the population5). It is important to note that these values are based on laboratory 

measurements and in the general environment other factors affect our sense of odour 

perception. These include: 

 

• The population is continuously exposed to a wide range of background odours at a 

range of different concentrations, and usually people are unaware of there being 

any background odours at all due to normal habituation. Individuals can also 

 

4  Odour Guidance for Local Authorities, DEFRA, 2010. 

5  Odour Guidance for Local Authorities, DEFRA, 2010. 
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develop a tolerance to background and other specific odours. In an odour 

laboratory the determination of detection threshold is undertaken by comparison 

with non-odorous air, and in carefully controlled, odour-free, conditions. Normal 

background odours such as those from traffic, vegetation, grass mowing etc, can 

provide background odour concentrations from 5 to 60ouE/m3 or more6; 

• The recognition threshold may be about 3ouE/m3 7, although it might be less for 

offensive substances or higher if the receptor is less familiar with the odour or 

distracted by other stimuli; and, 

• An odour which fluctuates rapidly in concentration is often more noticeable than a 

steady odour at a low concentration. 

 

6  Odour Guidance for Local Authorities, DEFRA, 2010. 

7  Odour Guidance for Local Authorities, DEFRA, 2010. 
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3.0 ODOUR SOURCES 

 

3.1 Introduction 

 

3.1.1 Potential odour sources were identified from the processes to be undertaken on site. 

These are summarised in the following Sections. 

 

3.2 Feedstock Reception and Storage 

 

3.2.1 The plant will process a range of organic feedstocks including pumpable liquid slurries 

and packaged/ unpackaged solid wastes. A summary of the delivery and storage 

procedures for the feedstock types is provided in the following Sections. 

 

 Liquid Feedstocks 

 

3.2.2 Liquid feedstocks will be delivered to the site using vacuum tankers. Following arrival, the 

vehicles will drive into either the tanker hall or mixing pit room within the reception 

building. The waste materials will then be transferred into one of three external reception 

tanks or directly into the mixing pit using a mechanical pumping system. 

 

3.2.3 The tanker hall and mixing pit room will feature fast-acting roller shutter doors which will 

be utilised to maintain a sealed environment as far as practicable during the deliveries. In 

addition, air will be extracted from each area at a rate equivalent to at least 3 building 

air changes per hour in accordance with EA guidance8. The extract air will be transferred 

to a ColdOx Ultra Violet (UV) and activated carbon abatement system for treatment prior 

to discharge to atmosphere via a stack at a height of 19m. The stack is identified as 

follows: 

 

• Emission Point (EP) A1 - Vent from odour abatement system. 

 

3.2.4 Air which is displaced from the reception tanks during filling will vent directly to the gas 

line. As such, there will be no odour release to atmosphere from these sources during 

normal operation. 

 

 

8  How to comply with your environmental permit. Additional guidance for Anaerobic Digestion, EA, 2013. 
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3.2.5 In addition to the reception tanks, the site will feature an external pre-storage tank which 

will be used to store liquid feedstocks prior to processing. The tank is fitted with a sealed 

membrane roof and any air displaced during filling will vents directly to the gas line. As 

such, there will be no odour release from the vessel during normal operation. 

 

 Solid Waste 

 

3.2.6 Unpackaged and packaged solid feedstocks will be transferred to the facility in enclosed 

Heavy Goods Vehicles (HGVs). These will drive directly into the reception building and 

deposit loads accordingly. The delivery area will feature fast-acting roller shutter doors 

which will be utilised to maintain a sealed environment as far as practicable. In addition, 

air will be extracted from the building at a rate equivalent to at least 3 air changes per 

hour in accordance with EA guidance9. The extract air will be transferred to a ColdOx UV 

and activated carbon abatement system for treatment prior to discharge to atmosphere 

via a stack at a height of 19m. The stack is identified as follows: 

 

• EP A1 - Vent from odour abatement system. 

 

3.2.7 Following delivery, the solid feedstocks will be stored for the required period and then 

transferred to a de-packaging unit. This will remove plastics and any other contaminants. 

The material will then be transferred to the mixing pit via a screw auger where it will be 

macerated and blended to facilitate pumping to the reception/ pre-storage tanks or 

directly into the AD process. 

 

3.2.8 Air will be extracted from the de-packaging area at a rate equivalent to at least 3 

building air changes per hour in accordance with EA guidance10. The extract air will be 

transferred to a ColdOx UV and activated carbon abatement system for treatment prior 

to discharge to atmosphere via EP A1. 

 

3.3 Emergency Pressure Release Valves 

 

3.3.1 The site features an automatic back-up flare that burns gas in a controlled manner if the 

CHP unit or gas upgrading plant stop temporarily e.g. during periods of on-site 

 

9  How to comply with your environmental permit. Additional guidance for Anaerobic Digestion, EA, 2013. 

10  How to comply with your environmental permit. Additional guidance for Anaerobic Digestion, EA, 2013. 
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maintenance. Should the flare fail for any reason the pre-storage tanks, digesters, post 

fermenter tank, final digestate tank and upgrading plant are fitted with emergency 

release valves to avoid over pressure. These are a necessary safety feature to avoid any 

possibility of explosion or other damage to the plant. A record of their use will be kept and 

the reason for utilisation fully documented. 

 

3.3.2 The pressure relief valves are represented by the following EPs: 

 

• EPs A2 - Pressure relief valves on pre-storage tank; 

• EPs A3 to A4 - Pressure relief valves on fermenter tanks 1 and 2;  

• EP A5 - Pressure relief valve on post fermenter tank; and, 

• EP A6 - Pressure relief valves on digestate storage tank. 

 

3.3.3 Any gases released from the pressure release valves are likely to odourous due to their 

methane (CH4), hydrogen sulphide (H2S), Volatile Organic Compound (VOC) and other 

species content. However, emissions from these sources are expected to be extremely 

infrequent and short-term as they would only occur in an emergency situation when the 

flare has failed. Suitable maintenance and testing procedures will be in place to ensure 

the likelihood of breakdowns is limited as far as practicable.   

  

3.3.4 Frequent or extended use of the pressure release valves would indicate the plant is not 

being managed correctly and would have financial consequences for the operator due 

to loss of biogas and/ or potential impacts to the digester tank conditions. It is therefore in 

their best interest to ensure they are utilised as infrequently as possible. 

 

3.3.5 Although odour impacts may occur when the valves are operated, they are an integral 

safety feature of the plant and are anticipated to only be used on rare occasions for 

short periods. As such, potential emissions from these sources are not considered to be 

significant and have not been considered further in the context of this assessment. 

 

3.4 Biogas Combustion 

 

3.4.1 The combustion of biogas produces a number of different pollutants, including oxides of 

nitrogen (NOx), sulphur dioxide (SO2), carbon monoxide (CO), carbon dioxide (CO2) and 

VOCs. Of these species, CO and CO2 are odourless and as such have not been 
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considered further in the context of this assessment. Combustion gases will be released 

from the following EPs: 

 

• EP A8 - CHP and boiler exhaust stack; and, 

• EP A9 - flare. 

 

3.4.2 Odour threshold values for nitrogen dioxide (NO2), SO2 and VOCs (as benzene (C6H6)) are 

shown in Table 2.  

 

Table 2 Odour Threshold Values 

Pollutant Odour Threshold Value(a) 

ppm mg/m3 µg/m3 

NO2 5.0 9.56 9,560 

SO2 1.0 2.66 2,660 

C6H6 12.0 38.91 38,910 

NOTE: (a) Source - United States of America Centre for Disease Control. 

 

3.4.3 As shown in Table 2, the odour threshold values for the three pollutants of concern are 

relatively high.  

 

3.4.4 Dispersion modelling of emissions from the CHP unit, boiler and flare was undertaken by 

Redmore Environmental in support of the Environmental Permit Application for the facility 

and reported within an Air Quality Assessment (reference: 2753-1). The maximum 

predicted concentrations of NO2, SO2 and C6H6 from the study are summarised in Table 3. 

 

Table 3 Maximum Predicted Pollutant Concentrations 

Pollutant Averaging Period Predicted Concentration 

(µg/m3) 

NO2 99.8th %ile 1-hour  104.49 

SO2 99.9th %ile 15-minute 81.63 

C6H6 100th %ile 1-hour 0.62 

 

3.4.5 It should be noted that the results shown in Table 3 are the maximum values at any point 

within the assessment extents and impacts at sensitive receptor locations were predicted 
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to be significantly lower. Although it is accepted the averaging periods are percentiles, 

these are close to the maximum and as such are considered representative for a 

screening assessment of this nature. 

 

3.4.6 As shown in Table 3, predicted concentrations of all three species were below the 

relevant odour threshold values. As such, impacts associated with emissions from the 

combustion of biogas are not considered to be significant and therefore have not been 

evaluated further in the context of the assessment. 

 

3.5 Gas Upgrading 

 

3.5.1 A proportion of the biogas produced from the AD process will be upgraded for injection 

into the gas grid. This involves stripping out impurities, mainly CO2, specific VOCs and H2S, 

before treatment with an odorant and transfer off-site. 

 

3.5.2 The biogas is likely to be passed through an activated carbon filter to remove specific 

compounds before CO2 is stripped through selective membranes and vented to 

atmosphere through the following EP: 

 

• EP A7 - CO2 vent from gas upgrade unit. 

 

3.5.3 As stated previously, CO2 is odourless and therefore emissions of this species will not cause 

adverse impacts. The majority of VOCs and H2S will be absorbed onto the activated 

carbon and not released to atmosphere. However, there is the potential for trace 

amounts of residual impurities within the emissions. These have therefore been considered 

further through dispersion modelling. 

 

3.6 Gas Odourant Storage and Injection 

 

3.6.1 The site will feature a gas odourant storage and injection system. This will be used to 

chemically dose the biogas prior to injection into the grid. The odourant will be stored 

within dedicated fully enclosed vessels and all injection will occur via sealed pipe work. 

As such, there will be no direct release to atmosphere from the system. 

 

3.6.2 Odour emissions from storage and injection operations would only occur in the event of 

an emergency spillage which would be cleaned by a site operative immediately after 
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the event. Based on the level of containment provided by the system, as well as the 

anticipated rarity of any emergency spillages, it is considered that there is a low risk of 

significant impacts would occur as a result of releases from the source. As such, potential 

emissions have not been considered further in the context of this assessment. 

 

3.7 Grid Entry Unit 

 

3.7.1 A small amount of biogas will be vented from the gas chromatography (GC) process 

included within the grid entry unit. The biogas may be odourous. However, due to the 

extremely low volume of gas that will be exhausted from the vent, emissions are not 

considered to be significant and therefore have not been evaluated further in the 

context of the assessment. 

 

3.8 Pasteurisation 

 

3.8.1 The plant will produce digestate as a by-product of the process which can be used as a 

biofertiliser. This will be heated to a minimum of 70°C for at least an hour in one of three 

pasteurisation units before being pumped to the final digestate storage tank. Air 

displaced from the pasteurisers during filling will vent directly to the gas line. As such, there 

will be no odour release to atmosphere from these sources during normal operation. 

 

3.9 Digestate Separation and Storage 

 

3.9.1 The final digestate will be divided in to solid and liquid fractions using a screw separator 

housed within a dedicated section of the reception building. The solid fraction will be 

stored within a concrete bay located directly below the separator. The liquid digestate 

will either be re-circulated within the process to assist with pumpability of substrate or 

stored in the final tank pending removal from site via tanker. The tanker loading point will 

be located within the separator area of the reception building. 

 

3.9.2 The separation area will feature a fast-acting roller shutter door which will be utilised to 

maintain a sealed environment as far as practicable. In addition, air will be extracted 

from the section at a rate equivalent to at least 4 building air changes per hour in 

accordance with EA guidance11. The extract air will be transferred to a ColdOx 

 

11  How to comply with your environmental permit. Additional guidance for Anaerobic Digestions, EA, 2013. 
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combined UV and activated carbon abatement system for treatment prior to discharge 

to atmosphere via EP A1. 

 

3.10 Cesspit 

 

3.10.1 The plant includes a small cesspit for the storage of effluent generated by staff facilities. 

This will be a similar size to a domestic unit and will only store limited amounts of waste 

due to the small number of site staff. 

 

3.10.2 Emissions from the cesspit will be vented passively through the following EP: 

 

• EP A12 - Cesspit breather pipe. 

 

3.10.3 Due to the size and nature of the cesspit any emissions will be limited and unlikely to be 

detectable beyond the site boundary. As such, impacts associated with emissions from 

vent are not considered to be significant and therefore have not been evaluated further 

in the context of the assessment. 

 

3.11 Emergency Power Generation 

 

3.11.1 The site will feature an emergency diesel powered generator which will be used to supply 

electricity to the site in the event of a power outage. The generator is represented by the 

following EP:  

 

• EP A10 - stack on emergency generator. 

 

3.11.2 The combustion of diesel produces a number of different pollutants, including NOx, SO2, 

CO, CO2, and VOCs. Of these VOCs, NOx and SO2 are potentially odourous. However, as 

detailed in Section 3.4, due to the relatively high odour detection thresholds for these 

species, impacts associated with emissions are unlikely to occur. Furthermore, the 

operation of the plant will be limited to emergency situations. As such, potential emissions 

from this source are not considered to be significant. 
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3.12 Propane Storage Tank 

 

3.12.1 The site will feature dedicated storage tanks for Liquified Petroleum Gas (LPG). These will 

be used in the gas upgrading process to increase the calorific value of biomethane prior 

to injection into the grid. The tanks will be fully enclosed and all injection will occur via 

sealed pipe work. As such, there will be no odour release to atmosphere from this source 

and emissions have therefore not been considered further in the context of the 

assessment. 

 

3.13 Summary 

 

3.13.1 The potential for odour releases from each of the EPs on site is summarised in Table 4. 

 

Table 4 Odour Source Summary 

EP Description Odour Risk 

A1 Vent from odour abatement system Potentially significant 

A2 Emergency pressure relief valve on pre-storage tank Not significant 

A3 and A4 Pressure relief valves on fermenter tanks 1 and 2 Not significant 

A5 Pressure relief valve on post fermenter tank Not significant 

A6 Pressure relief valve on final digestate tank Not significant 

A7 CO2 vent from gas upgrade unit Potentially significant 

A8 CHP unit and boiler stack Not significant 

A9 Flare Not significant 

A10 Exhaust stack on emergency generator Not significant 

A11 Pressure relief valve on gas upgrading unit Not significant 

A12 Cesspit breather pipe Not significant 

- Gas odourant storage and injection system Not significant 

- LPG tanks Not significant 

- Grid entry unit GC vent Not significant 
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3.13.2 As shown in Table 4, a number of EPs could not be screened out of the assessment. As 

such, these were considered further through dispersion modelling. This is detailed in the 

following Sections. 
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4.0 DISPERSION MODELLING METHODOLOGY 

 

4.1 Introduction 

 

4.1.1 As shown in Section 3.0, the risk of potential odour impacts as a result of releases from the 

majority of EPs is not significant. However, a number of EPs could not be screened out of 

the assessment. As such, potential impacts have been considered further using dispersion 

modelling. The following Sections outline the methodology and relevant inputs. 

 

4.2 Dispersion Modelling 

 

4.2.1 Dispersion modelling was undertaken using ADMS-5.2 (v5.2.2.0), which is developed by 

Cambridge Environmental Research Consultants (CERC) Ltd. ADMS-5 is a short-range 

dispersion modelling software package that simulates a wide range of buoyant and 

passive releases to atmosphere. It is a new generation model utilising boundary layer 

height and Monin-Obukhov length to describe the atmospheric boundary layer and a 

skewed Gaussian concentration distribution to calculate dispersion under convective 

conditions. 

 

4.2.2 The model utilises hourly meteorological data to define conditions for plume rise, transport 

and diffusion. It estimates the concentration for each source and receptor combination 

for each hour of input meteorology and calculates user-selected long-term and short-

term averages. 

 

4.2.3 The model requires input data that details the following parameters: 

 

• Assessment area; 

• Process conditions; 

• Pollutant emission rates; 

• Terrain information; 

• Building dimensions; 

• Meteorological data;  

• Roughness length (z0); and, 

• Monin-Obukhov length. 

 

4.2.4 These are detailed in the following Sections. 
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4.3 Modelling Scenarios 

 

4.3.1 The scenarios considered in the modelling assessment are summarised in Table 5. 

 

Table 5 Assessment Scenarios 

Parameter Modelled As 

Short Term Long Term 

Odour 98th %ile 1-hour mean - 

 

4.4 Odour Emissions 

 

4.4.1 The following sources were included within the dispersion model: 

 

• A1 - Vent from odour abatement system; and, 

• A7 - CO2 vent from gas upgrade unit. 

 

4.4.2 These are described in further detail below. Reference should be made to Figure 3 for a 

map of the source locations. 

 

 Odour Abatement System 

 

4.4.3 As detailed in Section 3.0, the site will feature an odour abatement system which will be 

used to treat process and building air prior to discharge via a dedicated stack referred to 

as EP A1. The system will comprise two different control elements which are summarised 

as follows: 

 

• A ColdOx UV and activated carbon system (unit 1) which will be used to treat 

building air extracted from the solid waste delivery/ storage areas and de-

packaging area; 

• A higher dimensioned ColdOx UV and activated carbon system (unit 2) which will be 

used to treat building air extracted from the tanker hall, mixing pit room and 

digestate separation area. 

 

4.4.4 The odour removal technique for both units is based on preliminary treatment using UV 

radiation in order to fragment organic molecules and oxidise odourous compounds 



Date:  9th August 2019 

Ref:  2753-5 

 

 

Page 18  

through ozonolysis and photolysis. A secondary activated carbon stage then provides 

final absorption of residual odours prior to release to atmosphere. 

 

4.4.5 UV and activated carbon are recognised within EA guidance12 as appropriate 

technologies for the treatment of emissions generated by biowaste processes. In addition, 

absorption using Granular Activated Carbon (GAC) is identified as an effective 

abatement option within the European Commission (EC) 'Best Available Techniques (BAT) 

Reference Document for Waste Treatment'13, with reported reduction efficiencies which 

range between 70% and 90%. 

 

4.4.6 A review of information provided by Centriar in relation to the proposed ColdOx units 

indicated that the design principles are consistent with technical parameters specified in 

the stated EA and EC guidance documents. As such, the systems are considered to be 

suitable for installation at the site. 

 

4.4.7 Information provided by Centriair indicates that a performance guarantee will be 

provided for the proposed abatement plant which will ensure that a treated air odour 

concentration of less than 2,000ouE/m3 is achieved at all times. This value was utilised with 

additional design parameters for the odour control units in order to define emissions for EP 

A1 within the model.  

 

4.4.8 The input data for EP A1 is summarised in Table 6. 

 

Table 6 Emission Point A1 - Abatement System Vent Model Input 

Parameter Unit Value 

Source type - Point 

Position NGR 566225.8, 156266.4 

Vent height m 19.0 

Source diameter m 1.3 

Exhaust gas temperature C 50.0 

Total exhaust gas flow rate m3/hr 55,000 

 

12  How to comply with your environmental permit. Additional guidance for Anaerobic Digestion, EA, 2013. 

13  Best Available Techniques (BAT) Reference Document for Waste Treatment, EC, 2018. 
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Parameter Unit Value 

Emission velocity m/s 11.51 

Odour emission concentration ouE/m3 2,000 

Odour emission rate ouE/s 30,555.6 

 

4.4.9 Emissions were assumed to be constant, 24-hours per day, 365-days per year. 

 

 Gas Upgrading 

 

4.4.10 A proportion of the biogas produced from the AD process will be upgraded for injection 

into the gas grid. This involves stripping out impurities before treatment with an odorant 

and transfer off-site. 

 

4.4.11 The biogas is likely to be passed through an activated carbon filter to remove specific 

VOCs and H2S before the CO2 is stripped through selective membranes and vented to 

atmosphere. The majority of VOCs and H2S are absorbed onto the activated carbon and 

not released to atmosphere. However, there will be residual concentrations of both 

species in the exhaust gas stream. These were therefore modelled using the data 

summarised in Table 7, which was obtained from Pentair, the gas upgrading unit supplier. 

 

Table 7 Emission Point A15 - Gas Upgrading Unit Model Input 

Parameter Unit Value 

Source type - Point 

Position NGR 566159.3, 156260.2 

Vent height m 10.7 

Vent diameter m 0.2 

Exhaust gas temperature C 20 

Exhaust gas flow rate Nm3/hr 666 

Emission velocity m/s 5.89 

H2S emission concentration mg/m3 4.5 

CH4 emission concentration mg/m3 14,130 
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4.4.12 The concentration of each pollutant was converted to total odour using the following 

formula from EA guidance H414 

 

Total odour concentration =  concentration of specific species 

  odour threshold value of specific species 

 

4.4.13 It should be noted that the latest version of H4 does not include the above formula. As 

such, the older version was utilised as a suitable source of information for an assessment of 

this nature. 

 

4.4.14 The odour threshold value for H2S is stated within EA guidance H415 as 0.76µg/m3. The 

odour threshold value for CH4 is stated on the safety data sheet16 as 677mg/m3. The odour 

emissions calculated from this data are summarised in Table 8. 

 

Table 8 Emission Point A15 - Gas Upgrading Unit Odour Emissions 

Parameter Unit Value 

H2S emission concentration ouE/m3 5,921.05 

CH4 emission concentration ouE/m3 107.86 

H2S emission rate ouE/s 1,095.39 

CH4 emission rate ouE/s 19.95 

Total odour emission rate ouE/s 1,115.35 

 

4.4.15 Emissions were assumed to be constant, 24-hours per day, 365-days per year. 

 

4.5 Assessment Area 

 

4.5.1 The assessment area was defined based on the facility location, anticipated pollutant 

dispersion patterns and the positioning of sensitive receptors. Ambient concentrations 

were predicted over NGR: 565425, 155505 to 566925, 157005. One Cartesian grid with a 

 

14  IPPC H4: DRAFT Horizontal Guidance for Odour Part 1 – Regulation and Permitting, EA, 2002. 

15  IPPC H4: DRAFT Horizontal Guidance for Odour Part 1 – Regulation and Permitting, EA, 2002. 

16  Methane Safety Data Sheet, Euriso-Top. 
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resolution of 10m was used within the model to produce data suitable for contour plotting 

using the Surfer software package. 

 

4.5.2 Reference should be made to Figure 3 for a graphical representation of the assessment 

grid extents. 

 

4.5.3 A desk-top study was undertaken in order to identify any sensitive receptor locations in 

the vicinity of the site that required specific consideration during the assessment. These 

are summarised in Table 9. 

 

Table 9 Sensitive Receptor Locations 

Receptor NGR (m) 

X Y 

R1 Residential - Tower Hill 565866.0 156752.8 

R2 Residential - Tower Hill 566069.3 156817.5 

R3 Residential - Tower Hill 565711.7 156698.1 

R4 Residential - Ashtree Farm 566858.3 156859.7 

R5 Residential - King Hill 566778.2 155672.3 

R6 Residential - Spitfire Road 566640.5 155509.2 

R7 Industrial - In-Vessel Composting Facility 566190.3 156367.3 

R8 Industrial - In-Vessel Composting Facility 566200.3 156317.2 

R9 Industrial - In-Vessel Composting Facility 566308.6 156335.2 

R10 Industrial - Blaise Quarry (Office) 566473.9 156160.9 

R11 Industrial - Blaise Quarry (Extraction Area) 566114.2 156116.8 

R12 Industrial - Blaise Quarry (Extraction Area) 566119.2 156068.7 

R13 Industrial - Blaise Quarry (Extraction Area) 566122.2 156033.6 

 

4.5.4 Reference should be made to Figure 4 for a map of the receptor locations.  
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4.6 Terrain Data 

 

4.6.1 Ordnance Survey OS Terrain 50 data was included in the model for the site and 

surrounding area in order to take account of the specific flow field produced by 

variations in ground height throughout the assessment extents. This was pre-processed 

using the method suggested by CERC. 

 

4.7 Building Effects 

 

4.7.1 The dispersion of substances released from elevated sources can be influenced by the 

presence of buildings close to the EPs. Structures can interrupt the wind flows and cause 

significantly higher ground-level concentrations close to the source than would arise in 

the absence of the buildings. 

 

4.7.2 Analysis of the site layout indicated that a number of structures should be included within 

the model in order to take account of effects on pollutant dispersion. Building input 

geometries are shown in Table 10. 

 

Table 10 Building Geometries 

Building NGR (m) Height 

(m) 

Length / 

Diameter 

(m) 

Width (m) Angle () 

X Y 

Reception Building 566202.0 156261.5 11.5 47.0 31.0 168.7 

Fermenter 1 566182.9 156197.1 13.4 28.8 ---                 ---                 

Fermenter 2 566199.6 156224.8 13.4 28.8 ---                 ---                 

Post Fermenter 566215.3 156196.4 13.4 28.8 ---                 ---                 

Digestate Storage 566240.0 156176.8 13.4 28.8 ---                 ---                 

Gas Upgrading Unit 566161.9 156253.5 6.4 11.0 15.1 168.7 

Grid Entry Unit 566168.4 156243.5 3.5 8.8 3.5 168.7 

Boiler 566176.3 156245.3 2.5 3.3 6.8 168.7 

IVC Facility 566223.2 156345.0 11.5 54.8 54.9 168.7 

 

4.7.3 It should be noted that all tanks specified in Table 10 are circular structures, thus a width 

and angle for each has not been defined.  
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4.8 Meteorological Data 

 

4.8.1 Meteorological data used in the assessment was taken from Gravesend meteorological 

station over the period 1st January 2014 to 31st December 2018 (inclusive). This observation 

station is located at NGR: 560655, 176468, which is approximately 20.9km north-west of the 

facility. It is anticipated that conditions would be reasonably similar over a distance of this 

magnitude. The data was therefore considered suitable for an assessment of this nature. 

 

4.8.2 All meteorological files used in the assessment were provided by Atmospheric Dispersion 

Modelling Ltd, which is an established distributor of data within the UK. Reference should 

be made to Figure 7 for wind roses of the utilised meteorological records. 

 

4.9 Roughness Length 

 

4.9.1 A z0 of 0.5m was used within the model to describe the modelling extents. This is 

considered appropriate for the morphology of the area due to the localised variations in 

terrain produced by the former quarry workings, as well as height differences associated 

with local woodland and flat areas of agricultural and recreational land use. The value is 

suggested within ADMS-5 as being suitable for 'parkland, open suburbia'. 

 

4.9.2 A z0 of 0.2m was used within the model to describe the meteorological site. This value of z0 

is considered appropriate for the morphology of the area and is suggested within ADMS-5 

as being suitable for 'agricultural areas (min)'. 

 

4.10 Monin-Obukhov Length 

 

4.10.1 The Monin-Obukhov length provides a measure of the stability of the atmosphere. A 

minimum Monin-Obukhov length of 10m was used to describe the modelling extents. This 

value is considered appropriate for the nature of the area and is suggested within ADMS-

5 as being suitable for 'small towns < 50,000'. 

 

4.10.2 A minimum Monin-Obukhov length of 30m was used to describe the meteorological site. 

This value is considered appropriate for the nature of the area and is suggested within 

ADMS-5 as being suitable for 'mixed urban/industrial'. 
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4.11 Assessment Criteria 

 

4.11.1 Predicted ground level odour concentrations were compared with the odour benchmark 

level of 1.5ouE/m3 as a 98th percentile of 1-hour means, as a worst-case. 

 

4.12 Modelling Uncertainty 

 

4.12.1 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, 

operational procedures, land use characteristics and meteorology; and, 

• Variability - randomness of measurements used. 

 

4.12.2 Potential uncertainties in the model results were 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 annual meteorological 

data sets from a local observation station to the site to account for inter-year 

variability. The assessment was based on the worst-case year to ensure maximum 

concentrations were considered; 

• Surface characteristics - The z0 and Monin-Obukhov length were determined for 

both the dispersion and meteorological sites based on the surrounding land uses 

and guidance provided by CERC. Terrain data was included and processed using 

the method outlined by CERC; 

• Operating conditions - Information was provided by H&C Consultancy Ltd to 

describe the activities that will be undertaken at the AD plant. As such, these are 

considered to be representative of likely operating conditions; 

• Emission rates - Emission rates were derived from performance data and design 

specifications provided by Centriair, the suppliers of the proposed odour abatement 
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system. As such, they are considered to be representative of potential releases 

during normal operation;  

• Receptor locations - A Cartesian Grid was included in the model in order to provide 

suitable data for contour plotting. Receptor points were also included at sensitive 

locations to provide additional consideration of these areas; and, 

• 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. 

 

4.12.3 Results were considered in the context of the relevant odour benchmark level. It is 

considered that the use of the stated measures to reduce uncertainty and the use of 

worst-case assumptions when necessary has resulted in model accuracy of an 

acceptable level. 
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5.0 ASSESSMENT 

 

5.1.1 Dispersion modelling of potential odour emissions was undertaken using the input data 

specified previously. Predicted odour concentrations at the discrete receptor locations 

are summarised in Table 11. It should be noted that the odour concentrations are 

presented as a 98th %ile of 1-hour mean values over the relevant assessment year. The 

maximum concentration across the five years of results is highlighted in bold. 

 

Table 11 Predicted Odour Concentrations 

Receptor Predicted 98th %ile 1-hour Mean Odour 

Concentration (ouE/m3) 

2013 2014 2015 2016 2017 

R1 Residential - Tower Hill 0.20 0.14 0.18 0.19 0.18 

R2 Residential - Tower Hill 0.23 0.19 0.18 0.20 0.20 

R3 Residential - Tower Hill 0.15 0.09 0.13 0.14 0.13 

R4 Residential - Ashtree Farm 0.16 0.17 0.19 0.21 0.20 

R5 Residential - King Hill 0.10 0.12 0.12 0.12 0.09 

R6 Residential - Spitfire Road 0.09 0.11 0.11 0.10 0.11 

R7 Industrial - In-Vessel Composting Facility 0.76 0.43 0.49 0.51 0.52 

R8 Industrial - In-Vessel Composting Facility 1.00 0.62 0.65 0.60 0.84 

R9 Industrial - In-Vessel Composting Facility 1.83 1.86 1.91 1.94 1.91 

R10 Industrial - Blaise Quarry (Office) 0.53 0.56 0.57 0.57 0.58 

R11 Industrial - Blaise Quarry (Extraction Area) 0.56 0.54 0.61 0.41 0.59 

R12 Industrial - Blaise Quarry (Extraction Area) 0.56 0.52 0.60 0.35 0.57 

R13 Industrial - Blaise Quarry (Extraction Area) 0.52 0.50 0.54 0.29 0.50 

 

5.1.2 As indicated in Table 11, predicted odour concentrations were below the EA odour 

benchmark of 1.5ouE/m3 at all receptor locations for all modelling years, except for R9 

which represents the existing In-Vessel Composting facility to the north of the site. At this 

location there was a minor exceedence of the 1.5ouE/m3 benchmark. However, due to 

the industrial nature of the receptor and associated low sensitivity, it is considered unlikely 

that the predicted levels would result in adverse odour effects.  
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5.1.3 Reference should be made to Figure 6 to Figure 10 for graphical representations of 

predicted odour concentrations throughout the assessment extents. These indicate 

maximum levels in close proximity to the odour sources with levels reducing sharply over a 

short distance.  
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6.0 CONCLUSION 

 

6.1.1 Redmore Environmental Ltd was commissioned by H&C Consultancy Ltd to undertake an 

Odour Assessment in support of an AD plant located on land at Blaise Farm Quarry, West 

Malling, Kent. 

 

6.1.2 Odours from a number of sources on site have the potential to cause impacts at sensitive 

locations. An Odour Assessment was therefore undertaken to consider effects in the 

vicinity of the facility. 

 

6.1.3 An initial screening exercise to identify potentially significant odour sources at the site was 

undertaken. This indicated the risk of impacts as a result of releases from a number of EPs 

was not significant. Any releases that could not be screened from the assessment were 

considered further through dispersion modelling. 

 

6.1.4 Potential odour releases from the relevant sources were defined based on information 

obtained from H&C Consultancy Ltd. These were represented within a dispersion model 

produced using ADMS-5. Impacts at sensitive receptor locations were quantified and the 

results compared with the relevant odour benchmark level. 

 

6.1.5 Predicted odour concentrations were below the relevant EA odour benchmark level at all 

residential receptor locations for all modelling years. As such, potential odour emissions 

from the facility are not considered to be significant. 
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7.0 ABBREVIATIONS 

 

AD Anaerobic Digestion 

CERC Cambridge Environmental Research Consultants 

C6H6 Benzene 

CH4 Methane 

CHP Combined Heat and Power 

CO Carbon monoxide 

CO2 Carbon dioxide 

DEFRA Department for Environment, Food and Rural Affairs 

EA Environment Agency 

EC  European Commission 

EP Emission Point 

GAC Granular Activated Carbon 

HGV Heavy Goods Vehicle 

H2S Hydrogen sulphide 

LPG Liquified Petroleum Gas 

NGR National Grid Reference 

NO Nitric oxide 

NO2 Nitrogen dioxide 

NOx Oxides of nitrogen 

SO2 Sulphur dioxide 

VOC Volatile Organic Compound 

z0 Roughness length 

%ile Percentile 
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