
 

 

 

 

 

Air Quality Assessment: 

Croda Europe Ltd, Oak 

Road 

 December 2020 

 



 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 Air Quality Consultants Ltd 
 23 Coldharbour Road, Bristol BS6 7JT  Tel: 0117 974 1086 
 119 Marylebone Road, London NW1 5PU  Tel:  020 3873 4780 
 aqc@aqconsultants.co.uk  
 

Registered Office:  23 Coldharbour Road, Bristol BS6 7JT 
Companies House Registration No:  2814570 

Document Control 

 

 

Client Dallol Energy Ltd Principal Contact Harry Coutts 

 

 

 

Report Prepared By: Dr Frances Marshall 

 

 

 Document Status and Review Schedule 

Report No. Date Status Reviewed by 

J4398A/1/F1 8 December 2020 Final Dr Denise Evans (Associate 
Director) 

 

This report has been prepared by Air Quality Consultants Ltd on behalf of the Client, taking into account the agreed scope of works.  

Unless otherwise agreed, this document and all other Intellectual Property Rights remain the property of Air Quality Consultants Ltd. 

In preparing this report, Air Quality Consultants Ltd has exercised all reasonable skill and care, taking into account the objectives and 

the agreed scope of works.  Air Quality Consultants Ltd does not accept any liability in negligence for any matters arising outside of 

the agreed scope of works.  The Company operates a formal Quality Management System, which is certified to ISO 9001:2015, and 

a formal Environmental Management System, certified to ISO 14001:2015. 

When issued in electronic format, Air Quality Consultants Ltd does not accept any responsibility for any unauthorised changes made 

by others. 

When printed by Air Quality Consultants Ltd, this report will be on Evolve Office, 100% Recycled paper. 

Job Number J4398 

mailto:aqc@aqconsultants.co.uk


 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 1 of 49 December 2020
  

 

Contents 

1 Introduction ....................................................................................................... 2 

2 Policy Context ................................................................................................... 4 

3 Assessment Criteria ........................................................................................ 11 

4 Assessment Approach .................................................................................... 14 

5 Baseline Conditions......................................................................................... 22 

6 Impact Assessment ......................................................................................... 27 

7 Conclusions .................................................................................................... 37 

8 References ...................................................................................................... 38 

9 Glossary .......................................................................................................... 41 

10 Appendices ..................................................................................................... 43 

A1 Professional Experience .................................................................................. 44 

A2 Modelling Methodology ................................................................................... 45 

  



 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 2 of 49 December 2020
  

1 Introduction 

1.1 This report assesses the potential air quality impacts associated with the installation of a biomass 

boiler at Croda Europe Ltd on Oak Road in Hull.  The biomass boiler will operate on virgin wood and 

will be located within a new boiler house building; the proposals also involve the construction of a 

biomass store.    

1.2 Emissions from the biomass boiler could impact on local air quality.  There are also several 

designated ecological sites near to the proposed development that could be affected by its emissions 

(Humber Estuary Special Area of Conservation (SAC) and Rockford Fields Local Nature Reserve 

(LNR)).   

1.3 The location and setting of the application site is shown in Figure 1, along with the extent of the study 

area, relevant nearby Air Quality Management Areas (AQMAs) and designated ecological sites.  

 

Figure 1: Croda Europe Ltd in the Context of Air Quality 

Contains Ordnance Survey data © Crown copyright and database right 2020.  Ordnance Survey licence 

number 100046099.  Additional data sourced from third parties, including public sector information licensed 

under the Open Government Licence v1.0.   
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1.4 The main air pollutants of concern with respect to human health are nitrogen dioxide (NO2), sulphur 

dioxide (SO2) and particulate matter (PM10 and PM2.5).  The assessment of impacts upon ecological 

sites has focussed on nitrogen oxides and sulphur dioxide concentrations, and nutrient nitrogen and 

acid deposition.   

1.5 It is anticipated that there will be up to five daily Heavy Duty Vehicle (HDV) movements to deliver 

wood chip fuel for use in the biomass boiler. These daily trip rates are below the screening threshold 

of 100 HDVs recommended for use outside of an AQMA in the Environmental Protection UK (EPUK) 

and the Institute of Air Quality Management (IAQM) guidance1 (Moorcroft and Barrowcliffe et al., 

2017).  As such, it can be assumed that emissions from traffic generated by the proposed 

development will not have a significant impact on local roadside air quality and this will not be 

considered further. 

1.6 This report has been prepared taking into account all relevant national and local guidance and 

regulations; particular consideration has been given to the Medium Combustion Plant Directive (The 

European Parliament and the Council of the European Union, 2015) and the Environmental 

Permitting (England and Wales) (Amendment) Regulations (2018), which are especially relevant to 

the proposals.  Where appropriate, the assessment has followed a worst-case approach, so as not 

to underestimate the impacts of the proposed biomass boiler. 

1.7 This report assesses the air quality impacts of the proposed biomass boiler using an approach and 

structure that addresses the requirements of a planning submission.  The requirements of an 

environmental permitting application to be submitted to the Environment Agency are specific, and 

differ from the requirements of a planning submission.  This report should not, therefore, be submitted 

in support of an environmental permitting application.   

 
1 The IAQM is the professional body for air quality practitioners in the UK.   
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2 Policy Context  

2.1 The United Kingdom formally left the European Union (EU) on 31st January 2020; until the end of 

2020 there will be a transition period while the UK and EU negotiate additional arrangements.  During 

this period EU rules and regulations will continue to apply to the UK.  All European legislation referred 

to in this report is written into UK law and will remain in place beyond 2020, unless amended, 

although there is uncertainty at this point in time as to who will enforce the requirements of some of 

this legislation. 

Air Quality Strategy 

2.2 The Air Quality Strategy (Defra, 2007) published by the Department for Environment, Food, and 

Rural Affairs (Defra) and Devolved Administrations, provides the policy framework for air quality 

management and assessment in the UK.  It provides air quality standards and objectives for key air 

pollutants, which are designed to protect human health and the environment.  It also sets out how 

the different sectors: industry, transport and local government, can contribute to achieving the air 

quality objectives.  Local authorities are seen to play a particularly important role.  The strategy 

describes the Local Air Quality Management (LAQM) regime that has been established, whereby 

every authority has to carry out regular reviews and assessments of air quality in its area to identify 

whether the objectives have been, or will be, achieved at relevant locations, by the applicable date.  

If this is not the case, the authority must declare an AQMA, and prepare an action plan which 

identifies appropriate measures that will be introduced in pursuit of the objectives.   

The Environmental Permitting (England and Wales) (Amendment) 

Regulations 2018  

2.3 The Medium Combustion Plant Directive (MCPD) (The European Parliament and the Council of the 

European Union, 2015) regulates pollutant emissions from combustion plant with a rated input 

between 1 and 50 megawatts (MWth) and was transposed into UK law in January 2018 through an 

amendment to the Environmental Permitting Regulations (2018).  The legislation sets emission limits 

to be applied from December 2018 for new plant and from 2025 or 2030 for existing plant (depending 

on the rated input).  It is these emission limits that the biomass boiler will be required to meet. 

2.4 The MCPD Emission Limit Value (ELV) for sulphur dioxide does not apply to plant operating 

exclusively on woody solid biomass, as is the case for this installation.  As such, the inclusion of an 

assessment of the emissions of sulphur dioxide is considered precautionary.   

Clean Air Act 1993 & Environmental Protection Act 

2.5 Small combustion plant of less than 20 MW net rated thermal input are currently controlled under the 

Clean Air Act 1993 (HMSO, 1993a).  This requires the local authority to approve the chimney height.  

Plant which are smaller than 366 kW have no such requirement.   
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2.6 Measures to ensure adequate dispersion of emissions from discharging stacks and vents are 

included in Technical Guidance Note D1 (Dispersion) (HMSO, 1993b), issued in support of the 

Environmental Protection Act (HMSO, 1990).   

Clean Air Strategy 2019 

2.7 The Clean Air Strategy (Defra, 2019) sets out a wide range of actions by which the UK Government 

will seek to reduce pollutant emissions and improve air quality.  Actions are targeted at four main 

sources of emissions: Transport, Domestic, Farming and Industry.  At this stage, there is no 

straightforward way to take account of the expected future benefits to air quality within this 

assessment. 

Planning Policy  

National Policies 

2.8 The National Planning Policy Framework (NPPF) (2019a) sets out planning policy for England.  It 

states that the purpose of the planning system is to contribute to the achievement of sustainable 

development, and that the planning system has three overarching objectives, one of which is an 

environmental objective: 

“to contribute to protecting and enhancing our natural, built and historic environment; including 

making effective use of land, helping to improve biodiversity, using natural resources prudently, 

minimising waste and pollution, and mitigating and adapting to climate change, including moving to 

a low carbon economy”. 

2.9 To prevent unacceptable risks from air pollution, the NPPF states that:  

“Planning policies and decisions should contribute to and enhance the natural and local environment 

by…preventing new and existing development from contributing to, being put at unacceptable risk 

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

instability. Development should, wherever possible, help to improve local environmental conditions 

such as air quality”.  

and 

“Planning policies and decisions should also ensure that new development is appropriate for its 

location taking into account the likely effects (including cumulative effects) of pollution on health, 

living conditions and the natural environment, as well as the potential sensitivity of the site or the 

wider area to impacts that could arise from the development”.   

2.10 More specifically on air quality, the NPPF makes clear that:  
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“Planning policies and decisions should sustain and contribute towards compliance with relevant limit 

values or national objectives for pollutants, taking into account the presence of Air Quality 

Management Areas and Clean Air Zones, and the cumulative impacts from individual sites in local 

areas. Opportunities to improve air quality or mitigate impacts should be identified, such as through 

traffic and travel management, and green infrastructure provision and enhancement. So far as 

possible these opportunities should be considered at the plan-making stage, to ensure a strategic 

approach and limit the need for issues to be reconsidered when determining individual applications. 

Planning decisions should ensure that any new development in Air Quality Management Areas and 

Clean Air Zones is consistent with the local air quality action plan”. 

2.11 The NPPF is supported by Planning Practice Guidance (PPG) (Ministry of Housing, Communities & 

Local Government, 2019b), which includes guiding principles on how planning can take account of 

the impacts of new development on air quality.  The PPG states that:  

“Defra carries out an annual national assessment of air quality using modelling and monitoring to 

determine compliance with Limit Values.  It is important that the potential impact of new development 

on air quality is taken into account where the national assessment indicates that relevant limits have 

been exceeded or are near the limit, or where the need for emissions reductions has been identified”.   

2.12 The PPG also states that:  

“Air quality considerations may also be relevant to obligations and policies relating to the 

conservation of nationally and internationally important habitats and species”.  

2.13 Regarding plan-making, the PPG states: 

“It is important to take into account air quality management areas, Clean Air Zones and other areas 

including sensitive habitats or designated sites of importance for biodiversity where there could be 

specific requirements or limitations on new development because of air quality”. 

2.14 The role of the local authorities through the LAQM regime is covered, with the PPG stating that a 

local authority Air Quality Action Plan “identifies measures that will be introduced in pursuit of the 

objectives and can have implications for planning”.   

2.15 Regarding the need for an air quality assessment, the PPG states that: 

“Whether air quality is relevant to a planning decision will depend on the proposed development and 

its location.  Concerns could arise if the development is likely to have an adverse effect on air quality 

in areas where it is already known to be poor, particularly if it could affect the implementation of air 

quality strategies and action plans and/or breach legal obligations (including those relating to the 

conservation of habitats and species). Air quality may also be a material consideration if the proposed 

development would be particularly sensitive to poor air quality in its vicinity”. 
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2.16 The PPG sets out the information that may be required in an air quality assessment, making clear 

that:  

“Assessments need to be proportionate to the nature and scale of development proposed and the 

potential impacts (taking into account existing air quality conditions), and because of this are likely 

to be locationally specific”.   

2.17 Regarding sites that will operate under an Environmental Permit, PPG states that:  

“It is not necessary for air quality assessments that support planning applications to duplicate 

aspects of air quality assessments that will be done as part of non-planning control regimes, such 

as under Environmental Permitting Regulations”. 

2.18 The PPG also provides guidance on options for mitigating air quality impacts, as well as examples 

of the types of measures to be considered.  It makes clear that:  

“Mitigation options will need to be locationally specific, will depend on the proposed development 

and need to be proportionate to the likely impact. It is important that local planning authorities work 

with applicants to consider appropriate mitigation so as to ensure new development is appropriate 

for its location and unacceptable risks are prevented”. 

Local Policies 

2.19 The study area (see Figure 1) principally focuses on the Hull City Council region, however it also 

encompasses areas of the East Riding of Yorkshire planning authority at its edges.  The local policies 

from both of these local authorities that are relevant to air quality are provided below.   

Hull City Council 

2.20 The Hull Local Plan 2016-2032 (Hull City Council, 2017) was adopted in November 2017.  Policy 47 

of the Local Plan refers to atmospheric pollution, and states:  

“… 

2. An assessment of air quality must accompany applications for major development which could 

individually, or cumulatively with planning permissions and/or developments under construction: 

a. worsen air quality within an Air Quality Management Area; 

b. lead to the creation of a new Air Quality Management Area; 

c. increase the number of sensitive receptors within an Air Quality Management Area; or 

d. have a detrimental impact on local air quality anywhere in the city. 

3. The scope of any assessment of air quality should be agreed prior to the submission of a planning 

application and will be required to: 
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a. identify the site, development proposal and area in which the impacts will be assessed; 

b. assess the existing air quality; 

c. assess the impact of the proposal on air quality individually and in conjunction with any 

outstanding planning permission or development under construction; and 

d. identify mitigation measures and quantify the impact of those measures. 

4. In additional to criteria 2 and 3 above, if the development is located within 200m of the Humber 

Estuary SAC, the application should specifically address the impact of the proposal on the SAC 

designated saltmarsh. Where effects cannot be avoided, appropriate mitigation measures should be 

provided to ensure that there is no adverse effect on the integrity of the Humber Estuary SAC. 

 5. Development which cannot appropriately mitigate air quality concerns, including dust and odour, 

will only be supported where the social and economic benefits significantly outweigh the negative 

impact on air quality.” 

2.21 Hull City Council has also published an Environmental Quality Supplementary Planning Document 

(Hull City Council, 2019a), which refers to LAQM technical guidance (Defra, 2018a) to provide an 

appropriate methodology for completing air quality assessments.   

East Riding of Yorkshire 

2.22 The East Riding of Yorkshire Local Plan Strategy Document (East Riding of Yorkshire Council, 2016) 

sets out how growth will be managed in East Riding of Yorkshire, and was adopted by the Council 

in April 2016.  The Local Plan includes Policy ENV6, ‘Managing Environmental Hazards’, which does 

not directly refer to air quality, but states: 

“Environmental hazards, such as flood risk, coastal change, groundwater pollution and other forms 

of pollution, will be managed to ensure that development does not result in unacceptable 

consequences to it users, the wider community, and the environment.” 

Air Quality Action Plans 

National Air Quality Plan 

2.23 Defra has produced an Air Quality Plan to tackle roadside nitrogen dioxide concentrations in the UK 

(Defra, 2017); a supplement to the 2017 Plan (Defra, 2018b) was published in October 2018 and 

sets out the steps Government is taking in relation to a further 33 local authorities where shorter-

term exceedances of the limit value were identified.  Alongside a package of national measures, the 

2017 Plan and the 2018 Supplement require those identified English Local Authorities to produce 

local action plans and/or feasibility studies.  These plans and feasibility studies must have regard to 

measures to achieve the statutory limit values within the shortest possible time, which may include 
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the implementation of a Clean Air Zone (CAZ).  There is currently no straightforward way to take 

account of the effects of the 2017 Plan or 2018 Supplement in the modelling undertaken for this 

assessment; however, consideration has been given to whether there is currently, or is likely to be 

in the future, a limit value exceedance in the vicinity of the proposed development.  This assessment 

has principally been carried out in relation to the air quality objectives, rather than the EU limit values 

that are the focus of the Air Quality Plan.   

Local Air Quality Action Plan 

2.24 Hull City Council has declared an AQMA for exceedances of the annual mean nitrogen dioxide 

objective that covers an area of the city centre on each side of the A63.  The Council has since 

developed an Air Quality Action Plan (Hull City Council, 2007) which identifies how the Council will 

“use its existing powers and also work in conjunction with other organisations in the pursuit of the 

Air Quality Objectives, thus working to minimise the effects of pollution on human health”. 

2.25 Hull City Council also has an Air Quality Strategy (Hull City Council, 2019b) which sets out aims and 

policy options to improve air quality in Hull, primarily through actions of the Council itself.  The primary 

aim is: 

“To improve the quality of air for the people of Hull and to provide the framework with which to enable 

the improvement of air quality in Hull, in line with both National Air Quality Standards and the 

principles of best practice. 

1 To lead by example by minimising the environmental impact of Council activities. 

2 To ensure the air quality and climate change impact of development within the district is minimised 

and, wherever possible, helps to improve local air quality. 

3 To minimise and control polluting emissions from industrial, transport by working with business, 

residents and other stakeholders.” 

2.26 East Riding of Yorkshire District Council has not declared any AQMAs and thus has not prepared 

an Air Quality Action Plan.   

Policy for the Protection of Sensitive Ecosystems 

European Policies 

2.27 The “Habitats Directive” (The Council of European Communities, 1992) requires member states to 

introduce a range of measures for the protection of habitats and species.  The Regulations (2010) 

transpose the Directive into law in England and Wales.  They require the Secretary of State to provide 

the European Commission with a list of sites which are important for the habitats or species listed in 

the Directive.  The Commission then designates worthy sites as Special Areas of Conservation 

(SACs).  The Regulations also require the compilation and maintenance of a register of European 
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sites, to include SACs and Special Protection Areas (SPAs), with these classified under the “Birds 

Directive” (The European Parliament and the Council of the European Union, 2009).  These sites 

form a network termed “Natura 2000”.   

2.28 The Regulations primarily provide measures for the protection of European Sites and European 

Protected Species, but also require local planning authorities to encourage the management of other 

features that are of major importance for wild flora and fauna.   

2.29 In addition to SACs and SPAs, some internationally important UK sites are designated under the 

Ramsar Convention.  Originally intended to protect waterfowl habitat, the Convention has broadened 

its scope to cover all aspects of wetland conservation.   

2.30 The Habitats Directive (as implemented by the Regulations) requires the competent authority, which 

in this case will be the planning authority, to firstly evaluate whether the development is likely to give 

rise to a significant effect on the European site.  Where this is the case, it has to carry out an 

‘appropriate assessment’ in order to determine whether the development will adversely affect the 

integrity of the site. 

National Policies  

2.31 Sites of national importance may be designated as Sites of Special Scientific Interest (SSSIs).  

Originally notified under the National Parks and Access to the Countryside Act (1949), SSSIs have 

been re-notified under the Wildlife and Countryside Act (1981).  Improved provisions for the 

protection and management of SSSIs (in England and Wales) were introduced by the Countryside 

and Rights of Way Act (2000) (the “CROW” act).  If a development is “likely to damage” a SSSI, the 

CROW act requires that a relevant conservation body (i.e. Natural England) is consulted.  The CROW 

act also provides protection to local nature conservation sites, which can be particularly important in 

providing ‘stepping stones’ or ‘buffers’ to SSSIs and European sites.  In addition, the Environment 

Act (1995) and the Natural Environment and Rural Communities Act (2006) both require the 

conservation of biodiversity.   

2.32 National planning policy on biodiversity and conservation is set out in the NPPF (2019a).  This 

emphasises that the planning system should seek to minimise impacts on biodiversity and provide 

net gains in biodiversity wherever possible as part of the Government’s commitment to halting 

declines in biodiversity and establishing coherent and resilient ecological networks.   

2.33 Local planning authorities should set criteria-based policies against which proposals for any 

development on or affecting protected wildlife sites will be judged, making distinctions between 

different levels of site designation.  If significant harm from a development cannot be prevented, 

adequately mitigated against, or compensated for, then planning permission should be refused. 
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3 Assessment Criteria 

Health Criteria  

3.1 The Government has established a set of air quality standards and objectives to protect human 

health.  The ‘standards’ are set as concentrations below which effects are unlikely even in sensitive 

population groups, or below which risks to public health would be exceedingly small.  They are based 

purely upon the scientific and medical evidence of the effects of an individual pollutant.  The 

‘objectives’ set out the extent to which the Government expects the standards to be achieved by a 

certain date.  They take account of economic efficiency, practicability, technical feasibility and 

timescale.  The objectives for use by local authorities are prescribed within the Air Quality (England) 

Regulations, 2000, Statutory Instrument 928 (2000) and the Air Quality (England) (Amendment) 

Regulations 2002, Statutory Instrument 3043 (2002).   

3.2 The UK-wide objectives for nitrogen dioxide, sulphur dioxide and PM10 were to have been achieved 

by 2005 and 2004, depending upon the specific pollutant and averaging period, and continue to apply 

in all future years thereafter.  The PM2.5 objective is to be achieved by 2020.   

3.3 The objectives apply at locations where members of the public are likely to be regularly present and 

are likely to be exposed over the averaging period of the objective.  Defra explains where these 

objectives will apply in its Local Air Quality Management Technical Guidance (Defra, 2018a).  The 

annual mean objectives are considered to apply at the façades of residential properties, schools, 

hospitals etc.; they do not apply at hotels.  The 24-hour mean objective for PM10 and SO2 is 

considered to apply at the same locations as the annual mean objective, as well as in gardens of 

residential properties and at hotels.  The 1-hour mean objective for NO2 and SO2 applies wherever 

members of the public might regularly spend 1-hour or more, including outdoor eating locations and 

pavements of busy shopping streets.  The 15-minute SO2 objective applies at all locations where 

members of the public might reasonably be exposed for a period of 15 minutes or longer.  Further 

details on relevant locations for members of the public can be found in the note published by Air 

Quality Consultants (AQC, 2016). 

3.4 The European Union has also set limit values for nitrogen dioxide, PM10, PM2.5 and SO2.  The limit 

values for these pollutants are the same numerical concentrations as the UK objectives, with the 

exception of the 15-minute SO2 objective which has not been set by the European Union. 

Achievement of these values is a national obligation rather than a local one (Directive 2008/50/EC of 

the European Parliament and of the Council, 2008), again with the exception of the 15-minute SO2 

objective which is a UK objective only.  In the UK, only monitoring and modelling carried out by UK 

Central Government meets the specification required to assess compliance with the limit values.  

Central Government does not recognise local authority monitoring or local modelling studies when 

determining the likelihood of the limit values being exceeded.  The relevant air quality criteria for this 

assessment are provided in Table 1.  
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 Table 1:  Air Quality Criteria  

Pollutant Time Period Objective 

Nitrogen 
Dioxide 

1-hour Mean 200 µg/m3 not to be exceeded more than 18 times a year 

Annual Mean 40 µg/m3 

Sulphur 
Dioxide 

15-minute Mean 266 µg/m3 not to be exceeded more than 35 times a year 

1-hour Mean 350 µg/m3 not to be exceeded more than 24 times a year 

24-hour Mean 125 µg/m3 not to be exceeded more than 3 times a year 

PM10 

24-hour Mean 50 µg/m3 not to be exceeded more than 35 times a year 

Annual Mean 40 µg/m3 

PM2.5 Annual Mean a 25 µg/m3 

a The PM2.5 objective, which is to be met by 2020, is not in Regulations and there is no requirement for 

local authorities to meet it.  

Vegetation and Ecosystems Criteria  

3.5 Objectives for the protection of vegetation and ecosystems have been set by the UK Government.  

They are the same as the EU limit values.  The limit values and objectives only apply a) more than 

20 km from an agglomeration (about 250,000 people), and b) more than 5 km from Part A industrial 

sources, motorways and built up areas of more than 5,000 people.  Critical levels and critical loads 

are the ambient concentrations and deposition fluxes below which significant harmful effects to 

sensitive ecosystems are unlikely to occur.  Some of the critical levels are set at the same 

concentrations as the objectives, but do not have the same legal standing.  Typically, the potential 

for exceedances of the critical levels and critical loads is considered in the context of the level of 

protection afforded to the ecological site as a whole.  For example, the level of protection afforded to 

an internationally-designated site (such as a SAC) is significantly greater than that afforded to a local-

level designation such as ancient woodland; reflecting the relative sensitivity of the sites as well as 

their perceived ecological value.   

3.6 The Critical Levels for annual mean NOx and SO2 concentrations, and maximum 24-hour mean NOx 

concentrations are set out in Table 2.  Critical Loads for individual sites have been derived from APIS 

(2020) and are set out in Table 3. 
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Table 2:  Vegetation and Ecosystem Critical Levels a 

Pollutant Time Period Critical Level 

Nitrogen Oxides (expressed as NO2) 
Annual Mean b 30 µg/m3  

24-hour Mean c  75 µg/m3 

Sulphur Dioxide Annual Mean b 10 µg/m3 d 

a  The critical levels have been defined by the World Health Organisation (WHO, 2000). 

b  Away from major sources (see Paragraph 3.5), this critical level is set as an objective (Defra, 2007) and a 

limit value (Directive 2008/50/EC of the European Parliament and of the Council, 2008). 

c  This critical level is not an objective and thus does not have the same legal standing. 

d This is the most stringent critical level for sulphur dioxide, and applies where there are sensitive lichen 

communities.   

Table 3:  Vegetation and Ecosystem Critical Loads 

Ecological Site 

Nutrient Nitrogen Deposition Acid Deposition 

kgN/ha/yr Habitat Type  
‘Nmax’ 

(keq/ha/yr) a 
Habitat Type  

Humber Estuary SAC b 8 

Coastal stable 
dune 

grasslands 
(B1.4) 

0.643 Acid grassland  

Rockford Fields LNR c 10 

Broadleaved 
mixed and 

yew woodland 
(G1) 

5.071 
Calcareous 
grassland 

a Nmax is the value above which additional nitrogen deposition will lead to an exceedance.  The value of 

Nmax used is the most stringent across the entire designation and is not specific to the receptors 

assessed.  For this assessment, and following the approach recommended by APIS for situations where 

the baseline flux exceeds the equivalent ‘Nmin’ value, the nitrogen deposition (in keq/ha/yr) has been 

compared directly against the Nmax.   

b The Humber Estuary has been designated for several features; the most sensitive feature with the lowest 

critical load has been applied in this assessment, regardless of whether it exists at the locations of the 

Humber Estuary included within the study area.    

c Habitats present at the Rockford Fields LNR include semi-improved grassland, plantation woodland and 

hedgerows.  The most sensitive habitats to nutrient nitrogen and acid deposition have been selected for a 

conservative assessment. 
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4 Assessment Approach 

Consultation  

4.1 The assessment follows a methodology agreed with Hull City Council via email correspondence 

between Dave White (Air Quality Officer at Hull City Council) and Frances Marshall (Air Quality 

Consultants) on 2nd December 2020.  Specifically, the following key points were discussed and 

agreed:  

• the biomass boiler will fall under the requirements of the MCPD, and will require a permit to 

operate; 

• the impact of vehicle emissions as a result of increased HGV movements will be screened 

out of the assessment; 

• the assessment will quantitatively assess the impact of emissions of NO2, PM10, PM2.5 and 

sulphur dioxide (for completeness) on human health receptors; 

• the assessment will quantitively assess the impact of the biomass boiler on the Humber 

Estuary and Rockford Fields ecological habitats; and 

• sensitivity tests covering meteorological data and building downwash effects will be 

completed.     

Study Area 

4.2 The study area covers a 10 km x 10 km model domain, centred on the biomass boiler.  The extent 

of the study area is defined in Figure 1 in Section 1 of this report.  The study area extent is considered 

sufficient to capture the impacts of the biomass boiler emissions, and significant effects are not 

anticipated outside of the modelling domain. 

Receptors 

4.3 Human health impacts as a result of plant emissions have been predicted over a 10 x 10 km model 

domain, with the biomass boiler at the centre.  Concentrations have been predicted across this area 

using nested Cartesian grids (see Figure 2).  These grids have a spacing of 5 m x 5 m within 200 m 

of the biomass boiler, 25 m x 25 m within 400 m, 50 m x 50 m within 1,000 m, 250 m x 250 m within 

2,000 m, and 500 m x 500 m within 5,000 m.  The receptor grid has been modelled at a height of 1.5 

m above ground level.   
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Figure 2: Nested Cartesian Grids of Receptors  

Contains Ordnance Survey data © Crown copyright and database right 2020.  Ordnance Survey licence 

number 100046099.  Additional data sourced from third parties, including public sector information licensed 

under the Open Government Licence v1.0.   

4.4 A search of ecological sites has identified Rockford Fields LNR within 2 km of the application site 

and the Humber Estuary internationally designated SAC within 10 km, as shown in Figure 3 (these 

are the screening distances recommended within Environment Agency guidance (Environment 

Agency, 2020).  Specific receptors have been modelled at the boundaries of the designated 

ecological sites closest to the application site (see Figure 3).  Receptors have been modelled at 

1.5 m above ground level to be consistent with Defra’s national modelling of ecosystem impacts.   
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Figure 3: Ecological Receptor Locations  

Contains Ordnance Survey data © Crown copyright and database right 2020.  Ordnance Survey licence 

number 100046099. Additional data sourced from third parties, including public sector information licensed 

under the Open Government Licence v1.0.   

Existing Conditions 

4.5 Baseline air quality conditions within the study area have been defined using a number of 

approaches: 

• information on existing air quality has been obtained by collating the results of monitoring 

carried out by Hull City Council;   

• background concentrations of nitrogen dioxide, PM10 and PM2.5 have been defined using 

Defra’s 2018-based background maps (Defra, 2020b).  These cover the whole of the UK 

on a 1 x 1 km grid;   

• background concentrations of SO2 have been taken from the 2001-based Defra 

background maps (Defra, 2020b) as this is the most recent year that data are available for; 

• background deposition fluxes to the designated habitats have been taken from the APIS 

website (APIS, 2020) and represent three-year averages for the period 2016-2018. These 

cover the ecological sites on a 5 x 5 km grid; and  
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• whether or not there are any exceedances of the annual mean EU limit value for nitrogen 

dioxide in the study area has been identified using the maps of roadside concentrations 

published by Defra (Defra, 2020c) (Defra, 2020d), as well as from any nearby Automatic 

Urban and Rural Network (AURN) monitoring sites (which operate to EU data quality 

standards).  These maps are used by the UK Government, together with the AURN results, 

to report exceedances of the limit value to the EU.  The national maps of roadside PM10 

and PM2.5 concentrations (Defra, 2020d), which are available for the years 2009 to 2018, 

show no exceedances of the limit values anywhere in the UK in 2018.   

Modelling Methodology 

4.6 The impacts of emissions from the proposed biomass boiler have been modelled using the ADMS-

5.2 dispersion model.  ADMS-5.2 is a new generation model that incorporates a state-of-the-art 

understanding of the dispersion processes within the atmospheric boundary layer.  The model input 

parameters are set out in Appendix A2. 

Operating Hours 

4.7 The biomass boiler is expected to operate for the majority of the year, with planned closures for 

maintenance, equivalent to 8,200 hours per year.  As a worst-case approach, the biomass boiler has 

been assumed to operate continuously, to allow some flexibility in the operational profile.  As a result, 

the assessment is conservative and is likely to have over-predicted the actual impacts of the scheme 

in terms of concentrations in relation to all objectives. 

Meteorological Data 

4.8 In order to allow for uncertainties in local and future-year meteorological conditions, the dispersion 

model has been run five times, with each run using a different full year of hour-by-hour meteorological 

data from an appropriate meteorological station.  The meteorological datasets used are provided in 

Appendix A2. 

Buildings 

4.9 Where buildings are a significant height relative to the stack height, building downwash effects may 

occur.  The downwash effects should be accounted for within modelling where the stack is less than 

2.5 times the height of the buildings within a distance which is five times the minimum of the stack 

height and the maximum projected width of the building. 

4.10 The model has been run with the following building scenarios:  

• No buildings; 

• With just the main boiler house; and 
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• With all buildings within five times’ the stack height (130 m).  

4.11 Further details of the modelled buildings are provided in Appendix A2. 

Post-Processing 

4.12 For each individual receptor point, the maximum predicted concentration across any of the five 

meteorological datasets and any building scenario has been determined.  It is these maxima which 

are presented in this report.  This approach provides a degree of conservatism and will tend to over-

predict the impacts of the biomass boiler.   

4.13 Details on how the model outputs have been processed, including the NOx to NO2 relationship and 

how nutrient nitrogen and acid deposition have been calculated, are set out in Appendix A2.  Where 

appropriate, the assessment has followed a worst-case approach, so as not to underestimate the 

impacts of the proposed biomass boiler. 

Uncertainty 

4.14 The point source dispersion model used in the assessment is dependent upon emission rates, flow 

rates, exhaust temperatures and other parameters for each source, all of which in reality are variable.  

There are then additional uncertainties, as models are required to simplify real-world conditions into 

a series of algorithms.  These uncertainties cannot be easily quantified and it is not possible to verify 

the point-source model outputs.  Sensitivity tests, taking account of building effects and variability in 

meteorological conditions have also been applied to address specific uncertainties and to ensure a 

worst-case assessment. 

4.15 On balance, when taking into account the assumed number of operating hours, meteorological 

conditions, building downwash and the assumed NOx to NO2 relationship, the assessment can be 

expected to over-predict the impacts of the biomass boiler.  The approach used thus provides a 

robust assessment.  

Assumptions 

4.16 The following assumptions have been made in carrying out the modelling, with the assumptions 

generally seeking to reflect a realistic worst-case scenario: 

• that the plant will be installed and fully operational in the year 2022;  

• the biomass boiler will not use wood pellets with more than 55% moisture content; 

• the biomass boiler will operate continuously throughout the year; 

• all particulate matter is assumed to be both PM10 and PM2.5;  

• the temperature of the exhaust emissions will not vary significantly between the point of 

exhaust from the engine and the point of release to the atmosphere; and 
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• the in-stack concentrations are equivalent to the Emission Limit Values specified in the 

MCPD.  

Descriptors for Air Quality Impacts and Assessment of Significance  

Human Health 

Annual Mean Concentrations 

4.17 The approach developed jointly by EPUK and the IAQM (Moorcroft and Barrowcliffe et al., 2017) 

provides a method for describing the impacts on local air quality arising from development.  Impact 

description involves expressing the magnitude of incremental change as a proportion of a relevant 

assessment level and then examining this change in the context of the new total concentration.  Table 

4 sets out the matrix for determining the impact descriptor for annual mean concentrations at 

individual receptors. 

4.18 From this, some initial screening criteria can be derived:  

• any change in concentration smaller than 0.5% of the long-term (annual mean) 

environmental standard will be negligible, regardless of the existing air quality conditions;   

• any change smaller than 1.5% of the long-term environmental standard will be negligible 

so long as the total (with scheme) concentration is less than 94% of the standard; and  

• any change smaller than 5.5% of the long-term environmental standard will be negligible 

so long as the total (with scheme) concentration is less than 75% of the standard.  

Table 4: Air Quality Impact Descriptors for Individual Receptors for All Pollutants a 

Long-Term Average 
Concentration At 

Receptor In Assessment 
Year b 

Change in Concentration Relative to AQAL c 

0% 1% 2 - 5% 6 - 10% >10% 

75% or less of AQAL  Negligible Negligible Negligible Slight Moderate 

76-94% of AQAL  Negligible Negligible Slight Moderate  Moderate  

95-102% of AQAL  Negligible Slight Moderate Moderate  Substantial  

103-109% of AQAL  Negligible Moderate Moderate Substantial Substantial 

110% or more of AQAL Negligible Moderate Substantial Substantial Substantial 

a  Values are rounded to the nearest whole number. 

b This is the “Without Scheme” concentration where there is a decrease in pollutant concentration and the 

“With Scheme” concentration where there is an increase.  

c AQAL = Air Quality Assessment Level, which may be an air quality objective, EU limit or target value, or 

an Environment Agency ‘Environmental Assessment Level (EAL)’.  

4.19 Where all impacts are negligible the overall effect will be ‘not significant’.   
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Short-term Concentrations  

4.20 Given that the short term objectives (15-minute, 1-hour and 24-hour) allow a certain number of 

periods with concentrations exceeding the standard, rather than being a single concentration not to 

be exceeded, it is not possible to usefully assign a magnitude of change.  The objectives and limit 

values allow a number of periods in a year to exceed the standards (as detailed in Table 1), thus, in 

order for them not to be exceeded, the relevant highest period in a year must not exceed the 

objectives’ concentration.  For example, Table 1 shows that 18 exceedances of 200 µg/m3 as a 

1-hour mean nitrogen dioxide concentration are allowed before the objective is exceeded. For a 

typical year with complete data capture, the 19th highest hour is expressed by the 99.79th percentile 

of 1-hour mean concentrations. As such, the biomass boiler’s contribution to the 99.79th percentile of 

hourly mean concentrations has been determined in this assessment. 

4.21 Similarly, the 90.4th percentile of 24-hour mean PM10 concentrations represent the 36th highest 

24-hour period, the 99.7th percentile of 1-hour mean SO2 concentrations represents the 25th highest 

hour, the 99.9th percentile of 15-minute mean SO2 concentrations represents the 36th highest 

15-minute period, and the 99.18th percentile of 24-hour mean SO2 concentrations represents the 4th 

highest 24-hour period.  

4.22 EPUK/IAQM guidance (Moorcroft and Barrowcliffe et al., 2017) and Environment Agency guidance 

(Environment Agency, 2020) both recommend a screening criterion of 10% of the short-term 

environmental standard when assessing short-term concentrations.  Thus, if the relevant percentile 

Process Contributions (PCs) from the biomass boiler are less than 10% of the objective level, the 

contribution can be considered insignificant without the need to consider total concentrations. 

4.23 Where the PC cannot immediately be screened out, it is added to the short-term baseline 

concentration2 to determine the total concentrations.  Where this total concentration is below the 

short-term objective, it can be assumed that the short-term objective will not be exceeded, and the 

impacts are considered to be ‘not significant’.  

Vegetation and Ecosystems  

4.24 The EPUK/IAQM Planning for Air Quality guidance (Moorcroft and Barrowcliffe et al., 2017) 

described in Paragraph 4.17 does not apply to nature conservation sites.  In the absence of specific 

guidance, the Environment Agency’s Air Emissions Risk Assessment guidance (Environment 

Agency, 2020) is considered to provide the most appropriate approach for assessing impacts on 

ecosystems in relation to the proposed biomass boiler. 

4.25 In terms of the potential for ecological impacts on local (as opposed to national or European) wildlife 

sites, the Environment Agency’s guidance discounts as insignificant any impacts where the PC is 

 
2  The short-term baseline concentration is assumed to be twice the annual mean baseline concentration, in 

accordance with EA guidance (2020).  
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less than 100% of the long-term or short-term environmental standard.  Therefore, this screening 

criterion has been used when assessing the impacts of the biomass boiler’s emissions at locally-

designated sites.  

4.26 For national or European sites, the Environment Agency’s guidance explains that, regardless of the 

baseline environmental conditions, a process can be considered as insignificant if: 

• the long-term (annual mean PC is <1% of the long-term environmental standard; and 

• the short-term (15-minute, 1-hour, 24-hour mean) PC is <10% of the short-term 

environmental standard. 

4.27 The 1% (long-term) and 10% (short-term) criteria are thus routinely used to screen out the potential 

for significant impacts on sensitive habitats from a range of sources, including point sources.   

4.28 It should be recognised that these criteria determine when an impact can be screened out as 

insignificant.  They do not imply that impacts will necessarily be significant above one or both of these 

criteria, merely that there is a potential for significant impacts to occur that should be considered 

using a detailed assessment methodology, such as a detailed dispersion modelling study (as has 

been carried out for this project in any event).   

4.29 For the purposes of this assessment, where the biomass boiler will increase concentrations or fluxes 

by less than 1% (long-term) or 10% (short-term) of the relevant critical level or critical load, the 

potential for significant impacts can be discounted.   
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5 Baseline Conditions 

Relevant Features 

5.1 The proposed biomass boiler is located within the Croda Europe Ltd facility on Oak Road in Hull.  

The area immediately surrounding Croda Europe Ltd is principally industrial and commercial land 

uses; the nearest residential properties are located on Claremont Avenue, 65 m west of the facility 

boundary.  Hull AQMA 1(A) is located nearly 3 km south of the application site, as shown in Figure 1. 

Local Air Quality Monitoring 

Nitrogen Dioxide 

5.2 Hull City Council operates three automatic monitoring stations within its area.  The Council also 

operates a number of nitrogen dioxide monitoring sites using diffusion tubes prepared and analysed 

by SOCOTEC (using the 50% TEA in acetone method).  These include 15 within 2.5 km of the site, 

including roadside, kerbside and background locations.  Annual mean results for the years 2015 to 

2019 are summarised in Table 5, while results relating to the 1-hour mean objective are summarised 

in Table 6.  Exceedances of the objectives are shown in bold.  The monitoring locations are shown 

in Figure 4.  The monitoring data have been taken from Hull City Council’s 2020 Annual Status 

Report (Hull City Council, 2020). 

Table 5: Summary of Annual Mean NO2 Monitoring (µg/m3) a 

Site ID Site Type Location 2015 2016 2017 2018 2019 

Automatic Monitors 

CM1 Hot Spot Myton Centre 23 25 24 24 26 

CM2 Urban Background Freetown 24 23 24 22 22 

CM3 Roadside Holderness Road 31 30 29 27 26 

Diffusion Tubes 

S17/18/19 Roadside Francis Street 25 22 25 23 23 

S20 Roadside Spring Bank 31 33 31 32 29 

S25 Roadside Ashcombe - 44 23 21 20 

S26 Roadside County Road 27 25 25 26 25 

S32 Roadside Southcoates Lane 27 25 26 27 26 

S34 Kerbside Princes Avenue - 26 29 32 26 

S40 Kerbside Cavendish Road 26 22 26 24 22 

S41 Kerbside Leads Road 33 31 36 32 27 
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Site ID Site Type Location 2015 2016 2017 2018 2019 

S42 Kerbside Sutton Road 26 28 30 29 27 

S43 Urban Background Wetherby Close 16 14 14 14 13 

S46 Kerbside Newland Bridge 31 28 25 26 24 

S47 Roadside Beverley Road 33 35 35 32 31 

S48 Roadside Stoneferry Road 35 33 38 34 35 

S50 Kerbside Inglemire Lane - 27 17 17 17 

S51 Kerbside  Glebe Road - - 39 39 38 

Objective 40 

a Data presented for S17/18/19 are averages of the triplicate diffusion tubes. 

Table 6: Number of Hours with NO2 Concentrations Above 200 µg/m3 

Site ID Site Type Location 2015 2016 2017 2018 2019 

CM1 Hot Spot Myton Centre 0 0 0 0 0 

CM2 Urban Background Freetown 0 0 0 0 0 

CM3 Roadside Holderness Road 0 0 0 0 0 

Objective 18 
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Figure 4: Monitoring Locations  

Contains Ordnance Survey data © Crown copyright and database right 2020.  Ordnance Survey licence 

number 100046099.  Additional data sourced from third parties, including public sector information licensed 

under the Open Government Licence v1.0.   

5.3 Measured concentrations at all monitoring sites were below the annual mean nitrogen dioxide 

objective for all years between 2015 and 2019.  The highest concentrations were measured adjacent 

to the A1033 (Site S48) and the A1165 (Site S51); however, neither represents relevant exposure, 

being located closer to the road than the nearest residential property.  The Council’s ASR (Hull City 

Council, 2020) provides equivalent concentrations at relevant exposure following distance 

correction, of 31 µg/m3 (Site S48) and 29 µg/m3 (Site S51).          

Particulate Matter  

5.4 The CM1 monitor in Myton Centre and the CM3 roadside monitor adjacent to Holderness Road also 

measure concentrations of PM10, whilst the CM2 urban background monitor measures 

concentrations of PM2.5.  Annual mean results for the years 2015 to 2019 are summarised in Table 7, 

while results relating to the daily mean PM10 objective are summarised in Table 8.  The monitoring 

data have been taken from Hull City Council’s 2020 Annual Status Report (Hull City Council, 2020).  

Measured concentrations at all monitoring sites were well below the relevant objectives in all years.  
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Table 7: Summary of Annual Mean PM10 and PM2.5 Monitoring (µg/m3) 

Site ID Site Type Location 2015 2016 2017 2018 2019 

PM10  

CM1 Hot Spot Myton Centre - - 18 18 16 

CM3 Roadside Holderness Road - 16 17 20 21 

Objective 40 

PM2.5  

CM2 
Urban 

Background 
Freetown 11 11 10 11 11 

Objective 25 a 

a  The PM2.5 objective, which was to be met by 2020, is not in Regulations and there is no requirement for 

local authorities to meet it. 

Table 8: Number of Days with PM10 Concentrations Above 50 µg/m3 

Site ID Site Type Location 2015 2016 2017 2018 2019 

CM1 Hot Spot Myton Centre - - 3 2 0 

CM3 Roadside Holderness Road - 5 3 2 (34) 9 

Objective 35 (50) a 

 a  Values in brackets are 90.4th percentiles, which are presented where data capture is <85%. 

Sulphur Dioxide  

5.5 The CM2 urban background monitor measures concentrations of sulphur dioxide; results for 2019 

for each objective (15 minute, 1-hour, 24-hour and annual) are presented in Table 9.  There were no 

exceedances of any objective in 2019.  Data have been downloaded from the UK-Air website (Defra, 

2020a). 

Table 9: Sulphur Dioxide Monitoring Results for 2019 

Site ID Site Type Location 15-minute  1-hour 24-hour 
Annual 
(µg/m3) 

CM2 
Urban 

Background 
Freetown 0 (11) 0 (8) 0 (3) 1 

Objectives a 15 (266) 24 (350) 3 (125) 10 

a Values in brackets are the relevant percentiles. 

Exceedances of EU Limit Value  

5.6 The Holderness Road roadside automatic monitor is operated as part of the AURN; the measured 

concentration was well below the annual mean nitrogen dioxide limit value in 2019 (Table 5).  Defra’s 
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roadside annual mean nitrogen dioxide concentrations (Defra, 2020d), which are used to report 

exceedances of the limit value to the EU, identify exceedances of the limit value in 2019 along the 

A63, over 3 km from the application site; however by 2022, there are no predicted exceedances 

within the study area.  As such, there is considered to be no risk of a limit value exceedance in the 

vicinity of the Croda Europe Ltd facility by the time that the biomass boiler is operational.  

Background Concentrations and Fluxes 

National Background Pollution Maps  

5.7 Estimated background concentrations in the study area are set out in Table 10 and, with the 

exception of NOx, are all well below the objectives.  The maximum value for any 1 x 1 km grid square 

across the modelled grid extent has been presented.   

Table 10: Estimated Annual Mean Background Pollutant Concentrations in 2019 (µg/m3)   

Year NOx NO2 PM10 PM2.5 SO2 a 

2019 41.7 25.8 17.4 12.0 7.4 

Objectives 30  40 40 25 b 10 

a  Background concentration is based on the 2001 base year Defra background maps as this is the most 

recent year for which data is available. 

b The PM2.5 objective, which was to be met by 2020, is not in Regulations and there is no requirement for 

local authorities to meet it.   

Background Deposition and Acidity 

5.8 Background nutrient nitrogen and acid deposition fluxes at ecological sites where a critical load is 

applicable have been taken from the APIS website (2020), and are presented in Table 11.  These 

are reported as a three-year average (2016 – 2018) across 5 x 5 km grid squares.  Background 

nutrient nitrogen deposition rates exceed the critical load at both habitats; this is common for many 

sites across the UK.  Background acid deposition rates exceed the critical load at most locations on 

the Humber Estuary, but are well below the critical load at Rockford Fields.  

Table 11: Estimated Annual Mean Background Nutrient Nitrogen and Acid Deposition 

Site 

Nutrient 
Nitrogen 

Deposition 
(kgN/ha/yr) 

Nutrient 
Nitrogen 

Critical Load 
(kgN/ha/yr) 

Acid Deposition 
(keq/ha/yr) 

Acid Deposition 
‘Nmax’ Critical 

Load (keq/ha/yr) 

Humber 
Estuary SAC  

8.9 – 25.3 8 0.61 – 1.86 0.643 

Rockford 
Fields LNR  

35.7 10 1.47 5.071 
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6 Impact Assessment 

Human Health Impact Assessment 

Annual Mean Concentrations  

Nitrogen Dioxide 

6.1 Figure 5 shows annual mean nitrogen dioxide concentration contours defining the areas within which 

the biomass boiler’s emissions are predicted to add more than 0.5% (0.2 µg/m3), 1.5% (0.6 µg/m3), 

5.5% (2.2 µg/m3) and 10.5% (4.2 µg/m3) to annual mean nitrogen dioxide concentrations (aligning 

with the EPUK/IAQM impact descriptor matrix set out in Table 4), assuming continuous operation 

throughout the year.  Table 12 sets out the exposure that occurs within each of the four concentration 

range bands.   

 

Figure 5: Annual Mean Nitrogen Dioxide Concentration Contours (µg/m3) 

Contains Ordnance Survey data © Crown copyright and database right 2020.  Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0.  

Ordnance Survey licence number 100046099.  Contains imagery provided by Dallol Energy Ltd. 
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Table 12:  Relevant Exposure within Concentrations Bands a 

 
Red Contour  

(>4.2 µg/m3) 

Orange to Red 
Contour  

(2.2 - 4.2 µg/m3) 

Blue to Orange 
Contour  

(0.6 - 2.2 µg/m3) 

Green to Blue 
Contour  

(0.2 - 0.6 µg/m3) 

Relevant 
Exposure 

No relevant 
exposure 

No relevant 
exposure  

Large number of 
properties off 
Nidderdale 

Large number of 
properties 

a This is based on examination of OS open data maps and satellite imagery and may exclude some 

isolated properties. The exposure is based on the number of properties in the areas between the 

contours. 

6.2 Table 13 presents baseline annual mean nitrogen dioxide concentrations associated with each 

impact descriptor for each process contribution band.  These have been calculated using the 

EPUK/IAQM impact descriptor matrix (Table 4) (Moorcroft and Barrowcliffe et al., 2017) with the 

maximum possible PC for each band subtracted from the total concentration within each relevant 

impact descriptor category3.  The impact descriptor can then be assigned depending on the baseline 

concentration that each receptor is exposed to and the contribution band within which it is located. 

Table 13:  Impact Descriptors Associated with Different Baseline Concentrations (µg/m3) 
within each Process Contribution Band  

Process 
Contribution Band 

Negligible Slight Adverse 
Moderate 
Adverse  

Substantial 
Adverse 

Green to Blue <37.2 37.2 - 40.4 >40.4 - 

Blue to Orange <28.0 28.0 - 35.6 35.6 - 41.6 >41.6 

Orange to Red - <26.2 26.2 - 37.0 >37.0 

Red - - <33.6 >33.6 

6.3 In order to apply the above criteria, it is necessary to define the baseline concentrations at the 

receptors within the relevant contours.  The area within the red and orange contours is occupied by 

industrial and commercial warehouses; these are not considered as relevant exposure to the annual 

mean objectives.  Outside of the contours, where the PCs are less than 0.2 µg/m3 (0.5%), the impacts 

will be negligible regardless of baseline concentrations.   

 
3  For example, the maximum process contribution in the green to blue contour is 0.6 µg/m³, equivalent to 1.5% of the 

AQAL of 40 µg/m³ (1%, when rounded).  The matrix in Table 4 shows that where the change in contribution is 1%, 

impacts will be described as negligible so long as the baseline is less than 94.5% (94% when rounded) of the 

AQAL.  94.5% of the AQAL is 37.8 µg/m³.  Subtracting the maximum PC of 0.6 µg/m³ from the maximum 

concentration for negligible impacts gives a baseline concentration of 37.2 µg/m³.  Similarly, the impacts will be 

described as moderate adverse in the red contour (>10%, when rounded), if the baseline concentration is less than 

33.6 µg/m³ (37.8 µg/m³ (94.5% of the AQAL) minus the maximum PC (10.5% of 40 µg/m³ is 4.2 µg/m³)).   
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6.4 There are residential properties in the blue contour; these are set back from the A1033 and Holwell 

Road by over 50 m and 25 m, respectively.  Monitoring site S51 is located adjacent to the A1033 and 

measured 38 µg/m3 in 2019 (see Table 5).  The Council has calculated an equivalent concentration 

at 20 m from the A1033 of 29 µg/m3.  It is, therefore, reasonable to assume that baseline 

concentrations at the affected residential properties will be less than 28 µg/m3 (the threshold 

concentration in Table 13) since they are further than 20 m from the road.  As such, the impacts at 

all locations of relevant exposure within the blue contour are likely to be negligible, and total 

concentrations will remain below the annual mean nitrogen dioxide objective.   

6.5 There are many locations of relevant exposure within the green contour; Table 13 demonstrates that 

impacts will be negligible where the baseline concentration is less than 37.2 µg/m3.  Only monitoring 

site S51 exceeded this threshold concentration, however, as previously discussed, the site is located 

closer to the road than existing residential properties (within 1 m of the kerbside).  Since measured 

concentrations at all other locations within the green contour have measured concentrations less 

than 35 µg/m3 (S48), the impacts will be negligible, and total concentrations will remain below the 

annual mean objective.      

PM10 and PM2.5 

6.6 Figure 6 shows annual mean PM10 and PM2.5 concentration contours defining the areas within which 

the biomass boiler’s emissions are predicted to add more than 0.5% (0.2 µg/m3 for PM10 and 

0.125 µg/m3 for PM2.5) to annual mean concentrations (aligning with the EPUK/IAQM impact 

descriptor matrix set out in Table 4), assuming continuous operation throughout the year.   
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Figure 6: Annual Mean PM10 and PM2.5 Concentration Contours (µg/m3) 

Contains Ordnance Survey data © Crown copyright and database right 2020.  Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0.  

Ordnance Survey licence number 100046099.  Contains imagery provided by Dallol Energy Ltd. 

6.7 There are no locations of relevant exposure to the annual mean objectives within the contours; the 

area is occupied by commercial units and industrial warehouses.  Outside of the contours, where the 

PC will be less than 0.5%, the impacts will be negligible, irrespective of the baseline conditions.   

Short-term Impact Assessment 

6.8 Relevant locations for the short-term objectives are locations where members of the public are likely 

to regularly spend 15-minutes, 1-hour or 24-hours, depending on the pollutant being assessed.   

Nitrogen Dioxide  

6.9 Figure 7 shows contours representing where the 99.79th percentile of 1-hour mean nitrogen dioxide 

PCs from the biomass boiler emissions exceeds 10% of the 1-hour mean nitrogen dioxide objective 

level (> 20 µg/m3).   
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Figure 7: 99.79th Percentile of 1-hour Mean Nitrogen Dioxide Process Contributions (µg/m3) 

Imagery ©2020 Google, Imagery ©2020 CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, Maxar 

Technologies, The GeoInformation Group.  Contains imagery provided by Dallol Energy Ltd.  

6.10 The maximum annual mean baseline concentration in the study area is 38 µg/m3, measured at 

diffusion tube S51.  Doubling this gives a baseline 99.79th percentile of 1-hour mean concentrations 

of 76 µg/m3.  The maximum PC at any location on the modelled grid is 32.7 µg/m3.  Adding these 

two values gives a 99.79th percentile of total 1-hour mean concentrations of considerably less than 

200 µg/m3, therefore it can be concluded that the hourly mean objective will not be exceeded at any 

location on the modelled grid and thus that the impacts will be ‘not significant’.  

PM10 

6.11 The maximum 24-hour mean PM10 PC at any location across the modelled grid is 4.5 µg/m3, 

equivalent to a percentage change, relative to the objective, of 9.0%.  Since this is below 10% of the 

objective, the impacts in terms of 24-hour mean PM10 concentrations can be screened as insignificant 

following the approach set out in Paragraph 4.22. 

Sulphur Dioxide 

6.12 Contours representing locations where the 99.18th percentile of 24-hour mean concentrations, the 

99.73rd percentile of 1-hour mean concentrations and the 99.9th percentile of 15-minute mean sulphur 
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dioxide PC from the biomass boiler emissions exceed 10% of the relevant objective are provided in 

Figure 8 to Figure 10, respectively.   

 

Figure 8: 99.18th Percentile of 24-hour Mean Sulphur Dioxide Process Contributions (µg/m3) 

Imagery ©2020 Google, Imagery ©2020 CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, Maxar 

Technologies, The GeoInformation Group.  Contains imagery provided by Dallol Energy Ltd.  

6.13 There are no locations of relevant exposure to the 24-hour mean objective within the contour 

presented in Figure 8; the area is occupied by commercial units and industrial warehouses.  Outside 

of the contours, where the PC will be less than 10%, the impacts will be ‘not significant’.   
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Figure 9: 99.73rd Percentile of 1-hour Mean Sulphur Dioxide Process Contributions (µg/m3) 

Imagery ©2020 Google, Imagery ©2020 CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, Maxar 

Technologies, The GeoInformation Group.  Contains imagery provided by Dallol Energy Ltd.  

6.14 The maximum predicted 99.73rd percentile of 1-hour mean sulphur dioxide PC at any location on the 

modelled grid is 62.2 µg/m3.  Whilst the location of the maximum PC does not occur at a location of 

relevant exposure, the 1-hour mean sulphur dioxide baseline concentration would need to be in 

excess of 287 µg/m3 for there to be an exceedance of the objective level (350 µg/m3).  This is 

considered highly unlikely, given the background annual mean concentrations presented in Table 10 

and the concentrations measured at the AURN site provided in Table 9.   



 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 34 of 49 December 2020
  

 

Figure 10: 99.9th Percentile of 15-minute Mean Sulphur Dioxide Process Contributions 
(µg/m3) 

Imagery ©2020 Google, Imagery ©2020 CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, Maxar 

Technologies, The GeoInformation Group.  Contains imagery provided by Dallol Energy Ltd.  

6.15 The maximum predicted 99.9th percentile of 15-minute mean sulphur dioxide PC at any location on 

the modelled grid is 67.9 µg/m3.  Whilst the location of the maximum PC does not occur at a location 

of relevant exposure, the 15-minute mean sulphur dioxide baseline concentration would need to be 

in excess of 198 µg/m3 for there to be an exceedance of the objective level (266 µg/m3).  This is 

considered highly unlikely, given the background annual mean concentrations presented in Table 10 

and the concentrations measured at the AURN site provided in Table 9.   

Ecological Impact Assessment 

6.16 The predicted NOx and SO2 contributions and rates of nutrient nitrogen and acid deposition 

associated with emissions from the proposed biomass boiler are shown in Table 14, Table 15 and 

Table 16 (see Paragraphs 4.25 and 4.26 for the relevant screening criteria) for the specific ecological 

receptors identified in Paragraph 4.4 and Figure 3.   
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Table 14: Predicted Maximum Process Contributions in Relation to NOx Critical Levels  

Receptor 

Annual Mean NOx (30 µg/m3) 
Maximum 24-hour Mean NOx      

(75 µg/m3)  

PC 
(µg/m3) 

% of EAL 

Screening 
Criterion 

(% of 
EAL) 

PC 
(µg/m3) 

% of EAL 

Screening 
Criterion 

(% of 
EAL) 

Humber Estuary SAC  

HE_1 0.02 0.08 

1 

0.41 0.55 

10 

HE_2 0.03 0.09 0.46 0.62 

HE_3 0.03 0.09 0.64 0.85 

HE_4 0.03 0.11 0.87 1.16 

HE_5 0.05 0.17 1.37 1.83 

HE_6 0.05 0.18 1.06 1.41 

HE_7 0.04 0.15 0.93 1.24 

Rockford Fields LNR 

RF_1 0.59 1.95 

100 

3.79 5.05 

100 
RF_2 0.35 1.16 3.81 5.07 

RF_3 0.17 0.57 2.24 2.98 

RF_4 0.27 0.89 2.90 3.87 

Table 15: Predicted Maximum Process Contributions in Relation to SO2 Critical Level  

Receptor 

Annual Mean SO2 (10 µg/m3) 

PC (µg/m3) % of EAL a Screening Criterion 
(% of EAL) 

Humber Estuary SAC 

HE_1 0.02 0.16 

1 

HE_2 0.02 0.18 

HE_3 0.02 0.18 

HE_4 0.02 0.22 

HE_5 0.03 0.35 

HE_6 0.04 0.35 

HE_7 0.03 0.30 

Rockford Fields LNR 

RF_1 0.39 3.91 
100 

RF_2 0.23 2.31 
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Receptor 

Annual Mean SO2 (10 µg/m3) 

PC (µg/m3) % of EAL a Screening Criterion 
(% of EAL) 

RF_3 0.11 1.14 

RF_4 0.18 1.78 

Table 16: Predicted Maximum Process Contributions in Relation to Critical Loads 

Receptor 

Annual Mean Nutrient Nitrogen 
Deposition Rate (kgN/ha/yr) 

Annual Mean Acid Nitrogen 
Deposition Rate (keq/ha/yr) 

PC 
% of 
EAL 

Screening 
Criterion 

(% of EAL) 
PC % of EAL 

Screening 
Criterion 

(% of 
EAL) 

Humber Estuary SAC 

HE_1 <0.01 0.03 

1 

<0.01 0.32 

1 

HE_2 <0.01 0.03 <0.01 0.36 

HE_3 <0.01 0.03 <0.01 0.37 

HE_4 <0.01 0.04 <0.01 0.44 

HE_5 0.01 0.07 <0.01 0.70 

HE_6 0.01 0.07 <0.01 0.70 

HE_7 <0.01 0.06 <0.01 0.60 

Critical Load 8 - - 0.643 - - 

Rockford Fields LNR 

RF_1 0.12 1.18 

100 

0.05 1.99 

100 
RF_2 0.07 0.70 0.03 1.18 

RF_3 0.03 0.34 0.02 0.58 

RF_4 0.05 0.54 0.02 0.90 

Critical Load 10 - - 5.071 - - 

6.17 The predicted maximum PCs to concentrations and deposition rates are all below the screening 

criteria, thus it can be concluded that impact of the proposed biomass boiler on nearby habitats will 

be ‘not significant’.  

 



 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 37 of 49 December 2020
  

7 Conclusions 

7.1 The impacts associated with the proposed biomass boiler at Croda Europe Ltd have been assessed 

in relation to the air quality objectives set to protect human health, and critical levels and critical loads 

set to protect sensitive ecosystems.  The assessment has assumed that the biomass boiler will 

operate continuously throughout the year.   

7.2 The assessment has demonstrated that the proposed biomass boiler will not lead to any 

exceedances of the air quality objectives.  The impacts in terms of annual mean nitrogen dioxide, 

PM10 and PM2.5 concentrations at all local sensitive receptors have been shown to be negligible.  The 

short-term objectives for the assessed pollutants (NO2, PM10 and SO2) will not be exceeded. 

7.3 The assessment has also demonstrated that the proposed biomass boiler will not have a significant 

impact at nearby designated ecological sites, with the process contributions all being below published 

screening criteria.    

7.4 Overall, it is considered that the air quality effects associated with the proposed biomass boiler will 

be ‘not significant’.  

 



 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 38 of 49 December 2020
  

8 References  

APIS (2020) APIS, Available: http://www.apis.ac.uk/. 

AQC (2016) Relationship between the UK Air Quality Objectives and Occupational Air 

Quality Standards, Available: 

http://www.aqconsultants.co.uk/AQC/media/Reports/Relationship-between-the-UK-Air-

Quality-Objectives-and-Occupational-Air-Quality-Standards.pdf. 

AQTAG (2011) AQTAG06 - Technical guidance on detailed modelling approach for an 

appropriate assessment for emissions to air. 

Countryside and Rights of Way Act 2000 (2000), Available: 

http://www.legislation.gov.uk/ukpga/2000/37/contents. 

Defra (2007) The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, 

Defra. 

Defra (2017) Air quality plan for nitrogen dioxide (NO2) in the UK, Available: 

https://www.gov.uk/government/publications/air-quality-plan-for-nitrogen-dioxide-no2-in-uk-

2017. 

Defra (2018a) Review & Assessment: Technical Guidance LAQM.TG16 February 2018 

Version, Defra, Available: https://laqm.defra.gov.uk/documents/LAQM-TG16-February-18-

v1.pdf. 

Defra (2018b) Supplement to the UK plan for tackling roadside nitrogen dioxide 

concentrations, Available: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_d

ata/file/746100/air-quality-no2-plan-supplement.pdf. 

Defra (2019) Clean Air Strategy 2019, Available: 

https://www.gov.uk/government/publications/clean-air-strategy-2019. 

Defra (2020a) UK-Air, [Online], Available: https://uk-air.defra.gov.uk/interactive-map. 

Defra (2020b) Local Air Quality Management (LAQM) Support Website, Available: 

http://laqm.defra.gov.uk/. 

Defra (2020c) 2020 NO2 projections data (2018 reference year), Available: https://uk-

air.defra.gov.uk/library/no2ten/2020-no2-pm-projections-from-2018-data. 

Defra (2020d) UK Ambient Air Quality Interactive Map, Available: https://uk-

air.defra.gov.uk/data/gis-mapping. 

Directive 2008/50/EC of the European Parliament and of the Council (2008). 

East Riding of Yorkshire Council (2016) East Riding Local Plan 2012 - 2029: Strategy 

Document. 

Environment Act (1995), HMSO, Available: 

http://www.legislation.gov.uk/ukpga/1995/25/contents. 

https://uk-air.defra.gov.uk/interactive-map


 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 39 of 49 December 2020
  

Environment Agency (2005) Conversion ratios for NOx and NO2, Available: 

http://webarchive.nationalarchives.gov.uk/20140328232919/http://www.environment-

agency.gov.uk/static/documents/Conversion_ratios_for__NOx_and_NO2_.pdf. 

Environment Agency (2020) Air emissions risk assessment for your environmental permit, 

Available: https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-

environmental-permit. 

HMSO (1990) Environmental Protection Act 1990. 

HMSO (1993a) Clean Air Act 1993. 

HMSO (1993b) Technical Guidance Note D1 (Dispersion). 

Hull City Council (2007) Air Quality Action Plan, [Online]. 

Hull City Council (2017) Hull Local Plan 2016 to 2032. 

Hull City Council (2019a) Environmental Quality Supplementary Planning Document 3. 

Hull City Council (2019b) Hull City Council 2017 Air Quality Strategy. 

Hull City Council (2020) '2020 Air Quality Annual Status Report'. 

Ministry of Housing, Communities & Local Government (2019a) National Planning Policy 

Framework, Available: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_d

ata/file/779764/NPPF_Feb_2019_web.pdf. 

Ministry of Housing, Communities & Local Government (2019b) Planning Practice 

Guidance, Available: https://www.gov.uk/government/collections/planning-practice-

guidance. 

Moorcroft and Barrowcliffe et al. (2017) Land-Use Planning & Development Control: 

Planning For Air Quality v1.2, IAQM, London. 

National Parks and Access to the Countryside Act (1949), Available: 

https://www.legislation.gov.uk/ukpga/Geo6/12-13-14/97. 

Natural Environment and Rural Communities Act (2006), HMSO, Available: 

http://www.legislation.gov.uk/ukpga/2006/16/contents. 

The Air Quality (England) (Amendment) Regulations, 2002, Statutory Instrument 3043 

(2002), HMSO. 

The Air Quality (England) Regulations, 2000, Statutory Instrument 928 (2000), HMSO. 

The Conservation of Habitats and Species Regulations 2010 Statutory Instrument 490 

(2010), Stationery Office, Available: 

http://www.legislation.gov.uk/uksi/2010/490/contents/made. 

The Council of European Communities (1992) European Council Directive 92/43/EEC on 

the Conservation of Natural Habitats and of Wild Fauna and Flora. 



 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 40 of 49 December 2020
  

The Environmental Permitting (England and Wales) (Amendment) Regulations 2018 

Statutory Instrument 110 (2018), The Stationery Office Limited, Available: 

http://www.legislation.gov.uk/uksi/2018/110/pdfs/uksi_20180110_en.pdf. 

The European Parliament and the Council of the European Union (2009) Directive 

2009/147/EC of the European Parliament and of the Council. 

The European Parliament and the Council of the European Union (2015) Directive 

2015/2193/EU of the European Parliament and of the Council, Available: http://eur-

lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32015L2193. 

WHO (2000) Air Quality Guidelines for Europe; 2nd Edition. 

http://www.euro.who.int/__data/assets/pdf_file/0005/74732/E71922.pdf. 

Wildlife and Countryside Act (1981), Available: 

http://www.legislation.gov.uk/ukpga/1981/69. 

  



 
 
Croda Europe Ltd, Oak Road  Air Quality Assessment  
 

 J4398 41 of 49 December 2020
  

9 Glossary 

AADT   Annual Average Daily Traffic 

ADMS-5  Atmospheric Dispersion Modelling System model for point sources  

APIS   Air Pollution Information System  

AQC   Air Quality Consultants 

AQAL   Air Quality Assessment Level 

AQMA   Air Quality Management Area 

AURN   Automatic Urban and Rural Network 

CAZ   Clean Air Zone 

CROW   Countryside and Rights of Way Act  

Defra   Department for Environment, Food and Rural Affairs 

DfT   Department for Transport 

EPUK   Environmental Protection UK 

Exceedance  A period of time when the concentration of a pollutant is greater than the 

appropriate air quality objective.  This applies to specified locations with relevant 

exposure 

EU  European Union 

EUNIS   European Nature Information System  

HDV   Heavy Duty Vehicles (> 3.5 tonnes) 

HMSO   Her Majesty’s Stationery Office  

HGV   Heavy Goods Vehicle 

IAQM   Institute of Air Quality Management 

JAQU   Joint Air Quality Unit 

kph   Kilometres Per hour 

kW   Kilowatt  

LAQM   Local Air Quality Management 

LNR   Local Nature Reserve  

μg/m3   Microgrammes per cubic metre 

MCPD   Medium Combustion Plant Directive   
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MWth   Megawatts Thermal  

NO   Nitric oxide 

NO2    Nitrogen dioxide 

NOx   Nitrogen oxides (taken to be NO2 + NO) 

NPPF   National Planning Policy Framework 

Objectives  A nationally defined set of health-based concentrations for nine pollutants, seven of 

which are incorporated in Regulations, setting out the extent to which the 

standards should be achieved by a defined date.  There are also vegetation-based 

objectives for sulphur dioxide and nitrogen oxides 

OLEV   Office for Low Emission Vehicles 

PC   Process Contribution  

PEC  Predicted Environmental Concentration  

PM10   Small airborne particles, more specifically particulate matter less than 10 

micrometres in aerodynamic diameter 

PM2.5    Small airborne particles less than 2.5 micrometres in aerodynamic diameter 

PPG  Planning Practice Guidance 

RDE  Real Driving Emissions 

SAC  Special Area of Conservation  

SPA  Special Protection Area  

SSSI  Site of Special Scientific Interest  

Standards   A nationally defined set of concentrations for nine pollutants below which health 

effects do not occur or are minimal 

TEA   Triethanolamine – used to absorb nitrogen dioxide   

WHO   World Health Organisation   
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A1 Professional Experience  

Dr Denise Evans, BSc (Hons) PhD MIEnvSc MIAQM 

Dr Evans is an Associate Director with AQC, with more than 20 years’ relevant experience.  She has 

prepared air quality review and assessment reports for local authorities, and has appraised local 

authority air quality assessments on behalf of the UK governments, and provided support to the 

Review and Assessment helpdesk.  She has extensive modelling experience, completing air quality 

and odour assessments to support applications for a variety of development sectors including 

residential, mixed use, urban regeneration, energy, commercial, industrial, and road schemes, 

assessing the effects of a range of pollutants against relevant standards for human and ecological 

receptors.  Denise also has experience of completing assessments for the purposes of Permit 

applications.  She has acted as an Expert Witness and is a Member of the Institute of Air Quality 

Management. 

Dr Frances Marshall, MSci PhD MIEnvSc MIAQM 

Dr Marshall is a Senior Consultant with AQC with over eight years’ relevant experience.  Prior to 

joining AQC, she spent four years carrying out postgraduate research into atmospheric aerosols at 

the University of Bristol.  Dr Marshall has experience preparing air quality assessments for a range 

of projects, including residential and commercial developments, road traffic schemes, energy 

centres, energy from waste schemes and numerous power generation schemes.  She has 

experience in producing air quality assessments for EIA schemes, and has also assessed the 

impacts of Local Plans on designated ecological areas, prepared Annual Status Reports for Local 

Authorities, and undertaken diffusion tube monitoring studies.  She is a Member of both the Institute 

of Air Quality Management and the Institution of Environmental Sciences.   
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A2 Modelling Methodology 

Model Inputs 

A2.1 Model input selections are summarised in Table A2.1, and, where considered necessary, discussed 

further below.  Input emission parameters are presented later in Table A2.2. 

Table A2.1: Summary of Model Inputs   

Model Parameter Value Used 

Terrain Effects Modelled? 
Yes – 12 km x 12 km Cartesian grid at 50 m 

resolution 

Variable Surface Roughness File Used? 
Yes – 12 km x 12 km Cartesian grid at 50 m 

resolution 

Urban Canopy Flow Used? No  

Building Downwash Effects Modelled? Yes 

Meteorological Monitoring Site Humberside Airport 

Meteorological Data Years 2015 – 2019 inclusive 

Dispersion Site Surface Roughness Length 
(m) 

N/A (variable surface roughness file used) 

Dispersion Site Minimum MO Length (m) 30 

Met Site Surface Roughness Length (m) 0.2 

Met Site Surface Minimum MO Length (m) 10 

Emissions and Release Conditions 

A2.2 The model input parameters for the proposed plant have been derived from the information and 

datasheets provided by the Client, and will include an Agro FT biomass boiler (AVR 16/20/SDK).  

A2.3 The biomass boiler will be required to conform to the requirements of the MCPD, having NOx 

emissions below 300 mg/Nm3, particulate emissions below 30 mg/Nm3 and sulphur dioxide 

emissions below 200 mg/Nm3 at 6% O2.  

A2.4 The proposed plant will require an environmental permit from the Environment Agency to 

operate.  As part of the permitting process, the achievement of the stated emission rates will have 

to be demonstrated through monitoring carried out by MCERTS certified technicians.  Therefore, 

there can be confidence that the boiler will not be allowed to operate unless it operates at or below 

the stated emission rates. 

A2.5 The emissions parameters employed in the modelling are given in Table A2.2; orange highlighted 

cells contain the values entered into the model.   
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Table A2.2:  Plant Specifications, Emissions and Release Conditions  

Parameter Value 

Net Average Input Fuel Rate (kWin) 12,000 

Molecular Mass (g/mol) for Actual Flow  29.0 

Exhaust Flow (Am3/s) for Actual Flow a,b  13.6 

Flue Internal Diameter (m)  1.2 

Exhaust Velocity (Am/s) for Actual Flow  12.0 

Exhaust Temperature (ºC)  160 

Actual Exhaust O2 Content (%)  8.5 

Actual Exhaust H2O Content (%)  0 c 

Molar Flow Rate (mol/s) for Normalised Flow d  7.1 

NOx Emission Concentration (mg/Nm3) d  300 

NOx Emission Rate (g/s)  2.142 

PM10 Emission Concentration (mg/Nm3) d 30 

PM10 Emission Rate (g/s)  0.214 

SO2 Emission Concentration (mg/Nm3) d 200 

SO2 Emission Rate (g/s)  1.428 

Note: The number of significant figures presented should not be taken to represent the accuracy of the 

information used. 

a Actual flow conditions in the exhaust at the stated exhaust O2 and H2O contents.  

b Provided by the Client. 

c No moisture content was provided, therefore it has been assumed that the quoted normalisation 

conditions were dry. This results in a conservative calculation of the emission rates. 

d At 0 ºC, 101.325 kPa, 6% oxygen, dry. 

Spatial Configuration 

A2.6 The physical parameters for the modelled flue are outlined in Table 17.  The modelled layout is shown 

in Figure A2.1. 
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Table 17:  Modelled Physical Release Emission Parameters for the Facility  

Parameter Modelled Release Emission Parameters 

Source Type Point 

X-Coordinate 509454.2 

Y-Coordinate 431726.3 

Height above ground (m) 26 

A2.7 Entrainment of the plume into the wake of the boiler house (the so-called building downwash effect) 

and other nearby structures has been taken into account by including these as buildings within the 

model.  Three separate modelling scenarios have been run, with the maximum contribution from any 

scenario presented in this report: 

• No buildings;  

• Boiler House at 20 m; and 

• Boiler House at 20 m and additional buildings within 5 x flue height at heights between 4 m 

and 10 m. 

 

Figure A2.1: Modelled Flue Location and Buildings 

Contains imagery provided by Dallol Energy Ltd. Inset shows 3D image of the site layout.  
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A2.8 The study area encompasses a range of land types.  A variable surface roughness file has been 

used to represent the spatial variation of the surface roughness over each land type.  The following 

parameters have been used in creating this file: 

• forest – 1 m; 

• built-up area – 0.5 m; 

• grassland – 0.2 m; and 

• water – 0.0001 m. 

A2.9 Local terrain has been included within the model based on OS Terrain 50 data. 

Meteorological Inputs 

A2.10 Hourly sequential meteorological data from Humberside Airport for the years 2015-2019 have been 

used.  The Humberside Airport meteorological monitoring station is located approximately 16 km to 

the southeast of the Croda Europe Ltd facility.  It is deemed to be the nearest monitoring station 

representative of meteorological conditions at the proposed development site. Raw data were 

provided by the Met Office and processed by AQC for use in ADMS.  

A2.11 The maximum concentrations predicted using any of the five years of meteorological data and the 

three building scenarios have been used in the preparation of the results set out in Section 5.   

Model Post-processing  

A2.12 For the initial screening of nitrogen dioxide process contributions, the approach recommended by 

the Environment Agency (2005) has been used assuming that: 

• annual mean nitrogen dioxide contributions = annual mean nitrogen oxides x 0.7; and 

• percentile of 1-hour mean nitrogen dioxide contributions = percentile of 1-hour mean 

nitrogen oxides x 0.35. 

A2.13 These NOx to NO2 ratios are likely to be overly pessimistic within close proximity of the facility.  The 

NOx emissions require time and O3 available to react and convert to NO2, thus 35% NOX to NO2 

ratio for short-term impacts is considered worst-case for receptors within 500 m of the site.   

Deposition Rates  

A2.14 Deposition of NO2 has not been included within the dispersion model because NO2 has been 

calculated from NOx outside of the model.  Instead, deposition has been calculated from the 

predicted ambient concentrations using the deposition velocity set out in Table A2.3.  This means 

that depletion effects are ignored, resulting in a worst-case assessment.  Deposition velocities refer 

to a height above ground, typically 1 or 2 m, although in practice the precise height makes little 
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difference and here they have been applied to concentrations predicted at a height of 1.5 m above 

ground, which is the average height of the monitors which underpin the Concentration Based 

Estimated Deposition (CBED) model which generates predictions used by UK Government.  The 

velocities are applied simply by multiplying a concentration (µg/m3) by the velocity (m/s) to predict a 

deposition flux (µg/m2/s). Subsequent calculations required to present the data as kg/ha/yr of 

nitrogen as keq/ha/yr for acidity follow basic chemical and mathematical rules4.  

Table A2.3: Deposition Velocities Used in This Assessment 

Pollutant Deposition Velocity (m/s) Reference 

Nitrogen Dioxide 0.0015 m/s (Grassland) 0.003 m/s (Forest) AQTAG06 (2011) 

Sulphur Dioxide 0.012 m/s (Grassland) 0.024 m/s (Forest) AQTAG06 (2011) 

A2.15 Wet deposition has been discounted.  Wet deposition of the emitted pollutants this close to the 

emission source will be restricted to wash-out, or below cloud scavenging.  For this to occur, rain 

droplets must come into contact with the gas molecules before they hit the ground.  Falling raindrops 

displace the air around them, effectively pushing gasses away.  The low solubility of nitrogen dioxide 

means that any scavenging of this gas will be a negligible factor. 

 

 
4  i.e. 1 kg N/ha/yr = 0.071 keq/ha/yr 


