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Emission  Notes  

Emissions Introduced by the CCF (with Carbon Capture Scenario only)  

Amine 1 Secondary Amine 

Amine 2 Secondary Amine 

Direct Nitrosamine 1 Nitrosamine formed within CCF 

Direct Nitrosamine 2 Nitrosamine formed within CCF 

Ammonia Formed with CCF 

Aldehydes Assessed as Formaldehyde 

Amides Assessed as Formamide 

Degradant 100 Organic compound formed within CCF 

Degradant 101 Organic compound formed within CCF 

Degradant 102 Organic compound formed within CCF 

 

2.2 ENVIRONMENTAL STANDARDS  

HUMAN HEALTH  

2.2.1. Table 2-2 shows the environmental assessment levels for the protection of human health applied to 
this assessment. They comprise a mix of statutory air quality standards and non-statutory 
Environmental Assessment Levels (EALs) derived by Environment Agency and, for carbon capture 
plant emissions for which Environment Agency has not derived EALs, by Shell. These are jointly 
termed Air Quality Assessment Levels (AQAL). 

ECOLOGY 

2.2.2. Table 2-3 and Table 2-4 show the environmental assessment levels for the protection of ecology 
applied to this assessment. They comprise a mix of statutory air quality standards and non-statutory 
critical levels and critical loads available from the APIS website (www.apis.ac.uk). 

http://www.apis.ac.uk/
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Pollutant  Deposition Velocity for 
Moorland/Short Vegetation 

(mm/s)  

Deposition Velocity for 
Forest/Tall Vegetation (mm/s)  

Hydrogen Chloride 25 60 

Amines  20 30 

 

4.9.4. The factors for the conversion of µg/m2/s of the individual pollutants including amines to nitrogen 
deposition in kgN/ha/yr are dependent on the molecular weight and nitrogen content of the specific 
pollutant. The specific amines are listed in Appendix D.  
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Pollutant  Averaging 
Period  

AQAL 
(µg/m 3) 

Max 
Baseline  
(µg/m 3) 

Max With 
Carbon 
Capture 
(µg/m 3) 

Max With 
Carbon 

Capture PC 
(µg/m 3) 

Max PC as 
% of EAL  

Back -
ground  
(µg/m 3) 

PEC 
(µg/m 3) 

PEC as % 
of EAL  Insignificant ? 

 TOC (as 
Benzene) Annual Mean 5 0.14 0.13 0.02 0.5% 0.51 0.64 12.9% Yes 

Carbon 
Monoxide 8 Hour Mean 10000 34.72 32.79 9.65 0.1% 175.00 207.79 2.1% Yes 

Ammonia 
Hourly Mean 2500 4.91 4.52 0.47 <0.1% 2.40 6.92 0.3% Yes 

Annual Mean 180 0.15 0.09 0.00 <0.1% 1.20 1.29 0.7% Yes 

Cadmium and 
Thallium Annual Mean 0.005 0.00025 0.00023 0.000041 0.8% 0.00 0.00 6.5% Yes 

Mercury 
Hourly Mean 0.6 0.008 0.011 0.004 0.6% 0.02 0.03 5.1% Yes 

Daily Mean 0.06 0.0028 0.0026 0.0010 1.7% 0.01 0.01 21.0% Negligible 

Other Metals Annual Mean 0.02 0.0037 0.0034 0.0006 3.1% 0.00 0.01 25.0% Negligible 
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5.4 ECOLOGICAL IMPACTS 
5.4.1. This section provides the maximum impacts on sites designated for nature conservation at 

international/national and local levels. The sites included in the assessment are listed in Table 2-3 
and Table 2-4 respectively, with the distance scoping criteria provided in Section 4.3 and the 
insignificance criteria provided in Section 5.1 above. 

CRITICAL LEVELS  

Nitrogen Oxides  

5.4.2. Table 5-5 and Table 5-6 show the maximum modelled contributions and PCs for annual mean 
nitrogen oxides concentrations and daily mean nitrogen oxides respectively over designated sites 
across all years.  

5.4.3. The With Carbon Capture PC is insignificant over all sites. The PEC exceeds the critical level for 
annual mean NOx in places, but this is due to impacts from sources other than the Riverside 
campus. The PEC is within the daily mean NOx critical level everywhere. 

5.4.4. Furthermore, all sites experience areas of beneficial PCs (a reduction in concentrations with the 
CCF) and adverse PCs (an increase with the CCF). 

5.4.5. Figures A-22 and Figure A-24 show the spatial distribution of the With Carbon Capture scenario 
contribution to annual mean and daily mean NOx across the study area for 2020. Maximum 
concentrations occur over the Thames. The With Carbon Capture PCs are shown in Figure A-23 
and Figure A-25. 

5.4.6. As seen in the case of pollutants relevant to human health, the maximum PCs (both beneficial and 
adverse) are concentrated in the immediate vicinity of the Stack(s) and driven by changes in building 
downwash effects. These effects only influence concentrations over Crossness LNR, where the 
adverse PC is a maximum of 0.6% of the critical level and the maximum beneficial PC is a maximum 
of 1.9% of the critical level. Elsewhere across the study area impacts are less than 0.5% of the 
critical level whether beneficial or adverse. 

Sulphur Dioxide  

Table 5-7 shows the maximum modelled contributions and PCs for annual mean sulphur dioxide 
concentrations over designated sites across all years. The PC is insignificant (<1% of the critical 
level) over all sites. 

Ammonia  

5.4.7. Table 5-8 shows the maximum modelled contributions and PCs for annual mean ammonia 
concentrations over designated sites across all years. There are no adverse PCs over any site. The 
maximum beneficial PC is insignificant (<1% of the critical level) over all sites except Ingrebourne 
Marshes and Inner Thames Marshes where the PC exceeds 1% beneficial. 

5.4.8. Figure A-26 shows the spatial distribution of the ammonia PC for 2020. The only area of adverse 
impacts is a small area to the north of the Riverside Campus on the banks of the Thames, where 
there are no nature conservation sites. 
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Table 5-9 - Maximum contributions and PC  for  nitrogen  deposition over sites designated for nature conservation (kgN/ha/yr)  

Site  Desig -
nation  

Depos -
ition 
Type  

Critical 
Load  

Baseline 
(max)  

With 
Carbon 
Capture 
(max)  

Max 
Beneficial 

PC 

Max 
Adverse 

PC 

Adverse 
PC as % of 

CL 

PEC at 
Max 

Adverse 
Impact  

Epping Forest SSSI Moorland 5 0.046 0.031 -0.015 - - 14.59 
Epping Forest SSSI Forest 10 0.073 0.050 -0.023 - - 26.62 
Ingrebourne Marshes SSSI Moorland 15 0.821 0.559 -0.264 - - 12.17 
Oxleas Woodlands SSSI Forest 15 0.229 0.188 -0.045 - - 24.18 
Inner Thames Marshes SSSI Moorland 10 0.958 0.752 -0.236 - - 12.20 
West Thurrock SSSI Moorland 10 0.000 0.000 0.000 - - 12.22 
Crossness LNR Moorland 10 0.377 0.390 -0.331 0.013 0.13% 12.41 
Lesnes Abbey Woods LNR Forest 10 0.296 0.283 -0.048 - - 23.92 
Rainham Marshes LNR Moorland 10 0.915 0.734 -0.231 - - 12.18 

 

Table 5-10 - Maximum contribution s and PC for acid  deposition over sites designated for nature conservation (keq/ha/yr)  

Site  Desig -
nation  

Depos -
ition 
Type  

Critical 
Load  

Baseline 
(max)  

With 
Carbon 
Capture 
(max)  

Max 
Beneficial 

PC 

Max 
Adverse 

PC 

Adverse 
Impact as 
% of CL  

PEC at 
Max 

Adverse 
Impact  

Epping Forest SSSI Moorland 1.584 0.014 0.012 -0.002 0.0% 0.00 1.12 
Epping Forest SSSI Forest 1.730 0.029 0.025 -0.004 0.0% 0.00 2.03 
Oxleas Woodlands SSSI Forest 2.720 0.090 0.095 -0.008 0.5% 0.00 1.87 
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7 CONCLUSIONS 

7.1 HUMAN HEALTH  

COMBUSTION-RELATED POLLUTANTS  

7.1.1. The With Carbon Capture PC for existing combustion-related pollutants including nitrogen dioxide, 
sulphur dioxide, particulate matter, hydrogen chloride, hydrogen fluoride, ammonia and metals is 
insignificant  or classed as negligible  due to the PEC being well within the AQAL.  

7.1.2. This conclusion is robust since the assessment has tended to overestimate impacts and the 
conclusions hold even if overall model uncertainty is taken into account (from general model 
uncertainty up to +/-50% for short term metrics and +/-10% for long term metrics). 

CARBON-CAPTURE RELATED POLLUTANTS  

7.1.3. The With Carbon Capture PC for direct emissions of amines, aldehydes, amides and other 
degradants except nitrosamines is insignificant . This conclusion is robust since taking account of 
overall model uncertainty (+/-50%, driven by overall model uncertainty), the process contribution will 
remain insignificant for all metrics. 

7.1.4. The process contributions to concentrations of nitrosamines and nitramines in the Core Scenario do 
not screen as insignificant, and the maximum modelled contribution with amines at their emission 
limit value is approximately 18% of the EAL for nitrosamines and 9% of the EAL for nitramines in 
residential receptor areas. However, the concentrations will not exceed the EAL even if uncertainty 
of +/-70% (driven by kinetic reaction parameter uncertainty) is taken into account and/or if the impact 
is assessed as nitrosamines and nitramines separately or combined. 

7.1.5. Moreover, the EAL has been set conservatively at the EAL for one of the most toxic nitrosamines 
(NDMA) and the proposed ELV takes account of potential short-term fluctuations in emissions and 
hence is likely to overestimate typical (average) emissions. Therefore, taking into account the likely 
underestimation of nitrosamine and nitramine degradation/removal processes in the ADMS 
chemistry module, this is an acceptable  maximum impact within the wider study area and health 
effects are likely to be insignificant. 

7.2 ECOLOGY 

CRITICAL LEVELS 

7.2.1. The With Carbon Capture PC for concentrations of NOx and SO2 over sites designated for nature 
conservation is insignificant  where any adverse impacts occur, and also beneficial in places. The 
conclusion is robust since taking a conservative view of overall model uncertainty of +/-10% (with 
the upper limit driven by long term concentration model uncertainty) together with the many 
conservative assumptions in the modelling, the PC would remain insignificant.  

7.2.2. The process contribution to concentrations of ammonia is beneficial over all sites, but any effects 
are unlikely to be measurable since total concentrations are dominated by emissions from 
agriculture and long-range transport. 
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CRITICAL LOADS  

7.2.3. The process contribution to nitrogen and acid deposition is insignificant  over all designated sites 
where any adverse impacts occur, and also beneficial in places. This is driven by the beneficial 
impacts on ammonia concentrations. Taking into account uncertainty (+/-10% driven by model 
uncertainty) and overall conservative assumptions in the modelling, this conclusion is robust.  

7.3 CONCLUSIONS 
7.3.1. The overall conclusions of the air dispersion modelling are that no significant effects are likely on 

either human health or local habitats. 
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Figure A-1 - Site setting and study area . The CCF Stack (s) are shown as a red filled triangles . Dotted lines 
show the distance from the CCF Stack (s). 
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Figure A-2 - Illustrative key residential areas ( receptors for chronic human health effects ) within 3km of 
the Stack (s). The CCF Stack (s) are shown as a red filled triangles . 
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Figure A-7 - With Carbon Capture PC for hourly mean nitrogen dioxide, modelled using meteorological 
data from 2020. Contour interval: 5 µg/m 3 (2.5% of AQAL)  
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Figure A-10 - With Carbon Capture scenario PC for ground level concentrations of annual mean nitrogen 
dioxide, modelled using meteorological data from 2020. Contour interval: 0.2 µg/m 3 (0.5% of AQAL)  

 
















































































































































