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1 Introduction 

1.1 Background  

Mondelez UK Confectionery Production Limited (Mondelez) operates a food manufacturing facility at its 

Sheffield factory site located on Livesey Road, Sheffield, South Yorkshire (the site).  The manufacturing 

operations require permitting as a Part A(1) process by the Environment Agency (EA) under the 

Environmental Permitting (England and Wales) Regulations 2016 (2016 No. 1154) (Schedule 1, Section 6.8 

Part A(1)(d)(iii) (as amended). 

“animal and vegetable raw materials (other than milk only), both in combined and separate products, 
with a finished product production capacity in tonnes per day greater than — 

(aa)75 if A is equal to 10 or more, or 

(bb)300-(22.5 x A) in any other case, 

where ‘A’ is the portion of animal material in percent of weight of the finished product production 
capacity”. 

This change in regulatory status will bring the steam raising boilers operated on site by Mondelez, which are 

currently permitted (where required) as standalone Medium Combustion Plant (MCP) into the new wider site 

permit as directly associated activities to the Part A(1) process. To support the permit application, Mondelez 

commissioned Project Environmental Solutions Ltd (PESL) to undertake an air quality impact assessment 

(AQIA) of emissions to air from the boiler operations at the Sheffield site, and this is reported here.   

1.2 Low emission / high efficiency boiler upgrades 

In 2025 Mondelez completed a programme of improvements to the boiler plant on site, which has allowed for 

the phased decommissioning and removal of four legacy MCP boilers and their replacement with three new 

MCP boilers as summarised in Table 1 below.  This represented a significant investment in emissions 

reduction and carbon intensity.  This programme was fully approved, with orders placed and detailed design 

complete in 2022-2023, with staged commissioning in 2024-2025 and site works completed in October 2025.  

The EA has been fully appraised of the scheme and pre-application discussion carried out1. As requested by 

the EA, this AQIA compares these historical operations at the site with current (new) boiler provision, in order 

to demonstrate the benefits of the boiler upgrade programme in terms of local air quality.  

  

 
1 01/08/2024 
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2 Source Emissions Data and Parameters 

2.1 Data sources 

The emissions parameters for the historical and current boilers have been compiled from the following 

sources: 

• Current boiler design and emissions data provided to Mondelez by suppliers (Mondelez, 2024). 

• Historical plant details, including burner specifications from site records (Mondelez, 2024). 

• Calculation, where necessary, to supplement available information.  

• Existing permitted emission limit values (ELVs) for historical and current boiler plant (permit reference 

EPR/CP3126SW). 

• Layout plans and drawings of the Sheffield site provided by Mondelez (Mondelez, 2024). 

2.2 Boiler Operation and Fuel Type 

The current boilers are to be operated on natural gas continuously for at least 50 weeks of the year with a 

planned non-operational period of up to two weeks required for annual maintenance (i.e. similar to current 

operations).  There is no gas oil standby firing as the natural gas supply contract is on an uninterruptible 

basis; this is the same as for historical boiler operations at the site for a number of years.  

The historical and current boiler operations are described below; ‘historical operations’ represent a worst 

case, ‘current operations’ an improvement case: 

• Historical operations: Up to four boilers firing, as per historical operations when site steam demand 

was much higher and reflecting the current MCPD permitted status.   

• Current operations: Any two of the three new boiler operating via high efficiency sequencing 

controllers, reflecting current and future (lower) site steam demand.  This also reflects the current 

permitted status under MCPD.   

2.3 Other combustion plant 

The main application details other combustion plant located within the proposed Sheffield installation, which 

will fall within scope of the new environmental permit.  These sources were reviewed and determined that 

they should not fall within scope of this AQIA by virtue of their representing: 

• Occasional or emergency use only sources (such as the standby diesel firewater pump). 

• Insignificant sources (such as very small gas fired space heaters). 
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3 Detailed Assessment Methodology and Input Data 

This chapter presents a summary of the methodology used for the detailed assessment of the potential 

effects associated with emissions to air from the boilers using dispersion modelling.  A full description of the 

dispersion modelling study inputs and assumptions are provided in Annex A.   

3.1 Overall Approach 

The detailed assessment was carried out using an atmospheric dispersion modelling technique.  

Atmospheric Dispersion Modelling System (ADMS) version 6.0.2 (produced by Cambridge Environmental 

Research Consultants Ltd.) was used to model releases of the identified substances.  The ADMS model 

predicts the dispersion of operational emissions from specific sources (i.e. in this case, the boiler stacks for 

the Historical and Current cases), and the subsequent concentrations over an identified area (e.g. at ground 

level across a grid of receptor points) or at specified points (e.g. a residential property, school or other 

relevant receptor location).  ADMS was selected because this model is fit for the purpose of modelling the 

emissions from the type of source on-site (i.e. point source emissions from a combustion source) and is 

accepted as a suitable assessment tool by local authorities and environmental regulators such as the 

Environment Agency.  ADMS is particularly suited for the Sheffield installation, due to its reported better 

treatment of complex terrain (such as that seen in the vicinity of the Sheffield site) compared to other model 

options (Carruthers, et al, 2011).  

The modelling assessment was undertaken with due consideration to the relevant Environment Agency air 

quality risk assessment guidance (Environment Agency, 2024) and air dispersion modelling reporting 

guidance (Environment Agency, 2024).  Consideration was also given to Environment Agency Medium 

Combustion Plant guidance (Environment Agency, 2019).  A summary of the dispersion modelling procedure 

is set out below.   

• Information on plant location, plant emission characteristics, candidate abatement and control options 

and operating hours were supplied by Mondelez (Mondelez, 2024).   

• Five years of hourly sequential Numerical Weather Prediction (NWP) meteorological data for the site 

location, formatted for use in ADMS, was used for the assessment (Atmospheric Dispersion Modelling 

Ltd, 2024). 

• Information on the main buildings located on-site, which could influence dispersion of emissions from 

the boiler stacks, was obtained from Mondelez (Mondelez, 2024). 

• A total of 32 human receptor locations (R1 – R12 and R13_1 – R13_20) were identified at which the 

predicted concentrations of the pollutants for each of the five years of meteorological data would be 

modelled.  The receptor height was set at 1.6 m to represent the ‘breathing zone’.  The human 

receptor locations are set out in detail in Annex A, Table 15.  For receptors R13_1 – R13_20 

(representing short-term exposure locations along a public footpaths / tracks), only the 1-hour mean 

pollutant concentrations were considered.    

• A total of 166 receptor locations associated with 27 ecologically sensitive sites (H1 – H27) were 

identified at which the predicted annual mean and 24-hour mean NOx concentrations for each of the 

five years of meteorological data would be modelled.  These were modelled at a height of 0 m to 

represent the ground level.  The ecological receptor locations and descriptions are provided in Annex 

A, Table 16. 

• The above information was entered into the dispersion model for the operational scenarios under 

consideration.   

• The dispersion models were run to provide the Process Contribution (PC) values for operational 

scenarios under consideration.  The PC is the estimated maximum environmental concentration of 

substances due to releases from the process alone.  The results were then combined with background 

concentrations (see Section 3.4) to provide the Predicted Environmental Concentration (PEC) of the 

substances of interest.   
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• The PECs were then assessed against the appropriate Environmental Quality Standards (EQSs) for 

the pollutants considered as set out in the Environment Agency guidance document (Environment 

Agency, 2025) to determine the nature and extent of any potential adverse effects (see section 3.6).   

• The predicted annual mean NOx concentrations were also used to assess the potential impact from 

nitrogen and acid deposition at the assessed ecological receptors.  Appropriate Critical Load values 

were identified for this assessment, obtained from the Air Pollution Information System (APIS) website 

operated by the Centre for Ecology and Hydrology (CEH) (CEH, 2025). See Annex A for further details 

of the methodology for undertaking the calculation of deposition rates.   

3.2 Assessment Scenarios 

The high-level modelled scenarios are set out below: 

• Historical Scenario – Natural Gas: 4 no. historical boilers operating on natural gas.     

• Current Scenario – Natural Gas:  2 no. current boilers (specifically Boiler No.1 and Boiler No.2) 

operating on natural gas. 

The ‘Historical Scenario’ is still considered relevant for discussion within this AQIA as it reflects how the site 

operated for over forty years and presents a baseline against which to demonstrate the benefits associated 

with the very substantial investment which has resulted in the currently installed plant.  It was also 

specifically requested by an Environment Agency AQMAU2 representative present at the pre-application 

discussion3. The historical boilers were permitted, where required, as MCP and complied with ‘existing plant’ 

permit Emission Limit Values (ELVs) in place. 

3.3 Operating Load of Current Combustion Plant  

As a worst case, the boilers were assumed to operate at 100% load continuously for the full year (equivalent 

to approximately 13 tonnes/hour (t/hr) of steam production for the new boilers).  This is a very substantial 

overestimate of the actual duty load expected (averaging at c. 6-7 t/hr steam demand).  A comparison of 

steam capacity and typical site steam demand for a typical one-month operating period (from 2024 data) is 

shown in Figure 1 below.  A second running scenario was therefore also assessed which is referred to in this 

AQIA as ‘part load’ running.  As can be seen from Figure 1, the part load running case is approximately 

representative of a mean steam demand and is substantially less than the worst-case full load.  For the 

current plant scenarios, each case is described below: 

• Worst case full load.  Two current boilers operating continuously at 100% full load for 8,760 hours 

per annum, generating some 13 t/hr of high-grade steam in total. 

• Part load.  Two current boilers operating at 50% part load in parallel for 8,424 hours per annum.  This 

equates to 14 days downtime per annum for each plant, for site and unit maintenance.  This scenario 

would generate 6.5 t/hr of high-grade steam in total.  The load case of two boilers operating at 50% 

load is considered analogous of an alternative conservative part load case of one new boiler operating 

at 100% load.  

  

 
2 AQMAU – Air Quality Monitoring and Assessment Unit  
3 Held 01/08/2024 
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Figure 1 Typical steam demand vs worst case operating assumption in AQIA 

 

3.4 Key Emissions and Input Data 

3.4.1 Emissions Data – Current Sources 

The NOx and CO emission concentrations for the assessment of the current boilers were provided by the 

supplier of the equipment.  For natural gas firing, the NOx emission concentration of 100mg/Nm3 was 

adopted for the new boilers, which is equivalent to the relevant MCPD ELVs.  All emission data used were 

corrected to MCPD reference conditions of 3% oxygen (O2) for boilers. 

The MCPD does not provide ELVs for CO for boilers and the emission concentration of 20mg/Nm3 was 

adopted for natural gas firing for the boilers based on the value provided by the equipment supplier. 

The temperature of the boiler exhaust gases and exhaust gas flow rates were provided by the equipment 

supplier; supplemented by stoichiometric and exhaust gas flow calculations where necessary.   

The emissions inventory of releases to air from the proposed boilers is provided in Annex A.   

3.4.2 Emissions Data – Historical Sources 

The NOx emission concentrations for the assessment of the historical boilers were based on the currently 

permitted emission limit value of 200 mg/Nm3.  Other parameters such as the concentration of oxygen (O2) 

and stack gas temperature were obtained from monitoring reports (Mondelez, 2024).  Data gaps regarding 

volumetric flowrate of the stack gases were filled using stoichiometric calculations based on the combustion 

of natural gas at the maximum thermal input rate of each of the historical boilers.  These were cross-checked 

for consistency against available data from other recent Mondelez AQIAs carried out on other sites with 

similar boiler equipment. 
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The emissions inventory of releases to air from the historical boilers is provided in Annex A.   

3.4.3 Human Receptors 

For this assessment, 32 of the closest sensitive human receptors near the site were identified for modelling 

purposes.  The locations of these receptors are presented in Figure A and details are provided in Annex A.   

3.4.4 Ecological Receptors 

In line with the Environment Agency risk assessment guidance (Environment Agency, 2025) it is necessary 

to include protected conservation areas within the assessment if they are within the following distances from 

the site: 

• European sites (i.e. Special Area of Conservations (SACs), Special Protection Areas (SPAs) and 

Ramsar sites) within 10 km; and 

• Sites of Special Scientific Interest (SSSIs) and local nature sites (ancient woods, local wildlife sites 

and national and local nature reserves) within 2 km. 

There was one SAC/SPA within 10km of the stack locations: 

• South Pennine Moors SAC / Peak District Moors (South Pennine Moors Phase 1) SPA (which share 

the same boundary at relevant locations within 10km of the stack locations).   

There were three SSSIs within 2km (all with a geological rather than ecological designation).  These are 

listed below: 

• Neepsend Railway Cutting; 

• Neepsend Brickworks; and 

• Wadsley Fossil Forest. 

There was also several ‘local nature sites’, including ancient woodland sites and locally designated sites 

(termed Local Wildlife Sites (LWSs)) within 2km of the boiler stack locations.  There are also two Local 

Nature Reserves (LNRs) within 2km.  

Further details of the above ecological receptors are provided in Annex A. The assessed European sites are 

shown in Figure B, local sensitive ecological receptors are shown in Figure C. 

3.5 Baseline Conditions 

3.5.1 Background concentrations 

A review of baseline air quality was carried out prior to undertaking the air quality assessment.  This was 

carried out to determine the availability of baseline air quality data recorded in the vicinity in the site and also 

if data from other regional or national sources such as the UK Air Information Resource (UK-AIR) (Defra, 

2024) website could be used to represent background concentrations of NO2, NOx, and CO in the vicinity of 

the site and at the human and ecological receptor locations.   

The Mondelez Sheffield site is situated within the administrative area of Sheffield City Council.  Sheffield City 

Council has declared an Air Quality Management Area (AQMA) as part of the Local Air Quality Management 

(LAQM) process in relation to elevated annual mean and one-hour NO2 concentrations, plus 24-hour PM10 

concentrations.  The area, designated ‘Sheffield Citywide AQMA’, covers the entire eastern part of the city 

containing the major built up areas, and was declared due to transport, industrial and domestic sources.  The 

Mondelez Sheffield site is within the AQMA, and therefore will contribute to NO2 within the AQMA, 

associated with NOx emissions from the boiler plant.  Whilst the AQMA is primarily associated with traffic 
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• Where the PC is greater than 1% of the EQS and the PEC is greater than 70% of the EQS, further 

judgement is used to determine the overall significance of the effect using site specific circumstances 

(i.e. whether the effect would be ‘not significant’ or ‘significant’), taking account of the following: 

• the scale of the changes in concentrations;  

• whether or not an exceedance of an EQS is predicted to arise in the study area where none 

existed before, or an exceedance area is substantially increased as a result of the development; 

and 

• uncertainty, including the influence and validity of any assumptions adopted in undertaking the 

assessment.   

For the assessment of short-term average concentrations (e.g. the 1-hour mean NO2 concentrations), 

impacts are described using the following criteria. 

• If the PC is less than 10% of the short-term EQS, this would be classed as insignificant; 

• If the PC is greater than 10% of the EQS but less than 20% of the headroom between the short-term 

background concentration and the EQS, this can also be described as not significant.  This is based 

on professional judgement and adapted from the Environment Agency risk assessment guidance 

(Environment Agency, 2025) for identifying the need for more detailed modelling of emissions.  It is 

considered that any PC meeting this criterion would clearly not lead to any exceedance of the EQS 

and thus would not lead to a significant effect;  

• Where the PC is greater than 10% of the EQS and 20% of the headroom, professional judgement is 

used to determine the overall significance of the effect (i.e. whether the effect would be not significant 

or significant) in line with the approach specified above for long-term average concentrations.   

Environment Agency guidance recommends that further action will not be required if proposed emissions 

comply with BAT Associated Emission Levels (AELs) and resulting PECs do not exceed the relevant EQS 

(Environment Agency, 2025).  There are no relevant AELs for combustion plant in the Food, Drink and Milk 

Industries BAT conclusions (European Union, 2019); therefore, the MCPD ELVs can be viewed as the metric 

of compliance.   

The significance of the predicted long-term (annual mean) concentrations or deposition at ecological 

receptors (specifically the SPA/SAC) were determined in line with, or adapted from, the risk assessment 

guidance (Environment Agency, 2025).  This is summarised below. 

• Where the PC is less than 1% of the relevant critical level or critical load, the emission is not likely to 

have a significant effect alone or in combination irrespective of the existing concentrations or 

deposition rates (Environment Agency, 2025; Environment Agency, 2024; AQTAG, 2015; IAQM, 

2020). 

• Where the PC is above 1%, further consideration of existing background concentrations or deposition 

rate is required, and where the total concentration or deposition is less than 70% of the critical level or 

critical load, calculated in combination with other known committed projects or developments, the 

emission is considered to be unlikely to have a significant effect (Environment Agency, 2025). 

• Where the PC is above 1%, and the total concentration or deposition rate is greater than 70% of the 

critical level or critical load, either alone or in combination with other committed projects or 

developments, then this may indicate a significant effect and further consideration is likely to be 

required by a specialist ecologist.   

For the 24-hour mean NOx concentrations at the SAC/SPA, where the PC is less than 10% of the critical 

level, it would be regarded as insignificant.  A potentially significant effect would be identified where the 

short-term PC from the modelled sources would lead to the total concentration exceeding the critical level.  

In this case, further consideration would be required, for example, by an ecologist.   
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For other sites, such as the assessed locally designated nature sites, the Environment Agency risk 

assessment guidance (Environment Agency, 2025) states that: 

“If your emissions meet both of the following criteria they’re insignificant – you don’t need to assess them any 

further: 

• the short-term PC is less than 100% of the short-term environmental standard 

• the long-term PC is less than 100% of the long-term environmental standard”. 

This approach was adopted for use in this assessment for the identification of potentially significant effects at 

locally designated sites and Ancient Woodland sites.    

3.7 Modelling Accuracy and Uncertainties 

The modelling study, like any comparable exercise, is subject to several inherent limitations, the potential 

effects of these were minimised by identifying and acknowledging the following considerations: 

• The most recent version of the ADMS model (version 6.0.2) was used in this assessment.  It is 

accepted as a suitable assessment tool by local authorities and environmental regulators such as the 

Environment Agency, and is considered particularly suited for the Sheffield installation, due to its 

reported better treatment of complex terrain (such as that seen in the vicinity of the Mondelez site) 

compared to other model options, (Carruthers, et al, 2011). 

• The assessment is based on a number of assumptions relating to emissions parameters for plant 

which at the time of undertaking the modelling had not been commissioned.  In order that uncertainties 

in this area were minimised, staged information requests and consultations were made with the 

suppliers.  This data gathering included, where appropriate, use of appropriate legally binding or 

published ELVs for the plant type in question. 

• At the time of carrying out the modelling some aspects of the plant layouts was still subject to detailed 

engineering design, however, use of the existing boiler house and stacks minimises the likelihood of 

material inaccuracy. 

• The digital terrain data used in the assessment (the OS Landform Panorama dataset) is indicative of 

the local topography and although is relatively detailed (i.e. it clearly captures the increasing height of 

land rising to the east of the River Don, which is particularly characteristic of the installation’s location) 

it does not include small-scale features, such as low-lying vegetation or hedgerows. 

• The dispersion model uses five years of recent sequential NWP meteorological data for the site 

locations.  Although this is considered to be a robust approach, it cannot account for infrequent 

abnormal or highly localised conditions. However, the worst case hourly periods in any of the five 

years modelled were used to inform assessments against short terms EQSs and the worst year of the 

five years modelled was used to inform assessments against long terms EQSs. 

• A number of significant worst case assumptions have been made to take account of likely combustion 

plant operations, including full load (100% Maximum Continuous Rating (MCR)) running at historical / 

current plant emission limit values (the latter consistent with MCPD new plant ELVs where applicable) 

for 8,760 hours per annum.  This equates to a steam generating capacity of 13 t/hr, against a site 

average steam demand of 6-7 t/hr.  A part load scenario is also assessed assuming a steam demand 

equivalent to the site average.   

• Published background air quality data (Defra, 2024) and Sheffield City Council monitoring data 

(Sheffield City Council, 2025) were used to represent background concentrations, which take account 

of other existing permitted and local emissions sources (e.g. roads) in the vicinity (see Section 3.5).  

This also takes account of emissions from the historical permitted plant at the Mondelez installation, 

which has been operating for many years; this in unavoidable. 

• Emissions from road traffic in the vicinity of the site have been considered by using Sheffield City 

Council roadside monitoring locations as representative background concentrations for assessment 

locations adjacent to the A61 (see Section 3.5). 
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• There is a footpath which runs along the bank of the River Don through the centre of this site. To avoid 

misrepresentation of this linear feature (a potential short term human exposure location), multiple (20) 

assessment locations were defined within the model to represent this receptor.  

• The screening of significance, in terms of potential effects, was directed where possible by regulatory 

guidance (Environment Agency 2025, Environment Agency 2024).  Other sources of published 

guidance were consulted as appropriate and have been referenced through this report.  Inevitably, 

due to the wide band between ‘insignificant’ and ‘unacceptable’ impacts when following published 

screening methods, professional judgement has been applied. An appropriately qualified and 

experienced air quality professional undertook the assessment. 
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4 Dispersion Modelling Results 

This chapter of the report presents the results of the detailed modelling of emissions to air from the Historical 

and Current boiler scenarios.    

4.1 Operating Load of Combustion Plant and Presentation of Results 

As discussed in Section 3.3, two running scenarios were assessed for the current (newly installed) boiler 

scenario, worst case full load and part load running.  The Current scenario was modelled at the worst-case 

full load, but in order to capture a more appropriate, but still conservative assessment of potential effects, the 

same boiler and stack configurations were modelled applying more typical part load running conditions; this 

is described as Current PL (where ‘PL’ is ‘part load’). The remainder of this chapter presents results for the 

Historical scenario (legacy boilers) (for which table cells are shaded light grey), Current boiler scenario (with 

unshaded cells) and Current PL scenario (where table cells are shaded light green).    

4.2 Human Receptor Results 

The results presented below are the maximum modelled concentrations predicted at any of the assessed 

sensitive human receptor locations for the five years of meteorological data used in the study.  The results of 

the dispersion modelling for the Historical, Current and Current PL are set out in Table 6. The tables below 

present the following information: 

• EQS (i.e. the relevant air quality standard); 

• Estimated annual mean background concentration (see Section 3.4); 

• PC, the maximum modelled concentrations due to the emissions from the assessed combustion plant; 

• PEC, the maximum modelled concentration due to process emissions combined with estimated 

baseline concentrations; and 

• PC and PEC as a percentage of the EQS.  

The full results at assessed human receptor locations are presented in Annex C. 

The results in Table 6 (overleaf) for indicate that the predicted NO2 concentrations at sensitive human 

receptors, do not exceed any relevant long-term or short-term EQSs.  The maximum PECs are well within 

the relevant EQSs.  Maximum grid (any modelled location) is also presented for short term averaging 

periods. 
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The maximum PC for annual mean NO2 for the Current Scenario is 0.83 μg/m3 at receptor R1, which is 

equivalent to 2.1% of the relevant EQS.  For the Current PL Scenario, this falls to 0.30 μg/m3, which is 

equivalent to 0.7% of the EQS.  The Current Scenario represents a material improvement over the Historical 

Scenario (with a PC of 3.52 μg/m3 and PC / EQS of 8.8%).  For the Current Scenario, the PC is slightly over 

the 1% significance threshold in terms of PC (at 2.1%), however, the PEC at this receptor location is less 

than 70% of the EQS (at 28.6%) and therefore the result is considered ‘not significant’.  Although a matter of 

professional judgement, this approach is in line with Environment Agency guidance.  For the Current PL 

Scenario, the maximum PC for annual mean NO2 is below the 1% significance threshold; any effects can 

therefore be described as ‘insignificant’.  

Given the potential for elevated background pollutant levels in certain areas of the Sheffield Citywide AQMA, 

further consideration has been given to the modelled results at receptor R9; the location where the highest 

PEC is predicted.  At this receptor, the PC for annual mean NO2 for the Current Scenario is 0.19 μg/m3, 

which is equivalent to 0.48% of the relevant EQS.  For the Current PL Scenario, this falls to 0.06 μg/m3, 

which is equivalent to 0.16% of the EQS.  Whilst the PEC / EQS is elevated in these locations at 88.0% and 

87.7% respectively, the PC is below the 1% significance threshold and thus can be considered ‘insignificant’, 

the calculated PEC being driven overwhelmingly by the elevated background level.  Of note, for the 

Historical Scenario the PC at receptor R9 is 2.2% of the EQS, and thus, for the Current Scenario falls to a 

level that can now be considered ‘insignificant’ following decommissioning of the historical boiler plant and 

implementation of the replacement boiler plant.  It is considered that no further assessment work is required 

for annual mean NO2 concentrations.  

For the assessment of 1-hour mean (99.79th percentile) NO2 concentrations at sensitive human receptor 

locations, the maximum PC for both the Current (7.2 μg/m3) and the Current PL Scenarios (3.4 μg/m3) is less 

than 10% of the short-term EQS and, therefore, an ‘insignificant’ impact.  Again, for the Historical Scenario, 

the PC at receptor R9 is 15.8% of EQS, and thus it falls to a level that can now be considered ‘insignificant’ 

with implementation of the replacement boiler plant.   

Although deemed not significant, as these criteria are material considerations and priorities for control for 

gas fired boiler plant, contour plots have been produced for annual mean NO2 concentrations for the 

Historical and Current scenarios as Figure D and Figure E, and for 99.79th percentile NO2 concentrations for 

the Historical and Current scenarios as Figure F and Figure G.   

For CO, the PC for the Current and Current PL Scenarios is less than 10% of the short-term EQSs and 

therefore can be deemed as ‘insignificant’ with no significant effects arising.   

Although the Historical Scenario was not predicted to lead to any exceedances of EQSs and would result in 

effects that could be considered ‘insignificant’ or ‘not significant’ for all pollutants assessed and all averaging 

periods; the Current Scenario clearly show benefits in terms of potential air quality effects due to large 

reductions in predicted PCs.  This is most notable where the new replacement boiler plant is contributing to 

reducing annual mean NO2 concentrations at roadside locations within the Sheffield Citywide AQMA which 

have historically experienced elevated concentrations (e.g. at receptor R9), thus supporting wider efforts to 

reduce NO2 concentrations within the AQMA. The reductions in predicted PCs are illustrated in Table 7.  
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4.3 Ecological Receptor Results 

The results presented in this section are a summary of the predicted concentrations and nitrogen and acid 

deposition at all of the ecological receptors identified within the study area. The full results at assessed 

ecological receptor locations are presented in Annex B. 

4.3.1 Concentrations of NOx  

The results presented below are the maximum modelled NOx concentrations predicted at any of the 

assessed ecological receptor locations for the five years of meteorological data used in the study.  The 

results of the dispersion modelling for the Historical, Current and Current PL scenarios are set out in Table 8.   

The results in Table 8 indicate that the predicted NOx PC concentrations at the SAC/SPA ecological 

receptors for the Historical, Current and Current PL scenarios are all within the relevant EQSs for short and 

long term averaging periods.  For the Current and Current PL scenarios, the maximum PCs for the SAC/SPA 

are all below 1% of EQS criteria for long-term and below 10% of EQS criteria for short-term concentrations.  

The maximum PCs for any local nature sites are less than 100% of the EQSs and are considered 

‘insignificant’ against screening criteria.  It should be noted that SSSI sites (H1, H2 and H3) identified all 

have geological, not ecological designations and have therefore not been considered in this assessment.   

Based on the above, the air quality effect at ecological receptors for the Current Scenario is considered to be 

insignificant; the PCs reduce further when considering the Current PL Scenario.  Although the Historical 

Scenario was not predicted to lead to any exceedances of EQSs, and would result in effects that could be 

considered ‘insignificant’ or ‘not significant’ for all averaging periods; the Current scenario clearly show 

benefits in terms of potential air quality effects due to large reductions in predicted PCs.   
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4.3.2 Nitrogen and Acid Deposition 

The results presented below are the maximum modelled nitrogen and acid deposition rates (based on 

annual mean concentrations) predicted at any of the assessed ecological receptor locations for the five years 

of meteorological data used in the study.  The predicted nitrogen deposition is set out in Table 9 and acid 

deposition rates are set out in Table 10, for the Historical, Current and Current PL scenarios.  The predicted 

deposition rates have been compared to the relevant critical loads for each ecological receptor obtained from 

the APIS website (CEH, 2025).  The three identified SSSI sites have a geological rather than ecological 

designation, and therefore no critical loads are provided on the APIS website. 

A summary is also provided for the maximum deposition at any of the local nature sites based.  It was 

considered appropriate to use the lowest appropriate critical loads for the range of local nature sites and 

locations to demonstrate that the PCs would be below 100% of the critical load for each local nature site and, 

therefore, representing an insignificant impact which does not need to be considered in any further detail.  

The tables provide greater detail for the SAC/SPA receptor locations given the more stringent assessment 

criteria for these.  When considering the PC, detailed air dispersion modelling guidance (Environment 

Agency, 2025) directs that where the PC is below 1% of the long-term environmental standard (in this case 

the CL) it can be considered insignificant. This can be applied for all SAC/SPA receptor locations in respect 

of both nitrogen and acid deposition where the PCs are all below 1% of CL; as such any effects from either 

Historical or Current boiler operating scenarios can be considered ‘insignificant’. 

A summary of the Current PL scenario has not been presented in detail in this section on the basis that all 

potential effects can be screened out as insignificant when considering the Current (worst case) scenario, 

the Current PL case would show further improvement.  

It is noted that results for nitrogen and acid deposition shown in the tables below indicate that whilst the PEC 

exceeds 100% of critical load for the identified SAC/SPA receptor locations, this is wholly baseline driven 

(i.e. outwith the impact from the Historical or Current Mondelez process operations).   
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5 Discussion and Conclusions 

This report has assessed the potential air quality impacts associated with the operation of the combustion 

plant at the Mondelez Sheffield site, required for the first time due to the site coming under EPR as a Part 

A(1) food and drink operation.  The predicted impacts were assessed against the relevant air quality 

standards and guidelines for the protection of human health and for the protection of sensitive vegetation 

and ecosystems (referred to as EQSs). 

There has recently been a major programme of investment in replacement boilers at the Mondelez Sheffield 

site.  In order to demonstrate the benefits that the boiler upgrade programme has brought in terms of local air 

quality, the Environment Agency has requested that this AQIA considers the Historical and Current operating 

scenario.  The Current boiler plant is already permitted as standalone MCP and is specified to meet the 

permitted ELVs.   

Two variants of the Current Scenario have been assessed, a worst-case full load scenario (Current) and a 

more realistic part load scenario (Current PL).  The Current Scenario represents a very considerable 

overestimate of the likely boiler duty, but as this provides maximum flexibility for operation Mondelez are 

seeking permitting on this basis.  The Current PL Scenario is more representative of typical boiler duty and is 

included for context in the assessment and to more accurately reflect potential ‘real world’ effects.  

The detailed assessment indicates that, even applying the worst-case full load Current Scenario, the 

predicted NO2 and CO concentrations at sensitive human receptors do not exceed any relevant long-term or 

short-term EQSs.  The impact can be described as ‘insignificant’ for both short-term average NO2 

concentrations and ‘not significant’ for long-term average NO2.  The impact can be described as 

‘insignificant’ for both 1 hour and 8 hour CO averaging periods.  Assessment of the more realistic Current PL 

Scenario indicates that for all determinands considered over all averaging periods, potential effects can be 

described as ‘insignificant’.  

The context of this assessment should be considered when reviewing these findings and predicted effects, 

i.e. that larger, lower efficiency, higher emission boilers have recently been replaced with smaller, higher 

efficiency, lower emission units (and that both the Historical and Current cases were/are currently permitted 

under the EPR as compliant MCP). 

The site is within the Sheffield Citywide AQMA; whilst the assessment indicates that the Mondelez 

operations will not be a significant contributor to background levels of NO2 (under either Historical or Current 

cases) nonetheless, the reduction in emissions associated with the boiler plant project supports the 

objectives of the AQMA in delivering improvements in local air quality.   

For ecological receptors, the detailed assessment indicates that the predicted NOx concentrations, and 

nitrogen and acid deposition, at the South Pennine Moors SAC / Peak District Moors (South Pennine Moors 

Phase 1) SPA and locally designated nature sites and ancient woodland is ‘insignificant’ for Current 

operating cases.   

Based on the above assessment, it is concluded that the Historical operating case was, and Current 

operating cases are acceptable from an air quality perspective.  Notwithstanding the fact that the Historical 

scenario was permitted, compliant and considered acceptable from an air quality perspective, the Current 

and Current PL cases represent a beneficial reduction in predicted ground level concentrations and 

deposition rates of the assessed pollutants.  This finding supports the conclusions made in the main 

application document that the current boiler plant represents Best Available Techniques (BAT).  
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 Installation boundary, modelled stack locations, modelled buildings 

and human receptor locations 
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 Sensitive ecological receptor locations (European sites) 
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 Sensitive ecological receptor locations (local sites) 
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 Annual mean nitrogen dioxide concentrations - Historical  
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 Annual mean nitrogen dioxide concentrations - Current  
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 99.79 percentile nitrogen dioxide concentrations - Historical  
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 99.79 percentile nitrogen dioxide concentrations - Current
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Annex B – Detailed Model Results 
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