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1. INTRODUCTION 

1.1. These representations relate to land described within the Central Lincolnshire Local Plan 

Proposed Submission Draft (March 2022) (CLLPPSD) as land off Larch Avenue (rear of No. 67 

Sudbrooke Lane), Nettleham (the Site). CLLPPSD Policy S80 (Housing Sites in Large Villages) 

identifies the Site as a Residential Site Allocation under site reference: WL/NHAM/10. CLLPPSD 

Policy S80 confirms that the sites identified within the policy schedule are “allocated primarily for 

residential development”. The spatial extent of the Site is confirmed by CLLPPSD Policy Map 54 

– Nettleham. The Site occupies an area totalling 2.44 hectares with CLLPPSD identifying an 

indicative capacity of 46 no. dwellings.  

1.2. Following the publication of the Inspectors’ Matters, Issues and Questions document on 03 

October 2022 (Examination Document Reference: EX015), Knights have been appointed by  Mint 

Properties Partner Trust to make representations on behalf of the owners of the Site. These 

representations respond to the Matters, Issues and Questions raised specifically by the 

Inspectors in relation to the Site. Under Matter 7, Issue 4 – Large Villages – Policy S80, Questions 

29-30 relate to the Site. For ease of reference, the Inspectors’ questions are reproduced below.  

• Q29. How does the site relate to the neighbouring land allocated for development 

in the existing Local Plan? Will the sites come forward together or in isolation? 

• Q30. Is it sufficiently clear what is required by the need to address proximity to the 

sewage treatment works? Is the policy effective? 

1.3. Questions 29-30 are addressed, in turn, in Section 2 which follows. 
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2. RESPONSE TO INSPECTORS’ MATTERS, 
ISSUES AND QUESTIONS 

Q29. How does the site relate to the neighbouring land allocated for development in the existing 

Local Plan? Will the sites come forward together or in isolation? 

2.1. Land to the north and north-west of the Site (CLLPPSD Reference: WL/NHAM/018) was granted 

outline planning permission (OPP) on 05 July 2019 by West Lindsey District Council (WLDC) for 

the following development “Outline planning application for erection of up to 63no. dwellings with 

garages, access roads, footpaths and open space-access to be considered and not reserved for 

subsequent applications” (Application Number: 138494) (the 2019 OPP). The application was 

made by J. Dixon, J. Gauke, J. Pickwell & J. Pickwell. The submitted Site Location Plan edged 

the Site in blue and confirmed that wider land was under the control of the applicant which 

included the Site. An application for the approval of reserved matters was subsequently made by 

Lace Market Properties Ltd. WLDC issued an approval of reserved matters decision notice on 11 

March 2021 (Application Number: 141225) (the 2021 ARM). This land (WL/NHAM/018) is now 

in the process of being developed and built out by a third party.  

2.2. Condition no. 1 of the ARM requires that the approved development must be carried out in 

accordance with the following drawing: TL065-SL-02 Revision D dated 26th November 2020 – 

Site Layout Plan. Drawing Reference: TL065-SL-02 Revision D makes no provision for a possible 

connection to the adopted highway network which would serve the Site – as shown below.  

 

Figure 1: Drawing Reference: TL065-SL-02 Revision D (not-to-scale). 

2.3. The adjacent land (WL/NHAM/018) is under the control of a third party and the two sites are 

expected to come forward in isolation.  
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2.4. Notwithstanding this, it is important to state and make the Inspectors aware of the fact that the 

delivery of the Site is not, in any way, dependent on WL/NHAM/018 for access or any other form 

of infrastructure. The Site benefits from an existing vehicular access point to the south of No. 2 

Larch Avenue which provides access onto Larch Avenue itself – this existing access is shown 

below.  

 
Figure 2: Existing access onto Larch Avenue 

2.5. Both left-hand and right-hand visibility splays at the existing Site access from Larch Avenue 

comply with the requirements of Manual for Streets (DofT & C&LG 2007) (MfS) with the required 

visibility splays achievable within the existing highway boundary. Larch Avenue is a two-way 

single carriageway that is approximately 4.5 metres in width and connects to the wider highway 

network via Sudbrooke Lane. Larch Avenue forms a priority junction with Sudbrooke Lane. The 

junction is street lit, subject to a 30mph speed limit and is approximately 5.5 metres wide with 

footways on both sides of the road. 

2.6. A previous application for the erection of up to 200 no. dwellings was made to WLDC in 2015 

which included the Site and adjacent land at WL/NHAM/018 and WL/NHAM/011 (Application 

Number: 1328471) (the 2015 Application). The 2015 Application proposed that access to serve 

the (up to) 200 no. dwellings would be from an extension of the Hawthorns and from the existing 

junction with Larch Avenue (between No. 2 and No. 2A). Access was considered as part of the 

2015 Application and not reserved for subsequent approval. In their consultation response 

Lincolnshire County Council, as highway authority, raised no objection to the proposed access 

arrangements subject to the imposition of a standard planning condition requiring detailed 

                                                      

 

1 Application Number: 132847 
Description: Hybrid planning application for a change of use to provide areas of public open space-sports facilities, including 
outline planning application for the erection of up to 200no. dwellings and associated roads and infrastructure with access to be 
considered. 
Address: Land off Larch Avenue, Nettleham, Lincolnshire 
Decision: Refused 
Decision dated:15/02/2016 
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specification of the access roads / pavements, including construction details, to be submitted to 

and agreed in writing by the local planning authority. In assessing the merits of the 2015 

Application, the officer’s committee report stated that “Closer to the site, the road network has 

been designed and assessed to accommodate additional traffic. All the roads which form the 

accesses to the site are wide enough for two vehicles to pass with standard pavements either 

side of the highway. Junctions and bends have the appropriate geometry and are capable of 

accommodating the additional traffic.”.  

2.7. Officers concluded that traffic levels generated would not have a severe impact on the highway 

network in terms of congestion nor safety and, therefore, the 2015 Application was acceptable in 

highways terms. It must be noted that the combined indicative capacity of the Site and the 

adjacent emerging allocations at WL/NHAM/018 and WL/NHAM/011 amounts to 166 no. 

dwellings and, therefore, it is more than reasonable to believe that the conclusions reached in 

assessing the 2015 Application in terms of highways safety and the appropriateness of the 

junctions proposed remain valid.  
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Q30. Is it sufficiently clear what is required by the need to address proximity to the sewage 

treatment works? Is the policy effective? 

2.8. Site Specific Requirement (1) (SSR) included within the final column of CLLPPSD Policy S80 

sets out the following requirement “Development to address proximity of sewage treatment works 

and provide mitigation”. However, it is considered that SSR (1) is not justified.  

2.9. As referenced previously, a previous application for the erection of up to 200 no. dwellings was 

made to WLDC in 2015 which included the Site and adjacent land at WL/NHAM/018 and 

WL/NHAM/011 (the 2015 Application). The 2015 Application was supported by a suite of 

technical document including, relevant to SSR (1), an Odour Assessment prepared by Redmore 

Environmental Ltd2. A copy of the Odour Assessment is included at Appendix 1. 

2.10. The Site is located approximately 250 metres south-west of the Nettleham Wastewater Treatment 

Works (WTW) operated by Anglian Water. Due to this relatively close proximity there could be 

potential for residential amenity of future residents to be compromised and the applicants of the 

2015 Application commissioned Redmore Environmental Ltd to assess and determine whether 

the wider site’s proximity to the WTW was a constraint to development. An Odour Assessment 

was undertaken to quantify odour concentrations across the proposed site and provide 

consideration of its suitability for residential usage. 

2.11. Potential odour releases were defined based on information provided by Anglian Water. 

Dispersion modelling was undertaken using the United States Environmental Protection Agency 

(US EPA) dispersion model (AERMOD). As stated by the authors of the Odour Assessment, 

AERMOD is a dispersion model which incorporates improved dispersion algorithms and pre-

processors to integrate the impact of meteorology and topography within the modelling output. 

AERMOD is routinely used throughout the world for the prediction of pollutant dispersion and 

results are accepted within the UK by the Environment Agency and DEFRA. 

2.12. The Odour Assessment concluded the following:  

• The predicted odour concentrations using all three meteorological data sets were 

very similar and show comparable contour plots. There were no exceedences of 

the commonly accepted criteria of 3.0ouE/m3 or the more stringent criteria of 

1.5ouE/m3 at any sensitive location on the site, with a maximum predicted odour 

concentration of 0.70ouE/m3 at a proposed residential unit location. 

• Based on the assessment results, future residents are considered unlikely to be 

exposed to odour concentrations above the relevant criteria as a result of the 

proposed development. 

2.13. In assessing the merits of the 2015 Application, the officer’s committee report provided 

commentary and an assessment of the Odour Assessment which was informed by consultation 

from WLDC’s Environmental Protection officers. The Committee Report states the following:  

The applicant has provided an odour assessment which indicates that there should be 

no significant odour impact upon the proposed residential areas. It is accepted, 

however, that localised environmental conditions would mean that on occasion that 

odour from the treatment works would be noticeable within public amenity areas and 

                                                      

 

2 Odour Assessment (Reference: 1235r1, Date: 23rd June 2016). 
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some residential gardens but these are likely to be infrequent, of short duration and 

unlikely to be deemed a nuisance. 

The odour report has been accepted by Environmental Protection officers as being 

acceptable and the proximity to the STW would not be considered to cause significant 

nuisance to future occupiers or indeed the operation of the works on account of 

complaints.  

2.14. Given that no part of the Site falls within commonly accepted criteria of 3.0ouE/m3 or the more 

stringent criteria of 1.5ouE/m3, it can be demonstrated that the residential amenity of future 

occupiers will not be compromised by the Site’s relative proximity to the WTW. Accordingly, 

mitigation is not necessary to make the development acceptable in planning terms and, therefore, 

SSR (1) is not justified.  
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3. CONCLUSIONS 

3.1. CLLPPSD Policy S80 (Housing Sites in Large Villages) identifies the Site as a Residential Site 

Allocation under site reference: WL/NHAM/010. This emerging allocation continues to be 

supported by the owners of the Site. As demonstrated in the preceding section, the development 

of the Site would not have a severe impact on the highway network in terms of congestion nor 

safety and, therefore, the quantum of development envisaged can be considered acceptable in 

highways terms. Moreover, odour concentrations have been modelled below the relevant 

benchmark level at all sensitive locations in the vicinity of the wider site for all modelling years, 

as documented with the Odour Assessment undertaken by Redmore Environmental Limited. As 

such, potential odour emissions from the Nettleham Wastewater Treatment Works are not 

considered to represent a constraint to the development. 

3.2. The Site is considered to be deliverable when applying the definition provided at Annex 2 and, 

therefore, is expected to make a valuable contribution towards the housing supply position in 

Central Lincolnshire.  
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Executive Summary 

 

Redmore Environmental Ltd was commissioned by Beal Developments Ltd to undertake an 

Odour Assessment in support of a proposed residential development on land off Larch Avenue, 

Nettleham. 

 

The proposed site is located in close proximity to the Nettleham wastewater treatment works. As 

such, there are concerns that odour emissions from the facility may cause loss of amenity for 

future residents of the development and act as a constraint to planning consent. An Odour 

Assessment has therefore been undertaken to quantify odour concentrations across the 

proposed site and provide consideration of its suitability for residential usage. 

 

Potential odour emissions were defined based on information provided by Anglian Water. 

Impacts across the development site 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 

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

the Nettleham wastewater treatment works are not considered to represent a constraint to the 

development. 
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1.0 INTRODUCTION 

 

1.1 Background 

 

1.1.1 Redmore Environmental Ltd was commissioned by Beal Developments Ltd to undertake 

an Odour Assessment in support of a proposed residential development on land off Larch 

Avenue, Nettleham. 

 

1.1.2 The proposals are located in close proximity to the Nettleham Wastewater Treatment 

Works (WwTWs). As such, there are concerns that odour emissions from the facility may 

cause loss of amenity for future residents and act as a constraint to planning consent for 

the development. An Odour Assessment has therefore been undertaken to quantify 

odour concentrations across the site and provide consideration of its suitability for 

residential usage. 

 

1.2 Site Location and Context 

 

1.2.1 The proposed development is located on land off Larch Avenue, Nettleham, at National 

Grid Reference (NGR): 501510, 375630. Reference should be made to Figure 1 for a map 

of the site and surrounding area and Figure 2 for a proposed layout. 

 

1.2.2 The development boundary is located approximately 15m south-west of the Nettleham 

WwTWs. This facility is operated by Anglian Water (AW) and provides treatment of effluent 

produced by the village. The north-western part of the site consists of the inlet works and 

storm tanks, whilst the settlement tanks are situated within the centre of the facility and 

sludge treatment to the south-east. 

 

1.2.3 Reference should be made to Figure 1 for a map of the WwTWs in the context of the 

proposed development. 

 

1.2.4 The site and surroundings are situated on a relatively flat gradient. There is an area of 

vegetation on the field boundary between the development and the WwTWs which 

visually screens the facility from the site. The proposed layout also includes a large 

recreational area and woodland over the area closest to the WwTWs.  
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1.2.5 The operation of a WwTWs can result in odour emissions as a result of the biological 

processes that occur on site. These have the potential to cause nuisance or loss of 

amenity for local residents, particularly when new exposure is introduced into an area. In 

order to consider the extent of any impacts associated with the Nettleham WwTWs, and 

how these may affect the proposed development, an Odour Assessment has been 

undertaken. The results are detailed in the following report. 

 

1.2.6 It is noted that a separate Odour Impact Assessment1 was produced by Wardell 

Armstrong in support of the planning application for the proposed development. This was 

reviewed by AW and a consultation response indicated that further quantitative 

measures were required to fully assess potential odour impacts at the site location. These 

requirements were considered during the production of this assessment. 

                                                      

1  Larch Avenue, Nettleham - Odour Impact Assessment, Wardell Armstrong, 2015. 
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2.0 ODOUR BACKGROUND 

 

2.1 Odour Definition 

 

2.1.1 Department for Environment, Food and Rural Affairs (DEFRA) guidance2 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." 

 

2.2 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: 

 

 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; 

                                                      

2  Odour Guidance for Local Authorities, DEFRA, 2010. 
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 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 issues in regards to 

the potential for an odour emission to cause a nuisance: 

 

 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 premises not authorised under 

the Environmental Permitting (England and Wales) Regulations (2010) and subsequent 

amendments, such as WwTWs, is that provided in Section 79 of Part III of the 

Environmental Protection Act (1990). The Act defines nuisance as: 

 

"Any dust, steam, smell or other effluvia arising on industrial, trade or business 

premises and being prejudicial to health or a nuisance." 

 

2.3.2 Enforcement of the Act, in regard to nuisance, is currently under the jurisdiction of the 

local Environmental Health Department, whose officers are deemed to provide an 

independent evaluation of nuisance. If the Local Authority is satisfied that a statutory 
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nuisance exists, or is likely to occur or happen again, it must serve an Abatement Notice 

under Part III of the Environmental Protection Act (1990). Enforcement can insist that there 

be no odour beyond the boundary of the works. The only defence is to show that the 

process to which the nuisance has been attributed and its operation is being controlled 

according to best practicable means (BPM). The term BPM is defined as: 

 

 "Practicable" means reasonably practicable having regard among other things to 

local conditions and circumstances, to the current state of technical knowledge 

and to the financial implications; 

 The "means" to be employed include the design, installation, maintenance and 

manner and periods of operation of plant and machinery, and the design, 

construction and maintenance of buildings and structures; 

 The test is to apply only so far as compatible with any duty imposed by law; and, 

 The test is to apply only so far as compatible with safety and safe working conditions, 

and with the exigencies of any emergency or unforeseeable circumstances. 

 

2.3.3 It should be noted that where an operator can demonstrate that BPM is being applied, or 

where an agreed degree of abatement deemed to be BPM is added, this will not 

necessarily result in the total elimination of odours. 

 

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, a number of indicative criteria have 

been utilised for the assessment of potential impacts, as discussed in the following 

Sections. 

 

 Environment Agency Criteria 

 

2.4.2 The Environment Agency (EA) has issued guidance on odour3 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. 

 

                                                      

3  H4: Odour Management, Environment Agency, 2011. 
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2.4.3 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 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 

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 

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 

 

 Wastewater Industry Research 

 

2.4.4 In addition to the levels shown in Table 1, the wastewater industry has published an in-

depth study through the United Kingdom Waste Industry Research (UKWIR) into the 

correlation between modelled odour impacts and human response (dose-effect). This 

was based on a review of the relationship between reported odour complaints and 

modelled odour impacts at nine WwTWs in the UK with ongoing odour complaints. The 

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

 

 At modelled exposures of below 5ouE/m3 as a 98th %ile of 1-hour means, complaints 

are relatively rare, at only 3% of the total registered; 
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 At modelled exposures between 5ouE/m3 and 10ouE/m3 as a 98th %ile of 1-hour 

means, a significant proportion of total registered complaints occur; 38% of the total; 

and, 

 The majority of complaints occur in areas of modelled exposure greater than 

10ouE/m3 as a 98th %ile of 1-hour means, 59% of the total. 

 

 Chartered Institute of Water and Environmental Management 

 

2.4.5 The Chartered Institute of Water and Environmental Management (CIWEM) has released 

a Position Statement on the Control of Odour which provides guidance on likely response 

to odour concentrations. These are summarised in Table 2. 

 

Table 2 CIWEM Odour Guidance 

Odour Concentration as 98th 

%ile of 1-hour Means (ouE/m3) 

Response 

Less than 3 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 

5 - 10 Complaints may occur and depending on the sensitivity of the 

locality and nature of the odour this level may constitute a 

nuisance 

Greater than 10 Complaints are highly likely and odour exposure at these levels 

represents an actionable nuisance 

 

 Planning Case Law 

 

2.4.6 A 5ouE/m3 impact criterion has been accepted as being appropriate for avoidance of 

significant risk of annoyance and a low risk of nuisance (e.g. Newbiggin, JS Bloor Ltd, 

Leighton Linslade, etc) in a number of planning applications involving WwTWs. 

 

 Department for Environment, Food and Rural Affairs Guidance 

 

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

the following descriptors4: 

                                                      

4  Odour Guidance for Local Authorities, DEFRA, 2010. 
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 1ouE/m3 is the point of detection; 

 5ouE/m3 is a faint odour; and, 

 10ouE/m3 is a distinct odour. 

 

2.4.8 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 

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. 

 

2.5 National Planning Policy 

 

2.5.1 The National Planning Policy Framework8 (NPPF) was published on 27th March 2012 and 

sets out the Government's core policies and principles with respect to land use planning, 

including odour. The document includes the following considerations which are relevant 

to the proposed development: 

                                                      

5  Odour Guidance for Local Authorities, DEFRA, 2010. 

6  Odour Guidance for Local Authorities, DEFRA, 2010. 

7  Odour Guidance for Local Authorities, DEFRA, 2010. 

8  NPPF, Department for Communities and Local Government, 2012. 
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"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" 

 

2.5.2 The implications of the NPPF have been considered throughout this assessment. 
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3.0 METHODOLOGY 

 

3.1 Introduction 

 

3.1.1 The Nettleham WwTWs may result in odour emissions during normal operation. These were 

assessed in accordance with the following stages: 

 

 Identification of source parameters; 

 Identification of odour emission rates; 

 Dispersion modelling of odour emissions; and, 

 Comparison of modelling results with relevant criteria. 

 

3.1.2 The following Sections outline the methodology and inputs used for the assessment.  

 

3.2 Dispersion Model 

 

3.2.1 Dispersion modelling was undertaken using the United States Environmental Protection 

Agency (US EPA) dispersion model, AERMOD. AERMOD is a development from the ISC3 

dispersion model and incorporates improved dispersion algorithms and pre-processors to 

integrate the impact of meteorology and topography within the modelling output. 

AERMOD is routinely used throughout the world for the prediction of pollutant dispersion 

and results are accepted within the UK by the EA and DEFRA. 

 

3.2.2 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. 

 

3.2.3 AERMOD was utilised in preference to other dispersion models at the request of AW. 

 

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

 

 Assessment area; 

 Process conditions; 

 Pollutant emission rates; 

 Terrain information; and, 
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 Meteorological data. 

 

3.2.5 These are detailed in the following Sections. 

 

3.3 Modelling Scenarios 

 

3.3.1 The scenarios considered in the modelling assessment are summarised in Table 3. 

 

Table 3 Assessment Scenarios 

Parameter Modelled As 

Short Term Long Term 

Odour 98th %ile 1-hour mean - 

 

3.4 Odour Sources 

 

3.4.1 Potential odour sources were identified through consultation with AW. These are 

summarised in Table 4. 

 

Table 4 Odour Sources 

Source Shape Number Total Exposed 

Area (m2) 

Elevation (m) 

Inlet chamber (high level) Rectangular 1 8.0 4 

Inlet chamber (low level) Rectangular 1 6.5 3 

Storm tanks Rectangular 2 120.0 2 

ASP reactors Rectangular 3 108.0 2 

Sludge tanks quiescent Rectangular 3 27.0 0 

Primary settlement tank Circular 3 259.6 2 

Final settlement tank Circular 3 259.6 1 

Sludge tank Circular 1 63.6 4 

Sludge transfer well Circular 1 3.1 0 

Works main  and returns 

pumping station 

Circular 1 7.1 0 
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Source Shape Number Total Exposed 

Area (m2) 

Elevation (m) 

RAS chamber Circular 1 3.1 0 

 

3.5 Emissions 

 

3.5.1 Odour emission rates for each source were provided by AW based on monitoring 

undertaken during a site visit. These are summarised in Table 5. 

 

Table 5 Odour Emission Rates 

Source Odour Emission Rate (ouE/m2/s) 

Inlet chamber (high level) 50.0 

Inlet chamber (low level) 50.0 

Storm tanks 1.0 

ASP reactors 10.0 

Sludge tanks quiescent 8.0 

Primary settlement tank 1.9 

Final settlement tank 0.7 

Sludge tank 40.0 

Sludge transfer well 1,000.0 

Works main  and returns pumping station 250.0 

RAS chamber 6.0 

 

3.6 Assessment Area 

 

3.6.1 The assessment area was defined based on the development location and anticipated 

pollutant dispersion patterns. Ambient concentrations were predicted over NGR: 501220,

 375260 to 501970, 376010. One Cartesian grid with a resolution of 15m was used within the 

model to produce data suitable for contour plotting using the Surfer software package. 
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3.7 Terrain Data 

 

3.7.1 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 extents. This was pre-processed 

using AERMAP. 

 

3.8 Meteorological Data 

 

3.8.1 Meteorological data used in the assessment was taken from Waddington meteorological 

station over the period 1st January 2013 to 31st December 2015 (inclusive). Waddington 

observation station is located at NGR: 499260, 364680, which is approximately 11.1km 

south-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. 

 

3.8.2 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 3 for wind roses of utilised meteorological records. 

 

3.9 Assessment Criteria 

 

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

level of 3.0ouE/m3 as a 98th %ile of 1-hour means, based on previous planning case law, 

research undertaken by UKWIR and the position statement produced by CIWEM. 

Consideration of the results in the context of the more stringent 1.5ouE/m3 as a 98th %ile of 

1-hour means criteria was also provided. 

 

3.10 Modelling Uncertainty 

 

3.10.1 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, 
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 Variability - randomness of measurements used. 

 

3.10.2 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 - AERMOD is a commonly used atmospheric dispersion model 

developed by the US EPA and results have been verified through a number of 

studies to ensure predictions are as accurate as possible. This model was selected 

based upon a recommendation from AW; 

 Meteorological data - Modelling was undertaken using three annual meteorological 

data sets from the closest observation point to the site to account for inter year 

variability. This meteorological station was selected based upon a recommendation 

from AW; 

 Emission rates - Emission rates were provided by AW based on site specific 

monitoring;  

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

odour concentrations over the site and provide suitable data for contour plotting; 

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. 

 

3.10.3 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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4.0 ASSESSMENT 

 

4.1 Introduction 

 

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

specified previously. Reference should be made to Figure 4 to Figure 6 for graphical 

representations of predicted odour concentrations for each modelled year. All 

concentrations referenced in the following paragraphs are presented as the 98th %ile of 1-

hour means. 

 

4.2 2013 Meteorological Data 

 

4.2.1 Figure 4 shows predicted odour concentrations using 2013 meteorological data. This 

indicates that although the commonly accepted criteria of 3.0ouE/m3 is exceeded over 

the north-east corner of the site, this only covers an area of proposed woodland. The 

maximum predicted concentration at a residential unit is 0.53ouE/m3. As such, significant 

impacts would not be anticipated based on the proposed site layout.  

 

4.2.2 It is noted that the contour for the more stringent criteria of 1.5ouE/m3 also only covers an 

area of proposed woodland. 

 

4.3 2014 Meteorological Data 

 

4.3.1 Figure 5 shows predicted odour concentrations using 2014 meteorological data. This 

shows similar results to the 2013 data set and indicates that although the commonly 

accepted criteria of 3.0ouE/m3 is exceeded over the north-east corner of the site, this only 

covers an area of proposed woodland. The maximum predicted concentration at a 

residential unit is 0.70ouE/m3. As such, significant impacts would not be anticipated based 

on the proposed site layout.  

 

4.3.2 It is noted that the contour for the more stringent criteria of 1.5ouE/m3 also only covers an 

area of proposed woodland. 
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4.4 2015 Meteorological Data 

 

4.4.1 Figure 6 shows predicted odour concentrations using 2015 meteorological data. This 

shows similar results to the 2013 and 2014 data sets and indicates the commonly 

accepted criteria of 3.0ouE/m3 is only exceeded over an area of proposed woodland. 

The maximum predicted concentration at a residential unit is 0.55ouE/m3. As such, 

significant impacts would not be anticipated based on the proposed site layout.  

 

4.4.2 It is noted that the contour for the more stringent criteria of 1.5ouE/m3 also only covers an 

area of proposed woodland. 

 

4.5 Summary and Recommendations 

 

4.5.1 The predicted odour concentrations using all three meteorological data sets were very 

similar and show comparable contour plots. There were no exceedences of the 

commonly accepted criteria of 3.0ouE/m3 or the more stringent criteria of 1.5ouE/m3 at 

any sensitive location on the site, with a maximum predicted odour concentration of 

0.70ouE/m3 at a proposed residential unit location.  

 

4.5.2 Based on the assessment results, future residents are considered unlikely to be exposed to 

odour concentrations above the relevant criteria as a result of the proposed 

development. 
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5.0 CONCLUSION 

 

5.1.1 Redmore Environmental Ltd was commissioned by Beal Developments Ltd to undertake 

an Odour Assessment in support of a proposed residential development on land off Larch 

Avenue, Nettleham. 

 

5.1.2 The proposals are located in close proximity to the Nettleham WwTWs. As such, there are 

concerns that odour emissions from the facility may cause loss of amenity for future 

residents of the development and act as a constraint to planning consent. An Odour 

Assessment has therefore been undertaken to quantify odour concentrations across the 

site and provide consideration of its suitability for residential usage. 

 

5.1.3 Potential odour releases were defined based on information provided by AW. These were 

represented within a dispersion model produced using AERMOD. Impacts across the site 

were quantified and the results compared with the relevant odour benchmark levels. 

 

5.1.4 The predicted odour concentrations using all three meteorological data sets were very 

similar and show comparable contour plots. There were no exceedences of the 

commonly accepted criteria of 3.0ouE/m3 or the more stringent criteria of 1.5ouE/m3 at 

any sensitive location on the site, with a maximum predicted odour concentration of 

0.70ouE/m3 at a proposed residential unit location.  

 

5.1.5 Based on the assessment results, future residents are considered unlikely to be exposed to 

odour concentrations above the relevant criteria as a result of the proposed 

development. 
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6.0 ABBREVIATIONS 

 

ADM Atmospheric Dispersion Modelling 

AW Anglian Water 

BPM Best Practicable Means 

CIWEM Chartered Institute of Water and Environmental Management 

DEFRA Department for Environment, Food and Rural Affairs 

EA Environment Agency 

NGR National Grid Reference 

NPPF National Planning Policy Framework 

UKWIR United Kingdom Waste Industry Research 

US EPA United States Environmental Protection Agency 

WwTWs Wastewater Treatment Works 

%ile Percentile 
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