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1 Introduction  

1.1.1 This appendix sets out the quantitative approach that has been undertaken to assess 
the impact of Proposed Development on air quality during construction and 
operation. This includes an assessment of: 

• The change in emissions of pollutants associated with traffic on the local road 
network during the construction and operational phases of the Proposed 
Development in isolation following best practice methods. 

• Emissions of pollutants associated with the operation of the energy plant at 
the proposed WWTP in isolation following best practice methods. 

• The combined impacts and effects of the operational phase emissions from 
traffic on the local road network and the energy plant following best practice 
methods.  

1.1.2 The assessment within Chapter 7: Air Quality has been informed by the use of 
atmospheric dispersion modelling. Separate dispersion models were created to 
assess the construction traffic, operation traffic and the energy centre impacts. The 
approach for dispersion modelling of these aspects has been discussed in the 
following sections. 
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• Wind speed affects the distance which emissions travel over time and can 
affect dispersion by increasing the initial dilution of pollutants and, in the 
case of point sources, inhibiting plume rise; and 

• Atmospheric stability is a measure of the turbulence of the air, and 
particularly of its vertical motion. It therefore affects the spread of the plume 
as it travels away from the source. ADMS uses a parameter known as the 
Monin-Obukhov length that, together with the wind speed, describes the 
stability of the atmosphere.  

2.2.2 For meteorological data to be suitable for dispersion modelling purposes, 
parameters need to be measured on an hourly basis. These parameters include wind 
speed, wind direction, cloud cover and temperature. The year of meteorological data 
that is used for a modelling assessment can have a significant effect on source 
contribution concentrations therefore dispersion model simulations were performed 
for emissions from the site using five years of data.  

2.2.3 Following consideration of the meteorological data available, data from the 
Cambridge City Airport meteorological station (with missing data supplemented 
from RAF Mildenhall1) was used as this is the most representative data available for 
the study area. Detailed analysis of the meteorological inputs has been undertaken 
in Chapter 19: Odour. 

2.2.4 The Cambridge City Airport meteorological station is located approximately 1.7 
kilometres south of the proposed WWTP. Wind roses have been generated for each 
of the five years of meteorological data used in this assessment, as shown in Figure 
2.1. The wind roses illustrate that in all meteorological years, there is a dominance of 
strong winds from the south west. 

Figure 2.1: Wind roses for Cambridge City Airport (2016-2020) 

  
2016 2017 

 
1 No night-time data is available for Cambridge City Airport, so data for Mildenhall (the next closest 
meteorological site) has been patched into the data to provide night-time values. 
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Figure 2.2: Surface roughness included in dispersion model 

 

Notes:   The units applied are model specific and not representative of real-life heights  

2.3 Background concentrations and deposition 

Background concentrations 

2.3.1 Total air pollutant concentrations comprise a background and local component. 
Background concentrations are determined by regional, national and international 
emissions, and often represents a significant proportion of the total pollutant 
concentration. The local component is determined by local pollutant sources such as 
roads, and in this case, has been determined using the ADMS and ADMS-Roads 
model. 

2.3.2 Background concentrations are added to the pollutant contributions from the road 
and plant sources to determine the total pollutant concentrations at modelled 
receptors. 
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2.4 Assessment of effects at ecological receptors 

2.4.1 Rates of nitrogen and acid deposition are directly related to concentrations of 
atmospheric pollutants which contain nitrogen and sulphur. The impact of ecological 
designated sites should be assessed against the site relevant: 

• critical levels – Pollutants of concern: NOx and SO2 

• nutrient nitrogen critical loads – Pollutants of concern: NO2 and ammonia (NH3) 

• acid deposition critical loads – Pollutants of concern: NO2, ammonia (NH3) and 
SO2 

Critical levels – atmospheric NOx and SO2 

2.4.2 Critical levels for the protection of vegetation and ecosystems are specified within 
relevant European air quality directives as transposed into UK law. For both European 
and national sites, process contributions and predicted environmental concentrations of 
NOx and SO2 have been calculated for comparison against the critical levels. Background 
NOx and SO2 concentrations applied to each designated site are identified in Table 2-4. 

Critical loads – nitrogen deposition (Eutrophication) and acidification 

2.4.3 Critical loads are a quantitative estimate of exposure to deposition of one or more 
pollutants, below which significant harmful effects on sensitive elements of the 
environment do not occur, according to present knowledge. Process contributions to 
nitrogen and acid deposition have been derived from dispersion modelling.  

2.4.4 In addition to the contribution of NO2 to nitrogen deposition and acid deposition, there 
is also a relatively new recommendation from the IAQM  (Holman et al., 2020) and 
CIEEM  (Chartered Institute of Ecology and Envrionmental Management, 2021) to 
consider NH3 contribution to nitrogen deposition from road vehicles. For this 
assessment the NH3 contribution has also been accounted for when calculating acid 
deposition from road emissions. Whilst this is a relatively new area of assessment, and 
the tools and methodology are being developed, this report has considered the 
contribution of NH3 at ecological designations to nitrogen deposition and acid 
deposition from road vehicle emissions.  

2.4.5 Deposition rates were calculated using empirical methods within Habitats Directive 
Guidance (AQTAG.06) (Air Quality Advisory Group, 2014) and the National Highways 
‘Ammonia Nitrogen Deposition Tool (v3)’. The calculation steps are as follows  

• Assign relevant dry deposition velocity to pollutant and habitat (m/s) 

− NO2: 0.0015 m/s for grassland, 0.003 m/s for forest 

− NH3: 0.02 m/s for grassland, 0.03 m/s for forest 

− SO2: 0.012 m/s for grassland, 0.024 m/s for forest 
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• Dry deposition flux (µg/m2/s) = ground level concentration (µg/m³) x deposition 
velocity (m/s)              

• Convert units from µg/m2/s to units of kg/ha/yr by multiplying the dry deposition 
flux by standard conversion factors (95.9 for NO2); 

• Use ‘Ammonia Nitrogen Deposition Tool (v3)’ to calculate ammonia 
concentration and nitrogen deposition from road NOx  

• Add predicted dry nitrogen deposition from NO2 and NH3 to get total nitrogen 
deposition process contribution (kg/ha/yr) 

• Convert dry deposition flux (µg/m2/s) to units of equivalents (keq/ha/yr), which 
is a measure of how acidifying the chemical species can be, by multiplying the 
dry deposition flux (µg/m2/s) by standard conversion factors (6.84 for NO2, 18.5 
for NH3 and 9.84 for SO2). 

• Add predicted dry N and S deposition (keq/ha/year) to determine total acid 
deposition. 

2.4.6 Wet deposition in the near field is not significant compared with dry deposition for N, 
and therefore for the purposes of this assessment, wet deposition has not been 
considered. 

2.4.7 Predicted contributions to nitrogen and acid deposition were compared with the 
relevant critical load function for each habitat type associated with each designated site, 
as derived from Air Pollution Information System (APIS) (APIS, 2022). To assess a worst-
case, it has been assumed that the greatest deposition rates within each designation 
occur within each habitat type (in practice, the greatest deposition rates may occur 
where none of these habitats are present). 

2.4.8 For nitrogen deposition, the Proposed Developments contribution is assessed as a 
percentage, rounded to the nearest whole number, of the minimum critical load for the 
habitat. 

2.4.9 For acid deposition, the proposed WWTP’s energy plant contribution of combined 
nitrogen and sulphur species are assessed as percentage rounded to the nearest whole 
number against the CLMaxS and CLMaxN.  

2.4.10 For acid deposition, the contribution of nitrogen species from the traffic contribution of 
the Proposed Development  are added to the background acid deposition, which 
includes both nitrogen and sulphur species. Total acid deposition is assessed as a 
percentage rounded to the nearest whole number against the CLMaxN. Assessment of 
traffic impacts using the public highway 

2.4.11 This section describes the approach undertaken to assess the air quality impact of 
construction and operation traffic associated with the Proposed Development on 
nearby sensitive receptors.  
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3 Assessment of Traffic Emissions 

3.1 Model selection 

3.1.1 The assessment has used a dispersion model called ‘ADMS-Roads’ (version 5.0.1.3); a 
PC-based model of dispersion in the atmosphere of pollutants released from road traffic 
sources, produced and validated by Cambridge Environmental Research Consultants 
(CERC). This model is widely used in the UK, including by local authorities for Review and 
Assessment purposes and to support planning application assessments. 

3.2 Traffic data 

3.2.1 Traffic flows in 24-hour Annual Average Daily Traffic (AADT) flow format were provided 
by the Proposed Development’s traffic consultants for: 

• Base year 2019 (adjusted from a 2022 base year for local roads) 

• Construction phase 

− Do-Minimum 2026 (a future-year scenario in which the Proposed 
Development has not been built; includes committed developments)   

− Do-Construction 2026 (a future-year scenario in which peak construction 
traffic movements take place; includes committed developments)  

• Operational phase 

− ‘Do-Minimum’ 2028 (a future-year scenario in which the Proposed 
Development has not been built; includes committed developments) 

− ‘Do-Something’ 2028 (a future-year scenario in which the Proposed 
Development has been built; includes committed developments and 
decommissioning traffic for the existing Cambridge WWTP which will 
occur when the proposed WWTP is operational). 

3.2.2 2026 has been selected as the assessment year for the construction phase as this is the 
peak year that construction traffic will be travelling to and from the Proposed 
Development. The Proposed Developments construction traffic movements used in this 
assessment are for a peak day and as such represent an extremely conservative 
assumption as they will be compared with annual averaging periods.  

3.2.3 2028 has been selected as assess the operational phase at is it the year in which the 
Proposed Development is expected to be fully operational. This is considered the worst-
case year as pollutant emission factors and background concentrations improve in 
future years with improvements in vehicle technology and uptake of cleaner vehicles on 
the roads. 

3.2.4 At junctions, speeds have been reduced in accordance with the LAQM (TG22) (Defra, 
2021) guidance which states that: 
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‘For a busy junction, assume that traffic approaching the junction slows to an average of 
20kph. These should allow for a junction, which suffers from a lot of congestion and 
stopping traffic. In general, these speeds are relevant for approach distances of 
approximately 25m; 

For other junctions (non-motorway) and roundabouts where some slowing of traffic 
occurs, you should assume that the speed is 10kph slower than the average free flowing 
speed’. 

3.3 Emission factors 

3.3.1 The Emission Factor Toolkit (EFT) (Version 11.0), released November 2021, has been 
used to provide emission factors for use within the traffic modelling. A split of traffic 
composition including AADT and percentage of HDVs has been used to generate 
emission factors for each road link included in the model.  

3.4 NOx to NO2 relationship 

3.4.1 The model used for this assessment provides outputs for NOx which need to be 
converted to NO2 to allow comparison with the relevant air quality objectives and assess 
its contribution to nitrogen deposition. Defra provides a spreadsheet-based method, 
which is available from Defra’s Air Information Resource Website (Defra, 2020), for 
calculating annual mean NOx to NO2 conversions. This method has been used within the 
assessment and is the most appropriate way of determining NO2 concentrations from 
road NOx contributions. 

3.5 NOx to NH3 relationship 

3.5.1 The model used for this assessment provides outputs for NOx which need to be 
converted to NH3 to assess its contribution to nitrogen deposition. National Highways 
provides a spreadsheet-based method (‘Ammonia Nitrogen Deposition Tool (v3)’) for 
calculating annual mean NOx to NH3 conversions. This method has been used within the 
assessment and is the most appropriate way of determining NH3 contribution to 
nitrogen deposition from road NOx contributions. 
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4 Assessment of the Operational Energy Plant 

4.1 Energy plant model selection 

4.1.1 The assessment uses a dispersion model called ADMS (version 5.2); a PC-based model 
produced and validated by Cambridge Environmental Research Consultants (CERC) of 
the dispersion in the atmosphere of pollutants released from energy plant sources.  

4.2 Modelled scenarios 

4.2.1 The emission sources which have been included within this assessment are  

• Two 3.4MW thermal input steam raising boilers (one duty, one standby) 

• Two 1.5MW thermal input CHPs 

• One flare 

4.2.2 The boilers and CHPs are capable of operating on both natural gas and biogas. The flare 
would only operate on biogas. The emissions of pollutants such as NOx and SO2 are 
greater from biogas than natural gas combustion, therefore, only scenarios assuming 
the boilers, CHPs and flare operating on biogas have been modelled. 

4.2.3 Two scenarios have been modelled for this assessment: 

• Scenario 1 (normal operation): One biogas boiler and two biogas CHPs 

• Scenario 2 (abnormal operation): One biogas boiler, two biogas CHPs and one 
flare 

4.2.4 To undertake a conservative assessment, it has been assumed for both scenarios that 
one boiler and two CHPs will be operating at full load continuously all year. In practice, 
the operation of the CHPs with heat recovery would negate the requirement for the 
operation of the boiler and overall site emissions would therefore be lower than those 
included in the modelling. The results have been compared to the long and short term 
AQALs. 

4.2.5 For Scenario 2, it has also been conservatively assumed that the flare will be operating 
continuously all year at maximum load. However, the flaring stack would only be used 
when  

• there is too much biogas produced for combustion in the CHPs or boilers; 

• during a failure event on site to safely dispose of any biogas; or 

• to safely dispose of biogas with a high sulphur content (sour biogas) that may be 
produced as a result of the digestion process and which cannot be used in the 
CHPs or boilers. 
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Figure 4.1: Buildings used within assessment   
Note: Red point is the boiler/CHP stack 

4.5 Terrain data 

4.5.1 The presence of elevated terrain can significantly affect (usually increase) ground level 
concentrations of pollutants emitted from elevated sources such as stacks by reducing 
the distance between the plume centre line and ground level. Terrain can also increase 
turbulence and, hence, plume mixing which can also reduce ground level 
concentrations. Guidance provided by CERC states that terrain effects should only 
considered in the model where the gradient exceeds 1:10.  

4.5.2 The design of the proposed WWTP includes creating a depression in the existing terrain 
to help soften landscape and visual impacts (Chapter 2: Project Description). Therefore, 
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‘OS Terrain® 50’ data has been included in the dispersion model and modified to 
account for the new depression relative to surrounding ground level and the addition of 
the 5m earth bank that surrounds the proposed WWTP. 

4.6 NOx to NO2 relationship 

4.6.1 The NOx emissions associated with combustion activities such as boilers at the proposed 
WWTP will typically comprise approximately 90-95% nitrogen monoxide (NO) and 5-10% 
nitrogen dioxide (NO2) at source. As described previously, the NO oxidises in the 
atmosphere in the presence of sunlight, ozone and volatile organic compounds to form 
NO2, which is the principal concern in terms of environmental health effects. 

4.6.2 There are various techniques available for estimating the portion of the NOx that is 
converted to NO2, which will increase with distance from the source. The Environment 
Agency specified generator modelling guidance (Environment Agency, 2019) identifies 
that a 70% conversion of NOx to NO2 should be used for calculation of annual average 
concentrations and a 35% conversion of NOx to NO2 should be used for calculation of 
short-term concentrations. The Environment Agency’s recommended conversion rates 
have been used in this assessment.  

  



  
  

Cambridge Waste Water Treatment Plant Relocation Project 
Appendix 7.1: Air Quality Assessment Method 

23 
 

References 

Air Quality Advisory Group. (2014). AQTAG06 Technical guidance on detailed modelling approach for an 

appropriate assessment for emissions to air.  

APIS. (2022). Air Pollution Information Service (APIS). Retrieved from  

CCC. (2018). Cambridge City Council Local Plan. Retrieved from https://www.cambridge.gov.uk/local-

plan-

2018#:~:text=The%20Cambridge%20Local%20Plan%20forms,the%20determination%20of%20pl

anning%20applications. 

CCC. (2021, October). 2020 Air Quality Annual Status Report (ASR).  

CCC and SCDC. (2020). Greater Cambridge Sustainable Design and Construction Supplementary Planning 

Document. Greater Cambridge Shared Planning.  

Chartered Institute of Ecology and Envrionmental Management. (2021). Retrieved from  

 

Copernicus Land Monitoring Service. (2018). Retrieved from Copernicus: 

 

Defra. (1997, March). ‘The United Kingdom National Air Quality Strategy’, Cm 3587, Department for 

Environment Food and Rural Affairs.  

Defra. (2003). Part IV of the Environment Act 1995 Local Air Quality Management.  

Defra. (2019, January). The Clean Air Strategy.  

Defra. (2020). Defra Background maps. Retrieved from https://uk-air.defra.gov.uk/data/laqm-

background-maps 

Defra. (2020). National Pollution Climate Mapping (PCM) modelled background concentrations. 

Retrieved from data.gov.uk 

Defra. (2020). Nox to NO2 Calculator. Retrieved from https://laqm.defra.gov.uk/air-quality/air-quality-

assessment/nox-to-no2-calculator/ 

Defra. (2021). Air Quality Information Resource (Air). Retrieved from uk-air.defra.gov.uk 

Defra and Devolved Administrations. (2022). Local Air Quality Management – Technical Guidance 

LAQM.TG22.  

Department of Environment, Food and Rural Affairs. (2012, March). National Policy Statement for Waste 

Water: A framework document for planning decisions on nationally significant waste water 

infrastructure. Retrieved from www.defra.gov.uk: 

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

a/file/69505/pb13709-waste-water-nps.pdf 



  
  

Cambridge Waste Water Treatment Plant Relocation Project 
Appendix 7.1: Air Quality Assessment Method 

24 
 

Environment Agency. (2011). Additional guidance for H4 Odour Management: How to comply with your 

environmental permit. Retrieved from 

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

a/file/296737/geho0411btqm-e-e.pdf 

Environment Agency. (2019). Specified generators: dispersion modelling assessment. Retrieved from 

https://www.gov.uk/guidance/specified-generators-dispersion-modelling-assessment  

Environment Agency. (2020). LIDAR Composite DTM 2020 - 1m. Retrieved from https://data.gov.uk/: 

https://data.gov.uk/dataset/b1ff0a9c-74d3-4b97-a3fb-c8ab39ef6152/lidar-composite-dtm-

2020-1m 

Environment Agency. (2022). www.gov.uk. Retrieved from Air emissions risk assessment for your 

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

environmental-permit 

Environment Agency. (n.d.). www.gov.uk. Retrieved from https://www.gov.uk/topic/environmental-

management/environmental-permits 

European Union. (2008, April). Directive on ambient air quality and cleaner Air for Europe, Directive 

2008/50/EC Official Journal, vol. 152, pp. 0001-0044.  

European Union. (2015). Directive (EU) 2015/2193 of the European Parliament and of the Council of 25 

November 2015 on the limitation of emissions of certain pollutants into the air from medium 

combustion plants.  

Gov.uk. (2000). Statutory Instrument. Air Quality (England) Regulations, No. 928. 

Gov.uk. (2002). Statutory Instrument. Air Quality (England) (Amendment) Regulations, No. 3043.  

Gov.uk. (2010). Statutory Instrument. The Air Quality Standards Regulations, No. 1001.  

Gov.uk. (2016). Statutory Instrument. The Air Quality Standards (Amendment) Regulations, No. 1184.  

Gov.uk. (2018). Statutory Instrument. Environmental Permitting (England and Wales) (Amendment) 

Regulations 2018 No.110.  

Gov.uk. (2019). National Planning Practice Guidance ‘Air Quality'. Retrieved from 

https://www.gov.uk/guidance/air-quality--3 

Gov.uk. (2019). Statutory Instrument. Air Quality (Amendment of Domestic Regulations) (EU Exit) 

Regulations.  

Gov.uk. (2020). Statutory Instrument. Environment (Miscellaneous Amendments) (EU Exit) Regulations 

2020, No. 1313.  

Gov.uk. (2021). Statutory Instrument. Chapter 30, Schedule 11 Local Air Quality Management 

Framework of Environment Act 2021.  



  
  

Cambridge Waste Water Treatment Plant Relocation Project 
Appendix 7.1: Air Quality Assessment Method 

25 
 

Holman et al. (2014). IAQM Guidance on the assessment of dust from demolition and construction, 

Institute of Air Quality Management, London. Retrieved from  

f 

Holman et al. (2020). A guide to the assessment of air quality impacts on designated nature conservation 

sites – version 1.1. Retrieved from Institute of Air Quality Management: 

 

IAQM. (2018, October).  

 

Ministry of Housing, Communities and Local Government. (2021, July). National Planning Policy 

Framework.  

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

Planning for Air Quality’ version 1.2.  

National Highways. (2019). Standards for Highways. Retrieved from www.standardsforhighways.co.uk 

Parliament of the United Kingdom. (1990). Environmental Protection Act 1990.  

SCDC. (2018). South Cambridgeshire Local Plan. Retrieved from 

https://www.scambs.gov.uk/planning/local-plan-and-neighbourhood-planning/the-adopted-

development-plan/south-cambridgeshire-local-plan-2018/ 

SCDC. (2021, June). 2020 Air Quality Annual Status Report (ASR).  

South Cambridgeshire District Council Monitoring Data. (2021). Retrieved from Air Quality England: 

 

 

 






