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1 Introduction 

Purpose of the study 

1.1 Air Pollution Services Ltd (APS) has been commissioned by GB Energy to assess the risk of adverse 

air quality impacts associated with the operation of the power generation facility on Land Adjacent 

to Tame Valley Canal and Railway Line, Bisport Lane, Wednesbury. The assessment will be 

submitted to the Environment Agency in support the permit application for the site. 

1.2 The permit application is for a power generation facility operating on natural-gas with a combined 

electrical output of ~21 MWel and the net thermal input will be <50MWth, thus a Specified Generator 

Permit is required.  

1.3 The facility will operate for short periods of time when there is power demand from the National 

Grid; the exact operational schedule is therefore unknown. For the purpose of this permit 

application, it has been assumed the maximum annual operation of the generators is 2,000 hours. 

1.4 The impacts of the site are considered in relation to the Environmental Permitting Regulations 

(EPR). These require the regulator, in this case the Environment Agency (EA), to ensure the facility 

will not have a significant adverse contribution to a breach of the environmental standards.  

1.5 The impacts are grouped into two categories:  

• Human health impacts; and 

• Sensitive ecological system impacts. 

1.6 The development location is shown in Figure 1. The figure also shows the land uses in the surround 

area derived from the Corine Land-use database (Copernicus, 2018). The site is located within the 

Sandwell Metropolitan Borough local authority boundary. There are few human health receptors 

in the immediate vicinity of the site, most being outdoor areas where members of the public can 

access. Beyond 500 m from the site there are many human health receptors, such as residential 

properties. 

http://www.airpollutionservices.co.uk/
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Figure 1: Site location and Land-use 

Contains OS data © Crown copyright and database right (2019). 

1.7 In addition to human receptors in the local area, there are a number of potentially sensitive 

ecological habitats. Within 2 km of the site there are two areas designated as Local Nature Reserves 

(LNRs) as shown in Figure 2. 
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Figure 2: Site location and Designated Ecological Sites 

Contains OS data © Crown copyright and database right (2019). 

1.8 The key pollutant emissions associated with operation of the spark ignition engines running on 

natural-gas are nitrogen oxides (NOx) and Carbon Monoxide (CO) emissions. Other pollutants, such 

as sulphur dioxide (SO2) are generated in negligible levels when operating on natural-gas.  

1.9 This assessment focuses on NOx emissions (impacts of NOx and nitrogen dioxide (NO2)) as this is 

the principal pollutant of concern (i.e. impacts from other pollutants will not occur in the absence 

of NO2 and NOx impacts) and is the pollutant upon which the EA’s guidance focuses.  

Planning background 

1.10 The planning application relevant to the site issued by Basildon Borough Council is Application No. 

DC/15/58833 dated 8 February 2016. 

Guidance documents 

1.11 Helpfully the EA has produced general guidance on carrying out Air Emission Risk Assessments (EA, 

2019a) for permitting and a number of documents and guides regarding permitting for Specified 

Generator sites. These include:  

• Guidance on Medium combustion plant and specified generators: environmental permits 

• Guidance on Specified generator: when you need a permit 

• Guidance on Specified generator: comply with permit conditions 

http://www.airpollutionservices.co.uk/
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• Guidance on Specified generator: apply for an environmental permit 

• Guidance on Medium combustion plant and specified generator permits: how to comply 

• Guidance on Part B activities: combustion and incineration permits 

• Guidance on Specified generators: dispersion modelling assessment 

• Guidance on Medium combustion plant and specified generator regulations 

Application Checklist 

Table 1: Plant Specifications, Emissions and Release Conditions (per Generator) 

Item Comment 

Site description See Paragraphs 3.1 to 3.2 

Location map See Figure 1 and Figure 2 

Site plan See Figure 6 

List of emissions modelled  See Table 4 

Details of modelled scenarios See Section 7 

Details of relevant ambient concentrations used See Section 6 

Model description and justification  See Paragraphs 7.1 

Special model treatments used  See Section 7 

Table of emission parameters used See Paragraphs 3.3 to 3.6 and 7.2 to 7.4 

Details of modelled domain and receptors See Paragraphs 7.5 to 7.6 

Details of meteorological data used (including origin) 

and justification 
See Paragraphs 7.12 to 7.21 

Details of terrain treatment See Paragraphs 7.22 

Details of building treatment  See Paragraphs 7.7 to 7.11 

Sensitivity analysis  See Section 7 

Assessment of impacts See Section 8 and 9 

Model input files See electronically  
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2 Background 

Air Quality Standards, Critical Levels/Loads, Limit Values and Air Quality Objectives  

2.1 The Environment Act 1995 (HMSO, 1995) sets out the requirements of the Local Air Quality 

Management (LAQM) regime and the requirement for the Government to produce an Air Quality 

Strategy including standards and objectives.  

2.2 The latest Air Quality Strategy was published in 2007 (Defra, 2007) and sets out the Air Quality 

Standards (AQS), which consider the effects on human health and ecosystems, and The National Air 

Quality Objectives (AQOs) for ambient pollution. The AQOs for use by local authorities when 

considering human health were incorporated into UK legislation within the Air Quality (England) 

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

Regulations 2002, Statutory Instrument 3043 (2002). In addition to the AQO for protection of 

human health set out in the Air Quality Regulations, both critical levels and critical loads are defined 

for protection of ecosystems. These critical levels and critical loads also form part of the AQOs in 

the strategy.  

2.3 The Strategy explains that the AQSs for the protection of human health are defined 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 AQS are set for individual 

pollutants and are made up of a concentration value, an averaging time over which it is to be 

measured, the number of exceedences allowed per year (if any) and a date by which it must be 

achieved. An exceedence is a breach of the threshold for the concentration for the specific 

averaging period. In terms of ecosystems the AQS are based on the critical levels and critical loads, 

which are derived for habitats and exceedence of these values are used as an indication of the 

potential for harmful effects to systems at steady state thus giving an indication of risk to the 

system. Critical loads are values of pollutants deposited below which significant effects do not 

occur. Critical levels are the concentrations of pollutants above which direct adverse effects on 

vegetation or ecosystems may occur. 

2.4 The AQO’s set out the extent to which the Government expects the AQS to be achieved by a certain 

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

timescales. AQO are policy targets often expressed as a maximum ambient concentration not to be 

exceeded, either without exception or with a permitted number of exceedences, within a specified 

timescale. The LAQM regime, introduced by the Environment Act 1995, requires local authorities 

to review air quality within their boundary and work towards achieving and maintaining the AQO.  

2.5 The Strategy describes the LAQM regime that has been established by Part IV of the Environment 

Act 1995, 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 Air Quality Management 

Area (AQMA) and prepare an action plan which identifies appropriate measures that will be 
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introduced in pursuit of the AQOs. The strategy also provides the policy framework for air quality 

management and assessment in the UK. 

2.6 In additional to the AQOs set within the Air Quality Strategy, the European Union (EU) has also set 

limit values and target values for the protection of human health and critical levels for the 

protection of ecosystems. These have been transposed into the Air Quality Standards Regulations 

(HMSO, 2010), which sets out the limit values, target values and critical levels for specific pollutants. 

Like the AQO, the limit values, target values and critical levels are set for individual pollutants and 

are made up of a concentration value, an averaging time over which it is to be measured, the 

number of exceedences allowed per year (if any) and a date by which it must be achieved. Some 

pollutants have more than one value covering different dates or averaging times. While the AQO 

are policy targets, the government has the duty to ensure compliance with the legally binding limit 

values which is a national obligation rather than a local one.  

Environmental Permitting Regulations  

2.7 The EPR are designed to ensure the competent authority regulates emissions from processes to 

minimise adverse impacts.  

2.8 The Medium Combustion Plant Directive (Directive 2015/2193/EU) (‘MCPD’), a European Union 

Directive, has been transposed into UK law through amendments to the EPR1.  These amendments 

apply to combustion plant with a net thermal input greater than 1 MWth and less than 50 MWth, 

which are defined as Medium Combustion Plant (MCP)2.  Such plant will require an MCP Permit in 

order to operate.  There are staggered dates for when existing and new plant must conform to the 

requirements. 

2.9 In addition to the MCPD, the recent amendments to the EPR also added specific ‘Generator 

Controls’3.  In this context, a ‘generator’ is defined as “any combustion plant generating electricity”.  

Generators which are greater than 1 MWth require a permit to operate.  Generators smaller than 

1 MWth also require a permit if they form part of an array of generators, operated by the same 

operator and for the same purpose, with a total net thermal input greater than 1MWth.  Certain 

generators are excluded from requiring a permit, even when they exceed 1 MWth, either alone or 

on aggregate.  For example, emergency ‘backup generators’ that are not tested for more than 50 

hours a year; generators that are part of an Industrial Emissions Directive (IED) installation under 

Chapter II or III; generators that have a defined nuclear safety role under a nuclear site license 

issued by the Office for Nuclear Regulation; and generators operated offshore. 

2.10 There are three types of permits available for generators:  

• Standard Rules Permits;  

 

1  As set out in Schedule 25A of the EPR. 

2  Backup emergency power generators are excluded so long as they operate for fewer than 50 hours per year for maintenance and 

are not used for any other (non-emergency) purpose such as balancing services or Triad avoidance schemes. 

3  As set out in Schedule 25B of the EPR. 
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• low risk bespoke permits using a screening tool issued by the Environment Agency (EA); and  

• complex bespoke permits, which require detailed dispersion modelling.   

2.11 Whether or not an SRP can be granted depends on factors including proximity to relevant sensitive 

exposure and existing air quality conditions.  

2.12 The EPR refers to ‘Tranche A’ and ‘Tranche B’ generators.  A Tranche A generator is one: 

“(a) with a rated thermal input equal to or greater than 1 megawatt and less than 50 megawatts— 
which came into operation before 1st December 2016, 
which is the subject of a capacity agreement arising from the 2014 or 2015 capacity 
auctions (whether or not the generator came into operation before 1st December 2016), or 
for which a Feed-in Tariff preliminary accreditation application was received by the Gas and 
Electricity Markets Authority(a) before 1st December 2016; 

 
 (b) with a rated thermal input of less than 1 megawatt— 

which is the subject of a capacity agreement arising from the 2014, 2015 or 2016 capacity 
auctions (whether or not the generator came into operation before 1st December 2016), 
for which a Feed-in Tariff preliminary accreditation application was received by the Gas and 
Electricity Markets Authority before 1st December 2017; or 
which is the subject of an agreement to provide balancing services entered into before 31st 
October 2017, 

provided that a generator ceases to be a Tranche A generator if it is the subject of a capacity 
agreement, or an agreement for provision of balancing services, where that agreement is entered 
into after 31st October 2017 and remains in force after 31st December 2018;” 

2.13 A Tranche B generator is one which is neither Tranche A, or excluded (see Paragraph 2.8). 

Emission Limit Values 

2.14 This assessment focuses on NOx (and NO2) emissions as this is the principal pollutant of concern 

(i.e. impacts from other pollutants are unlikely to occur in the absence of NOx or NO2 impacts) and 

is the pollutant upon which the EAs guidance focuses. 

2.15 Plant operational before 20th December 2018 are considered existing. Existing MCP engines 

running on natural gas are required to have an Emission Limit Value (ELV) of 195 mg/Nm3 NOx at 

15% 02 (500 mg/Nm3 NOx at 5% 02). 

2.16 Plant operational on or after 20th December 2018 are considered new. New MCP engines running 

on natural gas are required to have an ELV of 250 mg/Nm3 NOx at 5% 02. 

2.17 Put into operation means “that the plant must have been fired with its design fuel up to its full load, 

this can be but does not have to be commissioning in place for example; a mobile MCP does not 

have to be deployed to be put into operation. Operators should maintain records of this date to 

demonstrate the plant has been operated on this date. The date is not specific to a location or owner 

however it must be traceable to the combustion unit via a serial number or other unique identifier, 

manufacture and or model”. 
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Standard Rules Permits 

2.18 There are currently eight different types of SRP available for Tranche B Specified Generators4 and 

one for MCP5 (EA, 2016). None of these are applicable to the application facility. 

Bespoke Screening tool 

2.19 The Environment Agency has developed a screening tool to consider whether site emissions can be 

screened out as insignificant and thus the site would qualify for a low risk bespoke permit. The 

‘Environment Agency Tranche B Specified Generator Screening Tool’ (current version is 2.2) can be 

used where the application includes: 

• a Tranche B specified generator site, or a mixed Tranche A and B specified generator site 
where all Tranche A generators comply with the Tranche B requirements; 

• a single or group of new or existing engines that can achieve the Medium Combustion 
Plant Directive and/or specified generator emission limit values; 

• vertical stacks that are unimpeded by cowls or caps; 

• plant fuelled on natural gas, that being where there are insignificant emissions of sulphur 
dioxide and particulates; 

• plant fuelled on ultra-low sulphur diesel with secondary abatement (SCR), used for 
balancing (no more than 500 hours), and aggregated to no more than 20MWth; 

• plant that can achieve the MCPD and/or Specified Generator ELV; 

• a specified generator site that is a mixture of Tranche A and B generators, and all Tranche 
A units comply with the Tranche B requirement.  

2.20 The application facility does not screen out as low risk using the screening tool due to the close 

proximity to residential receptors are ecological receptors and therefore a detailed assessment 

(complex bespoke permit) is required.  

 
4  Standard Rule Permit SR2018 Nos 1-6 and 8-9 

5  Standard Rule Permit SR2018 No 7 
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3 The Facility 

3.1 The facility consists of ten Tranche B generators forming a single Specified Generator. Each 

generator is housed within an individual container and has an individual exhaust flue. The flues 

release to the atmosphere at approximately 9 m above the ground level via unimpeded vertical 

flues. In addition to the generator containers, there are several ancillary buildings and a 3 m high 

acoustic fence around the site boundary. 

3.2 The site information is detailed below:  

• Site Name: Land Adjacent Tame Valley Canal And Railway Line Bilport Lane Wednesbury 

• Site Address: Land west of Protheroe Industrial Estate, Bilport Lane, Wednesbury, West 
Midlands, WS10 0NT 

The Generators 

3.3 Two of the generators have an electrical output of 2.5 MWel and the other eight have an electrical 

output of 2 MWel. The combustion parameters for the generators, required for the air quality 

modelling, have been derived from the datasheets for both a MTU 20V4000 GS engine and a MTU 

16V4000 GS engine, respectively, as presented in Appendix A1. The engines conform to the ELV set 

for new plant in the EPR (see paragraph 2.15). The generator container and exhaust system are 

shown in Figure 3. 

 

Figure 3: Generator container and exhaust system 

3.4 The relevant parameters including calculated actual (A) and normalised (N) exhaust flow rates, for 

each generator, are given in Table 2. These are based on 100% load for each of the generators and 

the complete combustion of natural-gas with a typical composition set out in Table 3. There will be 
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a very small proportion of other components in the fuel, however, the main components 

(components with >0.1%) are included in the table.  

Table 2: Plant Specifications and Release Conditions (per Generator) 

Parameter Values for 2 MWel 

Generator 

Values for 2.5 MWel 

Generator 

Power Output (kWout)  2,026 2,535 

Combustion Input 

Net Input Fuel Rate (kWin)  4,748 5,965 

Gross Input Fuel Rate (kWin)  5,259 6,607 

Gross Fuel Consumption (kg/hr)  367 461 

Combustion Airin (kg/h)  10,403 12,734 

Excess Air (%) a  77.0 72.4 

Combustion Products 

Exhaust Temperature (oC)  412 419 

Exhaust Flow (kg/h) for Actual Flow  10,831 13,270 

Molar Flow Rate (mol/s) for Actual Flow  106.7 130.8 

Molecular Mass (g/mol) for Actual Flow  28.20 28.18 

Exhaust Flow (Am3/s) b, c for Actual Flow  5.999 7.429 

Exhaust Flow (kg/h) for Normalised Flow d  1,904 2,322 

Molar Flow Rate (mol/s) for Normalised Flow d  50.8 63.8 

Exhaust Flow (Nm3/s) d, e for Normalised Flow  1.138 1.430 

a Derived from combustion air m3/s to broadly match the value in the data sheet in Appendix A1.  

b Actual flow conditions assumed to be 419 ºC, 8.2% O2, wet (12.0% H2O).  

c Calculated from molar flow rate x 8.3145 x (T+273.13) / 101,325.  

d Normalised to 0 ºC, 101.325 kPa, 0% O2, dry.  

e Calculated from normalised molar flow rate x 8.3145 x (273.13) / 101,325.  
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Table 3: Typical Assumed Fuel Parameters 

Component Natural Gas 

Methane  90.76% 

Ethane 4.64% 

Propane 1.22% 

Carbon Dioxide 1.07% 

Nitrogen 2.32% 

Net Calorific Value (LHV) (MJ/kg) 46.5 

Gross Calorific Value (HHV) (MJ/kg) 51.5 

HHV/LHV Ratio 1.11 

Molecular Mass (g/mol) 17.61 

Emissions  

3.5 New MCP engines have an ELV of 95 mg/Nm3 (at 15% O2 in dry gas at 0 °C, and 101.325 kPa). 

Tranche B generators must conform to this ELV within 10 minutes of start-up. The NOx emissions 

for each generator are presented in Table 2 for various conditions. 

Table 4: Operational Emissions 

Condition Specific Emissions Values for 2 MWel 

Generators 

Values for 2.5 MWel 

Generators 

NOx Emission Concentration at 5% O2 (mg/Nm3) a 250.0  250.0  

NOx Emission Concentration at 0% O2 (mg/Nm3) a  328.6  328.6  

NOx Emission Concentration at 15% O2 (mg/Nm3) a  95 b 95 b 

NOx Emission Rate (g/s)  0.374 0.470 

a  Normalised to 0 ºC, 101.325 kPa, stated % O2, dry.  

b 95 mg/Nm3 is the ELV set in the EPR for generators running on diesel.  

Start-up emissions 

3.6 The generators do not require secondary abatement to achieve their stated emission values. 

Secondary abatement systems typically require a start-up period before they can be effective. For 

well-maintained generators which do not rely on secondary abatement, the start-up emissions are 

unlikely to be significantly greater than the ELV or for more than an extremely short period. No 

elevated start-up emissions have thus been modelled. 

Operating Profile 

3.7 Operation of the generators will be limited to when there is demand for the electricity by the 

National Grid. There will, however, be some flexibility around this. The planning application seeks 
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permission to operate for up to 2,000 hours, which is the operational scenario considered within 

this assessment. 
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4 Air Quality Assessment Levels (AQALs) 

Criteria for this Assessment 

4.1 The AQALs for the assessment are set out in the following section, these comprise of AQO, limit 

values, critical levels and critical loads. 

Air Quality Objectives, Limit Values, and Critical Levels 

4.2 The AQOs, limit values and critical levels for England for the pollutants relevant to this project are 

detailed in Table 5.  

Table 5: AQOs, Limit Values and EALs 

Pollutant Time Period AQO / Limit Value  Concentration, and the 

number of exceedences 

allowed per year (if any) 

Date AQO / Limit 

Value to be Achieved 

From and 

Maintained After 

Human Health 

Nitrogen 

Dioxide (NO2) 

1-hour Mean AQO / Limit Value 200 µg/m3 not to be 

exceeded more than 18 

times a year  

31st December 2005 / 

1st January 2010 

Annual Mean AQO / Limit Value 40 µg/m3  31st December 2005 / 

1st January 2010 

Ecological 

Nitrogen Oxides 

(NOx) 

expressed as 

NO2 

24-hour Mean Proxy Critical level a 75 / 200 b µg/m3  - 

Annual Mean AQO / Critical Level  30 µg/m3  31st December 2005 

a While there is not a short-term critical level in the Air Quality Regulations, research has demonstrated exposure to very high concentrations 
of NOx for short periods (hours/days) may also have an adverse effect under certain conditions even if the long-term concentrations are 

below the limit value.  

b The IAQM guidance suggests a critical level for short-term NOx (IAQM, 2019) which is a limit of 75 μg/m3 as a NOx daily mean at ecological 
receptors. This is based on guidance from the World Health Organization (WHO, 2000), which says: “Experimental evidence exists that the 
CLE [critical level] decreases from around 200 μg/m3 to 75 μg/m3 when in combination with O3 or SO2 at or above their critical levels. In the 
knowledge that short-term episodes of elevated NOx concentrations are generally combined with elevated concentrations of O3 or SO2, 75 
μg/m3 is proposed for the 24 h mean”. Where O3 and SO2 are not elevated above their critical levels a value of 200 μg/m3 is recommended 
for assessments.  

Critical Loads for this Assessment 

4.3 Habitats are sensitive to deposition resulting in eutrophication and acidification. Deposition occurs 

both in the form of dry deposition and wet deposition.  Dry deposition occurs when material is lost 

from the air through contact with solid surfaces, such as at the surface of the ground, thus reducing 

the airborne concentration of the pollutant. Wet deposition occurs when there is precipitation 

(rain, sleet, snow, etc.) and material is washed out of the air to the surface of the ground. With 

respect to wet deposition, the Environment Agency (2011) states:  

"It is considered that wet deposition of SO2, NO2 and NH3 is not significant within a short range".  
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4.4 Therefore, the assessment only considers dry deposition of nutrient and acidic Nitrogen (N) 

compounds (the sulphur (S) content of natural gas in the mains supply in the UK is insignificant).  

4.5 Sensitive habitats have declared critical loads. The Air Pollution Information Service (APIS) contains 

information on applicable critical loads for various habitats and species.  

4.6 Eutrophication critical loads are given as a range. Generally, the lower end of the range should be 

used for a conservative assessment. The critical loads for acidification are more complicated, in that 

both N and S deposition fluxes must be considered at the same time. Therefore, a critical load 

function is specified for acidification, via the use of three critical load parameters:  

• CLmaxS — the maximum critical load of S, above which the deposition of S alone would be 
considered to lead to an exceedence;  

• CLminN — a measure of the ability of a system to "consume" deposited N (e.g. via 
immobilisation and uptake of the deposited N); and  

• CLmaxN — the maximum critical load of acidifying N, above which the deposition of N alone 
would be considered to lead to an exceedence.  

4.7 These three quantities define the critical load function shown in Figure 4. 

 

Figure 4: Critical Load Function for Acidity 

4.8 The critical loads used to assess the impact of compounds deposited to land which result in 

eutrophication and acidification are expressed in terms of kilograms of N deposited per hectare per 

year (kg N/ha/yr) and kilo-equivalents H+ ions deposited per hectare per year (keq/ha/yr). The unit 

of 'equivalents' (eq) is used, rather than a unit of mass, for the purposes of assessing acidification 

from multiple species. The unit eq (1 keq ≡ 1,000 eq) refers to molar equivalent of potential acidity 

resulting from e.g. sulphur, oxidised and reduced N, as well as base cations. Essentially, it means 

'moles of charge' and is a measure of how acidifying a particular chemical species can be.  
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4.9 Natural England has published records of site-specific critical loads for SPA, SAC and SSSI sites in 

England (Natural England, 2019). The sites of interest for this assessment have been taken from the 

‘MAGIC’ website managed by Natural England on behalf of the MAGIC partnership organisations 

(2019). The critical loads, taken from the APIS website (APIS, 2019), relevant to this assessment are 

presented in Table 6. As presented in Figure 4, the CLMaxN is the value above which additional 

nitrogen deposition will lead to an exceedance. For the purpose of this assessment the CLMaxN is 

considered as the AQAL. 

Table 6: Nitrogen and Acidity Critical Loads 

Area Habitat / Ecosystem N Nutrient Critical Load 

(CL) range (kg N/ha/yr) 

N Acidity range CLminN-

CLmaxN  

(keq /ha/yr) 

Moorcroft Wood LNR a Broadleaved, mixed and 

yew woodland 

10-20 CLminN: 0.357 

CLMaxN: .2.981 

Sheepwash LNR b Broadleaved, mixed and 

yew woodland 

10-20 CLminN: 0.142 

CLMaxN: .2.730 

Coastal and floodplain 

grazing marsh 

10-30 CLminN: 4.000 c 

CLMaxN: .4.000 c 

a Priority habitat is broadleaved woodland. Broadleaved, mixed and yew woodland habitat has thus been assumed based on the APIS 
indicative critical load values (APIS, 2019a).  

a Priority habitats are broadleaved woodland and coastal and floodplain grazing marsh. Broadleaved, mixed and yew woodland, and coastal 
and floodplain grazing marsh habitats have thus been assumed based on the APIS indicative critical load values (APIS, 2019a).  

a There is no comparable acid critical load class for which the CL function in calculated. The soil base empirical CL (based on the dominant 
soil) for these relevant grid squares is 4.00 (keq/ha/yr) (APIS, 2019a). 

Relevant exposure 

AQO Receptors 

Human Health 

4.10 The annual mean AQO applies at locations where members of the public might be regularly 

exposed, such as building façades of residential properties, schools, hospitals and care homes.  

4.11 Places of work like factories or offices are not considered places where members of the public might 

be regularly exposed and therefore the AQO’s do not apply at these locations.  

4.12 The 1-hour mean AQO applies at the annual mean locations of exposure and at hotels, residential 

gardens and any outdoor location where members of the public might reasonably be expected to 

spend one hour or longer, such as busy pavements, outdoor bus stations and locations with outdoor 

seating. 

Ecological  

4.13 Discussion regarding the types of ecological sites can be found at Appendix A2. Nationally 

designated ecological sites (Sites of Special Scientific Interest (SSSIs), Areas of Special Scientific 

Interest (ASSIs), National Nature Reserves (NNRs)) and internationally designated ecological sites 

(SAC, SPAs and Ramsar sites) are considered relevant receptors for the NOx annual mean critical 
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level, 24-hour mean proxy critical level and annual mean critical loads. Locally designated sites 

(LNRs, local wildlife sites (LWSs) and AW) are also considered sensitive receptors, however, they 

are less sensitive to changes and less weight is attributed to these sites. Under the EU Ambient Air 

Quality Directive 2008/50/EC (European Parliament, 2008) the assessment of compliance with the 

critical levels is strictly only required if: 

 ”vegetation and natural ecosystems shall be sited more than 20 km away from agglomerations or 
more than 5 km away from other built-up areas, industrial installations or motorways or major 
roads with traffic counts of more than 50 000 vehicles per day” where “’agglomeration’ shall mean 
a zone that is a conurbation with a population in excess of 250 000 inhabitants”. 
 

4.14 The Institute of Air Quality Management (IAQM) guidance (2019) explains that:  

“In practice, however, assessment against critical levels for vegetation is frequently undertaken to 
inform planning and permitting processes across the country, regardless of this definition”. 

Limit Value Receptors 

4.15 In accordance with Article 2(1), Annex III, Part A, paragraph 2 of Directive 2008/50/EC details 

locations where compliance with the limit values does not need to be assessed:  

"Compliance with the limit values directed at the protection of human health shall not be assessed 
at the following locations:  

a) Any locations situated within areas where members of the public do not have access and 
there is no fixed habitation;  
b) In accordance with Article 2(1), on factory premises or at industrial installations to which 
all relevant provisions concerning health and safety at work apply; and  
c) On the carriageway of roads; and on the central reservation of roads except where there 
is normally pedestrian access to the central reservation.”  

4.16 The government models compliance with the Directive at locations 4 m from the kerbside, 2 m high, 

more than 25 m from major road junctions and adjacent to at least 100 m of road length where the 

limit value applies. 
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5 Assessment Approach for Evaluating the Risk of Adverse Impacts 

Screening PCs 

Human Health 

5.1 As a first step, the assessment has considered the predicted process contributions (PCs) using the 

following criteria:  

• is the long-term (annual mean) PC less than 1% of the long-term AQAL; and  

• is the short-term (24-hour mean or shorter) PC of the assessed percentile less than 10% of 
the short-term AQAL?  

5.2 These screening criteria are initially applied to the maximum predicted value across the study area 

regardless of the presence of relevant receptors. Where both criteria are met, then the impacts can 

be screened out as being not significant. Where impacts are not screened out, the area of potential 

impact is considered with regard to the presence of receptors relevant for the averaging periods of 

the AQALs.  

Ecological 

5.3 For nationally and internationally designated sites (SSSI, SAC, SPA and Ramsar sites):  

• If long-term PCs are below 1% of the AQAL the impacts from the facility in isolation are 
considered to be insignificant; and  

• where short-term impacts are considered, if the PC is less than 10% of the AQAL the 
impacts are considered insignificant.  

5.4 For locally designated sites (LNR, LWS and AW sites), the Environment Agency uses less stringent 

criteria in its permitting decisions:  

• if either the short-term or long-term PC is less than 100% of the critical level or load, they 
do not require further assessment to support a permit application. 

Screening PECs 

5.5 Where the above criteria are exceeded at relevant locations, then a more detailed assessment, 

considering total concentrations incorporating local baseline conditions (Predicted Environmental 

Concentrations or PECs), is required.  

5.6 The PECs are then screened out as insignificant if: 

• the short-term PC is less than 20% of the short-term AQAL minus twice the long-term 
baseline concentration; and 

• the long-term PEC is less than 70% of the long-term AQAL. 

5.7 Where the PECs are above these levels the impacts cannot automatically be screened out, however, 

it does not mean the impacts of the process are necessarily having a significant contribution to 

adverse air quality. 
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5.8 The highest impacts are not always at locations closest to the emission source. Consideration has 

therefore been given to whether the baseline concentration is elevated such that a small PC could 

result in a risk of an exceedance of the AQAL. 
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6 Baseline Conditions 

AQMAs 

6.1 Sandwell Metropolitan Borough Council has investigated air quality within their area as part of their 

responsibilities under the LAQM regime. The Council has declared a borough wide AQMA for 

exceedences of the annual mean NO2 AQO. 

Baseline Concentrations 

6.2 The baseline conditions in the area around the facility have drawn on the following: 

• European Pollutant Release and Transfer Register (European Environment Agency, 2019) 
to identify industrial and waste management sources that may affect the area;  

• The Council’s Air Quality Review and Assessment reports to identify smaller industrial 
sources of pollutants not included in the European register; 

• local authority monitoring data; 

• the national pollution maps published by Defra (Defra, 2019b) which provide background 
concentrations of NOx and NO2. These cover the whole of the country on a 1x1 km grid of 
average concentrations; and 

• maps of roadside concentrations published by Defra (2017a) which provide predicted 
roadside NO2 concentrations of as part of the  2017 National Air Quality Plan for the 
baseline year 2015 and for the future years 2017 to 2030. The national maps of roadside 
PM10 and PM2.5 concentrations (Defra, 2019c), which are available for the years 2009 to 
2015, show no exceedences of the limit values anywhere in the UK in 2015. These maps 
are used by the UK Government, to report exceedences of the limit value to the EU. 

LAQM monitoring  

6.3 Sandwell Metropolitan Borough Council monitors NO2 levels using both automatic and passive 

monitors (diffusion tubes). No automatic monitoring sites are operated within the study area, but 

there are a number of diffusion tubes close to the facility, including one within 1 km, along the 

A4037. The next nearest monitoring site is located about 1.5 km southwest, along the A461. 

6.4 NO2 concentrations for the years 2012 to 2018 are presented in Table 7 for nearby diffusion tube 

monitoring sites. The location of the monitoring sites along with others in the wider area are shown 

in Figure 5. Data for 2012 to 2017 has been taken from the 2018 Air Quality Annual Status Report 

provided by the Council (Sandwell Metropolitan Borough Council, 2019). Preliminary data for 2018 

has been provided by the Council. 

6.5 Measured annual mean NO2 concentrations were below the AQO in the years 2012 to 2018 at most 

of the monitoring sites presented. In 2018, concentrations were only measured above the AQO 

level at Scott Close. 
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Table 7: Measured Nitrogen Dioxide Results (µg/m3) a 

Site Name 2012 2013 2014 2015 2016 2017 2018 

Wood Green Road - Wednesbury (ID: AE, Type: Roadside) 44.4 36.4 33.0 37.3 37.6 35.7 36.7 

Wood Green Road - Wednesbury (ID: AF, Type: Roadside) 40.0 40.7 32.2 n/a 38.3 27.2 32.4 

Ocker Hill Road - Tipton (ID: C14A, Type: Roadside) 35.5 37.1 31.8 32.6 30.4 29.9 31.4 

Scott Close - West Bromwich (ID: C1D, Type: Roadside) 48.5 45.5 42.9 39.3 43.0 39.3 43.0 

All Saints Way - West Bromwich (ID: C2A, Type: Roadside) 34.0 32.1 29.3 34.6 33.7 33.7 37.6 

Heath Lane - West Bromwich (ID: C2E, Type: Roadside) 35.3 33.4 35.4 33.7 22.1 33.5 38.5 

Horseley Heath - Tipton (ID: DP1, Type: Roadside) 40.5 38.9 33.7 33.3 33.3 21.5 23.7 

Tame Road - Tipton (ID: DP4, Type: Roadside) 35.4 35.2 33.5 30.6 26.3 30.3 35.0 

Overend Street - West Bromwich (ID: EA, Type: Roadside) 39.9 29.2 29.7 32.7 23.9 23.6 30.5 

Legge Street - West Bromwich (ID: EB, Type: Roadside) 36.2 32.5 29.4 23.7 17.0 24.6 30.2 

Cronehills Linkway - West Bromwich (ID: ED, Type: 

Roadside) 

40.8 36.8 32.8 31.6 32.1 22.8 23.1 

St Michael Street - West Bromwich (ID: EE, Type: Roadside) 37.2 40.3 41.8 35.6 32.9 26.6 30.7 

High Street - West Bromwich (ID: HA, Type: Roadside) 34.3 33.6 33.1 30.2 31.2 28.6 29.7 

AURN Site - Highfields West Bromwich (ID: LA, Type: Urban 

Background) 

24.7 27.4 26.1 26.0 23.1 21.5 22.8 

AURN Site - Highfields West Bromwich (ID: LC, Type: Urban 

Background) 

25.7 28.1 26.3 26.5 22.5 22.3 22.8 

New Street, West Bromwich Ringway - West Bromwich (ID: 

PS1A, Type: Roadside) 

37.8 35.1 33.9 34.6 32.1 31.9 30.6 

14 Summerfield Avenue, West Bromwich (ID: SU, Type: 

Roadside) 

27.2 27.4 28.6 27.9 23.0 25.1 26.3 

Lamppost at side of 38 Snapdragon Drive - Yew Tree (ID: 

WA, Type: Roadside) 

38.3 34.0 31.2 35.5 32.6 31.7 30.7 

Lamppost near end of 16 Wolfsbane Drive - Yew Tree (ID: 

WB, Type: Urban Background) 

30.9 31.5 33.9 30.1 26.8 27.8 29.0 

Lamppost outside 55 Woodruff Way - Yew Tree (ID: WF, 

Type: Urban Background) 

32.7 33.1 30.8 32.5 30.0 29.0 30.7 

a Concentrations exceeding the AQO are shown in bold. 
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Figure 5: Monitoring sites (preliminary 2018 concentrations), PCM Predictions (2019 concentrations), 
Defra Background NO2 Predictions (2019) and Site Location 

Imagery ©2019 Google. Map data ©2019. 

Defra’s Predicted background concentration 

6.6 The range of background concentrations for the 10 x 10 km study area for the year of 2019 are 

presented in Table 8. The annual mean NO2 concentrations in the local area are also shown in Figure 

5. All predicted background concentrations are well below the human-health AQOs. 

Table 8: Background Annual Mean NOx and NO2 Concentrations  

Year NOx (µg/m3) NO2 (µg/m3) 

2019 28.1-40.6 19.0-25.4 

Defra’s Predicted roadside concentration 

6.7 Defra has predicted roadside concentrations of NO2 for the main roads in the area (Defra, 2017a) 

for the years 2017 to 2030 as part of Defra’s commitment to report exceedences of the NO2 limit 

value to the EU. For 2019, exceedences of the limit value are predicted at the A41, north of the 

junction with the A4037, about 650 m north of the site. No other exceedences are predicted at 

roads within 1 km of the application site. 

6.8 NO2 concentrations for the years 2017 to 2030 have been predicted (Defra, 2017a) for two 

mitigation scenarios; Clean Air Zone (CAZ) and CAZ plus additional actions. The concentrations 

predicted at receptors alongside modelled roads within 1 km of the facility are shown in Table 9. 
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The annual mean 2019 baseline NO2 concentrations in the local area are also shown in Figure 5. For 

2019, these scenarios do not result in any improvement to the baseline projections because the 

measures were not anticipated to be implemented until 2020. 

Table 9: Maximum Defra Predicted 2019 Roadside NO2 Concentrations within 1 km of the site  

Year Baseline (µg/m3) CAZ a (µg/m3) CAZ plus additional 

actions a (µg/m3) 

2019 42 42 42 

Other Sources of Air Pollution 

6.9 The Environment Agency regulates sites which are at risk of contributing significantly to pollutant 

concentrations and maintains a database of these sites called the UK Pollutant Release and Transfer 

Register (PRTR). The UK PRTR data has been used to fulfil the reporting requirements of the 

European Pollutant Release and Transfer Register (E-PRTR) which provides details of all regulated 

sites in the UK (European Environment Agency, 2019). Inspection of the 2017 database has 

identified these six facilities within 1 km of the development: 

• A Smith & Sons (Waste Disposal) Limited, Biffa Tipton Waste Transfer Station (Treatment 

and disposal of non-hazardous waste) 

• Robbins Ind Est (Treatment and disposal of hazardous waste) 

• Eagle Industrial Estate (Treatment and disposal of non-hazardous waste) 

• Wednesbury Aggregates Recycling Facility (Treatment and disposal of non-hazardous 

waste) 

• Liberty Bridge Aluminium Limited (Casting of light metals) 

• Wednesbury Waste Management Resource Centre (Treatment and disposal of 

hazardous waste) 

6.10 All of these facilities have the potential to release pollutant emissions, but they have been reported 

to have released less than the reporting threshold defined by the Environment Agency and are 

therefore compliant in terms of air pollution with their environmental permits, which are regulated 

by the Environment Agency. The only exception was for the Liberty Bridge Aluminium facility which 

released excessive carbon monoxide and particulate matter in 2015. Since there have been no 

reported releases of NOx or NO2 to air, these facilities are thus unlikely to have any significant 

cumulative effects. 

Non-Permitted Sources 

6.11 Given the nature of the area there may be other facilities that are not included in the UK PRTR 

register which might include combustion sources. This may include sources within the planning 

process. Inspection of Sandwell Metropolitan Borough Council’s website has not identified any 

sources within the vicinity of the development. 
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Critical Loads 

6.12 Information on background nutrient nitrogen and acidification deposition, and airborne 

concentrations of NOx have been obtained from information provided by the Centre for Ecology 

and Hydrology (CEH) and available from the Air Pollution Information System (APIS) website (APIS, 

2019b). 

6.13 APIS provides an indication of background nutrient nitrogen deposition and acidification fluxes by 

geographical location, habitat type and ecological site. The estimates are made from 5 km 

resolution mapped data, which are derived from a combination of modelling studies and measured 

deposition and acidification rates. There is an inherent level of uncertainty resulting from this 

process, particularly in areas with significant emissions sources. However, in the absence of local 

measurements, the APIS data provides a useful benchmark for comparison with deposition and 

acidification rates predicted by the dispersion model. A summary of the background fluxes is 

provided in Table 10. For all of the habitats the maximum in the range across the site is exceeding 

the critical load.  

Table 10: Background Nitrogen Deposition Flux 

Area Habitat / Ecosystem N Deposition range (kg N/ha/yr)  

Moorcroft Wood LNR a 

Grid squares: 

396500,295500; 397500,295500; 

396500,294500 

Broadleaved, mixed and yew 

woodland 

Maximum: 37.94 Minimum: 38.92 

Sheepwash LNR a 

Grid squares: 

397500,291500; 397500,292500; 

398500,291500 

Broadleaved, mixed and yew 

woodland 

Maximum: 37.94 Minimum: 37.94 

Coastal and floodplain grazing marsh Maximum: 22.54 Minimum: 22.54 

a Site specific values are not available, therefore the values for the 5 km x 5 km grid squares have been taken for the grid squares which 
cover all the area.  

Table 11: Background Nitrogen Acidity  

Area Habitat / Ecosystem Acid Deposition (kg N/ha/yr) 

Moorcroft Wood LNR a 

Grid squares: 

396500,295500; 397500,295500; 

396500,294500 

Broadleaved, mixed and yew 

woodland 

Maximum: 2.95 Minimum: 2.97 

Sheepwash LNR a 

Grid squares: 

397500,291500; 397500,292500; 

398500,291500 

Broadleaved, mixed and yew 

woodland 

Maximum: 2.95 Minimum: 2.95 

Coastal and floodplain grazing marsh Maximum: 1.85 Minimum: 1.85 

 a Site specific values are not available, therefore the values for the 5 km x 5 km grid squares have been taken for the grid squares which 
cover all the area.  
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7 Methodology 

Modelling approach overview 

The model 

7.1 Concentrations have been predicted at locations of sensitive exposure within the local area using 

the ADMS-5 atmospheric dispersion model (v5.2) developed and validated by Cambridge 

Environmental Research Consultants (CERC). The model is used extensively throughout the UK for 

regulatory compliance purposes and Local Air Quality Management and is accepted as an 

appropriate tool by local authorities and the EA.  

7.2 The model requires a range of input parameters which are discussed further below.  

Point Source Parameters 

7.3 Within the model, the generators have been positioned across the site as shown in Figure 6. Table 

12 shows the coordinates and release height of each point source (the flues each servicing a 

generator). 

Table 12: Point Source Locations and Heights 

Source ID X (m) Y (m) Height (m) 

Source001 398224.4 293746.0 9.112 

Source002 398229.1 293747.6 9.112 

Source003 398233.9 293749.1 8.835 

Source004 398238.7 293750.7 8.835 

Source005 398243.5 293752.2 8.835 

Source006 398248.3 293753.8 8.835 

Source007 398253.1 293755.3 8.835 

Source008 398257.9 293756.9 8.835 

Source009 398262.7 293758.4 8.835 

Source010 398267.5 293760.0 8.835 
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Figure 6: Point Source Locations (green circles) 
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7.4 Table 13 presents the parameters entered into the model for each point source.  

Table 13 Point Source Model Parameters 

Parameter Values for 2 MWel 

generators (Sources003 – 

010) 

Values for 2.5 MWel 

generators (Sources001 – 

002) 

Exhaust Temperature (ºC)  412 419 

Molecular Mass (g/mol) for Actual Flow  28.20 28.18 

Height (m)  8.835 9.112 

Flue Internal Diameter (m)  0.5 0.6 

Exhaust Velocity (Am/s) a for Actual Flow  30.55 26.28 

NOx Emission Rate (g/s)  0.37396 0.46982 

a Actual flow conditions assumed to be 412 ºC, 8.5% O2, wet (11.8% H2O). 

Modelled output domain and receptors 

7.5 Concentrations have been predicted across nested Cartesian grids. These grids have a spacing of:  

• 5 m x 5 m within 250 m of the site;  

• 25 m x 25 m within 500 m of the site;  

• 50 m x 50 m within 1 km of the site; and  

• 100 m x 100 m within 5 km of the site.  

7.6 The receptor grid has been modelled at a height of 1.5 m above ground level. The extent of this 

modelled receptor grid defines the ‘Study Area’. The study area is considered appropriate to 

consider impacts on both human-health receptors and sensitive ecological receptors. Figure 7 

shows the extent of the grid. 

http://www.airpollutionservices.co.uk/


 
 

 

E1000 31 of 57      Nov 2019 

www.airpollutionservices.co.uk 
Air Pollution Services Limited is a company registered in England and Wales with Company Number 11808160. 

 

Figure 7: Modelled Receptors 

Contains OS data © Crown copyright and database right (2019). 

Modelled Buildings 

7.7 The “Building downwash effect” can result in elevated concentrations in the lee of large structures. 

The model can incorporate the impact of buildings on the concentrations in the downwind area of 

buildings. However, it should be noted that buildings with a height, H, significantly lower than the 

stack are automatically ignored in the model.  

7.8 The EA guidance on specified generator dispersion modelling states buildings should be considered 

when: 

• the stack height is less than 2.5 times the height of a building; and 

• the distance of a building from the stack is less than 5L – where L is the lesser dimension 
of the building height and maximum projected width (such as the distance between 2 
opposing corners of a roof). 

7.9 The flues are a minimum of about 8.8 m high, therefore any building less than 3.5 m (40% or the 

stack height) does not need to be considered. The only buildings that are greater than 3.5 m is the 

generator containers themselves. 

7.10 Entrainment of the plumes into the wake of the buildings has been taken into account by including 

the containers within the model. Two separate modelling scenarios have therefore been run: 
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• scenario 1: no buildings; and 

• scenario 2: the generator containers themselves. 

7.11 The modelled containers are shown in Figure 8 with the heights set out in Table 14. 

 

Figure 8: Modelled Buildings (Green) and Flue Locations (Blue Circles) 

Imagery ©2019 Google. Map data ©2019. 

Table 14 Building Heights 

Building Height (m) 

1-10 3.5 

Meteorology 

7.12 The dispersion model includes a meteorological pre-processor developed by the UK Met Office to 

calculate values of meteorological parameters in the boundary-layer. The pre-processor requires a 

set of meteorological parameters on an hour-by-hour basis: wind speed, wind direction, 

temperature and cloud cover. There are a limited number of sites in the UK where this data is 

measured and recorded. There is also variation in annual recordings.  

7.13 To account for the annual meteorological variation multiple years of meteorological data from a 

representative site have been used in the model. Five meteorological years from the Birmingham 

Airport meteorological station have been used in this assessment. The station is approximately 21.8 

km from the facility and is considered to be representative of meteorological conditions in 
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Wednesbury; both are located in urban areas of the West Midlands and will experience very similar 

meteorological conditions. 

7.14 The meteorological data represents measurements at a height of 10 m above ground level. The 

surface characteristics of the meteorological station are also required to account for differences 

between the meteorological site and the model domain. Where data capture is low, data from 

nearby sites have been used to populate the annual data. Final data capture for each year is greater 

than 95%.  

7.15 Figure 9 and Figure 10 show the frequency of wind speeds and directions measured at the 

Birmingham Airport meteorological station, which has been inputted into ADMS, and the frequency 

of wind speeds and directions processed by the ADMS-roads model for the dispersion site for the 

years 2014-2018. These illustrate that wind predominantly comes from the southwest and that the 

model has marginally lower wind speed at the dispersion site (due to the surface characteristics 

being different). 

 

 

Figure 9: Wind Rose showing the frequency of wind speed and wind direction for the meteorological 
station at Birmingham Airport for the years of 2014 (top left)-2018 (bottom right) 
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Figure 10: Wind Rose showing the frequency of wind speed and wind direction for the modelled 
dispersion site for the years of 2014 (top left)-2018 (bottom right) 

Surface characteristics  

7.16 Land-use and surface characteristics have an important influence in determining turbulent fluxes 

and, hence, the stability of the boundary layer and atmospheric dispersion.  

7.17 Surface roughness length used within the model represents the aerodynamic effects of surface 

friction and is defined as the height at which the extrapolated surface layer wind profile tends to 

zero. This value is an important parameter used by the built-in meteorological pre-processor of 

ADMS to interpret the vertical profile of wind speed and estimate friction velocities which are, in 

turn, used to define heat and momentum fluxes and, consequently, the degree of turbulent mixing. 

Surface roughness values for different land-use classifications are provided in the 2018 Corine Land 

Use dataset (Copernicus, 2018). Due to the large model domain, a variable surface roughness file 

has been used within the model based on the spatially variable land-uses and the equivalent 

roughness values from the dataset. Figure 11 shows the values used across the modelled domain.  
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Figure 11: Modelled Surface Roughness 

Contains OS data © Crown copyright and database right (2019). 

7.18 The surface albedo is the ratio of reflected to incident shortwave solar radiation at the surface of 

the earth. This varies depending on the land use, and thus area-weighted average albedos have 

been derived for the meteorological and dispersion sites and used in the model. Albedo values have 

been taken from US Environmental Protection Agency (EPA) guidance (2018) and associated with 

the different land uses in the 2018 Corine Land Use dataset (Copernicus, 2018). 

7.19 The Priestley-Taylor parameter is a parameter representing the surface moisture available for 

evaporation. A Priestley-Taylor parameter of 1 has been set in the model.  

7.20 The CERC user guide explains that “the Monin-Obukhov length provides a measure of the stability 

of the atmosphere. In very stable conditions in a rural area its value would typically be 2 to 20 m. In 

urban areas, there is a significant amount of heat generated from buildings and traffic, which warms 

the air above the town/city”. For large urban areas this is known as the urban heat island. It has the 

effect of preventing the atmosphere from ever becoming very stable. Mimimum Monin-Obukhov 

length can be defined in the model to account for the urban heat island effect which is not 

represented by the meteorological data. A value of 30 m has been used in the model. 

7.21 Details of the parameter values used in the modelling are provided in Table 15. Values for the 

meteorological station have been derived using the same approach as for the dispersion site, but 

with weighted averages derived from a 2 km radius.  
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Table 15: Meteorological parameters values used in the model 

Parameter Meteorological Site Value Dispersion Site Value 

Latitude (°) n/a 52.54 

Surface roughness (m) 0.169 n/a 

Surface albedo 0.177 0.170 

Minimum Monin-Obukhov length (m) 30 30 

Priestley-Taylor parameter 1 1 

Terrain 

7.22 The effects of complex topography on atmospheric flows can result in elevated pollutant 

concentrations. These effects are most pronounced when the terrain gradient exceeds 1 in 10, i.e. 

a 100 m change in elevation per 1 km step in horizontal plane. The gradients in the area surrounding 

the facility may have an impact on pollutant concentrations and therefore the terrain module within 

ADMS has been used. The local terrain data is based on Ordinance Survey Terrain 50 data. Figure 

12 shows the terrain data entered into the model. 
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Figure 12: Terrain 

Contains OS data © Crown copyright and database right (2019). 

Chemistry (Conversion of NOx to NO2) 

7.23 The grid of receptors used for the assessment of the impacts on the AQO receptors have not used 

the in-built model chemistry features and the chemistry has been dealt with during the post-

processing stage.  

Percentiles 

7.24 The short-term 1-hour mean impacts are complex to assess, given that the AQO is based on the 

number of hours (18) that a threshold concentration (200 μg/m3) can be exceeded in a year. The 1-

hour mean NO2 AQO is often assessed by considering the 99.79th percentile of 1-hour 

concentrations, which represents the 19th highest hourly concentration from a full year of hourly 

values (a full year is 8,760 hours). In most cases, especially where specific operating hours are not 

defined, it is important to run the model for a full year of continuous operation, in order to capture 

the varied meteorological conditions that can occur throughout the year. However, when the 

operation of the plant is not continuous and annual operation is significantly lower than a full year 

this approach is too conservative. Instead, an approach using hypergeometric distribution can be 

adopted that considers the number of hours of operation. 

7.25 A hypergeometric distribution is a discrete probability distribution which can be used to determine 

the probability that the operation of a source for a limited number of hours in a year will cause an 

exceedence of a given threshold condition. In the case of the 1-hour mean NO2 objective, the 
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hypergeometric distribution is used to determine the probability that, from a set of mutually 

exclusive randomly selected hourly values from a full year’s dataset (8,760 hours), there will be 19 

hourly NO2 concentrations which will exceed the threshold concentration of 200 μg/m3. The 

probability is dependent on the number of hours of operation, such that the lower the number of 

operating hours, the lower the probability that 19 or more of the randomly selected hours will 

exceed the threshold. 

7.26 This approach can be used in reverse so that, when selecting a limited number of hourly values that 

corresponds to the number of hours of operation, there is a less than 1% chance that more than 18 

of the selected hourly values exceed the 1-hour threshold. This is done by calculating the number 

of hourly values from a full dataset (8,760 hourly values) that can exceed the 1-hour threshold in 

order for there to be a less than 1% chance. 

7.27 The number of hours that exceed the threshold in the full dataset can be used to calculate 

representative percentiles for the operational scenario. The calculated percentile is shown in Table 

16. For example, assuming 2,000 operating hours, if fewer than 49 hours of a full year (8,760 hours) 

exceed 200 μg/m3 then there is a <1% chance that of the 2,000 selected hourly values, more than 

18 hours will exceed the limit. 

Table 16: Assessed Short-term Percentile 

Maximum hours of operation (per annum)  2,000  

Number of hourly concentrations from the full dataset that can exceed 200 μg/m
3
, for a <1% 

probability of more than 18 hours > 200 μg/m
3 a  

49 

Percentile 
b  99.441%  

a  E.g. if the hours of operation are 2,000, then the full dataset may contain 49 hourly concentrations >200 μg/m3 to ensure that when 2,000 
hourly values are randomly selected from the full dataset that there is a <1% chance that more than 18 of them will exceed 200 μg/m3.  

b  This is the relevant percentile of 8,760 hourly concentrations to determine a <1% risk, i.e. for 2,000 hours of operation, the 99.441th 
percentile of 8,760 hourly concentrations will return the 49th highest value.  

7.28 The short-term 24-hour mean NOx AQAL is assessed as the maximum value, despite the generators 

not running continuously throughout the year, the 100th percentile of 24-hour mean concentrations 

has been considered as a worst-case. This represents the highest 24-hour mean.  

Post Processing 

7.29 The maximum concentrations predicted using any of the five years of meteorological data have 

been used in the preparation of the results set out in Section 5. 

Chemistry (Conversion of NOx to NO2) 

7.30 NOx emissions from the generators will be predominantly in the form of nitric oxide (NO) with a 

small proportion of primary NO2 (approximately 5-10% for natural gas combustion in generators). 

Excess oxygen in the combustion gases and in the atmosphere after the gases are released result in 

oxidation of NO to NO2. NOx chemistry in the lower troposphere is strongly interlinked in a complex 

chain of reactions involved O3 and volatile organic compounds (VOCs).  
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7.31 Given the complex nature of NOx chemistry, the EA’s Air Quality Modelling and Assessment Unit 

(AQMAU) have adopted a pragmatic, risk-based approach in determining the rate of conversion of 

NOx to NO2 (Environment Agency, n.d.). This approach is routinely used as part of detailed 

assessments of point sources. The AQMAU guidance advises that a tiered approach can be used 

when considering ambient NO2 to NOx ratios: 

• Screening Scenario: 50% and 100% of the modelled NOx process contributions should be 
used for short-term and long-term average concentration, respectively. That is, 50% of 
the predicted NOx concentrations should be assumed to be NO2 for short-term 
assessments and 100% of the predicted NOx concentrations should be assumed to be NO2 

for long-term assessments;  

• Worst case Scenario: 35% and 70% of the modelled NOx process contributions should be 
used for short-term and long-term average concentration, respectively. That is, 35% of 
the predicted NOx concentrations should be assumed to be NO2 for short-term 
assessments and 70% of the predicted NOx concentrations should be assumed to be NO2 

for long-term assessments; and  

• Case specific Scenario: Operators are asked to justify their use of percentages lower than 
35% for short-term and 70% for long-term assessments in their application reports.  

7.32 ADMS-5 has been run to predict the contribution of the generators to annual mean concentrations 

of NOx, a percentile of 1-hour mean NOx and the 100th percentile of 24-hour mean NOx.  

7.33 For the assessment of the impact on AQO receptors, the Worst-case Scenario approach has been 

used to predict annual mean NO2 contributions and the percentile of 1-hour mean NO2 

contributions. This assumes that: 

• annual mean NO2 contributions = annual mean NOx x 0.7; and 

• percentile of 1-hour mean NO2 contributions = percentile of 1-hour mean NOx x 0.35. 

7.34 For the assessment of the impact of NOx on ecological receptors, the relevant concentrations were 

outputted directly from the model and no post-processing was required. 

Deposition  

7.35 Although the model has the ability to calculate deposition, because the model has been used to 

predict NOx concentrations, dry deposition has been calculated based on the predicted NO2 PC 

calculated outside the model.  

7.36 The rate of dry deposition is assumed to be proportional to the near-surface concentration, i.e.:  

Fd =vd C(x, y,0)  

Where Fd is the rate of dry deposition per unit area per unit time (µg/m2/s), vd is the deposition 

velocity in m/s, and C is the predicted airborne concentration at the position (x,y,0) in µg/m3.  
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7.37 Environment Agency guidance AQTAG06 (Environment Agency, 2011) recommends deposition 

velocities for various pollutants dependent upon the habitat type, these are shown in Table 17.  

Table 17: NO2 deposition velocity  

Parameter Deposition Velocity (m/s) 

Grassland  0.0015 

Forest 0.003 

7.38 Deposition is assessed against the critical loads which are provided in kilogrammes of deposition 

per hectare per year. A factor to convert the deposition flux calculated from the model outputs to 

these units is required. The factor is 96 which is calculated from the unit conversions using the 

following formula:  

• µg to kg - 1/100,000,000; 

• m2 to ha - 1/10,000; 

• seconds to year - 60*60*24*365; and  

• N in NO2 - 14/46. 

 Factor = ((1/100,000,000) / (1/10,000)) x (60*60*24*365) x (14/46) 

7.39 To calculate the acidity, the kilogramme equivalent of N is determined based on the following 

relationships can be used: 1 keq/ha/yr =14 kgN/ha/yr, i.e. nutrient deposition values have been 

divided by 14 to obtain acid deposition values. 

Operating Profile 

7.40 Since the precise hours when the plant will operate are not known, it has been assumed in the 

model that all the generators will run continuously throughout the year. The predicted annual mean 

concentrations, assuming continuous operation, have then been adjusted to account for the 2,000 

hours of operation by applying a factor of 0.228 (which is 2,000/8,760). 

7.41 For the assessment of short-term impacts, it has been assumed that the generators will operate 

continuously throughout the year, to ensure that potential impacts under all meteorological 

conditions are considered. 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 the hourly 

mean AQO. 

PECs 

7.42 Where total concentrations are considered (PEC), the following post-processing has been carried 

out: 

• annual mean PEC = annual mean PC + annual mean baseline concentration; and  

• short-term mean PEC = short-term PC + (2 x annual mean baseline concentration).  
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Uncertainty 

7.43 The assessment involves a range of uncertainties, including the model inputs, assumptions, the 

model and post-processing of model results.  

7.44 The dispersion model used in the assessment is dependent upon emission rates, flow rates, exhaust 

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

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

into a series of algorithms, although the model has been validated, it is not possible to verify the 

point-source model outputs. 

7.46 Although there is a wide range of uncertainty associated with air quality modelling, the predictions 

made by this assessment have been carried out in a robust manner in order to minimise 

uncertainties where possible; the approach has been to use reasonable worst-case assumptions. 
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8 Process Contributions  

8.1 In this section the predicted concentrations resulting from the facility (i.e. the process contribution 

(PC)) are presented and discussed with relation to the AQALs.  

8.2 As discussed previously, the results from each modelled meteorological year have been compiled 

and the maximum value from any of the modelled meteorological years has been used to create 

two sets of contours of the worst-case impact area, one for each buildings scenario (Scr1 is no 

buildings and Scr2 is including modelled buildings). These impacts may therefore be overpredicted 

and should be treated as worst-case.  

Human Health Impacts 

8.3 Consideration is first given to the area over which impacts could occur regardless of the presence 

of sensitive receptors or not. Once the extent of the potential impacts is defined, consideration will 

be made regarding the likely presence of sensitive receptors within the area. Where sensitive 

receptors are identified within the bounds of potential impacts, the PECs are then considered.  

Annual Mean  

8.4 From the EA guidance it can be inferred that any change in concentration smaller than 1% of the 

long-term (annual mean) AQAL (<0.4 μg/m3 for NO2) will be insignificant, regardless of the existing 

air quality conditions.  

8.5 Figure 13 shows concentration isopleths which define the area within which emissions from the 

facility are predicted to add more than 1% (0.4 μg/m3) to annual mean NO2 concentrations for the 

two buildings scenarios (Scr1 and Scr2), which in turn each represent the maximum concentration 

for each location modelled from the range of meteorological data modelled. 

8.6 The annual mean AQO applies at locations where members of the public might be regularly 

exposed, such as building façades of residential properties, schools, hospitals and care homes. 

Places of work like factories or offices are not considered places where members of the public might 

be regularly exposed and therefore the AQO’s do not apply at these locations.  

8.7 The areas within the contours are primarily industrial areas. There is, however, a small number of 

residential properties to the east of the site within approximately 650 m and a few residential 

properties about 500 m to the southeast of the site, which are within the bounds of potential 

impacts. Therefore, as there is relevant exposure with regards to the AQO within the area significant 

impacts at AQO receptors cannot be discounted without further considering the PECs.  

8.8 There are is one PCM road within the bounds where impacts on the compliance receptors needs to 

be considered. Significant impacts at limit value compliance receptors cannot be discounted 

without further considering the PECs. 
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Figure 13:  NO2 PC contour lines, background concentrations (2019), measured concentrations (2018) and 
PCM Predictions (2019) 

Imagery ©2019 Google. Map data ©2019. 

Short-term Human Health Impacts 

8.9 From the EA guidance it can be inferred that any change in concentration smaller than 10% of the 

short-term (1-hour mean) AQAL (<20 μg/m3 for NO2) will be insignificant, regardless of the existing 

air quality conditions.  

8.10 Figure 14 shows concentration isopleths which define the area within which emissions from the 

facility are predicted to add more than 10% (20 μg/m3) to 1-hour mean NO2 concentrations for the 

two buildings scenarios (Scr1 and Scr2), which in turn each represent the maximum concentration 

for each location modelled from the range of meteorological data modelled. 

8.11 Relevant locations for the short-term AQO are locations where members of the public are likely to 

regularly spend one hour or more. To account for the reduced operating hours (relative to a whole 

year), the 99.44th percentile of 1-hour mean NO2 process contributions has been calculated. Further 

details of this assessed percentile are provided in paragraphs 7.24 to 7.27. 

8.12 The areas within the contours are entirely industrial. There is, however, the Tame Valley Canal with 

associated footpaths within the contour areas, where members of the public may be expected to 

regularly spend one hour or more. Therefore, as there is relevant exposure with regards to the AQO 

within the area, significant impacts cannot be discounted without further considering the PECs. 
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Figure 14: Assessed Percentile (99.54th) Process Contribution from the Facility 

Imagery ©2019 Google. Map data ©2019. 

Ecological Impacts 

Worst-case Screening 

8.13 The maximum contribution from the operation of the facility to the NOx critical levels and both the 

N nutrient and N acidity deposition at the identified sensitive habitats has been considered in 

relation to the AQAL. Where potential impacts cannot be discounted, based on the maximum 

concentrations, further consideration is given to the specific habitats, the emissions and the PECs.  

8.14 Deposition has been based on the assumption all habitats are forest which is associated with the 

greatest deposition velocity set out in Table 17. 

8.15 Table 18 and Table 19 present the maximum PC as a percentage of the AQAL for the Moorcroft 

Wood LNR and Sheepwash LNR sites respectively.  

8.16 From the EA guidance it can be inferred that, at nationally and European designated sites, any PC 

smaller than 1% of the long-term (annual mean) or 10% of the short-term (24-hour mean) AQAL 

will be insignificant, regardless of the existing air quality conditions. For locally designated sites the 

EA consider that up to 100% additional PC is unlikely to be considered significant.  

8.17 Based on this, the impacts in relation to both t he NOx critical levels and the critical loads at the 

Moorcroft Wood LNR and Sheepwash LNR sites can be discounted as insignificant (long-term and 

short-term PCs <100% of AQAL). 
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Table 18: Maximum Process Contributions at the Moorcroft Wood LNR site 

 NOx annual mean 

(μg/m3) 

NOx 24-hour mean 

(μg/m3) 
Nitrogen nutrient 

deposition  

(kg N/ha/yr) 

Nitrogen Acidity 

deposition 

(keq/ha/yr) 

Maximum Process 

Contribution 
0.14 9.81 0.029 0.002 

Assessment level 30 200 (75) a 10 0.357 

Percentage of Assessment 

level 
0.48% 4.91% (13.08%) 0.29% 0.58% 

Screened out as 

insignificant without 

further consideration? 

Yes Yes Yes Yes 

a The AQAL is considered to be 200 μg/m3. The value of 75 is associated with occurrences of elevated concentrations of O3 or SO2 above their critical 
levels, which is not the case here.  

Table 19: Maximum Process Contributions at the Sheepwash LNR site 

 NOx annual mean 

(μg/m3) 

NOx 24-hour mean 

(μg/m3) 
Nitrogen nutrient 

deposition  

(kg N/ha/yr) 

Nitrogen Acidity 

deposition 

(keq/ha/yr) 

Maximum Process 

Contribution 
0.12 8.62 0.024 0.002 

Assessment level 30 200 (75) a 10 0.142 

Percentage of Assessment 

level 
0.40% 4.31% (11.49%) 0.24% 1.21% 

Screened out as 

insignificant without 

further consideration? 

Yes Yes Yes Yes 

a The AQAL is considered to be 200 μg/m3. The value of 75 is associated with occurrences of elevated concentrations of O3 or SO2 above their critical 
levels, which is not the case here.  
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9 Predicted Environmental Concentrations (PECs) 

9.1 In this section the predicted concentrations resulting from the facility are presented and discussed 

taking account of the baseline concentrations in the area. 

Human Health Impacts 

Annual Mean  

9.2 Initially, it is worth considering what baseline concentration would be required for a significant 

impact to occur. The maximum PC anywhere, regardless of the presence of relevant receptors, is 4 

μg/m3. For there to be an exceedance of the AQAL at this worst-case location it would need to be 

a relevant receptor and the baseline concentration would need to exceed 36 μg/m3 (40 μg/m3 – 4 

μg/m3). This is the lowest baseline concentration that may result in an exceedance of the AQAL, 

and elsewhere, such as locations of relevant exposure, baseline concentrations would need to be 

higher to result in an exceedence. Based on local monitoring, the baseline is unlikely to exceed 36 

μg/m3. 

9.3 The area of potential impacts has been considered in greater detail regarding the location of the 

sensitive receptors. Figure 15 sets out existing air quality conditions using the sources set out in the 

Baseline Conditions section (Section 6) along with isopleths representing 1%, 2.5%, 5%, 7.5% and 

10% of the AQAL (0.4 μg/m3, 1.0 μg/m3 2.0 μg/m3,3.0 μg/m3 and 4.0 μg/m3).   

9.4 There are no relevant receptors within the areas defined by the >1.0 μg/m3, >2.0 μg/m3, >3.0 μg/m3 

or >4.0 μg/m3 isopleths. The greatest PC is at the residential property to the southeast of the site, 

identified as Receptor 3 in Figure 15; this is located within the area between the 0.4-1.0 μg/m3 

isopleths. There are also residential properties within the 0.4-1.0 μg/m3 isopleths to the east of the 

facility; Receptors 1 and 2, respectively, represent the worst-case properties, both away from and 

close to local roads (see Figure 15). 

9.5 The greatest emission sources of air pollution in the area are the A41 and A4196 roads. All relevant 

receptor locations within the bounds of potential impacts (including the worst-case receptors) are 

set well back from local roads and therefore baseline concentrations are anticipated to be 

approaching the Defra predicted 1 km x 1 km average background concentration of 20.9 μg/m3.  

9.6 Of these three receptors, Receptor 2 is located closest to the nearby main roads, about 80 m away 

from the A4196. There are no monitoring sites along the A4196, but Defra has predicted 

concentrations to be 31 μg/m3 at 4 m away from the kerb. Concentrations will be much lower at 

the receptor, which is expected to be approaching background concentration (the 1 km x 1 km 

average). This is because elevated levels of pollution from road traffic fall off rapidly with distance 

away from roads (Defra, 2018). Defra have published a “Nitrogen Dioxide fall off with distance” 

calculator as part of their LAQM tools (Defra, 2019). This can be used to estimate concentrations 

up to 50 m away from roads, beyond which concentrations will be largely equivalent to background 

levels. Since the receptor is over 50 m from the A4196, concentrations at the receptor are expected 

to be similar to the Defra predicted 1 km x 1 km average background concentration of 20.9 μg/m3. 
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Figure 15: Annual Mean NO2 PCs, Local Monitoring, Defra’s Predicted Background Concentrations and 
Roadside Concentrations, and the Three Identified Receptors.  

Imagery ©2019 Google. Map data ©2019. 

9.7 Table 20 summaries the maximum PC at each of the three identified worst-case receptors along 

with the available headroom before the AQAL is exceeded, the estimated baseline concentration, 

the estimated PEC, and the percentage of the estimated worst-case PECs relative to the AQAL.  

9.8 The estimated PECs at all of the worst-case receptors are below the screening threshold of 70% and 

therefore the impacts can be considered insignificant. Concentrations at all relevant AQO receptors 

are thus predicted to be below the AQAL.  

Table 20: Maximum PC, Headroom, Estimated Baseline Concentration, Estimated PEC, and Percentage of 
the Estimated Worst-case PECs relative to the AQAL 

 Receptor 1 Receptor 2 Receptor 3 General area 

Maximum Process 

Contribution (μg/m3) 
0.59 0.44 0.48 4 

Assessment level (μg/m3) 40 40 40 40 

Headroom (μg/m3) 39.4 39.6 39.5 36.0 

Defra 1x1 km average 

‘background’ annual mean 

NO2 (μg/m3) 

20.9 20.9 20.9 <22.5 

http://www.airpollutionservices.co.uk/


 
 

 

E1000 48 of 57      Nov 2019 

www.airpollutionservices.co.uk 
Air Pollution Services Limited is a company registered in England and Wales with Company Number 11808160. 

Baseline annual mean NO2 

(μg/m3) 
~20.9 ~20.9 ~20.9 <35.0 

Annual mean PEC (μg/m3) ~21.5 ~21.3 ~21.4 n/a 

% of AQAL 54% 53% 54% n/a 

Risk of exceedence? No No No No 

Limit Value Compliance 

9.9 There are is one PCM road (A41) within the bounds where impacts on the compliance receptors 

needs to be considered. This road is located within the area between the 0.4-1.0 μg/m3 isopleths. 

Defra has predicted concentrations to be 35 μg/m3 for compliance receptors along this road (see 

Figure 15). The maximum PEC for compliance receptors is thus 36 μg/m3 (35 μg/m3 + 1 μg/m3). The 

facility will therefore not lead to any exceedences of the limit values at the compliance receptors. 

Short-term  

9.10 The maximum 1-hour mean PC considered, based on the assessed percentile (99.44th percentile), 

at any location is 86.6 μg/m3 (see Table 21).  The headroom between the AQAL and the PC (AQAL – 

PC) is presented in Table 21. Should the baseline concentration exceed the headroom there is a 

greater than 1% risk of the short-term AQAL being exceeded (see Paragraphs 7.24 to 7.27). To 

convert the headroom for each short-term 1-hour mean to a headroom as an annual mean, each 

1-hour mean headroom concentration has been divided by two6. The baseline annual mean 

concentrations across the area of potential impacts are below 40 μg/m3 (this is derived from the 

local monitoring, Defra predicted concentrations, that the site is not within a declared AQMA and 

in particular that there are no exceedences of the annual mean AQAL, which is 40 μg/m3).  

9.11 The baseline concentration is therefore below the available headroom and thus there is a less than 

1% risk of the short-term AQAL being exceeded when considering the maximum PC modelled 

(regardless of whether there is relevant exposure at that location or not). Concentrations at 

relevant receptors will be below this level and this there are no exceedences at relevant receptors.  

 
6 The EA guidance state “When you calculate background concentration, you can assume that the short-term background concentration of a 

substance is twice its long-term concentration.” (EA, 2019a) 
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Table 21: Maximum 1-hour Mean Process Contributions  

 1-hour NO2 – Scr1 1-hour NO2 – Scr2 

Maximum Process 

Contribution (μg/m3) 
86.5 86.6 

AQAL (μg/m3) 200 200 

Headroom as a 1-hour 

mean (headroom as an 

annual mean) (μg/m3) 

113.5 (56.7) 113.4 (56.7) 

Baseline annual mean 

NO2 (μg/m3) 
<40 <40 

1-hour mean PEC (μg/m3) <200 <200 

Risk of more than 18 1-

hour exceedence per 

year? 

No No 
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10 Summary and Conclusions 

10.1 The impacts associated with the natural-gas power-generation facility in Wednesbury have been 

assessed in relation to the AQOs set to protect human health and the critical levels and loads set to 

protect sensitive ecosystems. The assessment has considered an annual operation of 2,000 hours. 

In addition to the impacts on AQO receptors, consideration has been given to whether the proposed 

development will lead to compliance with the limit values being delayed.  

10.2 The impacts have been predicted using the ADMS-5 dispersion model and include a range of 

sensitivity test to ensure the assessment is robust. 

Annual Mean Nitrogen Dioxide Concentrations at AQO Receptors 

10.3 The assessment has shown there will be no exceedences of the AQO; there will be insignificant 

impacts in most areas and where there are impacts at sensitive receptors, the concentrations are 

well below the AQO; the overall effect of the facility on annual mean NO2 concentrations will be 

‘insignificant’. 

Annual Mean Nitrogen Dioxide Concentrations at Limit Value Compliance Receptors 

10.4 The assessment has shown the facility is unlikely to have a significant contribution to a potential 

risk of exceeding the limit values. The overall effect of the facility on compliance with the annual 

mean NO2 limit value will be ‘insignificant’. 

1-hour Mean Nitrogen Dioxide Concentrations at AQO Receptors 

10.5 The assessment has demonstrated that there will be no exceedences of the AQO; there will be 

insignificant impacts in most areas and where there are impacts at sensitive receptors, the 

concentrations are well below the AQO; the overall effect of the facility on short-term NO2 

concentrations will be ‘insignificant’. 

Ecological Receptors 

Annual mean NOx  

10.6 The assessment has demonstrated that the annual mean NOx impacts assessed against the critical 

levels at the Moorcroft Wood LNR and Sheepwash LNR sites can be screened out as ‘insignificant’.  

24-hour mean NOx 

10.7 The assessment has demonstrated that the 24-hour mean impacts assessed against the critical 

levels at the Moorcroft Wood LNR and Sheepwash LNR sites can be screened out as ‘insignificant’.  

Critical loads 

10.8 The assessment has also shown that the impacts on critical loads of potential habitats at the 

Moorcroft Wood LNR and Sheepwash LNR sites can be screened out as ‘insignificant’. 

Conclusion 

10.9 Overall, it is considered that the air quality effects of the plant upon human health and ecological 

habitats will be ‘insignificant’. 
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11 Glossary, References and Appendices 

Glossary 

APIS Air Pollution Information Service 

AQAL Air Quality Assessment Level 

AQMA Air Quality Management Area 

AQO Air Quality Objectives 

AQS Air Quality Standards 

ASSI Areas of Special Scientific Interest 

AW Ancient Woodland 

CAZ Clean Air Zone 

EA Environment Agency 

ELV Emission Limit Value 

EPR Environmental Permitting Regulations 

Exceedence A period of time (defined for each standard) where the concentration is higher 

than that set out in the Standard. 

LAQM Local Air Quality Management 

LNR Local Nature Reserve  

LWS Local Wildlife Site 

MCP Medium Combustion Plant 

N Nitrogen 

NNR National Nature Reserve 

NO Nitrogen oxide 

NO2 Nitrogen dioxide 

NOx Nitrogen oxides  

PC Process Contribution 

PCM Pollution Climate Mapping model 

PEC Predicted Environmental Concentration 
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S Sulphur 

SAC Special Areas of Conservation 

SSSI Sites of Special Scientific Interest  

SPA Special Protection Area  

μg/m3  Microgrammes per cubic metre 
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A1 Plant datasheets 
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A2 Ecological Sites 

A2.1 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, which was transposed 

into law in England and Wales via The Regulations (2010). 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 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”. 

A2.2 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. 

A2.3 The Habitats Directive (as implemented by the Regulations) requires the competent 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 emissions will adversely affect the integrity of the ecological site. 

A2.4 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 facility 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. 
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and is a leading UK expert in the assessment of power generating facilities for both permitting and 

planning applications. He has been a stakeholder in Defra's and the Environment Agency's 

consultations into implementing the MCPD and Specified Generator Controls. 
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