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ADAS UK Ltd was commissioned by Earthworm Plc to undertake an Odour Impact Assessment for a 

proposed Biomass and Wastewater Treatment Plant on land off Browns Road, Daventry. 

The plant will comprise a bubbling fluidised bed combustor, boiler, two screw expanders (up to 1.0MWe 

renewable electricity generation) and four waste water treatment evaporator units.  

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

receptors. An Odour Impact Assessment has therefore been undertaken to consider potential impacts in 

the vicinity of the proposed facility.  

The results of previous odour monitoring undertaken at the site were used to quantify emission rates for 

the existing process. These monitoring results, together with predictions based on UKWIR reference data 

and process conditions of the proposed facility were used to quantify both existing and proposed future 

impacts at sensitive receptor locations around the proposed plant using dispersion modelling. The results 

were subsequently compared with appropriate odour benchmark levels to determine the potential for 

adverse effects in the vicinity of the site.  

Comparative modelling has been carried out for both the existing plant and the proposed new 

developments. The modelling predicts that odour exposure levels at all identified discrete receptor points 

are below the suggested benchmark range of 3.0 to 5.0 ouE/m3.  

Based on the assessment results, it is not anticipated that significant odour impacts occur at any sensitive 

location as a result of operation of the Biomass and Wastewater Treatment Plant. As such, the potential 

for adverse odour impacts in the vicinity of the site is considered to be low and would not result in any 

significant loss of local residential amenity. 

It should be noted that predicted impacts were based on a worst-case assessment scenario of the 

proposed evaporator units and biofilter constantly emitting the maximum anticipated level of odour. As 

such, predicted results are considered to overestimate actual impacts. 
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This Odour Impact Assessment has been prepared by ADAS UK Ltd under instruction from Earthworm Plc 

for a proposed Biomass and Wastewater Treatment Plant (WwTP) on land off Browns Road, Daventry. 

Atmospheric emissions from the proposed WwTP have the potential to cause increases in ground level 

odour concentrations. An Odour Impact Assessment was therefore required to consider impacts as a 

result of the proposed scheme. The relevant assessment inputs and assumptions are set out in the 

following report. 

 

The site is located west of Daventry at approximate National Grid Reference (NGR): 455500, 262500 and 

is bounded to the east by the Ford Distribution Centre, to the north by agricultural land, and to the west 

and south by leisure and sport facilities. The total area of the site is approximately 0.6ha. Figure 1 in 

Appendix I shows a location plan. 

The plant will comprise a Combined Heat and Power (CHP) unit which will consist of a bubbling fluidised 

bed (BFB) combustor, boiler and two screw expanders (up to 1.0MWe of renewable electricity generation) 

and a WwTP containing four waste water treatment evaporator units with associated storage tanks.  

Atmospheric emissions from the proposed WwTP have the potential to cause increases in ground level 

odour concentrations at sensitive receptor locations around the site. An Odour Impact Assessment was 

required to quantify impacts in the vicinity of the site. This is detailed in the following report.  

 

The current activities on site include the processing of green waste with approximately 1% food waste, 

which is taken in to an existing Reception Hall where it is shredded and loaded into an in-vessel 

composting (IVC) unit. After 5-days residence time in the 10 in-vessel cells the material is chopped and 

conveyed out into the Maturation Hall.  

Both buildings and the IVC vessels are under air extraction and the extracted air is treated in an existing 

biofilter which is designed to reduce odour emissions from the processing activities. 

 

 

As part of the proposed development green waste processing and composting will cease and the plant 

will instead take in pre-shredded waste wood at a rate of up to 30,000 tonnes per annum. The biomass 

will be delivered into a storage hall with 4-days capacity and then onto a self-feeder floor to supply the 

proposed new biomass plant on demand.  

The biomass will be fed into a bubbling fluidized bed (BFB) combustor heating water to supply 15 tonnes 

per hour of 190°C steam at 22bar.The biomass plant will be free-standing in the yard between the two 

site buildings. Figure 1 shows a site layout plan. 

The steam generated will pass through two 500kWe screw expanders, which will generate electricity, 

initially to meet on site demand with the balance exported to the grid. Once the steam has passed through 

the screw expanders it will be ducted into the water process hall where it will operate four evaporators, 

each with the capacity to process 1,800 litres of wastewater per hour. The evaporators will be skid-

mounted Draygon "run dry" type units, automated to run unattended 24-hours a day.  
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Waste water will be transported to the site via tanker and discharged into the two 98,000 litre storage 

tanks located along the Waste Water Treatment Building. The holding tanks will supply the evaporators 

on demand. Evaporated water vapour will either be condensed or vented to atmosphere. The condensed 

water will be recirculated to one of the holding tanks and discharged to drain in some proportion, 

depending on the remaining level of contamination. 

 

Woody biomass fuel will be delivered into the storage hall at an average rate of at a rate of up to 30,000 

tonnes per annum. Different types of biomass will be loaded onto the self-feeding floor to average out 

variations in feedstock.  

Waste water will be transported to the site via tanker and discharged into storage tanks. If there is a large 

amount of re-distilling necessary, lower volumes of waste water will be imported. The exact volume of 

water received will be scaled up or down according to the process capacity at that point in time, for 

example if one of the evaporators were not working at full capacity then the intake of waste water will be 

reduced in proportion. This will ensure that the storage capacity on site is never exceeded. 

Steam from the CHP unit will be used to drive the screw expanders, generating electricity. The site power 

needs will be drawn from the screw expanders electrical output and the balance generated will be sold 

via a two-way meter to the National Grid. 

Ash from the BFB totalling about 0.4 tonnes per day will be exported, along with the small amount of dry 

solids from the evaporators, to composting operations at other sites. 

All the steam generated will be delivered through the screw expanders to the evaporator units. 

Wastewater stored in holding tanks can be run through any or all of the evaporator units. One of the units 

will be equipped with a condenser which will be used for water streams that generate vapour that is 

potentially too odorous to release directly to atmosphere or through a biofilter. The site will have a 40ft 

containerised biofilter which will be used to abate odour emissions in extracted air from both the 

feedstock store and the WwTP. 

The condenser evaporator will be capable of re-distilling the vapour as much as is necessary to reduce the 

odour and further clean and clarify the water for discharge to drain. Prior to the discharge of condensed 

clean water to surface water it will be stored in a 72,000 litre galvanised steel water storage tank located 

to the south of the Waste Water Treatment Building. 

The combustor, boiler, screw expanders and evaporators will run 24-hours a day, 8,000-hours per year. 

Biomass loading, wastewater reception and maintenance will be completed during the working day. 
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The following legislation and guidance has been used in this assessment: 

 H4: Odour Management, Environment Agency (EA), 2011; 

 Odour Guidance for Local Authorities, Department for Environment, Food and Rural Affairs 
(DEFRA), 2010; 

 Environmental Permitting (England and Wales) Regulations (2010); 

 Guidance on the Assessment of Odour for Planning, Institute of Air Quality Management 
(IAQM), 2014; and, 

 Defra Code of Practice on Odour Nuisance from Sewage Treatment Works, 2006. 

 

DEFRA guidance defines odour as: 

"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." 

 

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

varies due to the subjective nature of odour perception. The FIDOR acronym is a useful reminder of the 

factors that can be used to help determine the degree of odour pollution: 

 Frequency of detection - frequent odour incidents are more likely to result in adverse impacts; 

 Intensity as perceived - intense odour incidents are more likely to result in adverse impacts; 

 Duration of exposure - prolonged exposure is more likely to result in adverse impacts; 

 Offensiveness - more offensive odours have a higher risk of resulting in adverse impacts; and, 

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

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

perceived to be particularly intense or offensive. 

The FIDOR factors can be further considered to provide the following issues in regards to the potential for 

an odour emission to cause adverse impacts: 

 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 (wind direction, wind speeds etc.); 
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 The sensitivity of receptors to the emission i.e. whether the odorous compound is more likely to 
cause annoyance, such as the sick or elderly, who may be more sensitive; 

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

 The individual perception of the odour (i.e. whether the odour is regarded as unpleasant). This is 
quite 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, whilst 
others find them less tolerable. 

 

The concentration at which an odour is just detectable to a human nose is referred to as the detection 

threshold. This concept of a threshold concentration is the basis of olfactometry in which a quantitative 

sensory measurement is used to define the concentration of an odour. Standardised methods for 

measuring and reporting the detectability or concentration of an odour sample have been defined by 

European standard BS:EN 13725:2003. The concentration at which an odour is just detectable by a panel 

of selected human odour assessors is defined as the detection threshold and has an odour concentration 

of 1 European odour unit per cubic metre (1ouE/m3). 

At the detection threshold, the concentration of an odour is so low that it is not recognisable as any 

specific odour at all, but the presence of some, very faint, odour can be sensed when the "sample" odour 

is compared to a clean, odour-free sample of air. 

For a simple, single odorous compound (e.g. H2S), the concentration of odour present in a sample of air 

can be expressed in terms of ppm, ppb or mg/m3. More usually, odours are complex mixtures of many 

different compounds and the concentration of the mixture can be expressed in ouE/m3. 

The concept of odour concentrations, as ouE/m3, is based on a correlation between a physiological 

response when odour is detected by the nose and exposure to a particular sample at a specific 

concentration. The results of this assessment are expressed in terms of a single number. The odour sample 

assessed can be one of many individual odorous substances or a complex mixture of many substances, 

and so the odour unit or concentration will vary between test samples. A defined measurement standard 

for the odour unit is prescribed in the BS:EN standard on olfactometry using n-butanol. This gas is used to 

select and calibrate odour panel members. 

An odour at a strength of 1ouE/m3 is the concentration at which 50% of the population can detect the 

odour and 50% cannot within the controlled environment of an odour laboratory1. As an odour becomes 

more concentrated, then it gradually becomes more apparent. Some guidance as to concentrations when 

this occurs can be derived from laboratory measurements of intensity. The following guideline values have 

been stated by DEFRA2 to provide some context for discussion about exposure to odours: 

 1ouE/m3 is the point of detection; 

 5ouE/m3 is a faint odour; and, 

 10ouE/m3 is a distinct odour. 

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, such as: 

 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 develop a tolerance to background and other 
specific odours. In an odour laboratory the determination of detection threshold is undertaken 

                                                           
1  Code of Practice on Odour Nuisance from Sewage Treatment Works, DEFRA, 2006. 
2  Odour Guidance for Local Authorities, DEFRA, 2010. 
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by comparison with non-odorous air, and in carefully controlled, odour-free, conditions. Normal 
background odours such as those from traffic, vegetation, grass mowings etc., can provide 
background odour concentrations from 5 to 60ouE/m3 or more; 

 The recognition threshold may be about 3ouE/m3, 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. 

 

Minimising waste and pollution is a key component of the National Planning Policy Framework.  There is 

no specific guidance for odour; however, odour is defined as pollution within the framework.  It is stated 

in the framework that planning decisions must reflect and where appropriate promote relevant 

obligations and statutory requirements, for example, the Pollution Prevention and Control Act and 

Environmental Permitting (England and Wales) Regulations 2010 (as amended). 

Since the early 1990s the technique of odour dispersion modelling has become well established as a 

means of assessing the off-site odour impact of a very wide range of odorous activities and particularly 

sewage/wastewater and intensive livestock farming (poultry and pigs).  Odour impact benchmark levels 

have been developed as a matter of "custom and practice", of which the best established is the so-called 

"Newbiggin" standard.   

The widely accepted convention in the UK is that odour impacts are expressed as 98th percentile (%-ile) 

hourly means, and these standards have been based on "dose-response"relationships which take account 

of normal temporal and metrological variations in downwind/off-site odour impacts. 

 

This empirical standard, of 5.0ou/m3 at the 98th %-ile, has been widely used in the wastewater (sewage) 

sector in the UK and elsewhere, to assess the likelihood of community annoyance.  This standard was 

derived from an early 1990s planning appeal decision relating to an appeal by Northumberland Water for 

the construction of a wastewater treatment facility at Newbiggin-by-the-Sea in Northumberland in which 

evidence on potential off-site odour impacts was presented using odour dispersion modelling.  The 

decision in this appeal case was the origin of the now well-established "Newbiggin" criterion that has been 

used, and is still used to this day, for odour impact assessments. 

 

In 2001 the UK Water industry Research (UKWIR) organisation undertook research into correlations 

between (dispersion) modelled odour impact and the distribution of odour complaints around 

wastewater (sewage) treatment works. The findings of this work are concisely summarised in a recent 

Chartered Institute of Water and Environmental Management document: 

"The main source of research into odour impacts in the UK has been the wastewater industry and the 

most in-depth study published study in the UK of the correlation between of modelled odour impacts 

and human response (dose-effect) was published by UK Water industry Research (UKWIR) in 2001. 

This was based on a review of the correlation between reported odour complaints and modelled odour 

impacts in relation to 9 wastewater treatment works in the UK with ongoing odour complaints. The 

findings of this research (and subsequent UKWIR research) indicated the following: 

 At modelled exposures of below C98, 1-hour 5ouE/m3, complaints are relatively rare, at only 3% of the 

total registered; 
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 At modelled exposures between C98, 1-hour 5ouE/m3 and C98, 1-hour 10ouE/m3, a significant proportion 

of total registered complaints occur; 38% of the total; 

 The majority of complaints occur in areas of modelled exposure greater than C98, 1-hour 10ouE/m3, 

59% of the total." 

In effect these findings demonstrated that with appropriate modelling, potential odour impact and 

annoyance is effectively controlled at 98th%-ile hourly mean odour impacts of 5 ouE/m3 or less. These 

findings are consistent with the Newbiggin standard and ADAS experience of correlating odour 

impacts/complaints (and the absence of complaints) with dispersion modelling results.  

 

The Chartered Institution of Water and Environmental Management (CIWEM) prepared a position 

statement on odour impact assessments, which was finalised in February 2011. The objectives are set out 

as: 

"To outline the main issues relating to odours arising from industrial premises, wastewater treatment 

plants, sewers and pumping stations, waste management facilities and agricultural activity, taking 

account of legislation, regulators, the public and other stakeholders and emerging best practice, 

particularly in a UK context". 

The CIWEM document concludes: 

"Given the differing odour impact criteria available, the selection of the most appropriate criterion 

should be determined by the objective of the assessment (whether this be against a standard of 

avoidance of nuisance or 'significant pollution') and the nature of the odour under assessment. 

It is, therefore, the view of CIWEM that these and other odour impact criteria should be regarded as 

indicative guidelines and cannot be applied as over-arching statutory numerical standards. CIWEM 

considers that the following framework is the most reliable that can be defined on the basis of the 

limited research undertaken in the UK at the time of writing: 

 C98, 1-hour >10ouE/m3 - complaints are highly likely and odour exposure at these levels represents an 

actionable nuisance; 

 C98, 1-hour >5ouE/m3 -  complaints may occur and depending on the sensitivity of the locality and 

nature of the odour this level may constitute a nuisance 

 C98, 1-hour <3ouE/m3 - complaints are unlikely to occur and exposure below this level are unlikely to 

constitute significant pollution or significant detriment to amenity unless the locality is highly 

sensitive or the odour highly unpleasant in nature." 

This guidance suggests that odour exposures of 3.0 ouE/m3 or less are appropriate where the objective is 

the protection of amenity unless the area is particularly sensitive or if the odour is highly unpleasant in 

nature. 

 

The EA has issued the H4 guidance on odour2 which contains indicative benchmark levels for use in the 

assessment of potential impacts from facilities regulated under the Environmental Permitting (England 

and Wales) Regulations (2010) and subsequent amendments.  

Benchmark levels are stated as the annual 98th%-ile hourly mean concentrations in ouE/m3 for odours of 

different offensiveness. In practice this is the 175th highest hourly average recorded in the year. This 

parameter reflects the previously described FIDOR factors, where an odour is likely to be noted on several 
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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 1-hour mean (ouE/m3) 

Most offensive odours: 

• Processes involving decaying animal or fish  

• Processes involving septic effluent or sludge 

• Biological landfill odours 

1.5 

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 

The H4 guidance is not directly applicable to the vast majority of UK Wastewater Treatment Works 

(WwTWs) because they are not permitted under the Environmental Permitting Regulations and indeed 

the H4 guidance explicitly warns that it should not be used outside the context of permitted activities, so 

H4 can only be considered as informative in this case. With that caveat the only specific reference in the 

H4 guidance to odours from effluents is that odours from "processes involving septic effluents and 

sludges" should be placed in the most offensive category and the target suggested in H4 for most offensive 

odours is an hourly mean odour concentration of 1.5 ouE/m3 at the 98th%-ile. The "default" exposure 

standard in H4 for all none-specified odours is 3.0 ouE/m3, and it can be reasoned that this includes non-

septic sewage. 

At the proposed site it could be reasoned that that since all wastewaters are stored and processed in a 

fully enclosed system, none of the proposed sources would fit in the septic effluents and sludge category. 

As such, odour sources on the proposed WwTP could well be classified as 'moderately offensive', so that 

the 3.0 ouE/m3 benchmark is appropriate in accordance with the criteria shown in Table 1.  

Thus it can be reasoned that although not strictly applicable to this Works, the H4 guidance supports the 

use of a 3.0 ouE/m3 impact standard in this case. 

 

In a recent, and highly relevant, planning appeal decision concerning residential development close to an 

existing sewage works at Stanton in Suffolk (Appeal Ref: APP/E3525/A/11/2162837) the Planning 

Inspector considered a good deal of precedent decisions relating to developments near STWs and 

evidence on odour impact standards and concluded: 

"On balance, and taking the relevant advice, decisions and practice into account, it seems to me that 

the appropriate threshold for this type of small STW is more than the 1.5 ouE/m3 now promoted by 

AW (Anglian Water) and the Council. I consider that a more appropriate threshold in this case is  

3 - 5 ouE/m3, the level of the DEFRA guidance’s "faint odour"." 

Also in the planning arena, recent planning guidance has been published by the Institute of Air Quality 

Management (IAQM) "Guidance on the assessment of odour for planning" 2014).  This guidance suggests 
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that in residential areas 98th%-ile odour exposures of 1.5 to 3.0 ouE/m3 and from 3.0 to 5.0 ouE/m3 can be 

expected to have "moderate" effects, and at exposures greater than 5.0 ouE/m3 there can be substantial 

(adverse) effects.  

 

It should be noted that the prediction that any particular property lies above a particular concentration 

does not necessarily imply that a loss of residential amenity (or a nuisance) will follow. However, it is 

suggested that the probability of such an occurrence is increased in proportion to the exceedence.   

ADAS has generally found that a range of odours, including those from wastewater treatment works, are 

unlikely to cause significant unacceptable off-site impacts with annual 98th%-ile odour concentrations in 

a range up to 10.0ouE/m3. However, as exposure exceeds 5.0ouE/m3 at the annual 98th%-ile, there is an 

increasing risk of annoyance, and above 10.0ouE/m3 (at the annual 98th%-ile), some complaints and 

adverse impact might be expected. These observations are consistent with the empirical standard of 

5.0 ouE/m3 at the annual 98th%-ile, that has been widely used in the landfill and wastewater industries in 

the UK and elsewhere, to assess the likelihood of community annoyance.  

Odour impacts have been assessed taking account of the Newbiggin standard, UKWIR research findings, 

the Environment Agency and DEFRA guidance. Odour impacts have thus been illustrated using odour 

contours of 10.0ouE/m3, 5.0ouE/m3, 3.0ouE/m3, and most cautiously also 1.5ouE/m3.   

Planning appeal decisions and Environment Agency guidance suggests that 3.0ouE/m3 to 5.0ouE/m3 is the 

most appropriate benchmark range to use to assess odour impacts. 

 

The National Planning Policy Framework (NPPF)3 was published on 27th March 2012 and sets out the 

Government's core policies and principles with respect to land use planning, including air quality. The 

document includes the following considerations which are relevant to this assessment: 

"The planning system should contribute to and enhance the natural and local environment by:  

[…]  

Preventing both new and existing development from contributing to or being put at unacceptable risk 

from, or being adversely affected by unacceptable levels of soil, air, water or noise pollution or land 

instability" 

The implications of the NPPF have been considered during the production of this report. 

 

The IAQM published the 'Guidance on the Assessment of Odour for Planning'4 document on 20th May 

2014. This guidance specifically deals with assessing odour impacts for planning purposes, namely 

potential effects on amenity. The assessment methodology outlined in the guidance has been utilised in 

this report where relevant. 

 

                                                           
3 National Planning Policy Framework, Department for Communities and Local Government, 2012. 
4  Guidance on the Assessment of Odour for Planning, IAQM, 2014. 
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The proposed WwTP may result in odour emissions during normal operations. These were assessed in 

accordance with the following stages: 

 Identification of odour sources; 

 Identification of odour emission rates; 

 Dispersion modelling of odour emissions; and, 

 Comparison of modelling results with relevant criteria. 

The following sections outline the methodology and inputs used for the assessment.  

 

Existing odour sources were identified at the site and are summarised in Table 2. Figure 1 in Appendix I 

provides a graphical representation of the modelled odour sources. 

Table 2 Existing Odour Sources 

Source 
NGR (m) 

Type Elevation (m) Area (m2) 
X Y 

1 Existing Biofilter 1  455476.5 262559.8 Area Source 3.0 262.8 

2 Existing Biofilter 2 455479.0 262553.2 Area Source 2.6 29.1 

Currently both buildings and the vessels are continuously extracted and the extracted air is abated by a 

large biofilter (No.1) while an existing containerised biofilter (No. 2) is utilised as an axuilary measure for 

the maturation shed. In addition to these defined odour sources significant current fugitive odour 

emissions are associated with external loading of compost outside the buildings. Fugitive emissions also 

arise as a result of measures taken to prevent over-heating of equipment machines during the summer 

periods by building roller shutters being occasionally left open to avoid demage to these units. This results 

in significant fugitive odour emissions.  

It is expected that in future the proposed operation of the site will not result in any significant odour 

emissions as the biomass feedstock imported will consist of waste wood with very low odour potential 

compared to the green wate and foodwaste during current procedures. Additionally the in-vessel 

composting will not continue as part of the proposed development. Wastewater will be delivered, stored 

and processed in a fully enclosed system, therefore the potential for fugitive odour emissions from this 

part of the process is negligible.  

The proposed operation of the site is not expected to result in any siginificant fugitive odour emissions 

when compared to the existing operations. Therefore any odour impact associated with the development 

has been assessed by considering the controlled emissions from the proposed biofilter and Evaporator 

stacks.   

Potential odour sources were identified for the proposed WwTP and are summarised in Table 3. Figure 1 

in Appendix I provides a graphical representation of the modelled odour sources. 

Table 3 Proposed Odour Sources 

Source 
NGR (m) 

Type Elevation (m) 
Stack 

Diameter (m) X Y 

A2 Evaporator Stack 1  455476.5 262559.8 Point Source 9.8 1.05 

A3 Evaporator Stack 2 455479.0 262553.2 Point Source 9.8 1.05 



 
Proposed Biomass and Waste Water Treatment Plant - Browns Road, Daventry 
Odour Impact Assessment 

© ADAS   11  

 

Source 
NGR (m) 

Type Elevation (m) 
Stack 

Diameter (m) X Y 

A4 Evaporator Stack 3 455481.5 262546.6 Point Source 9.8 1.05 

A5 Evaporator Stack 4 455484.1 262540.0 Point Source 9.8 1.05 

A6 Proposed Biofilter 1 455497.8 262517.0 Area Source 2.6 12.20 x 2.40* 

Note: *Length and width  

 

Dispersion modelling was undertaken using ADMS 5 (v5.0.0), which has been developed by Cambridge 

Environmental Research Consultants (CERC) Ltd. ADMS 5 is a steady-state atmospheric dispersion model 

that is based on modern atmospheric physics. 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. 

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. 

ADMS 5 has been chosen because it is "fitted for the purpose of the modelling procedure" as defined by 

the guidelines published by the Royal Meteorological Society (Britter et al, 1995 and Ireland et al, 2006). 

The group that leads the development of ADMS 5 is CERC, but the UK Met Office and others have made 

significant contributions. The model has been extensively validated against site measurements. Details of 

these validation studies and information on the development of ADMS are available on the CERC website. 

 

The scenarios considered in the modelling assessment are summarised in Table 4. 

Table 4 Dispersion Modelling Scenarios 

Scenario 
Modelled As  

Short Term Long Term 

1 Odour (Existing Operation) 98th%-ile 1-hour mean - 

2 Odour (Proposed Operation WwTP Evaporators Only) 98th%-ile 1-hour mean - 

3 Odour (Proposed Operation Including Biofilter) 98th%-ile 1-hour mean - 

 

Existing Emissions 

Existing process emission rates were measured during an odour emissions measurement survey 

undertaken at the site by Odournet UK Ltd. This data was utilised to calculate the relevant odour emission 

rates set out in Table 5.  

Table 5 Existing Emission Rates 

Source 
Total Area (m2) Odour Emission Rate  

ouE/s ouE/m2/s 

1 Existing Biofilter 1  262.8 12537.3 47.71 
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Source 
Total Area (m2) Odour Emission Rate  

ouE/s ouE/m2/s 

2 Existing Biofilter 2 29.1 3739.2 128.3 

Proposed Emissions 

Anticipated odour emission rates for the proposed containerised biofilter are based on existing monitored 

rates associated with Existing Biofilter 2 as set out in Table 5.  

It should be noted that existing composting activities have significantly higher odour potential than those 

associated with the proposed biomass processes. However, as a precauationary approach, no reduction 

in odour potential has been assumed to arise from the proposed changes. 

Odour emission rates associated with the operation of the evaporator units are derived from data issued 

by the technology provider. Process conditions were provided by Earthworm Plc. These are identical for 

each evaporator unit. Reference should be made to Table 6 for dispersion modelling inputs.  

Table 6 Proposed Evaporator Unit - Process Conditions (for each evaporator) 

Parameter Value Unit 

Volumetric flow rate (actual) 7,320 m3/h 

Temperature 150 ˚C 

Stack height  9.8 m 

Internal stack diameter  1.05 m 

The UKWIR Odour Control In Wastewater Treatment - Technical reference Document5 provides typical 

odour potential values for sewage (wastewater) and sludge in the UK. The maximum odour potential 

associated with raw sludge, and the values are in the range of 1,000,000 to 20,000,000ou/m3.  

In order to represent a worst case assessment, future emission rates associated with the proposed 

evaporator units are based on the highest odour potential of 20,000,000ouE/m3 for sludge, which is 

expected to represent a signifiant over-estimate of emission from less "concentrated" wastewater. This 

data was utilised to calculate the equivalent odour emission rates. Table 7 shows the evaporator stacks' 

odour emission rates calculations. 

Table 7 Evaporator Stack Odour Emission Rate Calculations (for each evaporator) 

Wastewater Odour 

Potential (ouE/m3)  

Wastewater Throughput 

Capacity (m3/h) 

Associated Odour 

Emissions (ouE/h) 

Resulting Odour 

Emission Rate (ouE/s) 

20,000,000 1.8 36,000,000 10,000 

Respective odour emission rates for the proposed biofilter and the calculated rates for each evaporator 

unit are presented in Table 8. 

Table 8 Proposed Emission Rates 

Source 
Odour Emission Rate  

ouE/m3 ouE/s 

A2 - A5 Evaporator Stack 1 - 4 (each) 4918.03 10,000 

                                                           
5  Odour Control In Wastewater Treatment - Technical reference Document, UKWIR, 2001. 
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Source 
Odour Emission Rate 

ouE/s ouE/m2/s 

A6 Proposed Biofilter  3739.2 128.3 

 

Dispersed odour impacts were predicted over the area NGR: 454700, 261800 to 456200, 263300. One 

Cartesian grid with a resolution of 20m was included in the model. Results were subsequently used to 

produce contour plots using the Surfer software package. 

 

A sensitive receptor is defined as any location which may be affected by changes in air quality as a result 

of a development. These have been defined for odour impacts in the following Sections. 

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) 

ID Location X Y 

R1 Elderstubbs Farm 455317.0 262489.2 

R2 Ashtree Farm 454935.2 261809.6 

R3 The Tollgate 455279.1 261822.4 

R4 Drayton Lodge 455689.1 261933.6 

R5 15 The Cherwell 455818.2 262123.7 

R6 12 The Leam 455862.8 262220.9 

R7 46 The Witham 455951.7 262338.2 

R8 1 Eden Close 456091.7 262494.3 

The sensitive receptors identified in Table 9 represent the most sensitive locations. However, this is not 

an exhaustive list and there may be other locations within the vicinity of the site that may experience air 

quality impacts as a result of the development that have not been individually identified above. Figure 1 

in Appendix I provides a graphical representation of the sensitive receptor locations. 

 

Ordnance Survey Landform Panorama terrain data was included 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 area. This was pre-processed using the dedicated terrain function within ADMS 5. 

 

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

buildings close to the emission point. 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. 
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Analysis of the site layout indicated that a number of structures in the vicinity of the plant 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 

(˚) 
ID Description X Y 

1 Fuel Hall 455443.4 262620.8 9.30 45.00 30.00 69.0 

2 Walking Floor 455452.3 262596.9 5.00 6.00 14.50 69.0 

3 WwTP  455475.4 262548.1 8.80 35.30 23.00 69.0 

4 Offices 455485.9 262511.7 6.50 13.20 14.40 66.0 

5 Wastewater Tank 1 455476.9 262523.4 3.04 5.50 - - 

6 Wastewater Tank 2 455490.3 262528.6 3.04 7.30 - - 

7 Wastewater Tanks 3 455483.6 262526.0 3.04 7.30 - - 

8 Filters and Condensate Tank 455465.5 262570.2 3.00 5.00 8.20 69.0 

9 BFB Combustor 455472.3 262573.0 17.20 8.15 - - 

10 Proposed Biofilter 455497.8 262517.0 2.60 12.20 2.40 66.0 

11 Ford Centre 455646.8 262761.7 9.00 238.10 604.50 72.8 

Figure 1 provides a graphical representation of the modelled building layout and as used in the ADMS 5 

model input. 

 

A roughness length (z0) of 0.5m was used in the dispersion modelling study. This value of z0 is considered 

appropriate for the morphology of the assessment area and is suggested within ADMS 5 as being suitable 

for 'parkland, open suburbia'. A roughness length (z0) of 0.2m was considered appropriate for the 

morphology of the meteorological station and is suggested within ADMS 5 as being suitable for 

'agricultural areas (min)'. 

 

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

Obukhov length of 30m was used in the dispersion modelling study. This value is considered appropriate 

for the nature of the assessment area and is suggested within ADMS 5 as being suitable for 'mixed 

urban/industrial'. A minimum Monin-Obukhov length of 10m was considered appropriate for the 

morphology of the meteorological station and is suggested within ADMS 5 as being suitable for 'small 

towns < 50,000'. 

 

Meteorological data used in this assessment was taken from Church Lawford meteorological station, over 

the period 1st January 2010 to 31st December 2014 (inclusive). Church Lawford meteorological station is 

located at NGR: 445632, 273629 which is approximately 18km south-east of the proposed development. 
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LAQM.TG(09)6 recommends meteorological stations within 30km of an assessment area as being suitable 

for detailed modelling.  

All meteorological data used in the assessment was provided by the UK Met Office. Figure 2 shows wind 

roses of the Church Lawford meteorological data. 

 

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, land use 
characteristics and meteorology; and, 

 Variability - randomness of measurements used. 

Potential uncertainties in model results have been 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 5-years of annual meteorological data sets 
from the closest observation site to the facility to take account of local conditions; 

 Plant operating conditions - Plant operating conditions were provided by Earthworm Plc. As such, 
these are considered to be representative of operating conditions; 

 Emission rates - Emission rates were obtained from Earthworm Plc. As such, these are considered 
to be representative of likely emissions; 

 Receptor locations - A Cartesian Grid was included in the model in order to calculate maximum 
predicted concentrations throughout the assessment extents. 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 odour 
concentrations. 

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. 

 

In order to provide a robust assessment, predicted ground level odour concentrations were compared 

with the odour benchmark range of 3.0ouE/m3 to 5.0ouE/m3 as a 98th%-ile of 1-hour means.  

                                                           
6  Local Air Quality Management Technical Guidance LAQM.TG(09), DEFRA, 2009. 
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Dispersion modelling of odour emissions was undertaken with the inputs described in Section 3.  

Figures 3 to Figure 8 show graphical representations of predicted odour concentrations as contours in the 

area around the site. 

It should be noted that the data shown in Figures 3 to 8 are predictions from the meteorological dataset 

which resulted in the maximum concentration throughout the model domain. For example, the maximum 

98th%-ile 1-hour mean odour concentration for the existing scenario was predicted using the 2012 

meteorological data set. As such, the contours shown in Figure 3 were produced from the 2012 model 

outputs.  

In addition to the maximum results, an average contour representative of the 5-year mean concentrations 

across the assessment extent were prepared for each modelling scenarios. 

Five year average mean 98th%-ile 1-hour mean odour concentrations at discrete receptor locations are 

summarised in Table 11.  

Tables AII.1 to AII.3 in Appendix II present the odour impact assessment for each individual year within 

the 5-year modelling period with the maximum concentration across the five years of results highlighted 

in bold. 

Table 11 Predicted Odour Concentrations 

Receptor  
Predicted Five year Average Mean 98th%-ile 1-hour mean Odour Concentrations 

(ouE/m3) 

ID Description 1 - Existing  

2 - Proposed 

WwTP 

Evaporators 

Only 

Change  

3 - Proposed 

Biofilter and 

WwTP 

Evaporators  

Change  

R1 Elderstubbs Farm 2.74 2.22 -0.53 2.73 -0.01 

R2 Ashtree Farm 0.12 0.22 0.11 0.25 0.14 

R3 The Tollgate 0.14 0.22 0.08 0.26 0.12 

R4 Drayton Lodge 0.17 0.28 0.10 0.32 0.14 

R5 15 The Cherwell 0.35 0.58 0.23 0.67 0.32 

R6 12 The Leam 0.55 0.68 0.12 0.82 0.27 

R7 46 The Witham 0.69 0.62 -0.07 0.75 0.07 

R8 1 Eden Close 0.37 0.44 0.07 0.53 0.16 

Note: Negative changes are considered as a reduction in odour concentrations as a result of the proposals 

The results set out in Table 11 show that predicted odour impacts are all below the benchmark range of 

3.0 to 5.0ouE/m3 at all proposed residential receptor locations.  

It should be noted that predicted odour concentrations at R1 - Elderstubbs Farm are predicted to decrease 

as a result of the proposals during both proposed assessment scenarios as a result of the development.  

Figures 3 to 8 provide graphical representations of maximum meteorological year and 5-year average 

mean predicted odour concentrations throughout the assessment area for all 3 assessment scenarios. 

These maps show the highest odour impacts in close proximity to the odour sources, with concentrations 

reducing over a short distance. Odour concentrations greater than 5ouE/m3 pass over the site boundary. 

These exceedances are only predicted over non-sensitive areas in the vicinity of the site. 
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Based on the assessment results, it is not anticipated that there is a significant risk of adverse odour 

impacts occurring at any sensitive location as a result of emissions from the proposed development. As 

such, the potential for adverse odour impacts at sensitive receptor locations is considered to be low. 
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ADAS UK Ltd was commissioned by Earthworm Plc to undertake an Odour Impact Assessment for a 

proposed Biomass and Wastewater Treatment Plant on land off Browns Road, Daventry. 

The plant will comprise a bubbling fluidised bed combustor, boiler, two screw expanders (up to 1.0MWe 

renewable electricity generation) and four evaporator waste water treatment units.  

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

receptors. An Odour Impact Assessment was therefore undertaken to consider effects in the vicinity of 

the proposed facility.  

The results of previous odour monitoring undertaken at the site were used to quantify emission rates for 

the existing process. These monitoring results, together with predictions based on UKWIR reference data 

and process conditions of the proposed facility were used to quantify existing and proposed future 

impacts at sensitive receptors in the area around the plant using dispersion modelling. The results of the 

modelling were subsequently compared with relevant odour benchmark levels to determine the potential 

for adverse effects in the vicinity of the site. 

Predicted odour concentrations were below the selected benchmark range of 3.0 to 5.0ouE/m3 at all 

sensitive locations in the vicinity of the site for all modelling scenarios. Based on the assessment results, 

significant odour impacts are not predicted at any sensitive location as a result of the operation of the 

facility. As such, the potential for adverse odour impact in the vicinity of the site is considered to be low. 

The assessment results indicate maximum odour levels in close proximity to the facility, with 

concentrations reducing over a short distance. Odour concentrations greater than 5ouE/m3 pass over the 

site boundary. These exceedances are only predicted over non-sensitive areas in the vicinity of the site. 

Based on the assessment results, it is not anticipated that significant odour impacts occur at any sensitive 

location as a result of operation of the proposed biomass and WwTP. As such, the potential for adverse 

odour impacts in the vicinity of the site is considered to be low. 

It should be noted that predicted impacts were based on a worst-case assessment scenario of the 

proposed evaporator units and biofilter constantly emitting the maximum anticipated level of odour. As 

such, predicted results are considered to overestimate actual impacts. 
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Table AII.1 present the results of the odour impact assessment for each individual year within the 5-year 

modelling period associated with the existing operation of the site with the maximum concentration 

across the five years of results is highlighted in bold. 

Table AII.1 Predicted Odour Concentrations (5-years) - Existing Scenario 1 

Receptor  Predicted 98th%-ile 1-hour mean Odour Concentrations (ouE/m3) 

ID Description 2010 2011 2012 2013 2014 

R1 Elderstubbs Farm 2.83 2.44 2.56 2.73 3.14 

R2 Ashtree Farm 0.15 0.10 0.10 0.11 0.12 

R3 The Tollgate 0.23 0.12 0.11 0.12 0.12 

R4 Drayton Lodge 0.22 0.13 0.16 0.19 0.16 

R5 15 The Cherwell 0.46 0.28 0.32 0.39 0.31 

R6 12 The Leam 0.69 0.47 0.58 0.57 0.46 

R7 46 The Witham 0.78 0.61 0.71 0.74 0.60 

R8 1 Eden Close 0.39 0.31 0.42 0.38 0.35 

As indicated in Table AII.1, the predicted odour concentrations at the R1 - Elderstubbs Farm are exceeding 

the lower end of odour benchmark of 3.0ouE/m3 during 2014.  

Table AII.2 present the results of the odour impact assessment for each individual year within the 5-year 

modelling period associated with proposed operation of the WwTP evaporators at the site with the 

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

Table AII.2 Predicted Odour Concentrations (5-years) - Proposed Scenario 2 

Receptor  Predicted 98th%-ile 1-hour mean Odour Concentrations (ouE/m3) 

ID Description 2010 2011 2012 2013 2014 

R1 Elderstubbs Farm 2.08 1.96 2.06 2.52 2.46 

R2 Ashtree Farm 0.28 0.20 0.19 0.23 0.22 

R3 The Tollgate 0.33 0.20 0.19 0.19 0.20 

R4 Drayton Lodge 0.35 0.21 0.25 0.31 0.25 

R5 15 The Cherwell 0.74 0.51 0.55 0.60 0.52 

R6 12 The Leam 0.81 0.57 0.71 0.69 0.61 

R7 46 The Witham 0.74 0.53 0.64 0.65 0.52 

R8 1 Eden Close 0.48 0.38 0.47 0.46 0.42 

The results set out in Table AII.2 show that predicted odour impacts are all below the benchmark range 

of 3.0 to 5.0ouE/m3 at all receptor locations for all modelling years with predicted reduction in odour 

concentrations at the R1 - Elderstubbs Farm.  

Table AII.3 present the results of the odour impact assessment for each individual year within the 5-year 

modelling period associated with proposed operation of the WwTP evaporators and the proposed 

biofilter at the site with the maximum concentration across the five years of results is highlighted in bold. 
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Table AII.3 Predicted Odour Concentrations (5-years) - Proposed Scenario 3 

Receptor  Predicted 98th%-ile 1-hour mean Odour Concentrations (ouE/m3) 

ID Description 2010 2011 2012 2013 2014 

R1 Elderstubbs Farm 2.68 2.55 2.54 2.94 2.94 

R2 Ashtree Farm 0.31 0.22 0.22 0.26 0.26 

R3 The Tollgate 0.38 0.23 0.21 0.22 0.24 

R4 Drayton Lodge 0.40 0.24 0.30 0.35 0.30 

R5 15 The Cherwell 0.83 0.59 0.63 0.69 0.61 

R6 12 The Leam 0.98 0.70 0.87 0.84 0.73 

R7 46 The Witham 0.90 0.65 0.80 0.79 0.63 

R8 1 Eden Close 0.57 0.47 0.55 0.55 0.51 

The results set out in Table AII.3 show that predicted odour impacts are all below the benchmark range 

of 3.0 to 5.0ouE/m3 at all receptor locations for all modelling years with predicted reduction in odour 

concentrations at the R1 - Elderstubbs Farm during most assessment years.  

 

 




