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Management Summary 
Fichtner Consulting Engineers Ltd (“Fichtner”) has been engaged to undertake an air quality and 
odour assessment to support the planning and Environmental Permit applications for the proposed 
Four Ashes Refuse Derived Fuel (RDF) Processing Facility (the Facility) in Four Ashes, Staffordshire. 

The scope of the assessment has been determined by pre-application consultation with 
Staffordshire County Council, South Staffordshire Council Environmental Health, and the 
Environment Agency. Emissions of dust during the construction phase and vehicle emissions have 
been scoped out of the assessment as any effects are expected to be negligible and not significant. 
Therefore, this assessment only considers odour emissions from the Facility.  

The Facility will be fitted with an odour extraction and abatement system venting to atmosphere 
via a stack. The following assessments have been undertaken: 

1. A dispersion modelling study of odour emissions from the stack, using ADMS 5.2; and 

2. A qualitative assessment of fugitive emissions from the Facility, including from baled RDF to be 
stored outside. 

The assessments have been carried out in a number of stages:   

1. Review of guidance 

Environment Agency and Institute of Air Quality Management guidance has been reviewed and 
recommended methodology and assessment criteria have been applied. The odour benchmark for 
‘most offensive odour’ as recommended by Environment Agency guidance has been applied as a 
conservative measure. 

2. Identification of sensitive receptors 

When assessing the impact of the Facility, the assessment considers the point of maximum impact 
as a worst-case. In addition, the impact has been assessed at a number of identified sensitive 
receptors including the closest residential properties and areas of relevant outdoor exposure. 

3. Dispersion modelling of emissions 

The ADMS dispersion model is routinely used for air quality assessments to the satisfaction of local 
authorities and the Environment Agency. The model uses weather data from the local area to 
predict the spread and movement of the stack emissions for each hour over a five-year period. The 
model takes account of wind speed, wind direction, temperature, humidity and the amount of 
cloud cover, as all of these factors influence the dispersion of emissions. The model also takes 
account of the effects of buildings and terrain on the movement of air.  

To set up the model, it has been assumed that the Facility operates continually for the whole year 
and releases odour continuously at the maximum guaranteed concentration to ensure that 
operation of the Facility during periods of adverse weather conditions for dispersion are accounted 
for. 

The model has been used to predict the ground level concentration of pollutants across a grid of 
points. In addition, concentrations were predicted at the identified sensitive receptors.  

A stack height assessment has been undertaken to which has determined that a stack height of 15.5 
m provides adequate dispersion of odour emissions from the Facility. 
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4. Assessment of modelled impact of odour emissions 

The impact of odour emissions has been assessed using a standard approach based on guidance 
provided by the Institute of Air Quality Management and the Environment Agency where 
appropriate.  

Using this approach, the following can be concluded from the assessment. 

1. The operation of the Facility is not predicted to cause exceedance of the odour assessment 
criterion, and therefore there will be “no significant pollution” and “no reasonable cause for 
annoyance” due to odour releases from the stack, in accordance with Environment Agency 
Criteria. 

2. The predicted odour impact at all sensitive receptors is predicted to be ‘negligible’ and the 
overall effect is predicted to be ‘not significant’ in accordance with Institute of Air Quality 
Management guidance.  

5. Assessment of fugitive emissions 

A qualitative assessment of fugitive emissions has been undertaken using the source-pathway 
receptor concept in accordance with Institute of Air Quality Management guidance. This 
assessment concluded that the impact of fugitive emissions at all receptor locations considered will 
be ‘negligible’ and the effect will be ‘not significant’, both alone and when considered in 
combination with the stack emissions.  

6. Summary 

A comprehensive assessment of the odour impact of the Facility operating with a 15.5 m stack has 
shown that odour concentrations will be below the assessment criterion at all locations outside of 
the site boundary. The impact of emissions from the stack and of fugitive emissions from the Facility 
is predicted to be ‘negligible’ and ‘not significant’. In addition, emissions of dust during the 
construction phase and vehicle emissions have been scoped out of the assessment as any effects 
are expected to be negligible and not significant. As such there should be no air quality or odour 
constraint in granting planning permission or an Environmental Permit for the Facility. 
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1 Introduction 
Fichtner Consulting Engineers (Fichtner) has been commissioned by Veolia ES (UK) Limited (Veolia) 
to undertake an air quality and odour assessment for the proposed Four Ashes Refuse Derived Fuel 
(RDF) Processing Facility (the Facility) in Four Ashes, Staffordshire. Figure 1 of Appendix A shows 
the site location. Th consultation with the local authority has identified that this assessment only 
needs to consider the potential odour impacts of the Facility. 

This report details the assessment of potential odour effects of the Facility. It is intended for this 
report to be suitable for submission with both the planning and Environmental Permit (EP) 
applications for the Facility. 

This report contains the following sections: 

• The scope of the assessment is defined in Section 2; 

• A summary of odour assessment guidance is presented in Section 3; 

• A review of the local odour baseline is presented in Section 4; 

• The assessment methodology is detailed in Section 5; 

• The stack height analysis is presented in Section 6; 

• The sensitivity of the model to certain input parameters is considered in Section 7; 

• The results of the assessment are presented in Section 8; 

• The summary and conclusions are presented in Section 9; and 

• The appendices contain illustrative figures and the correspondence undertaken with the local 
authority. 

1.1 Background 

It is proposed that the Facility will be located within an existing processing building which is owed 
by Veolia. At present the building is occupied by a tenant, SRCL, which operates a clinical waste 
processing plant on the site. The building currently contains a clinical autoclave plant and associated 
equipment for processing and transferring clinical waste. It is proposed to retain the existing 
building and replace the clinical waste processing operations with the RDF processing facility.  

The Facility will be designed to shred, bale and wrap up to 2,000 tonne per week of suitable 
commercial and municipal non-recyclable waste. This will take place within the existing building. 
Operation will typically be within standard hours (6:00am – 7:00pm on weekdays, 6:00am-2:00pm 
on Saturdays), but the application allows for continual operation.  

An odour extraction and abatement system, including activated carbon filter and stack, will extract 
and treat odourous air from within the building. The baled RDF will either be stored in outdoor bays 
on-site or shipped to other processing facilities within the UK.  
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2 Scope of Assessment 
The scope and methodology of this air quality and odour assessment is based on best-practice 
guidance issued by the Institute of Air Quality Management (IAQM) and the Environment Agency 
(EA). The relevant guidance is detailed in Section 3. The exact scope of the assessment has been 
determined in consultation with Staffordshire County Council (SCC), the EA and South Staffordshire 
Council (SSC).  

2.1 Consultation with SCC 

Veolia’s consultation with SCC determined that an Environmental Impact Assessment is not 
required. With regard to air quality and odour, the pre-application advice from SCC stated: 

“An Air Quality Assessment will be required to consider the measures to control odours from 
the processing and storage of waste and the effects of the emissions to air from the traffic 
generated by the development in the context of the existing and Facility in the area. 

Please also make provision in the application for HGV loads to be securely sheeted or 
otherwise contained to prevent dirt, dust or other deleterious material being deposited 
outside of the Site. 

You are advised to discuss the proposals and air quality assessment with Public Health 
England, the Environment Agency and South Staffordshire Council Environmental Health.” 

This assessment considers all of the points raised by SCC. Veolia consulted with the EA regarding 
the application (see Section 2.2), and Fichtner undertook consultation with SSC Environmental 
Health (see Section 2.3).  

As odour is an amenity issue rather than a health issue it is not considered necessary to consult 
with Public Health England.   

2.2 Consultation with the EA 

The pre-application advice received by Veolia from the EA stated: 

“Where your site is accepting odorous waste an Odour Management Plan will need to be 
supplied for assessment. You should follow the H4 guidance on our website. 

We consider you will need to send in an Emissions Management Plan that addresses the risk 
of dust with your application.” 

Veolia will prepare the Odour Management Plan and Emissions Management Plan in accordance 
with EA guidance to support the EP application. H4 includes guidance on undertaking odour 
assessments. The relevant sections of this guidance are detailed in Section 3. This assessment has 
been undertaken in accordance with the H4 guidance.  

2.3 Further consultation 

Fichtner has undertaken consultation with SSC Environmental Health. A copy of this 
correspondence is included in Appendix B. The following points were agreed with SSC 
Environmental Health: 

• Dispersion modelling of emissions from the odour control stack will be undertaken; 
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• A qualitative assessment of fugitive odour emissions from the operation of the Facility will be 
undertaken, with particular focus on the RDF bales to be stored outside;  

• Vehicle movements will decrease. Subsequent to the consultation taking place Veolia has 
confirmed that annual vehicle movements will decrease from about 79,070 to about 28,320 
movements, a reduction of 50,750 movements per year. This is equivalent to a change in Annual 
Average Daily Traffic (AADT) from 216 daily movements to 78 daily movements. Therefore, an 
assessment of vehicle emissions is not required and has been scoped out; and 

• Construction phase activities will be minimal. No demolition is planned, and earthworks and 
construction will be limited to the RDF storage bays. The removal of old process equipment and 
installation of new equipment will take place within the existing building. Therefore, an 
assessment of construction phase dust emissions is not required and has been scoped out. 

Therefore, this assessment purely considers the impact of the facility on odour. Full details of the 
assessment methodology are provided in Section 5. 
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3 Guidance 

3.1 EA guidance  

The EA Guidance Note H4: Odour Management (2011) (the H4 Guidance) provides guidance on 
modelling and assessing odour exposure to ensure compliance with an EP. Section 2.1 of the H4 
Guidance states that the EP for the Facility will include a condition similar to: 

“Emissions from the activities shall be free from odour at levels likely to cause pollution 
outside the site, as perceived by an authorised officer of the Agency, unless the operator 
has used appropriate measures, including, but not limited to those specified in an approved 
odour management plan, to prevent or where that is not practicable to minimise the odour.” 

Odour modelling is a useful predictive tool to determine whether the above condition can be met 
for new Facilities where there is a defined emissions point or points. The H4 Guidance advises that 
the sensitivity of the model to input terms should be considered and model uncertainty be 
acknowledged in the interpretation of the model outputs. 

3.1.1 Odour exposure benchmarks 

The H4 Guidance states that 1 OUE/m³ is the level of detection under laboratory conditions. The H4 
Guidance provides benchmark levels of exposure based on the 98th percentile of hourly average 
concentrations of odour (as European odour units per cubic metre, OUE/m3) modelled over a year 
at the site/installation boundary. Where exposure is below the benchmark levels it is considered 
that there is no reasonable cause for annoyance. The benchmarks are: 

• 1.5 OUE/m³ for most offensive odours; 

• 3.0 OUE/m³ for moderately offensive odours; and 

• 6.0 OUE/m³ for less offensive odours. 

The H4 Guidance provides the following indicative examples for these benchmarks:  

Table 1: EA H4 Guidance Odour Benchmarks 

Odour Category Indicative Examples 

Most offensive odours • processes involving decaying animal or fish remains 

• processes involving septic effluent or sludge 

• biological landfill odours 

Moderately offensive odours • intensive livestock rearing 

• fat frying (food processing) 

• sugar beet processing 

• well aerated green waste composting 

Less offensive odours • brewery 

• confectionary 

 

• coffee roasting 

• bakery 

 

The transfer, storage and processing of waste are inherently odourous processes. The waste to be 
processed by the Facility will comprise commercial and municipal waste. The Facility will not accept 
food waste or green waste/compost material, although some of the waste may be contaminated 
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by food waste or green waste residue. As such, the waste to be processed will have a relatively low 
putrescible content and is not likely to fall at the extreme end of the most offensive odours. 
However, even transient odour exposure can cause annoyance, and the air extraction system for 
the main process building will need to be designed to prevent odour annoyance should storage or 
processing of waste with a more offensive profile be necessary for short periods of time. Therefore, 
as a conservative measure, an exposure of 1.5 OUE/m³ at the 98th percentile of hourly averages has 
been used as the evaluation criterion for this odour assessment. 

While the 98th percentile of hourly averages has been adopted as the standard criterion for odour 
assessments in the UK, it is recognised that this measure, by definition, means that if the 98th 
percentile of hourly odour concentrations is 1.5 OUE/m³, then this concentration will be exceeded 
for 2% of the year (175 hours per year). The value of the 98th percentile does not provide any 
information regarding the maximum hourly concentration that may be experienced. Therefore, the 
maximum hourly concentration has also been presented and commentary provided, although in 
accordance with the H4 Guidance this has not been used for assessing the potential for odour 
annoyance.  

If the impact is less than 1.5 OUE/m³ it is considered that there is no potential for significant odour 
pollution and the odour impact of emissions from the stack are ‘not significant’. 

3.2 IAQM guidance 

The IAQM guidance document “Guidance on the assessment of odour for planning” (the IAQM 2018 
Guidance) has been produced to provide a best-practice framework for undertaking odour 
assessments for planning. It is not designed for assessment of odour for EP applications.   

The IAQM 2018 Guidance states that an odour impact assessment will usually contain the following 
major elements: 

• A description of existing baseline odour conditions (including complaints history) where 
relevant; 

• A description of the location of receptors and their relative sensitivities to odour effects; 

• Details of potential odour sources (whether existing or proposed), including the activities and 
materials involved (including a brief outline of quantities, durations, methods of handling and 
storage, etc) and the resulting potential for generating odours, covering fugitive sources, diffuse 
sources and point sources as applicable; 

• A description of control/mitigation measures incorporated into the scheme (including 
management controls and, where appropriate, engineering controls); 

• A prediction or observation (or combination of both), using appropriate assessment tools, of 
the likely odour impact and resulting effects at relevant sensitive receptors, and taking into 
account: 

– the likely magnitude of odour emissions (after control by measures incorporated into the 
scheme, if applicable); 

– the likely meteorological characteristics at the site; 

– the dispersion and dilution afforded by the pathway to the receptors and the resulting 
magnitude of odour that could result; and 

– the sensitivity of the receptors. 

• The potential cumulative odour effects with any odours of a similar character; 

• Where odour modelling has been used the reports should contain full details of the input data 
and modelling options used to allow a third party to reproduce the results; 

https://eu-west-1.protection.sophos.com/?d=iaqm.co.uk&u=aHR0cDovL3d3dy5pYXFtLmNvLnVrL3RleHQvZ3VpZGFuY2Uvb2RvdXItZ3VpZGFuY2UtMjAxNC5wZGY=&e=d2VuZHkuZ3JlZW5Ac3N0YWZmcy5nb3YudWs=&h=63ae8e121a3849bbb9c2e51ff3c2dc5f&t=bUxpaHd6ZkFpdDJyWGFsV1dEazh1NnhPRnRUL3daZWkyU05JSHY5NWduZz0=
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• A recommendation of any additional mitigation measures required; 

• A conclusion on the significance of the residual effect, i.e. whether “significant” or “not 
significant”. 

These elements have been included in this assessment. 
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4 Baseline 

4.1 Existing waste processes 

The site is currently occupied by a clinical waste processing plant comprising a clinical autoclave 
plant and associated equipment for processing and transferring clinical waste. As this process is 
enclosed there is minimal potential for odour impacts. 

The following waste processing operations are located in the vicinity of the Facility. These 
operations are those which process similar waste to the Facility and have the potential for in-
combination impacts: 

• A Materials Recycling Facility (MRF) – planning permission ref. SS.07/15/620 W, SS.12/09/620 
W and SS.17/07/620 W – operational (70,000 tpa), located in the building immediately south-
east of the Facility; and  

• The Four Ashes Energy Recovery Facility (ERF) - planning permission ref. SS.10/16/636 W and 
SS.14/20/636 W – operational (340,000 tpa), located approximately 500 m south east of the 
Facility. 

Both of these waste processing operations are owned and operated by Veolia and are managed to 
prevent odour pollution beyond the installation boundaries. There is no history of odour complaints 
due to these operations. As such, it is considered that baseline odour concentrations are not 
elevated and the local population are not sensitised to odour impacts. 
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5 Assessment Methodology 

5.1 Identification of potential odour sources 

The following processes to be undertaken at the Facility have the potential to give rise to odour 
impacts: 

• emissions from the odour extraction system; 

• fugitive emissions from the delivery and unloading of waste; and 

• fugitive emissions from the stored RDF bales. 

5.2 Odour control measures 

The following odour control measures will be implemented: 

• An odour abatement system comprising an air extraction system, activated carbon filter and 
stack. The filter will remove odours, odourous dust and bioaerosols from the extracted air. The 
technology supplier has guaranteed an odour concentration of 1,500 OUE/m³ from the odour 
extraction system; 

• The air extraction system will be designed for three air changes per hour and will ensure that 
the building is kept under negative pressure, which will prevent fugitive odour emissions when 
the doors are open; 

• The building will be fitted with fast action doors to minimise the time during which doors are 
open; 

• De-odourising sprayers will operate when the doors are open; 

• Unloading of waste will be undertaken within the building; 

• Delivery vehicles will be enclosed to prevent fugitive odour emissions during transport; and 

• The RDF bales will be fully wrapped to prevent water ingress and fugitive odour emissions.  

A full description of odour control measures will be contained in the Odour Management Plan for 
the Facility which will be submitted with the EP application. 

The odour emissions from the stack are well defined and are presented in Section 5.4.2. 

With regard to fugitive emissions from the Facility, the IAQM 2018 Guidance provides a 
methodology for the qualitative assessment of odour effects where modelling is not possible. The 
assessment methodology is presented in Section 5.6 and the results presented in Section 8.3. 

5.3 Sensitive receptors 

The IAQM 2018 Guidance gives provides the following table for determining the sensitivity of 
receptors: 

 Table 2: IAQM Receptor Sensitivity Categories 

Receptor Sensitivity Description 

High  Surrounding land where: 

• users can reasonably expect enjoyment of a high level of amenity; and 



Veolia  

 

19 June 2020 Air Quality and Odour Assessment 

S2983-0030-0001SMN Page 14 

 

Receptor Sensitivity Description 

• people would reasonably be expected to be present here continuously, 
or at least regularly for extended periods, as part of the normal pattern 
of use of the land. 

Examples may include residential dwellings, hospitals, schools/education 
and tourist/cultural. 

Medium  Surrounding land where: 

• users would expect to enjoy a reasonable level of amenity, but 
wouldn’t reasonably expect to enjoy the same level of amenity as in 
their home; or 

• people wouldn’t reasonably be expected to be present here 
continuously or regularly for extended periods as part of the normal 
pattern of use of the land. 

Examples may include places of work, commercial/retail premises and 
playing/recreation fields. 

Low  Surrounding land where: 

• the enjoyment of amenity would not reasonably be expected; or 

• here is transient exposure, where the people would reasonably be 
expected to be present only for limited periods of time as part of the 
normal pattern of use of the land. 

Examples may include industrial use, farms, footpaths and roads. 

 

A review of the local area has identified the following sensitive receptors. These receptors have 
been selected as they are the closest high-sensitivity receptors within approximately 1 km in each 
wind direction. The receptors are detailed in Table 3 and shown on Figure 1. 

Table 3: Human Sensitive Receptors  

ID Receptor 

sensitivity 

Name Location Distance from 
the stack (m) x y 

R1 High Vicarage Road 1 392250 308728 335 

R2 High Vicarage Road 2 392388 308849 474 

R3 High Vicarage Road 3 392432 308883 523 

R4 High Straight Mile 392430 308838 514 

R5 High Vicarage Road 4 392399 309097 576 

R6 High Crateford Lane 391632 309644 911 

R7 High A449 Stafford Road 391309 308609 633 

R8 High Station Drive 1 391657 308382 476 

R9 High Station Drive 2 391602 308405 490 

R10 High Station Drive 3 391653 308319 531 

R11 High Deepmore Lane 1 392742 308153 1,034 

R12 High Deepmore Lane 2 392690 308371 872 
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In addition, consideration has been given to the surrounding commercial and industrial uses on the 
Four Ashes Industrial Estate (which are conservatively considered to be of medium sensitivity) and 
the likely public exposure on local footpaths and the towpath adjacent to the Staffordshire and 
Worcestershire Canal (which are of low sensitivity, as exposure in this area is expected to be 
transient). The impact of odour emissions from the stack on these receptors has been considered 
with reference to the contour plot files of modelling results (shown in Appendix A). In addition, a 
qualitative assessment of fugitive odour emissions from the Facility has been undertaken and is 
presented in Section 8.3.  

5.4 Odour modelling methodology 

5.4.1 Selection of model 

Detailed dispersion modelling was undertaking using the model ADMS 5.2, developed and supplied 
by Cambridge Environmental Research Consultants (CERC). This is a new generation dispersion 
model, which characterises the atmospheric boundary layer in terms of the atmospheric stability 
and the boundary layer height. In addition, the model uses a skewed Gaussian distribution for 
dispersion under convective conditions, to take into account the skewed nature of turbulence. The 
model also includes modules to take account of the effect of buildings and complex terrain.  

ADMS is routinely used for modelling of emissions for planning and Environmental Permitting 
purposes to the satisfaction of the EA and local authorities.  

5.4.2 Source and emissions data 

The principal inputs to the model are presented in Table 4. The technical specifications for the 
odour extraction and abatement system have been taken from the quote for the system obtained 
by Veolia. The location of the stack is shown in Figure 2. 

Table 4: Stack Source Data 

Item Unit Value 

Stack Data 

Height m 15.5 m (see Section 6) 

Internal diameter  m 0.96 

Location  m, m 391911, 308789(1) 

Stack Exit Conditions 

Temperature °C 15(2) 

Volumetric flow rate Am³/h 52,275(3) 

Am³/s 14.52 

Flue gas exit velocity m/s 20 

Odour emission concentration OUE/m³ 1,500 

Odour emission rate OUE/s 21,781 

Notes: 

(1) Location based on planning drawings provided by Veolia and is accurate to ±2 m, subject to 
final detailed design. 
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Item Unit Value 

(2) The temperature of the air at stack exit is likely to vary as the interior of the building is not 
temperature controlled. A temperature of 15°C has been selected as a representative average.  

(3) Based on an interior building volume of 17,425 m³ and three air changes per hour. 

 

It has been conservatively assumed that the odour extraction and abatement system operates 
continually at the parameters shown in Table 4. This is considered to be highly conservative for the 
following reasons: 

• The Facility will usually operate during standard hours (6:00am – 7:00pm on weekdays, 6:00am-
2:00pm on Saturdays) and only occasionally increase to 24-hour operation, typically during 
outages of the Four Ashes ERF; and 

• The abatement technology provider has confirmed that activated carbon filter will typically 
achieve a lower emission concentration than the guarantee of 1,500 OUE/m³. After a filter 
change the expected performance will be in the 200 – 500 OUE/m³ range, and performance will 
decrease as the filter degrades. The filter will then be replaced on a regular timeframe, as 
recommended by the abatement technology provider, to prevent any exceedance of the 
guarantee of 1,500 OUE/m³. 

5.4.3 Modelling domain 

Modelling has been undertaken over a grid of 2.5 km x 2.5 km with grid spacing of 25 m, with a 
nested grid of 450 m x 450 m with a smaller grid spacing of 9 m inside. This nested grid option has 
been used to ensure that the grid spacing around the point of maximum impact is less than 1.5 
times the minimum stack height considered, in accordance with the EA modelling rule of thumb, 
and to obtain high-resolution results around the point of maximum impact. A visual representation 
of the modelling domain is presented in Figure 3.  

Table 5: Modelling Domain 

Nested Grid Fine Grid Wider Area 

Grid Spacing (m) 9 25 

Grid Start X 391450 390650 

Grid Finish X 392350 393150 

Grid Start Y 308350 307550 

Grid Finish Y 309250 310050 

5.4.4 Meteorological data and surface characteristics 

The impact of meteorological data was taken into account by using weather data from the 
Birmingham Airport meteorological recording station for the years 2015 – 2019. The data was 
obtained from ADM Limited. Of the available sites, Cosford is the closest at 13.5 km to the south-
west, but has poor data capture. Birmingham is the second closest site, located approximate 35 km 
to the south-east at a similar altitude to the Facility. Therefore, Birmingham Airport is considered 
to be the most representative site available. Five years of data have been used to take into account 
inter-annual fluctuations in weather conditions. Wind roses from Birmingham Airport for each year 
can be found in Figure 4 of Appendix A.  
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The minimum Monin-Obukhov length can be selected in ADMS for both the dispersion site and the 
meteorological site. This is a measure of the minimum stability of the atmosphere and can be 
adjusted to account for urban heat island effects which prevent the atmosphere in urban areas 
from ever becoming completely stable. The minimum Monin-Obukhov length has been set to 10 m 
for the dispersion site. CERC recommended this value for ‘small towns’ and it is considered 
appropriate for the location of the dispersion site on an industrial estate in otherwise mainly rural 
surroundings. The minimum Monin-Obukhov length has been set to 30 m for the meteorological 
site. CERC recommended this value for ‘cities and large towns’ and it is considered appropriate for 
the location of the airport at the edge of the Birmingham conurbation. 

The surface roughness length can be selected in ADMS for both the dispersion site and the 
meteorological site. The surface roughness has been set to 0.5 m for both the dispersion and 
meteorological sites. CERC recommend this value for ‘parkland and open suburbia’. This value is 
considered appropriate for the mix of industrial buildings, trees and fields surrounding the Facility, 
and for the mainly suburban surroundings of Birmingham Airport.  

The sensitivity of the model results to the choice of surface roughness value for the dispersion site 
has been considered in Section 7.1. 

5.4.5 Buildings  

The presence of adjacent buildings can significantly affect the dispersion of the atmospheric 
emissions in various ways: 

• Wind blowing around a building distorts the flow and creates zones of turbulence. The 
increased turbulence can cause greater plume mixing. 

• The rise and trajectory of the plume may be depressed slightly by the flow distortion. This 
downwash leads to higher ground level concentrations closer to the stack than those which 
would be present without the building. 

The EA recommends that buildings should be included in the modelling if they are both: 

• Within 5L of the stack (where L is the smaller of the building height and maximum projected 
width of the building); and 

• Taller than 40% of the stack. 

The ADMS 5.2 user guide also states that buildings less than one third of the stack height will not 
have any effect on dispersion. 

A review of the site layout has been undertaken. The only building identified as being within 5L of 
the stack is the building that the Facility will be located in, which is adjacent to the stack. All other 
buildings in the vicinity are approximately 10 m tall and lie more than 50 m from the stack, so are 
not within 5L of the stack. 

Table 6: Building Details 

Buildings Centre Point Height 
(m) 

Length 
(m) 

Width 
(m) 

Angle (°) 

X (m) Y (m) 

Main Building 391921.6 308755.3 10.3 68 25 141 

 

The sensitivity of the model results to building effects has been considered in Section 7.2. 
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5.4.6 Terrain 

CERC recommend that, where gradients within 500 m of the modelling domain are greater than 1 
in 10, the complex terrain module within ADMS (FLOWSTAR) should be used. A review of the local 
area has deemed that the effect of terrain does not need to be taken into account in the modelling.  

5.5 Assessment criteria for dispersion modelling results 

5.5.1 H4 Guidance 

As detailed in Section 3.1.1, the H4 Guidance details odour benchmarks for odours of varying 
‘offensiveness’. As a conservative measure, the most stringent benchmark of 1.5 OUE/m³ (for ‘most 
offensive odours’) has been applied. If the odour concentration is predicted to be below this 
benchmark at areas of relevant exposure outside the site boundary, it is considered that there is no 
potential for significant odour pollution and the odour impact of emissions from the stack are ‘not 
significant’. 

5.5.2 IAQM Guidance 

The IAQM 2018 Guidance provides a table for assessing the impact at individual receptors, based 
on the offensiveness of the odour, the sensitivity of the receptor, and the predicted odour 
concentration. This table is reproduced below.  

Table 7: IAQM Descriptors for Impacts Predicted by Modelling – “Most Offensive” Odours 

Odour Exposure 
(C98, OUE/m³)  

Receptor Sensitivity 

Low Medium High 

≥10 Moderate Substantial Substantial 

5 - <10 Moderate Moderate Substantial 

3 - <5 Slight Moderate Moderate 

1.5 - <3 Negligible Slight Moderate 

0.5 - <1.5 Negligible Negligible Slight 

<0.5 Negligible Negligible Negligible 

5.6 Methodology for qualitative assessment of fugitive odour 

The IAQM 2018 Guidance provides a methodology for the assessment of odour on a qualitative 
basis, which can be used to assess the risk of odour exposure and associated effect on receptors 
where modelling the odour source is not possible. This is based on the source-pathway-receptor 
concept, where the source odour potential and pathway effectiveness are considered in 
determining the risk of odour exposure, and the receptor sensitivity considered in determining the 
likely magnitude of odour effect at each receptor location. 

Table 8: Source Odour Potential Criteria 

Source Potential Description 

Large • Larger Permitted processes of odorous nature or large Sewage 
Treatment Works (STWs). 
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Source Potential Description 

• Highly odorous compounds with very low detection thresholds 
with unpleasant to very unpleasant odours. 

• Open air operation with no containment. 

Medium • Smaller Permitted processes or small STWs. 

• Moderately odorous compounds with neutral to unpleasant 
odours. 

• Some mitigation measures in place, but significant residual odour 
remains. 

Small • Smaller Permitted processes or small STWs. 

• Processes classed as “Less offensive”. 

• Effective, tangible mitigation measures in place (e.g. Best Available 
Techniques (BAT), Best Practicable Means (BPM) leading to little or 
no residual odour. 

 

The next stage is to determine the Pathway Effectiveness as a transport mechanism for odour. This 
includes consideration of the distance, whether the receptors are down wind of the odour source, 
the effectiveness of the release, the topography and terrain between the source and receptor. 
Using the following risk ranking the Pathway Effectiveness can be categorised as ineffective, 
moderately effective or highly effective. 

Table 9: Pathway Effectiveness Criteria 

Pathway Effectiveness Description 

Highly Effective • Receptor is adjacent to the source/site. 

• Direction – high frequency (%) of winds from source to receptor 
(or, qualitatively, receptors downwind of source with respect to 
prevailing wind). 

Moderately Effective • Receptor is local to the source. 

Ineffective • Receptor is remote from the source. 

• Direction – low frequency (%) of winds from source to receptor (or, 
qualitatively, receptors upwind of source with respect to prevailing 
wind). 

 

The risk of odour at receptor locations is then determined using the following matrix considering 
the Pathway Effectiveness and Source Odour Potential.  

Table 10: Risk of Odour Exposure Criteria 

Pathway 
Effectiveness 

Source Odour Potential 

Small Medium Large 

Highly Effective Low Risk Medium Risk High Risk 

Moderately Effective Negligible Risk Low Risk Medium Risk 

Ineffective Negligible Risk Negligible Risk Negligible Risk 
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The final step is to estimate the effect of that odour impact on the exposed receptor, taking into 
account its sensitivity, as shown by the following matrix. 

Table 11: Odour Impact Criteria 

Risk of Odour 
Exposure 

Receptor Sensitivity 

Low Medium High 

High Slight Adverse Moderate Adverse Substantial Adverse 

Medium Negligible  Slight Adverse Moderate Adverse 

Low Negligible  Negligible Slight Adverse 

Negligible Negligible  Negligible  Negligible 

 

Where the overall effect is greater than “slight adverse” the effect is likely to be considered 
significant.  
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6 Stack Height Analysis 
When determining a suitable stack height, it is best practice to identify the stack height where the 
rate of reduction in maximum ground level concentration with increased height slows down. This 
can be identified on a graph as a step change in the slope. In addition, consideration needs to be 
given to the significance of any impact at areas of relevant exposure with regard to the odour 
benchmark detailed in Section 5.5. 

6.1 Model parameters 

For the stack height analysis the following parameters were kept constant: 

• model – ADMS 5.2 

• building – included; 

• dispersion site surface roughness value – 0.5 m; 

• meteorological site surface roughness – 0.5 m; 

• dispersion site Minimum Monin-Obukhov length – 10 m; 

• meteorological site Minimum Monin-Obukhov length – 30 m; and 

• meteorological data used – Birmingham Airport 2015 to 2019. 

The results presented below consider the point of maximum impact, and the maximum impact at 
the receptor locations identified in Section 5.3. A range of stack heights from 11 m to 18 m has been 
considered. 

6.2 Analysis and discussion 

Graph 1 shows the 98th percentile of hourly odour concentrations for varying stack heights as a 
percentage of the benchmark of 1.5 OUE/m³. 

Graph 1: Annual Mean Nitrogen Dioxide Stack Height Analysis – Point of Maximum Impact 
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Analysis of Graph 1 shows that the change in annual mean impact with height is mainly linear for 
all stack heights considered, both at the overall point of maximum impact and at the maximum 
impacted high-sensitivity receptor. To determine an appropriate stack height, consideration has 
been given to the predicted odour impacts at the point of maximum impact and at receptor 
locations. As shown, at the identified high-sensitivity receptor locations the 98th percentile of hourly 
odour concentrations is predicted to be well below 1.5 OUE/m³ for all stack heights considered, and 
increasing the stack height does not significantly reduce the odour concentration. However, in 
order for the 98th percentile of hourly odour concentrations to be below 1.5 OUE/m³ at the point of 
maximum impact outside of the site boundary (and therefore at all locations of potential relevant 
exposure) a stack height of 15.5 m is required. This point of maximum impact lies outside of the 
site boundary.   

For a stack height of 15.5 m the maximum predicted impact at a high sensitivity receptor is 24.5% 
of the benchmark, and at the point of maximum impact the predicted impact is 96.4% of the 
benchmark. As the maximum impact is below the benchmark, it is considered that there is no 
potential for significant odour pollution and the odour impact of emissions from the stack are ‘not 
significant’ in accordance with the H4 Guidance criteria. Further consideration has been given to 
the likely significance of effect given the conservatism in the model assumptions and model 
uncertainty in Section 8.4. 

In accordance with the IAQM 2018 Guidance criteria shown in Table 7, the maximum impact at a 
high sensitivity receptor is described as ‘negligible’ as odour exposure is less than 0.5 OUE/m³ (33% 
of the benchmark). As the predicted odour exposure is less than 1.5 OUE/m³ at all locations, the 
impact at all medium and low sensitivity receptors will also be ‘negligible’.  

Based on the above, the recommended stack height for the Facility is 15.5 m. A full analysis of the 
effect of odour emissions from the stack, including detailed results tables, is presented in Section 8. 
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7 Sensitivity Analysis 

7.1 Surface roughness length 

The sensitivity of the results to surface roughness length has been considered by running the model 
with a range of surface roughness lengths for the dispersion site. 

The following parameters were kept constant: 

• model – ADMS 5.2; 

• stack height – 15.5 m; 

• building – included; 

• meteorological site surface roughness – 0.5 m; 

• dispersion site Minimum Monin-Obukhov length – 10 m; 

• meteorological site Minimum Monin-Obukhov length – 30 m; 

• meteorological data used – Birmingham 2017. 

Table 12 presents the odour concentration at the point of maximum impact and the maximum 
impacted receptor for each surface roughness value. 

Table 12: Choice of Surface Roughness Length 

Dispersion Site 
Surface Roughness 
Length (m) 

Odour Concentration (OUE/m³) 

98th %ile of 1-hour Max 1-hour 

Point of Maximum Impact 

0.2 1.44 5.24 

0.3 1.42 5.18 

0.5 1.41 5.86 

0.7 1.41 6.92 

1.0 1.39 8.61 

Maximum Impacted Receptor 

0.2 0.39 0.70 

0.3 0.38 0.70 

0.5 0.37 0.69 

0.7 0.36 0.69 

1.0 0.34 0.67 

 

Higher surface roughness lengths result in slightly lower 98th percentile of hourly mean odour 
concentrations at both the point of maximum impact and at the maximum impacted receptor. 
Higher surface roughness lengths also result in slightly lower maximum hourly concentrations at 
the maximum impacted receptor, but higher maximum hourly concentrations at the point of 
maximum impact. The surface roughness length of 0.5 m has been selected as this is the most 
appropriate value for the mix of industrial and commercial units, trees and open fields surrounding 
the dispersion site.  
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7.2 Building parameters 

The sensitivity of the results to the effect of buildings has been considered by running the model 
with and without buildings.  

The following parameters were kept constant: 

• model – ADMS 5.2; 

• stack height – 15.5 m; 

• dispersion site surface roughness – 0.5 m; 

• meteorological site surface roughness – 0.5 m; 

• dispersion site Minimum Monin-Obukhov length – 10 m; 

• meteorological site Minimum Monin-Obukhov length – 30 m; 

• meteorological data used – Birmingham 2017. 

Table 13 presents the concentration of oxides of nitrogen at the ground level point of maximum 
impact and the maximum impacted receptor for each building scenario.  

Table 13: Effect of Buildings 

Scenario used in model Odour Concentration (OUE/m³) 

98th %ile of 1-hour Max 1-hour 

Point of Maximum Impact  

Including buildings 1.41 5.86 

Excluding buildings 0.68 2.00 

Maximum Impacted Receptor 

Including buildings 0.37 0.69 

Excluding buildings 0.29 0.53 

 

Modelling the presence of buildings results in higher odour concentrations, particularly at the point 
of maximum impact. Therefore, buildings have been included in the dispersion model as this 
represents a realistic approach.  
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8 Results 

8.1 Modelling results – point of maximum impact 

The table below presents the results of the odour modelling at the point of maximum impact 
outside the site boundary.  

Table 14: Odour Modelling Results – Point of Maximum Impact 

Weather Data Year Process Contribution (OUE/m3) 

98th%ile of hourly means Max hourly mean 

2015 1.44 6.30 

2016 1.43 8.20 

2017 1.41 5.86 

2018 1.45 7.73 

2019 1.42 6.79 

Average 1.43 6.97 

Max 1.45 8.20 

Average as % of assessment criterion 95.3% - 

Max as % of assessment criterion 96.4% - 

8.2 Modelling results – sensitive receptor locations 

The table below presents the odour modelling results at the high sensitivity receptor locations 
considered. The IAQM 2018 impact descriptors have been determined using the criteria in Table 7. 

Table 15: Odour Modelling Results – at High Sensitivity Receptor Locations 

ID Receptor Name 98th %ile of hourly means IAQM 
Impact 
Descriptor  

Max hourly mean 

(OUE/m3)  OUE/m3 % of criterion 

R1 Vicarage Road 1 0.37 24.5% Negligible 0.75 

R2 Vicarage Road 2 0.30 20.2% Negligible 0.78 

R3 Vicarage Road 3 0.27 18.2% Negligible 0.71 

R4 Straight Mile 0.26 17.7% Negligible 0.69 

R5 Vicarage Road 4 0.23 15.2% Negligible 0.60 

R6 Crateford Lane 0.22 14.6% Negligible 0.57 

R7 A449 Stafford Rd 0.11 7.6% Negligible 0.48 

R8 Station Drive 1 0.22 14.9% Negligible 0.80 

R9 Station Drive 2 0.20 13.5% Negligible 0.60 

R10 Station Drive 3 0.20 13.2% Negligible 0.65 

R11 Deepmore Lane 1 0.10 6.4% Negligible 0.32 

R12 Deepmore Lane 2 0.12 8.0% Negligible 0.42 

Note: Results presented are the maximum over the five years of meteorological data. 
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8.3 Qualitative assessment of fugitive emissions 

There is the potential for fugitive emissions from the Facility through open doors and other non-
airtight sections of the building, from RDF bales stored outside, and from the delivery of waste and 
export of RDF. The vehicles delivering waste and exporting RDF will be covered to prevent odour 
emissions. The potential for odour exposure from these vehicles is very low and any exposure would 
be transient, so the potential for odour impacts from these vehicles in negligible and has not been 
considered further in this assessment.   

The first stage of the qualitative assessment is to define the Source Odour Potential. The Facility 
will have effective, tangible mitigation measures, which are listed in Section 5.2. Therefore, the 
Source Odour Potential is considered to be ‘small’ using the criteria shown in Table 8.  

The next stage is to identify the pathway effectiveness for the receptors considered using the 
criteria shown in Table 9. A review of the wind roses in Figure 4 shows that the wind blows relatively 
frequently from the south-east, south, south-west, west and north-west. The wind blows 
infrequently from all other directions. Therefore, receptors located to the north-west, north, north-
east, east and south-east of the Facility will frequently be downwind of the Facility. Receptors 
within 100 m of the Facility are considered to be ‘adjacent’ to the source, those within 500 m are 
considered to be ‘local’ to the source and those greater than 500 m are considered to be ‘remote’ 
from the source.  

The pathway for receptors that are ‘adjacent’ to the source is considered to be ‘highly effective’ 
regardless of direction from the source. The pathway for receptors that are ‘local’ to the source is 
considered to be ‘moderately effective’ if downwind, but ‘ineffective’ if upwind. The pathway for 
receptors that are ‘distant’ from the source is considered to be ‘ineffective’ regardless of wind 
direction. Based on these criteria, the pathway effectiveness to each receptor has been assessed as 
follows: 

Table 16: Assessment of Pathway Effectiveness 

Receptor Direction from 
Facility 

Direction 
Descriptor 

Proximity 
(m) 

Proximity 
Descriptor 

Pathway Effectiveness  

R1 East Downwind 335 Local Moderately effective 

R2 East Downwind 474 Local Moderately effective 

R3 East Downwind 523 Distant Ineffective 

R4 East Downwind 514 Distant Ineffective 

R5 North-east Downwind 576 Distant Ineffective 

R6 North Downwind 911 Distant Ineffective 

R7 West Upwind 633 Distant Ineffective 

R8 South-west Upwind 476 Local Ineffective 

R9 South-west Upwind 490 Local Ineffective 

R10 South-west Upwind 531 Distant Ineffective 

R11 South-east Downwind 1,034 Distant Ineffective 

R12 South-east Downwind 872 Distant Ineffective 

Canal Towpath East Downwind < 100 Adjacent  Highly effective 

Industrial Estate West Upwind < 100 Adjacent Highly effective 
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The final stage of the assessment is to assess the risk of odour exposure at each receptor using the 
Source Odour Potential and Pathway Effectiveness using the criteria shown in Table 10 and then 
assess the odour impact at each receptor using the criteria shown in Table 11. The results of the 
assessment are shown below. 

Table 17: Assessment of Odour Impacts 

Receptor Source 
Odour 
Potential  

Pathway 
Effectiveness  

Risk of Odour 
Exposure 

Receptor 
Sensitivity  

Odour Effect 

R1 Small Moderately effective Negligible Risk High Negligible 

R2 Small Moderately effective Negligible Risk High Negligible 

R3 Small Ineffective Negligible Risk High Negligible 

R4 Small Ineffective Negligible Risk High Negligible 

R5 Small Ineffective Negligible Risk High Negligible 

R6 Small Ineffective Negligible Risk High Negligible 

R7 Small Ineffective Negligible Risk High Negligible 

R8 Small Ineffective Negligible Risk High Negligible 

R9 Small Ineffective Negligible Risk High Negligible 

R10 Small Ineffective Negligible Risk High Negligible 

R11 Small Ineffective Negligible Risk High Negligible 

R12 Small Ineffective Negligible Risk High Negligible 

Canal Towpath Small Highly effective Low Risk Low Negligible 

Industrial Estate Small Highly effective Low Risk Medium Negligible 

8.4 Discussion 

8.4.1 Modelling results 

The results of the dispersion modelling have shown that a stack height of 15.5 m provides adequate 
dispersion of odour. The highest predicted 98th percentile of hourly means outside the site 
boundary is 96.4% of the odour assessment criterion for highly offensive odours. A plot file of the 
predicted odour concentration is shown in Figure 5 of Appendix A, and a close-up of the Facility and 
point of maximum impact is shown in Figure 6 of Appendix A. These figures show that the point of 
maximum impact lies north of the stack, close to the Staffordshire and Worcestershire Canal. The 
location of the point of maximum impact may be slightly different when accounting for modelling 
uncertainty, so it has been assumed that the maximum predicted 98th percentile of hourly odour 
concentrations could occur at workplaces within the Four Ashes Industrial Estate or on the canal 
towpath.  

The maximum predicted concentration does not exceed the assessment criterion at any location. 
The maximum impact at a highly sensitive receptor location is predicted to be 0.37 OUE/m³ at R1 
(Vicarage Road 1), which is 24.5% of the assessment criterion. As the maximum 98th percentile of 
hourly mean concentrations at high sensitivity receptors is less than 0.5 OUE/m³, the impact is 
described as ‘negligible’ in accordance with the IAQM 2018 Guidance. In addition, the maximum 
98th percentile of hourly mean concentrations is less than 1.5 OUE/m³ at all locations, including the 
nearby units in the Four Ashes Industrial Estate and the canal towpath (which are of medium and 
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low sensitivity respectively). Therefore, the impact at all areas of exposure is described as 
‘negligible’ in accordance with the IAQM 2018 Guidance. 

The maximum hourly odour concentration has also been considered as a reasonable upper estimate 
of odour exposure. Table 15 and Figure 7 show that the maximum hourly odour concentration at a 
high-sensitivity receptor is predicted to be 0.8 OUE/m³, which is below the level of detection of 
1 OUE/m³ (although it is noted that some individuals are more sensitive to odour and may detect 
odour at concentrations of less than 1 OUE/m³). Therefore, even in the hour of meteorological data 
with the highest predicted odour concentration at a high sensitivity receptor, the odour is dispersed 
to a level at which it is not likely to be detected.  

Figure 8 of Appendix A shows the maximum hourly odour concentration in the vicinity of the Facility 
and the point of maximum impact. The maximum hourly odour concentration is predicted to be 
less than 3 OUE/m³ except across very limited areas close to the site boundary. As such, even the 
maximum predicted odour concentration is unlikely to have a significant impact as there are no 
high-sensitivity receptors close to the Facility. 

8.4.1.1 Model uncertainty 

Odour emissions are likely to vary (being lower when the carbon filter is fresh and increasing as it 
degrades) and there is inherent uncertainty in the dispersion modelling. To account for this 
uncertainty, the following conservative assumptions have been made in the odour modelling study: 

• The modelled concentration of 1,500 OUE/m³ is the maximum odour concentration guarantee 
for the proposed activated carbon odour filter. The filter is likely to achieve better performance, 
particularly when newly installed when a performance of 200 – 500 OUE/m³ is expected. 

• The odour release has been modelled at this maximum concentration continually (i.e. 8,760 
hours per annum). In reality, the Facility will not operate continually and is likely to only operate 
on a 24 hour per day basis during outages of the Four Ashes ERF. 

• The character of the odour is assumed to be ‘highly offensive’. As the Facility will typically not 
accept waste with a high putrescible content, in reality it is unlikely that the character of the 
odour will be ‘highly offensive’. 

• The conclusions of the assessment are based on the maximum predicted concentrations over 
five years of weather data. 

8.4.2 Qualitative assessment of fugitive emissions 

The results of the assessment of fugitive emissions shows that the predicted impact at all receptors 
is ‘negligible’ and therefore the overall effect will be ‘not significant’. This is based on a small Odour 
Source Potential, which is appropriate given the mitigation measures that will be in place. The main 
mitigation measures are: 

• the unloading a processing of waste will take place within the building, which is held under 
negative pressure, thereby preventing fugitive emissions; and 

• the RDF bales to be stored outside will be fully wrapped to prevent water ingress and fugitive 
odour emissions. 

In addition, the modelled odour concentration at all highly sensitive receptor locations is below the 
level of detection. Therefore, any small additional contribution to odour concentrations from 
fugitive emissions is not expected to have a significant effect. 
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9 Summary and Conclusions 

9.1 Summary 

An odour dispersion modelling study has been undertaken for the air extraction system at the 
proposed Four Ashes RDF processing facility. This modelling study has conservatively assumed 
continual operation at the maximum guaranteed odour emission concentration. The modelling 
study has determined that the maximum odour concentration outside the site boundary will be 
1.45 OUE/m³ at the 98th percentile of hourly means, which does not exceed the assessment criterion 
of 1.5 OUE/m³ at the 98th percentile of hourly means for highly offensive odours. The odour 
concentration at high sensitivity receptors is predicted to be below the level of detection of 
1 OUE/m³, and the impact using IAQM impact descriptors for highly offensive odours is predicted 
to be ‘negligible’. 

A qualitative assessment of fugitive emissions has also been undertaken. The impact at all receptor 
locations is predicted to be negligible. Fugitive emissions will be controlled to a very low level using 
a number of mitigation measures that will be detailed in the Odour Management Plan for the 
Facility. 

9.2 Conclusions 

This assessment has demonstrated that there will be “no significant pollution” and “no reasonable 
cause for annoyance” due to odour releases from the stack or from fugitive odour releases. In 
addition, emissions of dust during the construction phase and vehicle emissions have been scoped 
out of the assessment as any effects are expected to be negligible and not significant. Therefore, 
the overall effect on air quality and odour is predicted to be ‘not significant’ and there is no odour 
constraint to granting planning permission or an EP for the Facility.  
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A Figures 
Figure 1: Site Location and Sensitive Receptors 
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Figure 2: Dispersion Model Setup 
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Figure 3: Modelling Domain 
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Figure 4: Wind Roses – Birmingham 2015 to 2019 
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Figure 5: 98th Percentile of Hourly Odour Concentrations – Wide View 

 

 



Veolia  

 

19 June 2020 Air Quality and Odour Assessment 

S2983-0030-0001SMN Page 36 

 

Figure 6: 98th Percentile of Hourly Odour Concentrations – Close View 
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Figure 7: 100th Percentile of Hourly Odour Concentrations – Wide View 
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Figure 8: 100th Percentile of Hourly Odour Concentrations – Close View 
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B Consultation with SSC Environmental Health 
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