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EXECUTIVE SUMMARY 
 

Sol Environment Ltd was commissioned to undertake an assessment of the likely local air quality impacts 
arising from a Pellet Manufacturing Facility located at Dawsons Wharf Industrial Estate off Riverside Park 
Road, Middlesbrough in Cleveland.  The site is located to the south of the River Tees and is located in the 
administrative area of Middlesbrough Borough Council.  The assessment is to support a permit application 
for the installation. 
 

The installation will import solid recovered fuel (SRF) and pelletise it to create a pelletised product fuel.  
Part of the process includes the drying of the SRF on low temperature dryers which are heated directly via 
gas burners.  There are three pelletising lines with emissions to air from nine individual stacks.  There are 
two dryers with emissions from separate stacks.  Emissions from the pelletising lines will comprise mainly 
fine particles.  Emissions from the dryers will comprise combustion type pollutants (e.g. oxides of nitrogen 
and carbon monoxide).   

Detailed dispersion modelling has been undertaken to determine potential impacts arising from the 
proposed changes to the installation.  

Maximum predicted concentrations are compared with the relevant Air Quality Objectives (AQO) and 
Environmental Assessment Levels (EALs) for the protection of health. The significance of the impacts has 
been assessed using criteria provided in the Environment Agency’s Risk Assessment Guidance. 

The maximum impact of pollutant emissions from the site is considered not significant on the basis of the 
Environment Agency criteria and professional judgement. 

The impact of emissions from the installation on habitat sites including the Teesmouth and Cleveland Coast 
Special Protection Area (SPA), Ramsar site and Site of Special Scientific Interest (SSSI) was assessed.  This 
considered the impact of airborne concentrations and the deposition of nutrient nitrogen and 
acidification.  It can be concluded that there would be no likely significant effect on qualifying features of 
the Teesmouth and Cleveland Coast SPA and Ramsar site, and no significant harm to notified features of 
Teesmouth and Cleveland Coast SSSI.  
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1. INTRODUCTION 
Sol Environment Ltd has been commissioned to undertake an assessment of the likely local air quality 
impacts arising from a Pellet Manufacturing Facility (PMF) located at the Dawsons Wharf Industrial Estate 
off Riverside Park Road, Middlesbrough in Cleveland.  The site is located to the south of the River Tees and 
is located in the administrative area of Middlesbrough Borough Council.  The Site location is presented in 
Figure 1.1.  The Site does not lie within an Air Quality Management Area (AQMA). 
 

The installation will import solid recovered fuel (SRF) and pelletise it to create a pelletised product fuel.  
Part of the process includes the drying of the SRF on low temperature dryers which are heated directly via 
gas burners.  There are three pelletising lines with emissions to air from nine individual stacks.  There are 
two dryers with emissions from separate stacks.  Emissions from the pelletising lines will comprise mainly 
fine particles.  Emissions from the dryers will comprise combustion type pollutants (e.g. oxides of nitrogen 
and carbon monoxide).   
 

 

Figure 1.1: Site Location 

 



     

  
 

SOL1908WKE AQMS   
 

WKE (Middlesbrough) Ltd 

Air Quality Impact Assessment 

P a g e  | 4 

 

This report presents the findings of a dispersion modelling assessment to determine the impact of the 
installation on air quality at sensitive human and habitat receptors in the surrounding area. 
 

A glossary of common air quality terminology is provided in Appendix A. 
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2. LEGISLATION AND POLICY 

2.1 The European Directive on Ambient Air and Cleaner Air for Europe 
 

European Directive 2008/50/EC of the European Parliament and of the Council of 21st May 2008, sets 
legally-binding Europe-wide limit values for the protection of public health and sensitive habitats.  The 
Directive streamlines the European Union’s air quality legislation by replacing four of the five existing Air 
Quality Directives within a single, integrated instrument.   

 

The pollutants included are sulphur dioxide (SO2), nitrogen dioxide (NO2), particulate matter of less than 

10 micrometres (µm) in aerodynamic diameter (PM10), particulate matter of less  than 2.5 µm in 
aerodynamic diameter lead (PM2.5), lead (Pb), carbon monoxide (CO), benzene (C6H6), ozone (O3), 
polycyclic aromatic hydrocarbons (PAHs), cadmium (Cd), arsenic (As), nickel (Ni) and mercury (Hg).   

2.2 Air Quality Strategy for England, Scotland, Wales and Northern Ireland 
 

The Government's policy on air quality within the UK is set out in the Air Quality Strategy (AQS) for England, 
Scotland, Wales and Northern Ireland (AQS) published in July 20071, pursuant to the requirements of Part 
IV of the Environment Act 1995. The AQS sets out a framework for reducing hazards to health from air 
pollution and ensuring that international commitments are met in the UK.  The AQS is designed to be an 
evolving process that is monitored and regularly reviewed. 

 

The AQS sets standards and objectives for ten main air pollutants to protect health, vegetation and 
ecosystems. These are benzene (C6H6), 1,3-butadiene (C4H6), carbon monoxide (CO), lead (Pb), nitrogen 
dioxide (NO2), particulate matter (PM10, PM2.5), sulphur dioxide (SO2), ozone (O3) and polycyclic aromatic 
hydrocarbons (PAHs).  

 

The air quality standards are long-term benchmarks for ambient pollutant concentrations which represent 
negligible or zero risk to health, based on medical and scientific evidence reviewed by the Expert Panel on 
Air Quality Standards (EPAQS) and the World Health Organisation (WHO).  These are general concentration 
limits, above which sensitive members of the public (e.g. children, the elderly and the unwell) might 
experience adverse health effects. 

 

The air quality objectives are medium-term policy-based targets set by the Government which take into 
account economic efficiency, practicability, technical feasibility and timescale.  Some objectives are equal 
to the EPAQS recommended standards or WHO guideline limits, whereas others involve a margin of 
tolerance, i.e. a limited number of permitted exceedances of the standard over a given period. 

 
 

1 The Air Quality Strategy for England, Scotland, Wales and Northern Ireland – July 2007 
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For some pollutants there is both a long-term (annual mean) standard and a short-term standard.  In the 
case of nitrogen dioxide (NO2), the short-term standard is for a 1-hour averaging period, whereas for fine 
particulates (PM10) it is for a 24-hour averaging period.  These periods reflect the varying impacts on health 
of differing exposures to pollutants (e.g. temporary exposure on the pavement adjacent to a busy road, 
compared with the exposure of residential properties adjacent to a road). 

2.3 Air Quality (England) Regulations 
 

Many of the objectives in the AQS were made statutory in England with the Air Quality (England) 
Regulations 20002 and the Air Quality (England) (Amendment) Regulations 20023 (the Regulations) for the 
purpose of Local Air Quality Management (LAQM).  

 

The Air Quality Standards Regulations 20104 (as amended) have adopted into UK law the limit values 
required by EU Directive 2008/50/EC5 and came into force on the 10th June 2010.  These regulations 
prescribe the ‘relevant period’ (referred to in Part I2V of the Environment Act 1995) that local authorities 
must consider in their review of the future quality of air within their area.  The regulations also set out the 
air quality objectives to be achieved by the end of the ‘relevant period’.  

 

Ozone is not included in the Regulations as, due to its trans-boundary nature, mitigation measures must 
be implemented at a national level rather than at a local authority level.  

 

The EALs, air quality standards and objectives for the pollutants considered in the assessment are 
presented in Appendix B. 

  

 
 

2 The Air Quality (England) Regulations 2000 - Statutory Instrument 2000 No.928 
3 The Air Quality (England) (Amendment) Regulations 2002 - Statutory Instrument 2002 No.3043 
4 The Air Quality Standards Regulations 2010 – Statutory Instrument 2010 No. 1001 
5 Directive 2008/50/EC of the European Parliament and of the Council of 21st May 2008, on ambient air quality and cleaner air for Europe 
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2.4 Local Air Quality Management (LAQM) 
 

Part IV of the Environment Act 1995 also requires local authorities to periodically review and assess the 
quality of air within their administrative area. The Reviews have to consider the present and future air 
quality and whether any air quality objectives prescribed in Regulations are being achieved or are likely to 
be achieved in the future.  

 

Where any of the prescribed air quality objectives are not likely to be achieved the authority concerned 
must designate that part an Air Quality Management Area (AQMA). 

 

For each AQMA, the local authority has a duty to draw up an Air Quality Action Plan (AQAP) setting out 
the measures the authority intends to introduce to deliver improvements in local air quality in pursuit of 
the air quality objectives.  Local authorities are not statutorily obliged to meet the objectives, but they 
must show that they are working towards them.  

 

The Department of Environment, Food and Rural Affairs (Defra) has published technical guidance for use 
by local authorities in their Review and Assessment work6. This guidance, referred to in this chapter as 
LAQM.TG(16), has been used where appropriate in the assessment. 

2.5 Middlesbrough Borough Council Review and Assessment of Air Quality 
 

Middlesbrough Borough Council (MBC) carries out frequent review and assessments of air quality within 
the area and produce Annual Status Reports (ASR) in accordance with the requirements of Defra.   

 

Middlesbrough Borough Council currently does not have any AQMA’s, and can see no requirement for 
one. Air quality has been shown, since LAQM started in year 2000, to be consistently and generally good 
and this has been accepted by Defra. 
 

The site is also located close to the administrative area of Stockton-on Tees Brough Council (SoTBC).  The 
council has not been required to designate an AQMA within its administrative boundary. 

2.6 Medium Combustion Plant Directive (MCPD) 
 

The Medium Combustion Plant Directive (2015/2193) came into force on 18th December 2015 and 
regulates pollutant emissions from the combustion of fuels in plants with a rated thermal input equal to 
or greater than 1 megawatt (MWth) and less than 50 MWth. 
 

 
 

6 Department for Environment, Food and Rural Affairs (DEFRA), (2016): Part IV The Environment Act 1995 Local Air Quality Management Review 
and Assessment Technical Guidance LAQM.TG(16). 
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It regulates emissions of SO2, NOx and dust into the air with the aim of reducing those emissions and the 
risks to human health and the environment they may cause. It also lays down rules to monitor emissions 
of carbon monoxide (CO). 
 

It fills the regulatory gap at EU level between large combustion plants (> 50 MWth), covered under the 
Industrial Emissions Directive (IED) and smaller appliances (heaters and boilers <1 MWth) covered by the 
Ecodesign Directive. 
 

The Medium Combustion Plant is implemented through the Environmental Permitting Regulations (EPR). 
 

The design and operation of all new Medium Combustion Plants must ensure compliance with emission 
limit values (ELVs) set out in the MCPD; these ELVs are summarised in Table 1. 
 

Table 2.1: MCPD Emission Limits for MCP other than Engines and Gas Turbines (mg/Nm3) 

Pollutant 

Emission Limit (Dry gas at 273.15K, 101.3mb and 3% O2) 

Solid 
Biomass 

Other Solid 
Fuels Gas Oil 

Liquid Fuels 
Other Than 

Gas Oil 
Natural Gas 

Gaseous 
Fuels Other 

Than 
Natural Gas 

SO2 200(1) 400 - 350(2) - 35(3)(4) 

NOx 300(5) 300(5) 200 300(6) 100 200 

Dust 20(7) 20(7) - 20(8) -  

(1) The value does not apply in the case of plants firing exclusively woody solid biomass. 
(2) Until 1 January 2025, 1 700 mg/Nm3 in the case of plants which are part of SIS or MIS. 
(3) 400 mg/Nm3 in the case of low calorific gases from coke ovens, and 200 mg/Nm3 in the case of low calorific gases from 
blast furnaces, in the iron and steel industry. 
(4) 100 mg/Nm3 in the case of biogas. 
(5) 500 mg/Nm3 in the case of plants with a total rated thermal input equal to or greater than 1 MW and less than or equal 
to 5 MW. 
(6) Until 1 January 2025, 450 mg/Nm3 when firing heavy fuel oil containing between 0,2 % and 0,3 % N and 360 mg/Nm3 
when firing heavy fuel oil containing less than 0,2 % N in the case of plants which are part of SIS or MIS. 
(7) 50 mg/Nm3 in the case of plants with a total rated thermal input equal to or greater than 1 MW and less than or equal to 
5 MW; 30 mg/Nm3 in the case of plants with a total rated thermal input greater than 5 MW and less than or equal to 20 
MW. 
(8) 50 mg/Nm3 in the case of plants with a total rated thermal input equal to or greater than 1 MW and less than or equal to 
5  

 

Despite exceeding the 1 MWth trigger threshold of the  Medium Combustion Plant (Directive 
2015/2193/EU) (‘MCPD’) as set out in Schedule 25A of The Environmental Permitting (England and Wales) 
Regulations 2018 (as amended), due to the products of combustion being used for direct heating, the 
dryers are therefore not considered to need to meet the requirements of the MCPD. 
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3. METHODOLOGY 

3.1 Scope of the Assessment 
 

The scope of the assessment has been determined in the following way: 
 

• review of air quality data for the area surrounding the site, including data from the Defra Air 
Quality Information Resource (UK-AIR); 

• desk study to confirm the location of nearby areas that may be sensitive to changes in local 
air quality; and 

• review and modelling of emissions data which has been used as an input to the Breeze 
AERMOD dispersion modelling. 

 

The assessment for the installation comprises a review of emission parameters for the plant and dispersion 
modelling to predict ground-level concentrations of pollutants at sensitive human and habitat receptor 
locations. 

 

Predicted ground level concentrations are compared with relevant air quality standards for the protection 
of health and critical levels/ loads for the protection of sensitive ecosystems and vegetation. 

3.2 Dispersion Model Parameters 
 

The assessment has utilised the AERMOD dispersion model (US EPA Version 19191).  AERMOD allows for 
the modelling of dispersion under convective meteorological conditions using a skewed Gaussian 
concentration distribution.  It is able to simulate the effects of terrain and building downwash 
simultaneously.  It can also calculate concentrations for direct comparison with odour annoyance criteria 
(i.e. hourly means expressed as the 98th percentile).  It is used extensively in the UK for assessing the air 
quality impacts of industrial and other polluting processes. 

 

The two dryer stacks are located adjacent to each other (less than three stack diameters) and can be 
considered as a single source.  Similarly, each pelletiser line has three stacks located in close proximity to 
each and the three stacks can be considered as a single source.  Therefore, the model included four 
combined emission sources (dryer and three pelletiser emissions). 
 

A summary of the input parameters for the dryers and pelletising lines is presented in Appendix C. 

3.2.1 Meteorological Data 
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Dispersion modelling has been undertaken using five years (2015-2019) of hourly sequential 
meteorological data in order to take account of inter-annual variability and reduce the effect of any 
atypical conditions.   

 

Data from Teesside International Airport meteorological station (approximately 14 km southwest of the 
installation site) has been used for the assessment, which is the most representative data currently 
available for the area.   

 

Wind roses for each year of meteorological data are presented in Appendix D. 

3.2.2 Building Downwash / Entrainment 
 

The presence of buildings close to emission sources can significantly affect the dispersion of pollutants by 
leading to a phenomenon called downwash.  This occurs when a building distorts the wind flow, creating 
zones of increased turbulence.  Increased turbulence causes the plume to come to ground earlier than 
otherwise would be the case and result in higher ground level concentrations closer to the stack.   

 

Downwash effects are only significant where building heights are greater than 30 to 40% of the emission 
release height.  The downwash structures also need to be sufficiently close for their influence to be 
significant.  A summary of the buildings and structures that have been included in the model is presented 
in Table 3.1.  For buildings with an eaves and an apex, the mean of the two has been used to characterise 
the building within the model.   

 

Table 3.1: Building Downwash Structures  

Description Height (m) X Length (m) Y Length (m) Angle 

Main building (high section) 15.3 80 22 129 

Main building (low section) 12.4 100 70 129 

Adjacent off-site building 38 65 120 132 

 

3.2.3 Nitric Oxide to NO2 Conversion 
 

Oxides of nitrogen (NOx) emitted to atmosphere as a result of combustion will consist largely of nitric oxide 
(NO), a relatively innocuous substance.  Once released into the atmosphere, NO is oxidised to NO2.  The 
proportion of NO converted to NO2 depends on a number of factors including wind speed, distance from 
the source, solar irradiation and the availability of oxidants, such as ozone (O3).  
 



     

  
 

SOL1908WKE AQMS   
 

WKE (Middlesbrough) Ltd 

Air Quality Impact Assessment 

P a g e  | 11 

 

A conversion ratio of 70% NOx:NO2 has been assumed for comparison of predicted concentrations with 
the long-term objectives for NO2.  A conversion ratio of 35% has been utilised for the assessment of short-
term impacts, as recommended by Environment Agency guidance7. 

3.3 Sensitive Receptors 
 

LAQM.TG(16) describes in detail typical locations where consideration should be given to pollutants 
defined in the Regulations. Generally, the guidance suggests that all locations 'where members of the 
public are regularly present' should be considered. At such locations, members of the public will be 
exposed to pollution over the time that they are present, and the most suitable averaging period of the 
pollutant needs to be used for assessment purposes 
 

For instance, on a footpath, where exposure will be transient (for the duration of passage along that path) 
comparison with short-term standard (i.e. 15-minute mean or 1-hour mean) may be relevant.  In a school, 
or adjacent to a private dwelling, however; where exposure may be for longer periods, comparison with 
long-term (such as 24-hour mean or annual mean) standards may be most appropriate.  In general terms, 
concentrations associated with long-term standards are lower than short-term standards owing to the 
chronic health effects associated with exposure to low level pollution for longer periods of time.  
 

The location of the discrete sensitive receptors selected for the assessment is presented in Table 3.2 and 
Figure 3.1.  Residential properties are around 500 m from the installation site.  Therefore, the nearest 
industrial receptors have also been included.  However, it should be noted that these will be less sensitive 
to odour impacts arising as a result of the installation emissions. 
 

 
 

7 Environment Agency AQMAU, Conversion Rates for NOx and NO2 
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Table 3.2: Location of Sensitive Receptors  

ID Receptor Type Easting Northing 

D1 Commercial/Industrial Commercial/Industrial 448995 521623 

D2 Commercial/industrial Commercial/Industrial 448958 521789 

D3 Commercial/industrial Commercial/Industrial 448819 521688 

D4 Cambridge Terrace  Residential 449267 522143 

D5 Port Clarence School Educational 449476 521974 

D6 Police Headquarters Commercial 449423 520830 

D7 Beaufort Street  Residential 449048 520191 

D8 Limetrees Close  Residential 449078 522390 

D9 Saltholme Close  Residential 449125 522277 

D10 Palm Terrace  Residential 449366 522074 

 

 
Figure 3.1:  Sensitive Receptor Locations 
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3.4 Habitat Assessment 
 

The Environment Agency’s Risk Assessment Guidance states that the impact of emissions to air on 
vegetation and ecosystems should be assessed for the following habitat sites within 10 km of the source:  

 

• Special Areas of Conservation (SACs) and candidate SACs (cSACs) designated under the EC 

Habitats Directive8; 

• Special Protection Areas (SPAs) and potential SPAs designated under the EC Birds Directive9; 
and 

• Ramsar Sites designated under the Convention on Wetlands of International Importance10. 
 

Within 2 km of the source:  
 

• Sites of Special Scientific Interest (SSSI) established by the 1981 Wildlife and Countryside Act; 

• National Nature Reserves (NNR); 

• Local Nature Reserves (LNR); 

• local wildlife sites (Sites of Interest for Nature Conservation, SINC and Sites of Local Interest 
for Nature Conservation, SLINC); and  

• ancient woodland. 
 

Habitat receptor designations and locations relevant to the assessment are presented in Table 3.3 and 
Figure 3.2 (SSSI, SPA and Ramsar).  The Teesmouth and Cleveland Ramsar site lies approximately 0.8 km 
to the north of the site at the nearest point to the site.  However, the boundary of the facility lies less than 
50 m from the Teesmouth and Cleveland SPA/SSSI but the Air Pollution Information Service (APIS) does 
not provide any information on the sensitivity of this area to air pollution impacts.  However, an 
interpretation of the air quality impacts has been provided by Argus Ecology 11 and provides further 
information on the sensitivity of habitats present to air quality impacts. 
 

There is one local wildlife site within 2 km of the site located 170 to the west of the site.  This is Teessaurus 
Park LWS, a ten acre urban grassland recreational area and sculpture park. 
 

 
 

8 Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora. 
9 Council Directive 79/409/EEC on the conservation of wild birds 
10 Ramsar (1971), The Convention of Wetlands of International Importance especially as Waterfowl Habitat. 
11 Dawson’s Wharf, Middlesbrough, Ecological Interpretation of Air Quality Assessment, Argus Ecology Reference 20-056/01 (November 2020) 
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Table 3.3: Sensitive Habitat Receptors 

Receptor Most Sensitive Habitat Approx. Location          
(Relative to Site) 

Teesmouth & Cleveland Coast Ramsar Coastal stable sand dunes 0.8 km north 
Teesmouth and Cleveland Coast SPA/SSSI Not provided by APIS 60 m north 
Teessaurus Park LWS Assumed to be neutral grassland 170 m west 

 

 
Figure 3.2: Sensitive Habitat Receptor Locations (SPA, Ramsar and SSSI) 
 

Due to their close proximity to the installation site a Cartesian receptor grid has been modelled over the 
extent of Teesmouth & Cleveland Ramsar/SPA/SSSI and the Teessaurus Park LWS to ensure that the 
maximum impact is identified for each site. 

 

Background airborne NOx concentrations have been obtained from the Air Pollution Information System 
(APIS) for use in the assessment. 

 

The modelled ground level pollutant concentrations are used to predict deposition rates, using typical 
deposition velocities.  A summary of typical NO2 dry deposition velocities is presented in Table 3.4.  
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Table 3.4: Dry Deposition Velocities (m/s) 
Pollutant Grassland Woodland 
Nitrogen Dioxide (NO2) 0.0015 0.0030 

 

The predicted nitrogen deposition rates assume a 100% NOx:NO2 conversion. This represents a worst-case 
for the assessment since nitric oxide (NO) has a lower deposition velocity than NO2 and consequently 
results in lower deposition rates.  

 

Predicted ground level concentrations and acidification/ deposition rates are compared with relevant air 
quality standards, critical levels and critical loads for the protection of sensitive ecosystems and vegetation 
(see Appendix E). 

3.5 Significance Criteria 

3.5.1 Human Health Impacts 
 

The Environment Agency has developed criteria for assessing the significance of an impact compared with 
relevant air quality standards and background air quality12.  A process contribution (PC) is considered 
significant if: 

 

• The long-term PC > 1% of the long-term air quality standard 

• The short-term PC > 10% of the short-term air quality standard 
 

At 1% of the long-term air quality standard, the impact of a development is unlikely to be significant 
compared with background air quality.  Both the short-and long term criteria are also designed to ensure 
that there is a substantial safety margin to protect public health and the environment. 

 

If the screening criteria are not met, the process contribution should be considered in combination with 
relevant ambient background pollutant concentrations.  The air quality standards are likely to be met if: 

 

• The long-term PC + background concentration < 70% of the air quality standard 

• The short-term PC < 20% (air quality standard – short-term background concentration), where 
the short-term background concentration is assumed to be twice the long-term background 
concentration 

3.5.2 Ecological Impacts 
 

 
 

12 https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit 
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The EA has developed criteria for determining whether the impact on pollutant concentrations at 
ecological habitats are significant, as provided in Table 3.5. 
 

Table 3.5: Significance Criteria for Ecological Sites 

Ecological Habitat Stage One Stage Two 

SPAs, SACs, Ramsar sites or 

SSSIs 

The impact is considered not 

significant if 

• Short term PC < 10% short 
term critical level; and 

• Long term PC < 1% long term 
critical level 

The impact is considered to be not 

significant if 

• Long term PC >1% and PEC 
<70% of the long term 
critical level. 

Local Nature Sites (ancient 

woodlands, local wildlife sites, 

national and local nature 

reserves) 

The impact is considered to be not 

significant if: 

• Short term PC <100% short 
term critical level; and 

• Long term PC < 100% long 
term critical level 

 

 

Where these criteria are exceeded, the EA guidance does not identify a level at which process 
contributions should be considered ecologically significant.  Therefore, where there is an exceedance of 
any of the criteria at nationally or internationally designated habitat sites, the significance should be 
determined by consultation with the ecologist for the project and be based on the ecologist’s professional 
judgement. 

 

The IAQM has recently issued guidance on the assessment of air quality impacts on designated nature 
conservation sites 13.  It is the IAQM’s opinion that the Environment Agency’s 1% and 10% screening 
criteria should not be used rigidly and ‘not to a numerical precision greater than the expression of the 
criteria themselves’.  Furthermore, the IAQM guidance suggests that LWS should be treated in the same 
manner as SSSIs and European sites ‘although the determination of the significance of an effect may be 
different’.   

 

 
  

 
 

13  A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites, IAQM (June 2019) 
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4. BASELINE CONDITIONS 

4.1 Nitrogen Dioxide (NO2) 
 

There are three automatic air quality monitoring sites within the MBC administrative area but the nearest 
on Elm Street (ES) closed in 2016.  The current nearest automatic monitoring site is located at Breckon Hill 
(BH) 2.6 km to the southeast and is an urban background monitoring and forms part of Defra’s Automatic 
Urban and Rural Network (AURN).  Monitoring of NO2, PM10, PM2.5, SO2 and O3 are measured at this 
location.  SoTBC also have three automatic monitoring stations, the nearest being located at Billingham 
(approximately 2.7 km to the northwest of the site).  This provides measurements of NO2 and is an 
industrial monitoring site and is likely to be reasonably characteristic of air quality at the installation site.  
It also forms part of Defra’s AURN.  
 

MBC and SoTBC also measure ambient NO2 concentrations by a network of passive diffusion tubes. The 
majority of the tubes are located close to busy roads and in excess of 2 km of the installation. The five sites 
within 2 km are all roadside sites and unlikely to be characteristic of air quality at the installation site.  The 
SoTBC diffusion tube sites are all in excess of 3 km from the installation site.   

 

A summary of annual mean background NO2 concentrations measured at the Breckon Hill and Billingham 
monitoring sites from 2016 to 2019 is presented in Table 4.1.  The data have been adjusted to account for 
laboratory bias.  Data have been obtained from MBC’s 2019 Air Quality Annual Status Report (ASR)14 and 
SoTBC’s 2020 ASR15.  

 

Table 4.1: Annual Mean NO2 Concentrations (µg/m3)  

Monitoring Site  Type 2016 2017 2018 2019 
Breckon Hill AURN Urban background 18.1 13.1 14.5 Not reported 
Billingham AURN Industrial 20 18.2 17.3 16.5 

 

The data indicate that NO2 concentrations in the vicinity of the installation site are likely to be well within 
the AQO of 40 µg/m3.  The industrial concentrations measured at the Billingham AURN site are considered 
to provide a good estimate of the existing baseline NO2 concentration at the installation site and at the 
majority of the receptors identified for the assessment, which are in relatively rural/industrial locations.  

 

 
 

14 2019 Air Quality Annual Status Report (ASR) for Middlesbrough Borough Council, June 2019 
15 2017 Air Quality Annual Status Report (ASR) for Stockton-on-Tees Borough Council, June 2020 
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With regard to the short-term air quality objective, there were no exceedances of the one hour mean AQO 
of 200 µg/m3 (18 exceedances are allowed per year) at the Breckon Hill AURN and only one exceedance 
in 2018 at the Billingham AURN. 
 

For the purposes of the assessment, the maximum NO2 concentration measured between 2016 and 2019 
of 20 µg/m3 has been utilised in the assessment.  

4.2 Fine Particles (PM10 and PM2.5) 
Monitoring of PM10 and PM2.5 is carried out at the MBC’s AURN monitoring site at Breckon Hill.  A summary 
of measured concentrations is provided in Table 4.2. 

 

Table 4.2: Measured Concentrations of PM10 and PM2.5 at the Breckon Hill AURN Monitoring Site 
(µg/m3)  

Parameter  2016 2017 2018 
Annual mean PM10   13.9 13.4 15.6 
Number of 24 hour means >50 µg/m3   3 3 2 
Annual mean PM10  10.2 7.5 8.9 

 

Measured concentrations are well below the annual mean AQO of 40 µg/m3 and below the number of 
exceedances allowed (35 exceedances) for the 24-hour mean AQO.  Measured concentrations of PM2.5 
were well below the AQO of 25 µg/m3.  For the purposes of the assessment, it is assumed that the annual 
mean PM10 and PM2.5 concentrations are 15.6 µg/m3 and 10.2 µg/m3, respectively. 

4.3 Carbon Monoxide (CO) 
 

Monitoring of CO concentrations is not undertaken by MBC or SoTBC in the vicinity of the installation site.  
Therefore, background concentrations have been obtained from the Defra UK Background Air Pollution 
maps for use in the assessment. These 1 km grid resolution maps are derived from a complex modelling 
exercise that takes into account emissions inventories and measurements of ambient air pollution from 
both automated and non-automated sites.  The CO mapped concentrations are based on 2001 monitoring 
data. For CO, factors are available to project the concentrations to future years16. For CO and 2020, an 
annual mean concentration of 163 µg/m3 has been derived as the maximum of the twelve 1 km2 grids 
surrounding the installation site. 
 
 

 
 

16 http://laqm.defra.gov.uk/tools-monitoring-data/year-adjustment.html 
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4.4 Summary of Background Concentrations  
 

A summary of the annual mean and short-term background concentrations assumed for the assessment 
is presented in Table 4.3.  The concentrations are assumed to be representative of future year 
concentrations.  Since pollutant concentrations are generally expected to decline in the future, this 
methodology ensures that the worst-case impacts are determined (i.e. future impacts combined with 
existing air quality). 
 

Table 4.3: Summary of Background Concentrations  
Pollutant Annual Mean (µg/m3) Short-Term (µg/m3) 
Nitrogen Dioxide (NO2) 20.0 Hourly 40.0 (a) 

Carbon Monoxide (CO) 163 
228 (a)(b) 

326 (a) 

Fine particles (PM10) 15.6 18.4 (a)(c) 

Fine particles (PM2.5) 10.2 - 

(a) 1-hour mean background concentration estimated by multiplying the annual mean by a factor of 2 in accordance with 
the EA’s Risk Assessment Guidance. 

(b) 8-hour mean background concentration estimated by multiplying the 1-hour mean by a factor of 0.70 in accordance 
with the EA’s Risk Assessment Guidance. 

(c) 24-hour mean background concentration estimated by multiplying the 1-hour mean by a factor of 0.59 in accordance 

with the EA’s Risk Assessment Guidance 
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5. ASSESSMENT OF IMPACT 

5.1 Human Health Impact  

5.1.1 Introduction 
 

Predicted pollutant concentrations (PC) for the five years of meteorological data are presented as the 
maximum predicted off-site and maximum for each of the discrete receptors identified in Section 3.3. 

 

The significance of the impacts has been assessed in accordance with the Environment Agency’s Risk 
Assessment Guidance. Where a potentially significant impact is identified, the total; predicted 
environmental concentration (process + background) is compared with the air quality standard to assess 
the likelihood of an exceedance of the AQO. 

5.1.2 Nitrogen Dioxide 
 

Predicted annual mean and 99.8th percentile of 1-hour mean ground level NO2 process concentrations are 
compared with the air quality objectives (AQOs) in Table 5.1.  Predicted concentrations are for the two 
dryers operating continuously at the selected emission concentration. 

 

Table 5.1: Predicted NO2 Concentrations (µg/m3) 

Receptor 
Annual Mean 99.8th Percentile of 1-Hour Means 

PC PC (% AQS) PC PC (% AQS) 
Maximum off-site 5.5 13.7% 37.2 18.6% 

D1. Commercial/Industrial 3.4 8.6% 11.8 5.9% 

D2. Commercial/industrial 2.4 6.1% 15.5 7.7% 

D3. Commercial/industrial 0.5 1.2% 4.9 2.4% 

D4. Cambridge Terrace  1.1 2.7% 4.7 2.4% 

D5. Port Clarence School 0.9 2.1% 4.3 2.1% 

D6. Police Headquarters 0.4 1.1% 9.0 4.5% 

D7. Beaufort Street  0.2 0.5% 4.4 2.2% 

D8. Limetrees Close  0.9 2.2% 3.9 1.9% 

D9. Saltholme Close  1.0 2.5% 4.4 2.2% 

D10. Palm Terrace  1.0 2.5% 4.4 2.2% 

AQS (µg/m3) 40 200 
Background (µg/m3) 20.0 40.0 
Maximum PEC  25.5 77.2 
Maximum PEC (% AQS) 63.7% 38.6% 

 

Maximum predicted off-site annual mean NO2 process contribution are 13.7% of the AQO and at greater 
than 1% of the AQO are potentially significant.  However, since the existing baseline concentration in the 
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area is 50% of the AQO it is considered unlikely that an exceedance of the AQO would occur at any off-site 
location (PEC is less than 70% of the AQO). The maximum predicted NO2 concentration at sensitive 
receptor locations where there is relevant public exposure is 2.7% of the AQO. 

 

The maximum off-site hourly-mean concentration is less than 18.6% of the short-term AQO and is 
potentially significant.  Furthermore, the predicted maximum concentration (37.2 µg/m3) is greater than 
20% of the difference between the AQO and the background concentration (32 µg/m3).  However, there 
is no relevant public exposure at the point of the maximum predicted concentration.  At all sensitive 
receptor locations, the predicted short-term concentration is less than 10% of the AQO and would be 
assessed as not significant.     

 

Predicted annual mean and 99.8th percentile of hourly mean NO2 concentrations for the year in which 
maximum concentrations are predicted (2015), are presented as contour plots in Figures 5.1 and 5.2, 
respectively. 

 

 
Figure 5.1: Predicted Annual Mean NO2 Concentrations (µg/m3) 
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Figure 5.2: Predicted 1-Hour Mean NO2 Concentrations as the 99.8th Percentile (µg/m3) 

 

5.1.3 Fine Particles (PM10) 
 

Predicted annual mean and 24-hour mean PM10 concentrations are compared to the respective AQO in 
Table 5.2.  As a worst-case it is assumed that all of the dust released from the pelletiser stacks and dryer 
stacks are in the fraction. 

 

Table 5.2: Predicted PM10 Concentrations (µg/m3) 

Receptor 
Annual Mean 90.4th Percentile of 24-Hour 

Means 
PC PC (% AQS) PC PC (% AQS) 

Maximum off-site 8.8 21.9% 18.8 37.5% 

D1. Commercial/Industrial 4.5 11.1% 8.8 17.5% 

D2. Commercial/industrial 3.4 8.5% 7.6 15.2% 

D3. Commercial/industrial 1.6 3.9% 2.9 5.8% 

D4. Cambridge Terrace  1.1 2.7% 2.4 4.8% 

D5. Port Clarence School 0.9 2.1% 1.9 3.8% 
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D6. Police Headquarters 0.3 0.7% 1.0 2.0% 

D7. Beaufort Street  0.1 0.3% 0.5 0.9% 

D8. Limetrees Close  1.0 2.6% 2.7 5.4% 

D9. Saltholme Close  1.3 3.2% 3.1 6.1% 

D10. Palm Terrace  0.9 2.3% 2.0 3.9% 

AQS (µg/m3) 40 50 
Background (µg/m3) 15.6 18.4 
Maximum PEC  24.4 37.2 
Maximum PEC (% AQS) 61.0% 74.4% 

 

Maximum predicted off-site annual mean PM10 process contributions are 21.9% of the AQO and at greater 
than 1% of the AQO are potentially significant.  However, since the existing baseline concentration in the 
area is 39% of the AQO it is considered unlikely that an exceedance of the AQO would occur at any off-site 
location (PEC is less than 70% of the AQO). The maximum predicted PM10 concentration at sensitive 
receptor locations where there is relevant public exposure is 3.2% of the AQO. 

 

The maximum off-site 24-hour mean concentration is 37.5% of the short-term AQO and is potentially 
significant.  Furthermore, the predicted maximum concentration (18.8 µg/m3) is greater than 20% of the 
difference between the AQO and the background concentration (6.3 µg/m3).  However, there is no 
relevant public exposure at the point of the maximum predicted concentration.  At all sensitive receptor 
locations where there is relevant public exposure, the predicted short-term concentration is less than 10% 
of the AQO and would be assessed as not significant.     
 

Predicted annual mean and 90.4th percentile of 24-hour mean PM10 concentrations for the year in which 
maximum concentrations are predicted (2015), are presented as contour plots in Figures 5.3 and 5.4, 
respectively. 
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Figure 5.3: Predicted Annual Mean PM10 Concentrations (µg/m3) 
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Figure 5.4: Predicted 24-Hour Mean PM10 Concentrations as the 90.4th Percentile (µg/m3) 

 

5.1.4 Fine Particles (PM2.5) 
 

Predicted annual mean PM2.5 concentrations are compared to the respective AQO in Table 5.3.  It is 
assumed that 70% of the dust released from the pelletiser stacks and dryer stacks are in the PM2.5 fraction. 

 

Table 5.3: Predicted PM2.5 Concentrations (µg/m3) 

Receptor 
Annual Mean 

PC PC (% AQS) 
Maximum off-site 6.1 24.6% 

D1. Commercial/Industrial 3.1 12.5% 

D2. Commercial/industrial 2.4 9.6% 

D3. Commercial/industrial 1.1 4.4% 

D4. Cambridge Terrace  0.7 3.0% 

D5. Port Clarence School 0.6 2.4% 

D6. Police Headquarters 0.2 0.8% 

D7. Beaufort Street  0.1 0.4% 
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D8. Limetrees Close  0.7 2.9% 

D9. Saltholme Close  0.9 3.6% 

D10. Palm Terrace  0.6 2.5% 

AQS (µg/m3) 25 
Background (µg/m3) 10.2 
Maximum PEC  16.5 
Maximum PEC (% AQS) 66.0% 

 

Maximum predicted off-site annual mean PM2.5 process contributions are 24.6% of the AQO and at greater 
than 1% of the AQO are potentially significant. Existing baseline concentrations in the area are around 41% 
of the AQO and it is considered unlikely that an exceedance of the AQO would occur at any off-site location 
(PEC is less than 70% of the AQO). The maximum predicted PM2.5 concentration at sensitive receptor 
locations where there is relevant public exposure is 3.6% of the AQO. 

5.1.5 Carbon Monoxide  
 

Maximum predicted 8-hour mean and 1-hour mean ground level CO process contributions are compared 
with the relevant AQO in Table 5.4.  Predicted concentrations are for the two dryers operating 
continuously. 

 

Table 5.4: Predicted CO Concentrations (µg/m3) 

Receptor 
Maximum 8-hour Mean Maximum 1-hour Mean 
PC PC (% AQS) PC PC (% AQS) 

Maximum off-site 167 1.7% 207 0.7% 

D1. Commercial/Industrial 57.4 0.6% 67.3 0.2% 

D2. Commercial/industrial 67.2 0.7% 86.9 0.3% 

D3. Commercial/industrial 34.1 0.3% 52.2 0.2% 

D4. Cambridge Terrace  18.9 0.2% 26.8 0.1% 

D5. Port Clarence School 18.2 0.2% 25.5 0.1% 

D6. Police Headquarters 49.6 0.5% 127 0.4% 

D7. Beaufort Street  24.0 0.2% 92.4 0.3% 

D8. Limetrees Close  16.1 0.2% 49.7 0.2% 

D9. Saltholme Close  19.0 0.2% 25.2 0.1% 

D10. Palm Terrace  19.6 0.2% 26.4 0.1% 

AQS (µg/m3) 10,000 30,000 
Background (µg/m3) 228 326 
Maximum PEC  395 533 
Maximum PEC (% AQS) 4.0% 1.8% 
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The maximum 8-hour and 1-hour mean concentrations are well below the Environment Agency’s 10% 
short-term screening criteria, therefore the impact of CO emissions from the proposed installation is 
considered not significant. 

5.2 Habitat Impact 

5.2.1 Airborne Concentrations of NOx 
 

Predicted maximum ground level concentrations of NOx at the identified habitat sites are compared with 
the relevant critical levels in Table 5.5.  This assumes that the two dryers operate continuously at the 
proposed emission concentration.  Predicted concentrations are the maximum anywhere within the 
habitat site.  Contour plots of annual mean NOx and maximum 24-hour mean NOx concentrations are also 
provided in Figure 5.5 and Figure 5.6, respectively. 

 

Table 5.5: Predicted Maximum NOx Concentrations (µg/m3) 

Habitat Site 
Annual Mean  24-Hour Mean  

PC PC (% CL) PC PC (% CL) 
Teesmouth & Cleveland SPA/Ramsar/SSSI 1.0 3.5% 7.7 10.3% 

Teesmouth & Cleveland SPA/SSSI 4.8 15.9% 24.0 32.1% 

Tessaurus Park LWS 1.6 5.2% 11.0 14.6% 

Critical Level 30 75 
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Figure 5.5: Predicted Annual Mean NOx (µg/m3) 
 

The predicted annual mean NOx process contributions exceed 1% of the critical levels at the three habitat 
sites.  At the SPA/Ramsar/SSSI, predicted annual mean concentrations are 3.5% of the annual mean critical 
level.  The background annual mean NOx concentration in the area is 25.3 µg/m3 (84% of the critical level) 
and the PEC would be 87.5% of the critical level.  However, predicted concentrations are representative 
of the worst-case, with concentrations presented for the worst-case meteorological year, the dryers 
operating continually at the proposed emission level and the highest concentration anywhere within the 
habitat site.  Taking into consideration these worst-case assumptions, it is unlikely in reality that the annual 
mean critical level would be exceeded. 
 

Highest concentrations are predicted at the River Tees part of the SPA/SSSI which lies immediately to the 
north of the site.  The maximum predicted annual mean NOx concentration at this location is 4.8 µg/m3 
and combined with the background annual mean NOx concentration of 25.3 µg/m3, there is the potential 
for the critical level to be exceeded (PEC of 30.1 µg/m3).  However, as discussed by Argus Ecology, the area 
potentially affected is limited to the River Tees and does not contain any vegetated habitats which would 
be potentially vulnerable to elevated atmospheric NOx levels.  Therefore, Argus Ecology concluded that 
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‘there is no likelihood of a significant effect on the SPA or SSSI features or supporting habitats as a 
consequence of elevated NOx levels in this area’. 
 

 
Figure 5.6: Maximum Predicted 24-hour Mean NOx (µg/m3) 
 

At the three habitat sites, the 24-hour mean concentrations are greater than 10% of the critical level.  
However, at the SPA/Ramsar/SSSI, the predicted concentration is less than 20% of the difference between 
the critical level and the background concentration (9.0 µg/m3) and it is unlikely that the critical level would 
be exceeded. At the SPA/SSSI, the maximum predicted concentration at 24.0 µg/m3 is greater than 20% of 
the difference between the critical level and the short-term background concentration and there is a risk 
that that critical level could be exceeded.  However, as discussed above, predicted concentrations 
presented are representative of the worst-case.  Therefore, taking into consideration these worst-case 
assumptions, it is unlikely in reality that the short-term critical level would be exceeded.  Furthermore, as 
concluded by Argus Ecology, the River Tees does not contain any vegetated habitats which would be 
potentially vulnerable to elevated atmospheric NOx levels. 
 

At the Teessaurus Park LWS, the maximum predicted annual mean and 24-hour mean concentrations are 
less than 100% of the critical level and would be assessed as not significant. 
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5.2.2 Eutrophication 
 

Predicted maximum nutrient nitrogen deposition rates are compared with the critical loads (CL) for 
eutrophication in Table 5.6. Predicted concentrations are compared to the lower critical load for the most 
appropriate habitat within the European sites.  A contour plot of nutrient nitrogen deposition is also 
provided in Figure 5.7.  For the SPA/Ramsar/SSSI, Argus Ecology identify that coastal grazing marsh would 
be the most appropriate habitat within the zone of influence of the emissions from the facility.   

 

Table 5.6: Predicted Nutrient Nitrogen Deposition  

Habitat Site 
Critical Load 
(kg N/ha/yr) 

Maximum PC 
(kg N/ha/yr) 

PC (% of CL) 

Teesmouth & Cleveland SPA/Ramsar/SSSI 20 0.15 0.8% 

Teesmouth & Cleveland SPA/SSSI Not provided 0.69 - 
Teessaurus Park LWS 10 0.23 2.2% 

 

 
Figure 5.7: Predicted Nutrient Nitrogen Deposition (kgN/ha/a) 
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The maximum predicted nutrient nitrogen deposition at the SPA/Ramsar/SSSI is 0.8% of the lowest critical 
load deemed to be most applicable to the area of impact.  Furthermore, as discussed in Section 5.2.1, 
predicted impacts are representative of the worst-case, with impacts presented for the worst-case 
meteorological year, the dryers operating continually at the maximum proposed emission level and the 
highest concentration anywhere within the habitat site.  Therefore, it is considered that in reality, the 
impact at the SPA/Ramsar/SSSI will be well below 1% of the critical load and assessed as not significant. 
 

At the River Tees part of the Teesmouth & Cleveland SPA/SSSI, there is no critical load applied to predicted 
nutrient deposition to open water habitats, and as discussed by Argus Ecology in their interpretation of 
impacts, eutrophication effects have to be considered in the context of fluvial and atmospheric inputs 
across the whole catchment.  Argus Ecology conclude that compared to the total Tees catchment, the area 
subject to elevated nitrogen deposition is very small.  Therefore, they concluded that it will ‘have a 
negligible magnitude effect on total nutrient-nitrogen concentrations in the River Tees’. 
 

At the Teessaurus Park LWS, the maximum predicted nutrient nitrogen deposition is less than 100% of the 
critical load and would be assessed as not significant. 

5.2.3 Acidification 
 

Predicted maximum nitrogen acidification rates are expressed as a percentage of the critical load in Table 
5.7. 

 

Table 5.7: Predicted Nitrogen Acidification Rates (keq/ha/a) 
Habitat Site PC (% of CLF)  PC (% of CLF) 
Teesmouth & Cleveland 
SPA/Ramsar/SSSI 

0.011 0.2% 

Teesmouth & Cleveland SPA/SSSI 0.049 - 

Teessaurus Park LWS 0.016 0.3% 
 

The maximum nitrogen acidification rates due to emissions from the proposed installation (PC) are less 
than 1% of the critical load and would be assessed as not significant. 
 

At the Teessaurus Park LWS, the maximum predicted nitrogen acidification rate is less than 100% of the 
critical load and would be assessed as not significant. 
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6. CONCLUSIONS 
An assessment has been carried out to determine the local air quality impacts associated with emissions 
from the proposed Pellet Manufacturing Facility.  The installation includes two dryers and the pelletising 
lines within emissions from nine separate stacks.  Emissions from the drying plant will be via two 25 m high 
stacks. 

 

Detailed air quality modelling using the AERMOD 7 dispersion model has been undertaken to predict the 
impacts associated with stack emissions from the dryer and pelletiser stacks.  As a worst-case, it has been 
assumed that the dryers and pelletisers operate continuously at full load.  Results are presented for the 
worst-case meteorological year for each receptor considered. 

 

Predicted pollutant concentrations at sensitive receptor locations are not significant compared with the 
air quality standards and objectives set for the protection of human health.   

 

Although, emissions of NOx are potentially significant at the identified habitat sites, predicted impacts are 
representative of the worst-case, with impacts presented for the worst-case meteorological year, the 
dryers operating continually at the maximum proposed emission level and the highest concentration 
anywhere within the habitat site.  An interpretation of the air quality impacts at nearby habitat sites has 
been provided by Argus Ecology.  They concluded ‘that there would be no likely significant effect on 
qualifying features of Teesmouth and Cleveland Coast SPA and Ramsar site, and no significant harm to 
notified features of Teesmouth and Cleveland Coast SSSI’. 
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Appendix A – Air Quality Terminology 
 

 Term Definition 
Accuracy A measure of how well a set of data fits the true value. 
Air quality objective Policy target generally expressed as a maximum ambient concentration to be achieved, 

either without exception or with a permitted number of exceedances within a specific 
timescale (see also air quality standard). 

Air quality standard The concentrations of pollutants in the atmosphere which can broadly be taken to 
achieve a certain level of environmental quality.  The standards are based on the 
assessment of the effects of each pollutant on human health including the effects on 
sensitive sub groups (see also air quality objective). 

Ambient air Outdoor air in the troposphere, excluding workplace air. 
Annual mean The average (mean) of the concentrations measured for each pollutant for one year.  

Usually this is for a calendar year, but some species are reported for the period April to 
March, known as a pollution year.  This period avoids splitting winter season between 2 
years, which is useful for pollutants that have higher concentrations during the winter 
months. 

AQMA Air Quality Management Area. 
DEFRA Department for Environment, Food and Rural Affairs. 
Exceedance A period of time where the concentrations of a pollutant is greater than, or equal to, the 

appropriate air quality standard. 
Fugitive emissions Emissions arising from the passage of vehicles that do not arise from the exhaust system. 
LAQM Local Air Quality Management. 
MCPD Medium Combustion Plant Directive 
NO Nitrogen monoxide, a.k.a. nitric oxide. 
NO2 Nitrogen dioxide. 
NOx Nitrogen oxides. 
O3 Ozone. 
Percentile The percentage of results below a given value. 
PM10 Particulate matter with an aerodynamic diameter of less than 10 micrometres. 
ppb parts per billion The concentration of a pollutant in the air in terms of volume ratio.  A concentration of 1 

ppb means that for every billion (109) units of air, there is one unit of pollutant present. 
ppm parts per million The concentration of a pollutant in the air in terms of volume ratio.  A concentration of 1 

ppm means that for every billion (106) units of air, there is one unit of pollutant present. 
Ratification 
(Monitoring) 

Involves a critical review of all information relating to a data set, in order to amend or 
reject the data.  When the data have been ratified they represent the final data to be 
used (see also validation). 

µg/m3 micrograms per 
cubic metre 

A measure of concentration in terms of mass per unit volume.  A concentration of 1ug/m3 
means that one cubic metre of air contains one microgram (millionth of a gram) of 
pollutant. 

UKAS United Kingdom Accreditation Service. 
Uncertainty A measure, associated with the result of a measurement, which characterizes the range of 

values within which the true value is expected to lie.  Uncertainty is usually expressed as 
the range within which the true value is expected to lie with a 95% probability, where 
standard statistical and other procedures have been used to evaluate this figure.  
Uncertainty is more clearly defined than the closely related parameter 'accuracy', and has 
replaced it on recent European legislation. 
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USA Updating and Screening Assessment. 
Validation (modelling) Refers to the general comparison of modelled results against monitoring data carried out 

by model developers. 
Validation 
(monitoring) 

Screening monitoring data by visual examination to check for spurious and unusual 
measurements (see also ratification). 

Verification 
(modelling) 

Comparison of modelled results versus any local monitoring data at relevant locations. 
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Appendix B – Air Quality Standards and Objectives 
 

Pollutant Averaging 
Period EAL / AQS (µg/m3) Comments 

Nitrogen dioxide (NO2) 

annual 40 UK AQO 

1-hour 200 
UK AQO, not to be exceeded more than 18 
times per annum, equivalent to the 99.8th 

percentile of 1-hour means 

Particulate matter (as 
PM10) 

annual 40 UK AQO 

24-hour 50 
UK AQO, not to be exceeded more than 35 
times per annum, equivalent to the 90.4th  

percentile of 24-hour means 

Particulate matter (as 
PM2.5) annual 25 EU limit value 

Carbon monoxide (CO) 8-hour 10,000 UK AQO 
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Appendix C – Dispersion Model Input Parameters 
 

 

 

 
 
 

Table C1: Emission Parameters - Dryers 
Parameter Dryer Single Unit (A1 and A2) Dryers Combined 

Number of units 2 1 

Stack height (m) 25 25 

Flue exit diameter (m) 2.0 2.83 

Temperature of release (°C ) 45 45 

Actual flow rate (Am3/s) 55.6 111.1 

Normalised flow rate (Nm3/s) (a) 47.7 95.4 

Emission velocity at flue exit (m/s) 17.7 17.7 

Actual oxygen content (%) 17.0 17.0 

NOx emission concentration (mg/Nm3) (a) 30 30 

NOx emission rate (g/s) 1.43 2.86 

CO emission concentration (mg/Nm3) (a) 55 55 

CO emission rate (g/s) 2.62 5.25 

Total suspended particles (mg Nm-3) (a) 5 5 

Total suspended particles (g/s) 0.24 0.48 

(a) At 17% O2, 273K, no correction for moisture 

Table C2: Emission Parameters – Pelletiser Lines 

Parameter 
Dust Filters (A3, A4, A6, A7, 

A9 and A10) 
ACC (A5, A8 and A11) 

Number of units 6 3 

Stack height (m) 19.2 18.5 

Flue exit diameter (m) 1.0 0.8 

Temperature of release (°C ) 10 (b) 20 (c) 

Actual flow rate (Am3/s) 10.9 10.9 

Normalised flow rate (Nm3/s) (a) 10.6 10.2 

Emission velocity at flue exit (m/s) 13.9 21.8 

Total suspended particles (mg Nm-3) (a) 5 5 

Total suspended particles (g/s) 0.053 0.051 

(a) At 273K, no correction for moisture 
(b) Emission is assumed to be at ambient temperature, 10°C is the average ambient temperature 
(c) Emission is assumed to be 10°C above ambient temperature, 10°C is the average ambient temperature 
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Table C3: Combined Pelletiser Emissions 
Parameter Pelletiser Line 

Number of units 

3  

(A3, A4 and A5 combined) 

(A6, A7 and A8 combined) 

(A9, A10 and A11 combined) 

Stack height (m) 18.5 

Flue exit diameter (m) 1.62 

Temperature of release (°C ) 13.3 (b) 

Actual flow rate (Am3/s) 32.8 

Normalised flow rate (Nm3/s) (a) 31.3 

Emission velocity at flue exit (m/s) 13.9 

Total suspended particles (mg Nm-3) (a) 5 

Total suspended particles (g/s) 0.157 

(a) At 273K, no correction for moisture 
(b) Emission is assumed to be 3.3°C above ambient temperature, 10°C is the average ambient temperature 
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Appendix D – Wind Roses for Teesside International Airport 

 

Figure D1: 2015 

 
Figure D2: 2016 
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Figure D3: 2017 

 

 
Figure D4: 2018 
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Figure D5: 2019 
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Appendix E – Environmental Assessment Levels for the Protection of 
Vegetation and Ecosystems 
 

Critical Levels 

 

Critical levels are thresholds of airborne pollutant concentrations above which damage may be sustained 
to sensitive plants and animals.   
 

The critical levels for the protection of vegetation and ecosystems (as defined by the EU Directive 
2008/50/EC and the 2010 UK Air Quality Standards Regulations) that are relevant to the assessment are 
summarised in Table E1. 
 

Table E1: Critical Levels for the Protection of Vegetation and Ecosystems 

Pollutant Averaging Period Concentration (µg/m3) 

Oxides of Nitrogen (NOx) 
Annual Mean 30 

24-Hour Mean 75 
 

Critical Loads 
 

Critical loads refer to the threshold beyond which deposition of pollutants to water or land results in 
measurable damage to vegetation and habitats.  This takes the form of either gravitational settling of 
particulate matter (dry deposition) or wet deposition, where atmospheric pollutants dissolve in water 
vapour and then precipitate to the ground (e.g. as rain, snow, fog etc.). 
 

Critical loads for eutrophication (nutrient nitrogen deposition) and background nutrient nitrogen 
deposition rates have been obtained from the Air Pollution Information System (APIS) and are summarised 
in Table E2 for the identified habitat sites.  The critical loads provided are for the most sensitive habitat 
within the European sites. 
 

Table E2: Critical Loads (Eutrophication) and Background Nutrient Nitrogen Deposition 

Habitat Site Most Sensitive Habitat 
Critical Load (kg 

N/ha/a) 

Background N 
Deposition 
(kg N/ha/a) 

Teesmouth & Cleveland 

SPA/Ramsar/SSSI 
Assumed coastal grazing marsh 20 - 30 12.04 

Teesmouth & Cleveland 

SPA/SSSI 
No information provided by APIS for the SPA/SSSI 

Teessaurus Park LWS Assumed neutral grassland 10 - 20 12.04 
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For acidic deposition, the critical load of a habitat site is largely determined by the underlying geology and 
soils.  The critical load of acidification is defined by a critical load function (CLF) which describes the 
relationship between the relative contributions of sulphur (S) and nitrogen (N) to the total acidification.   
 

The critical load function is defined by the following parameters: 
 

• CLmaxS, the maximum critical load of acidity for S, assuming there is no N deposition; 

• CLminN, is the critical load of acidity due to nitrogen removal processes in the soil only (i.e. 
independent of deposition); and 

• CLmaxN, is the maximum critical load of acidity for N, assuming there is no S deposition. 
 

The critical loads for acidification for the habitat sites are presented in Table E3.  As emissions of SO2 from 
the installation will be very low, only the acidification arising from nitrogen deposition is considered. 
 

Table E3: Critical Loads (Acidification) and Background Nitrogen and Sulphur Acidification Rates 

Habitat Site Primary Sensitive Habitat 

Critical Load 
(keq/ha/a) 

Background 
Acidification 
(keq/ha/a) 

Max N N 

Teesmouth & Cleveland 

SPA/Ramsar/SSSI 

Acid grassland – passage for 

Sandwich tern 
4.580 1.10 

Teesmouth & Cleveland 

SPA/SSSI 

Assumed acid grassland – 

passage for Sandwich tern 
4.580 1.10 

Teessaurus Park LWS Assumed neutral grassland 5.071 1.10 
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1 Introduction 

  This document provides an ecological interpretation of the Air Quality Assessment 

(AQA) undertaken by Sol Environment for the proposed WKE (Middlesbrough) Ltd. 

Pelletising Facility (the ’Proposed Development’), located at Dawson’s Wharf, 

Middlesbrough.  

 The aim of the assessment is to provide further ecological interpretation of the 

results of the AQA, focussing on any effects on sensitive ecological receptors which 

cannot be screened out as insignificant, in accordance with Environment Agency and 

Institute of Air Quality Management (IAQM) criteria. 

 This analysis is based on dispersion and deposition modelling undertaken by Gair 

Consulting for Sol Environment Ltd.  It focusses on potential ecological effects at 

sensitive receptors where exceedances of the identified screening thresholds are 

predicted.  In these cases, further ecological assessment has been undertaken to: 

• Confirm sensitivity of qualifying and notified features; 

• Assess potential effects by comparing dispersion and deposition model plots 

with the spatial distribution of sensitive habitats; and 

• Provide an informed ecological opinion on the likelihood of significant effects 

or significant harm.  

 

.   
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2 Scope and methodology 

2.1 Scope of assessment 

Parameters and receptors considered in assessment 

 The scope of assessment is defined by the following exceedances of Environment 

Agency screening thresholds at sensitive ecological receptors, as predicted by the 

dispersion and deposition modelling set out in the AQA: 

• Oxides of nitrogen (NOx) levels at  Teesmouth and Cleveland Coast Special 

Protection Area (SPA) and Ramsar Site; 

• NOx levels at Teesmouth and Cleveland Coast Site of Special Scientific Interest 

(SSSI); 

• Nitrogen deposition rates at Teesmouth and Cleveland Coast SPA and Ramsar 

Site; and 

• Nitrogen deposition rates at Teesmouth and Cleveland Coast SSSI.   

 Further explanation of screening thresholds is set out below. 

Screening thresholds 

Environment Agency guidance 

 Screening thresholds used in the AQA for statutory designated sites are based on 

Environment Agency guidance, and can be summarised as follows: 

• For Ramsar, European sites and SSSIs, predicted process contributions (PCs) 

below 1% of the relevant long-term (annual) Critical Level and Critical Load or 

10% of the relevant short-term (24-hour) Critical Level are screened out; 

• For Ramsar, European sites and SSSIs, PCs above 1%, where the predicted 

environmental concentration (PEC; PC plus background) is <70% of the Critical 

Level and Critical Load are screened out; 

• For permitting purposes, EA advise that a 100% PC can be used for locally 

designated sites and ancient woodlands1. 

 For Ramsar and European sites the 1% PC has been regarded as a de minimis 

threshold, below which effects can be considered inconsequential. The English and 

 
1 Environment Agency (2012). Detailed assessment of the impact of aerial emissions from new or 
expanding IPPC regulated industry for impacts on nature conservation. Operational Instruction 67_12, 
Issued 08/05/12 



 

Dawson’s Wharf, Middlesbrough 5 Argus Ecology Ltd. 
Ecological interpretation of Air Quality Assessment  04/11/2020 

Welsh agencies which make up the Air Quality Technical Advisory Group (AQTAG) 

clarified that projects below the 1% PC do not have to be considered in an in-

combination assessment2, although this has been subject to further revision (with 

respect to cumulative vehicle emissions) through UK and European case law.   

Institute of Air Quality Management (IAQM) guidance 

 The Institute of Air Quality Management (IAQM) published guidance on the 

assessment of air quality impacts on designated sites in June 20193.  Whilst designed 

primarily to inform planning applications rather than for use in a permitting context, 

it provided some important clarifications: 

• ‘The 1% screening criterion is not a threshold of harm and exceeding this 

threshold does not, of itself, imply damage to a habitat’ (IAQM 2019, para. 

5.5.1.8); and 

• The 70% PEC threshold ‘was intended to be a trigger for detailed dispersion 

modelling. It is not intended to be a damage threshold.’ (5.5.3.2). 

2.2 Assessment methodology 

Data search 

Accounting for recent changes in statutory designated sites 

 In sourcing necessary data to undertake the assessment, it has been important to 

take into account recent changes in the boundaries and qualifying or notified features 

of statutory designated sites in the vicinity of the Proposed Development. 

 The notification of Teesmouth and Cleveland Coast SSSI was confirmed by Natural 

England on 18 July 2019. This replaced seven previously notified SSSIs, with de-

notification of  part of the former Seal Sands SSSI4, and an extension of boundaries in 

other areas, notably including a section of the River Tees estuary adjoining the 

 
2 Environment Agency (2015). AQTAG position. In-combination guidance and assessment.  Response to 
PINS, March 2015.   
3 Holman et al (2019).  A guide to the assessment of air quality impacts on designated nature 
conservation sites – version 1.0, Institute of Air Quality Management, London. 
www.iaqm.co.uk/text/guidance/airquality-impacts-on-nature-sites-2019.pdf  
4 Natural England (2018). Teesmouth and Cleveland Coast SSSI. Hartlepool, Middlesbrough, Redcar and 
Cleveland, Stockton-on-Tees. Notification under section 28C of the Wildlife and Countryside Act 1981. 31 
July 2018. https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-
potential-
sp/supporting_documents/Teesmouth%20and%20Cleveland%20Coast%20SSSI%20%20Notification%20D
ocument%2031%20July%202018.pdf  

http://www.iaqm.co.uk/text/guidance/airquality-impacts-on-nature-sites-2019.pdf
https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-potential-sp/supporting_documents/Teesmouth%20and%20Cleveland%20Coast%20SSSI%20%20Notification%20Document%2031%20July%202018.pdf
https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-potential-sp/supporting_documents/Teesmouth%20and%20Cleveland%20Coast%20SSSI%20%20Notification%20Document%2031%20July%202018.pdf
https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-potential-sp/supporting_documents/Teesmouth%20and%20Cleveland%20Coast%20SSSI%20%20Notification%20Document%2031%20July%202018.pdf
https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-potential-sp/supporting_documents/Teesmouth%20and%20Cleveland%20Coast%20SSSI%20%20Notification%20Document%2031%20July%202018.pdf


 

Dawson’s Wharf, Middlesbrough 6 Argus Ecology Ltd. 
Ecological interpretation of Air Quality Assessment  04/11/2020 

Proposed Development, and wet grassland areas within the RSPB Saltholme nature 

reserve to the north-east. 

 Extensions to the Teesmouth and Cleveland Coast SPA and Ramsar site were classified 

on 16 January 2020. The SPA extension also included the River Tees and Saltholme 

wet grasslands.  The Ramsar site extension included the Saltholme wet grasslands, 

but did not include the River Tees. 

Data search     

 Information relating to the SPA and SSSI including the Citations, notified natural 

features and condition of SSSIs were sourced from the DEFRA website5. Boundaries 

were viewed using the Multi-Agency Geographic Information for the Countryside 

(MAGIC) website. Recently updated digital boundary data for the designated sites 

were obtained from the Natural England Open Data Geoportal, and overlain on an OS 

Vector Map backdrop layer using QGIS 3.4 (see Figure 3.1 below). 

 The Air Pollution Information System (APIS) website’s Site Relevant Critical Loads 

function was consulted to provide an initial assessment of the sensitivity of statutory 

designated sites to pollutant impacts. This provides habitat-specific critical loads for 

nitrogen and acid deposition, as well as setting out recommended Critical Levels for 

long-term (annual mean) oxides of nitrogen (NOx), ammonia (NH3) and sulphur 

dioxide (SO2).6  This has not yet been updated to include Teesmouth and Cleveland 

Coast SSSI; however, the nearest predecessor site, Tees and Hartlepool Foreshore and 

Wetlands SSSI is listed, and includes part of the nearby Saltholme site prior to the 

recent extension. Other component SSSIs are also considered in the assessment. 

Teesmouth and Cleveland Coast SPA is listed, but does not include information on 

sensitivity of additional qualifying species such as common tern (Sterna hirundo).  

Identification of appropriate habitats and environmental quality standards 

 In order to assess whether potentially significant ecological effects are likely to occur, 

the vulnerability of component habitats is assessed for each of the qualifying features 

of the designated sites. For many habitats these can be expressed in terms of Critical 

Loads for nitrogen and acid deposition, and Critical Levels for short and long-term 

ground-level atmospheric concentrations of other pollutants. 

 
5 https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-potential-sp/  
6 http://www.apis.ac.uk/srcl  

https://consult.defra.gov.uk/natural-england-marine/teesmouth-and-cleveland-coast-potential-sp/
http://www.apis.ac.uk/srcl
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 Critical Levels are normally set at a single level for the protection of the most sensitive 

features of all habitats, although lower levels are used when particularly sensitive 

features (e.g. important lichen or bryophyte communities) are present. The 

appropriate level to use was based on published information (e.g. Natural England 

citations) about the SSSI (e.g. whether lichens or bryophytes were identified as 

important components of notified features) and other site-specific information such 

as surveys and management plans; APIS also identifies whether lichens and 

bryophytes are present, but this is based on the habitat present and is not necessarily 

site-specific.  

 Critical Loads for nitrogen and acid deposition are set as a range with lower and upper 

limits. The APIS website recommends the appropriate Critical Load for different 

habitats to be used for environmental assessment purposes; this has been followed in 

the assessment, unless a different limit is justified in terms of published evidence or 

advice, or on the basis of the field survey. APIS sets Critical Loads for habitats based 

on the EUNIS (European Nature Information System) classification (Strachan, 20157); 

however, Site-relevant Critical Loads for qualifying features of particular designated 

sites also give Broad Habitats and in some cases relevant NVC (National Vegetation 

Classification) plant communities. Notified habitat features in SSSIs are normally 

expressed in terms of NVC communities, while qualifying features of SACs are 

expressed in terms of Habitats Directive Annex I habitats. This can lead to anomalies 

in the way APIS treats what is essentially the same habitat in different sites. Where 

necessary, translation between NVC and EUNIS to ensure the correct quality standard 

is applied has been undertaken with reference to Strachan (2015).  

Assessment of effect magnitude and significance  

Effect magnitude 

 There are no currently accepted thresholds for assessing the magnitude of air quality 

effects on ecological receptors, aside from the categorisation of the <1% level as 

inconsequential or negligible. IAQM (2019) guidance does not define effect 

magnitude or ecological significance thresholds.  In the absence of guidance for 

ecological receptors, Environmental Protection UK (EPUK, 2010)8 advice can be 

applied with caution; although this was developed for assessment of nitrogen dioxide 

 
7 Strachan, I.M. (2015). Manual of terrestrial EUNIS habitats in Scotland. Scottish Natural Heritage 
Commissioned Report No. 766. 
8 Environmental Protection UK (2010). Development Control: Planning For Air Quality (2010 Update). 
EPUK, April 2010. 
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and particulate emissions on human health in a development control context, it 

provides a useful descriptor to express impact magnitude as a percentage of the 

relevant assessment level (see Table 2.2 below). This has now been superseded by 

revised advice,  which is now explicitly reserved for application in a human health 

assessment context. 

 Table A8.5.2: EPUK (2010) guidance on impact magnitude  

Magnitude of change  Annual mean value increase / decrease (as 

percentage of assessment level) 

Large >10% 

Medium 5 – 10% 

Small 1 – 5% 

Imperceptible  <1% 

Effect significance 

 With respect to assessing significance of ecological effects, it is important to note that 

the 1% screening threshold is not an effect threshold. The magnitude of impact which 

might result in a significant ecological effect is likely to depend on baseline conditions 

and sensitivity of the receiving environment.   

 CIEEM (20169) define a significant ecological effect as “an impact on the integrity of a 

defined site or ecosystem and/or the conservation status of habitats or species within 

a given geographical area”. The guidelines do not favour a matrix approach to the 

assessment of significance, because these can downplay impacts on features of local 

importance, and the ecological meaning of the resulting terms is often poorly 

defined. Instead, significance is defined at the geographic scale at which it occurs. 

 With respect to assessing whether it is possible to conclude no adverse effect on site 

integrity (European site) and to conclude no damage (SSSIs) in a permitting context in 

England and Wales, Environment Agency (EA) guidance10 distinguishes between 

circumstances when: 

 
9 CIEEM (2016). Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial, 
Freshwater and Coastal, 2nd edition. Chartered Institute of Ecology and Environmental Management, 
Winchester 
10 Environment Agency (2012). Detailed assessment of the impact of aerial emissions from new or 
expanding IPPC regulated industry for impacts on nature conservation. Operational Instruction 67_12, 
Issued 08/05/12 
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• the background concentration is less than the appropriate environmental 

criterion but a small process contribution leads to an exceedance; or 

• the background concentration is currently exceeding the appropriate 

environmental criterion and the new process contribution will cause an 

additional small increase; and 

• the background concentration is less than the appropriate environmental 

criterion, but the process contribution is significant (i.e. of higher magnitude) 

and leads to an exceedance; or 

• the background concentration is more than the appropriate environmental 

criterion, and the process contribution is large. 

 In the first two circumstances, the EA recommend that a decision is based on local 

circumstances, based on factors set out in guidance (such as spatial disposition of 

sensitive habitats relative to predicted effects); in the latter two circumstances, the 

EA state that it is not possible to conclude no adverse effect.  

2.3 Personnel 

 The report has been prepared by Kevin Barry Honour MSc MCIEEM, a Director of 

Argus Ecology Ltd. who specialises in ecological interpretation of air quality 

assessments, Habitats Regulations Assessment, Ecological Impact Assessment and 

habitat surveys (Phase 1 / NVC / EUNIS). He has undertaken numerous interpretations 

of model outputs for point-source discharges, assessing effects on a wide variety of 

sites and habitat types. 

 He was previously a Senior Lecturer in Ecology at the University of Sunderland, with 

responsibility for teaching air pollution ecology at undergraduate and Masters level. 
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3 Sensitivity of ecological receptors 

3.1 Teesmouth and Cleveland Coast SPA and Ramsar site 

Sensitivity to air quality effects 

Sensitivity of qualifying species to excess nitrogen deposition 

 Air quality effects on the bird species which are qualifying features of the SPA are 

possible through secondary effects on supporting habitats, rather than directly. APIS 

Site-Relevant Critical Loads for Teesmouth and Cleveland Coast SPA11 identifies 

sensitivities of a number of qualifying species to nitrogen deposition, but these must 

be interpreted with caution, as in some cases there is no clear pollution pathway. 

These are addressed in the table below. 

 Table 3.2: Sensitivity to nitrogen deposition of SPA qualifying species (APIS)   

Qualifying 

species 

Supporting 

habitat 

Critical Load 

range  

Potential sensitivity/ 

exceedance impacts 

Sandwich tern 

(passage) 

Coastal stable 

dune grasslands 

 

8- 10kg N/ha/yr 

(acid type) 

10- 15kg N/ha/yr 

(calcareous type) 

Identified as sensitive by APIS, 

but terns on passage are not 

dependent on this habitat, so no 

effect pathway. 

Little tern 

(breeding) 

Coastal stable 

dune grasslands 

8-10kg N/ha/yr 

10- 15kg N/ha/yr 

(calcareous type) 

Identified as sensitive by APIS. 

Potential effect pathway if 

eutrophication causes excessive 

vegetation growth on nesting 

areas, although unlikely as 

nesting typically on beach areas 

where physical factors limit 

vegetation growth. 

Shelduck, teal, 

sanderling12, 

knot, redshank.  

Saltmarsh 20- 30kg N/ha/yr None of these species are 

regarded as sensitive by APIS. 

 There are no other Critical Loads for nitrogen deposition assigned to other qualifying 

species, although for species utilising open water habitats, the guidance states that 

potential sensitivity depends on nitrogen or phosphorus limitation.   

 
11 http://www.apis.ac.uk/srcl/select-a-feature?site=UK9006061&SiteType=SPA&submit=Next  
12 Members of ‘waterfowl assemblage’ qualifying feature  

http://www.apis.ac.uk/srcl/select-a-feature?site=UK9006061&SiteType=SPA&submit=Next
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 APIS do not yet account for the additional qualifying features which have been added 

to the SPA, or the sensitivity of additional supporting habitats within the SPA. The 

following additional bird species have been added to the qualifying features: 

• Common tern (Sterna hirundo) – breeding; 

• Avocet (Recurvirostra avosetta) – breeding; and  

• Ruff (Calidris pugnax) – non-breeding. 

 Of these species, common terns breed in a colony established on artificial islands 

within the RSPB Saltholme reserve. They also forage along the River Tees, and are the 

primary reason for expanding the SPA boundary upstream. 

 Avocets breed on saline lagoon habitats, with most located to the south of Greatham 

Creek, and on Greenabella Marsh; both sites are to the north of the RSPB reserve. 

Ruff occur outside the breeding season on shallow pools throughout the SPA, 

particularly the RSPB Saltholme reserve. 

Sensitivity of supporting habitats to nitrogen deposition 

 In terms of supporting habitat, the major change to the SPA is the addition of coastal 

grazing marsh habitat and coastal lagoons as the boundaries have been expanded to 

take in more terrestrial habitat at RSPB Saltholme and other sites to the north of the 

reserve.  Sub-tidal habitats, including the river itself have also been added.  Although 

these have not yet been added to the APIS data, the consequences in terms of Critical 

Loads of supporting habitats can be anticipated.  

 Changes in the structure of both saltmarsh and coastal grazing marsh habitats as a 

consequence of excess nitrogen deposition could potentially affect habitat quality for 

species of waders, including ruff and redshank (an existing qualifying species).  Critical 

Loads for nitrogen deposition of 20 – 30kg N/ha/yr are set by APIS for environmental 

assessment purposes for both habitats, and would be appropriate to apply to the 

grassland habitat in the RSPB Saltholme area. 

 APIS advice for open water habitats13 states that a Critical Load for nitrogen 

deposition cannot be given, as it is dependent on whether the watercourse is 

nitrogen or phosphorus-limited. APIS states that atmospheric nitrogen deposition 

might be an important contributor to the nitrogen budget of upland catchments 

where there is no intensive agriculture, but for lowland rivers catchment land-use is 

 
13 http://www.apis.ac.uk/node/982  

http://www.apis.ac.uk/node/982
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much more important, with inorganic fertilisers the most significant source.  For 

example, a study for the Great Ouse catchment in eastern England estimated 

atmospheric inputs contributed 5% of the total river nitrogen load, with a 71% 

contribution from diffuse agricultural sources, and 24% point source contribution14.  

In the case of estuaries, the nutrient status of coastal waters is also relevant. Any 

additional atmospheric nitrogen inputs to the estuary therefore need to be seen in 

the context of the magnitude of existing catchment-wide sources.  

 In order for additional atmospheric nutrient inputs to have an effect on SPA qualifying 

features, they would have to be of sufficient magnitude to effect a change in the 

nutrient status of the estuary, for example such that: 

• There was an effect on fish stocks in the river sufficient to affect food supply 

for common terns; 

• There were downstream effects, e.g. algal growth on mudflats affecting 

foraging of waders in the intertidal zone.  

3.2 Teesmouth and Cleveland Coast SSSI 

Sensitivity to air quality effects 

 As APIS do not yet list the Site Relevant Critical Loads for Teesmouth and Cleveland 

Coast SSSI, it is necessary to make reference to the predecessor SSSIs for guidance.  

These are summarised in the table below: 

 Table 3.2: Sensitivity to nitrogen deposition of notified features (from APIS)   

Notified 

features 

Supporting 

habitat 

Critical Load 

range  

Potential sensitivity/ 

exceedance impacts 

Tees and Hartlepool Foreshore and Wetlands SSSI 

Sanderling Saltmarsh 

(EUNIS E2.53 – 

2.55) 

20- 30kg N/ha/yr No expected effect due to 

impacts on species’ broad 

habitat 

 
14 Maier, G. et al (2009). Estuarine eutrophication in the UK: current incidence and future trends. Aquatic 
Conserv: Mar. Freshw. Ecosyst. 19: 43–56  
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Notified 

features 

Supporting 

habitat 

Critical Load 

range  

Potential sensitivity/ 

exceedance impacts 

Shoveler Standing open 

water and canals 

None assigned Sensitivity depends on N or P 

limitation; other sources of 

pollution (e.g. diffuse 

agricultural pollution) require 

consideration 

Purple sandpiper Littoral rock Not sensitive No negative effects expected 

Lowland open 

waters and their 

margins 

No broad habitat 

assigned by APIS 

None assigned Site-specific advice 

recommended by APIS 

Seal Sands SSSI 

Knot, shelduck, 

redshank 

Saltmarsh 20- 30kg N/ha/yr Supporting habitat identified as 

sensitive by APIS, but no effect 

predicted on species. 

 

Seaton Dunes and Common SSSI 

Fixed dune 

grasslands (NVC 

SD7 - SD9) 

Coastal stable 

dune grasslands 

(EUNIS B1.4) 

 

8-10kg N/ha/yr 

(acid type) 

10- 15kg N/ha/yr 

(calcareous type) 

Potential increase in tall grasses; 

increased N leaching; soil 

acidification; loss of typical 

lichen species 

Mobile dune 

communities  

(NVC SD4 – SD6) 

Shifting coastal 

dunes (EUNIS 

B1.3) 

10 - 20kg 

N/ha/yr 

Biomass increase; increased N 

leaching 

Pioneer, low-

mid, mid-upper 

saltmarsh 

Saltmarsh 

(EUNIS E2.53 – 

2.55) 

20- 30kg N/ha/yr Increase in late successional 

species; increased productivity; 

increase in graminoids 

Cowpen Marsh SSSI 

Pioneer, low-

mid, mid-upper 

saltmarsh 

Saltmarsh 

(EUNIS E2.53 – 

2.55) 

20- 30kg N/ha/yr Increase in late successional 

species; increased productivity; 

increase in graminoids 
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Notified 

features 

Supporting 

habitat 

Critical Load 

range  

Potential sensitivity/ 

exceedance impacts 

Neutral 

grassland (NVC 

MG11) 

Low and medium 

altitude hay 

meadows (EUNIS 

E2.2) 

20- 30kg N/ha/yr Increase in tall grasses, decrease 

in diversity 

Fen, marsh and 

swamp (NVC S20 

– S22) 

Water margin 

and swamp 

vegetation 

Not sensitive Designated feature not sensitive 

to eutrophication 

South Gare and Coatham Sands SSSI 

Fixed dune 

grasslands (NVC 

SD7 – SD8) 

Coastal stable 

dune grasslands 

(EUNIS B1.4) 

 

8-10kg N/ha/yr 

(acid type) 

10- 15kg N/ha/yr 

(calcareous type) 

Potential increase in tall grasses; 

increased N leaching; soil 

acidification; loss of typical 

lichen species 

Mobile dune 

communities  

(NVC SD4 – SD6) 

Shifting coastal 

dunes (EUNIS 

B1.3) 

10 - 20kg 

N/ha/yr 

Biomass increase; increased N 

leaching 

Little tern Fixed and 

shifting coastal 

dunes 

8 – 20kg N/ha/yr Postulated potential negative 

impact due to effect on species’ 

broad habitat 

Sanderling, knot, 

ringed plover 

Saltmarsh 

(EUNIS E2.53 – 

2.55) 

20- 30kg N/ha/yr No expected effect due to 

impacts on species’ broad 

habitat 

Redcar Rocks SSSI 

Birds – non-

breeding 

Saltmarsh 

(EUNIS E2.53 – 

2.55) 

20- 30kg N/ha/yr No expected effect due to 

impacts on species’ broad 

habitat 

 In addition to the SPA qualifying features, a key difference to consider in terms of the 

SSSI is that the habitats themselves are notified in their own right, rather than as 

supporting habitat for bird species.  

 Additional features not listed on APIS which are part of the new Teesmouth and 

Cleveland Coast SSSI include the additional bird species added to the SPA following its 
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extension; their sensitivities are considered above in the context of the SPA.  The 

following additional mammal, invertebrate and habitat features are notified in the 

consolidated SSSI; information on habitat affinities was obtained from Natural 

England’s Citation15. 

 Table 3.3: Additional SSSI notified features (not listed by APIS)  

Notified feature Supporting 

habitat 

Proposed sensitivity / Critical Load 

Common seal Littoral sediment 

 

Unvegetated littoral sediment habitats (i.e. mud and 

sand flats) are not identified by APIS as vulnerable to 

atmospheric nitrogen deposition 

Invertebrate 

assemblage 

Coastal stable 

dune grasslands 

8 – 15kg N/ha/yr, as for other dune communities 

Dune slack (NVC 

SD16) and dune 

annual (SD19) 

communities 

Coastal stable 

dune grasslands 

8 – 15kg N/ha/yr, as for other dune communities 

 

3.3 Spatial disposition of qualifying and notified features 

Coastal dune grassland 

 APIS identifies the most sensitive habitat as coastal dune grassland, with a minimum 

Critical Load of 8kg N/ha/yr.  The SPA and SSSI citations identify this feature as 

occurring on the coast to the north and south of the River Tees, together with a small 

area adjoining the river to the east of Seal Sands; Natural England have plotted its 

extent on a plan16.  This latter area is the closest to the Proposed Installation, around 

5.8km north-east of the Site; there are no occurrences of this habitat in closer 

proximity. 

Saltmarsh habitat  

 The nearest area of saltmarsh on the Natural England plan is associated with 

Greatham Creek, just over 4.0km north-east of the Site; there are no areas of 

saltmarsh mapped in closer proximity. 

 
15 https://designatedsites.naturalengland.org.uk/PDFsForWeb/Citation/2000856.pdf  
16 Natural England (2018). Distribution of saltmarsh and sand dune habitats within Teesmouth and 
Cleveland Coast SSSI. 1:40000 scale plan, 26/06/18 

https://designatedsites.naturalengland.org.uk/PDFsForWeb/Citation/2000856.pdf
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Coastal and floodplain grazing marsh habitat 

 This is the main terrestrial habitat in relatively close proximity to the Proposed 

Installation, with an extensive area located less than 0.7km north-east of the Site at 

its closest point.  Most of this area is within RSPB Saltholme reserve. 

 The Low and Medium Altitude Hay Meadows Critical Load of 20kg N/ha/yr is most 

appropriate for assessing this feature in its role as a supporting habitat for SPA and 

SSSI qualifying and notified features. 

Open water habitats 

 Open water habitats (i.e. the River Tees) directly adjoin the Proposed Installation.  

3.4 Sensitivity to NOx levels 

Critical Levels 

 The AQA, and this interpretive report, apply the recommended Critical Level for 

protection of ecosystems of 30µg/m3 long-term (annual mean) NOx level, and 

75µg/m3 short-term (24-hour mean).  Unlike Critical Loads for nitrogen deposition, 

they are not habitat specific, but are designed to protect the most sensitive 

components of the ecosystem. 
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Fig. 3.1: Statutory Designated Sites and RSPB Saltholme 
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4 Assessment of ecological effects 

4.1 Predicted impacts 

AQA predictions 

Nitrogen deposition 

 The predicted contours for nitrogen deposition are appended to this document.  This 

shows the maximum process contribution (PC) at grassland / heathland deposition 

velocities as just over 0.1kg N/ha/yr on vegetated habitats within the SPA and SSSI to 

the north of the River Tees, and a maximum of 0.25 – 0.3kg N/ha/yr over the River 

Tees.   

 The maximum background deposition rate given on APIS Site Relevant Critical Loads 

for the whole SPA is 17.4kg N/ha/yr, but the APIS Query by Location tool for the area 

of terrestrial habitat closest to the emission source (grid reference 453525, 525670) 

gives a background of 12.04kg N/ha/yr. 

NOx levels: annual mean 

 The predicted annual mean NOx level contours are set out in Figure 5.5 of the AQA, 

and appended to this document. This shows the 1% screening threshold (0.3µg/m3) 

extending over the coastal and floodplain grazing marsh habitat of the SPA and SSSI, 

in the southern and western part of RSPB Saltholme.  The maximum PC is 1.0µg/m3 in 

the extreme south-west corner, which is 3% of the Critical Level (see AQA Table 5.5). 

 The maximum PC over the River Tees section of the SPA and SSSI is given in the AQA 

as 4.8µg/m3, which is 15.9% of the Critical Load.   

 Background levels given in the AQA are 25.3µg/m3, which would give a maximum PEC 

on coastal and floodplain grazing marsh habitat of 26.3µg/m3 (88% of Critical Level); 

however, on the river the PC would result in an exceedance of the Critical Level, with 

a PEC calculated at 30.1µg/m3. 

NOx levels: 24-hour mean 

 The predicted short-term (24-hour) NOx level contours are shown on Figure 5.6 of the 

AQA, and appended to this document. They show the 10% screening threshold of 

7.5µg/m3 located outside the boundary of terrestrial (coastal and floodplain grazing 

marsh) habitats within the SPA and SSSI. 

 The maximum PC over the River Tees section of the SPA and SSSI is given in the AQA 

as 24.0µg/m3; the AQA reports that this is greater than 20% of the difference 
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between the short-term background concentration and the Critical Level, leading to a 

risk of exceedance. 

4.2 Predicted ecological effects of nitrogen deposition 

Effects on sand dune habitat 

 There are no predicted effects on coastal sand dunes, the most sensitive notified 

feature of the SSSI and supporting habitat of the SPA, with a lower Critical Load (for 

decalcified fixed dunes) of 8kg N/ha/yr.  The spatial extent of the 0.08kg N/ha/yr 

contour is confined to riparian and coastal grazing marsh habitat, remote from the 

nearest dune habitat. 

Effects on coastal grazing marsh habitat 

 Effects on coastal grazing marsh habitat, with a lower Critical Load of 20kg N/ha/yr,  

can be considered as inconsequential or de minimis, below the 1% screening 

threshold.  Figure 5.7 illustrates that the 0.2kg N/ha/yr contour falls outside the 

boundary of terrestrial sections of the SPA and SSSI.  In addition, modelled 

background levels given by APIS of 12.04kg N/ha/yr are well below the Critical Load, 

so there would be no risk of a significant effect from a small magnitude exceedance of 

the screening threshold. 

Effects on River Tees 

 As noted in the previous section, there is no Critical Load applied to nitrogen 

deposition to open water habitats, and eutrophication effects have to be considered 

in the context of fluvial and atmospheric inputs across the whole catchment.  Figure 

5.7 illustrates that the area subject to elevated nitrogen deposition rates is very small 

in area, compared to the total Tees catchment. Within this area, nitrogen deposition 

to land will not have a linear relationship with runoff to rivers – a proportion will be 

incorporated into vegetation and soils.  It will therefore have a negligible magnitude 

effect on total nutrient-nitrogen concentrations in the River Tees. 

 Three other factors are important when considering the effects of atmospheric 

nitrogen deposition on river systems: 

• In accordance with Environment Agency guidance, nitrogen deposition rates 

are calculated using either grassland / heathland or woodland deposition 

velocities (see AQA Table 3.4) depending on habitat. Deposition velocities to 

open water habitats without emergent vegetation are lower; therefore 
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predicted contours will over-estimate actual direct deposition rates to the 

river; and 

• In the unlikely event that there was a measurable effect on the nutrient-

nitrogen status of the river, this would have to be of sufficient magnitude to 

affect SPA and SSSI features, either through effects on common tern through 

prey-availability (i.e. effects on fish) or through downstream effects on habitat 

quality for other species (e.g. promotion of algal growth on intertidal mud 

habitats); and 

• For an ecological effect to occur, the estuary would have to be nitrogen rather 

than phosphorus limited.    

 When all the above factors are considered, it can be safely concluded that the 

predicted effects of nitrogen deposition on the river are of negligible significance.  

4.3 Predicted effects of long-term NOx levels 

Effects on coastal grazing marsh habitats 

 The predicted PC to annual mean NOx levels is above the 1% screening threshold, in a 

situation where the PEC is over 70% of the Critical Level of 30µg/m3. However, the 

PEC is predicted to remain safely below the Critical Level, in a situation where 

background NOx levels have a downward trend (see APIS Trends for SPA17).  When 

this is coupled with the precautionary assumptions built into the dispersion 

modelling, and explained in the AQA, there is no risk of exceedance of Critical Level, 

and therefore no likelihood of effect on this feature. 

Effects on River Tees 

 The predicted effects on the River Tees close to source involve a large magnitude 

(>10%) PC, which results in the PEC just exceeding the Critical Level.  As such, this 

appears to fall into the category of impact which Environment Agency Operational 

Instruction 67-12 states cannot be regarded as having no likely significant effect (see 

section 2.2 above).  However, the area potentially affected is limited to the River 

Tees, and does not contain any vegetated habitats which would be potentially 

vulnerable to elevated atmospheric NOx levels.  Therefore, leaving aside the 

precautionary assumptions made in the dispersion modelling, there is no likelihood of 

a significant effect on SPA or SSSI features or supporting habitats as a consequence of 

elevated NOx levels in this area. 
 

17 http://www.apis.ac.uk/srcl/select-a-feature?site=UK9006061&SiteType=SPA&submit=Next  

http://www.apis.ac.uk/srcl/select-a-feature?site=UK9006061&SiteType=SPA&submit=Next
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4.4 Predicted effects of short-term NOx levels 

 The risk of exceedance of short-term NOx levels is only predicted by the AQA in the 

area over the River Tees, closest to the emission source.  The same conclusions 

regarding lack of sensitive SPA / SSSI features or supporting habitat in this area are 

equally applicable to consideration of short-term NOx. 

 It should also be noted that the 75µg/m3 Critical Level is only likely to have a 

measurable effect on vegetation in circumstances where sulphur dioxide or 

tropospheric ozone levels are also elevated. Background sulphur dioxide levels are 

well below their Critical Levels with a declining trend. 

 When these factors are taken into account, there is no likelihood of a significant 

effect on SPA or SSSI features or supporting habitats as a consequence of elevated 

short-term NOx levels.  
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5 Conclusions 

 The assessment has considered the sensitivity and spatial disposition of SPA 

qualifying features, SSSI notified features, and supporting habitats of Teesmouth and 

Cleveland Coast SPA, Ramsar Site and SSSI. 

 The dispersion model does not predict any effects on the most sensitive sand dune 

habitat, due to its location a minimum of 4km from the Proposed Installation. 

 Predicted impacts of nitrogen deposition on coastal and floodplain grazing marsh 

habitat within RSPB Saltholme are below the 1% screening threshold, and can 

therefore be considered inconsequential or de minimis.  Background deposition rates 

are predicted to remain below the 20kg N/ha/yr lower Critical Load for this habitat, 

and there is therefore no risk of any effect on supporting habitats of qualifying or 

notified features of the designated sites. 

 Due to proximity to the Site, the magnitude of impact on part of the River Tees 

section of the SPA and SSSI is higher, reaching a process contribution (PC) of 0.3kg 

N/ha/yr.  However, open water habitats do not have a Critical Load applied, and there 

is no clear effect pathway to the avian qualifying features of the designated sites.  In 

addition, the magnitude of effect and its spatial extent is extremely small relative to 

other sources of dissolved nitrogen in the Tees catchment. Potential effects can 

therefore be considered inconsequential. 

 Oxides of nitrogen levels are predicted to exceed the screening threshold over part of 

the coastal and floodplain grazing marsh habitat within the SPA, Ramsar Site and SSSI.  

However, the predicted environmental concentration (PEC) is predicted to remain 

safely below the Critical Level, in a context of declining trends in NOx levels. There is 

therefore no risk of any effect on designated sites. 

 A high magnitude effect on oxides of nitrogen levels is predicted over a small area of 

the River Tees, resulting in a slight exceedance of the Critical Level.  However, this 

does not affect any vegetated habitats, and therefore is not predicted to have any 

effect on qualifying or notified features of the designated sites. 

 It can therefore be concluded that there would be no likely significant effect on 

qualifying features of Teesmouth and Cleveland Coast SPA and Ramsar site, and no 

significant harm to notified features of Teesmouth and Cleveland Coast SSSI.  
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Appendix 1: Dispersion and deposition model plots (© Sol Environment) 

A: Nutrient nitrogen (kg N/ha/yr) 
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B: Annual mean NOx (µg/m3) 
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C: Short-term (24-hour) NOx (µg/m3) 
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