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1 Introduction 

This addendum report provides additional information in support of permit application reference 
EPR/ZP3537AT/A001. The additional information addresses the following requests for clarification 
received from the Environment Agency in May 2019: 

1. Provide a cost benefit BAT assessment to show whether the proposed stack height is BAT. 

2. The abnormal risk assessment includes VOCs. Please explain the basis for including VOCs 
when considering the impact from abatement failure. 

3. Assess whether the visible plume could impact on the nearby A650. 

4. The dispersion modelling report does not include all nearby receptors. Please confirm 
whether, and how, the modelling has considered the worst case in terms of the impact at 
receptors. 

5. Provide further justification to show whether the emissions proposed for the following 
substances can be achieved:  

a. Oxides of nitrogen at 150 mg/m3  

b. Ammonia of 5 mg/m3, taking into account whether a reduced NOx limit could lead to 
increased ammonia slip. 

c. Sulphur dioxide at 18 mg/m3 

6. Provide information to show how the flow rate used in the dispersion modelling was 
calculated, taking into account that the flow rate used in the planning application document for 
100,000 tonnes per year is very similar to the flow rate used in the permit application for 
148,800 tonnes per year. 

2 Clarification 1a: Provide a cost benefit BAT assessment to show whether 
the proposed stack height is BAT 

The report “Proposed Aire Valley Clean Energy Facility – Environmental Permit Application – Air 
Quality Impact Assessment”1 included a stack height analysis (Section 4.1) for stacks between 45 m 
and 65 m at 5 metre intervals.  This has been updated with reference to the costs of these stack 
heights for these stacks, and is provided in Figure 1.  Figure 1 provides the results of the stack height 
assessment for the proposed facility, demonstrating the maximum long and short-term concentrations 
of NO2 and PM10, as a percentage of the respective air quality standard or guideline (AQSG), for the 
marginal costs of stacks between 45 m and 65 m compared to a reference point of 60 m. 

The results confirm a clear reduction in maximum pollutant concentrations between 45 m and 60 m, 
whereas above 60 m the reductions become less distinct. There is a clear break point in the graph at 
a stack height of 60 m, with much smaller reductions in modelled concentrations per unit cost of 
investment in stack height above this level.  On this basis, a stack height of 60 metres was adopted 
for the proposed facility.    

In addition, there are planning constraints on the height stack for the Clean Energy Facility, and it was 
considered that a stack height of 60m would be the maximum acceptable height in planning terms. 
Consequently, while lower and higher stack heights were investigated, the approach adopted was to 
ensure that the modelled impact using a stack height of 60m was acceptable, and that forecast levels 
of released substances complied with all relevant air quality standards and guidelines.  

                                                      
 
 
1 Ricardo Energy and Environment, “Proposed Aire Valley Clean Energy Facility – Environmental Permit Application – Air Quality Impact 
Assessment”, Report for Endless Energy Ltd., ED10527, Issue Number 3, 25/07/2017. 
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Figure 1: Stack height assessment results 

 
 

3 Clarification 2: The abnormal risk assessment includes VOCs. Please 
explain the basis for including VOCs when considering the impact from 
abatement failure 

 

VOCs are not considered in the abnormal risk assessment. VOCs are not applicable to the 
assessment as the abnormal operating conditions assessed; failure of NOx control, failure of 
particulate abatement, failure of acid gas abatement and failure of activate carbon injection, would not 
affect the level of VOCs emitted from the stack. 
 

4 Clarification 3: Assess whether the visible plume could impact on the 
nearby A650 

 

The original air quality impact assessment1 indicated that the plume from the proposed facility would 
be visible only infrequently and would cross the boundary of the site, in any direction, on average 
during 4% of daylight hours (between 7am and 6pm).  
 
For this addendum, the Atmospheric Dispersion Modelling System (ADMS) 5.22 was used to assess 
the potential impact of a visible plume on the nearby A650 specifically. The assessment for the A650 
was carried out using the same meteorological data input files as the original air quality impact 
assessment1, covering the years 2012 to 2016 inclusive. The effects of terrain on dispersion of 
emissions from the proposed facility were taken into account and local terrain data was incorporated 
into the modelling study at the highest appropriate resolution. Building effects were not included, as 
ADMS is unable to include building effects while the plume visibility option is selected. Source 
parameters used in the modelling assessment are summarized in Table 1. 
 

                                                      
 
 
2 More information about ADMS 5.2 available from http://www.cerc.co.uk/environmental-software/ADMS-model.html [accessed June 20191] 
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Table 1: Source information for modelling assessment 

Parameter Units Value 

Stack location 

• Easting: 

• Northing: 

Metres 

 

407988 

441452 

Stack height Metres 60 

Stack internal (flue) diameter Metres 1.47 

Volume flux Cubic metres per second (m3/s) 39.41 

Operating pattern  Continuous 

Discharge temperature Degrees C 140 

Discharge moisture level % by volume in wet release 19.32 

Initial water vapour mixing ratio at the source kg water / kg of dry release  0.149 

 

Two parallel lines of receptor points were modelled at locations along the A650, corresponding to the 
two directions of traffic (Figure 2). Receptor points were located with a spacing of 10m between 
receptor points, and cover locations on the A650 up to 1km away from the stack.  

Figure 2: Location of stack and receptors for modelling assessment of potential impacts on the A650 
 

 
 

The results of the assessment are set out in Table 2. This assessment forecasts that the plume would 
only be visible above any of the modelled A650 receptor points for 1 hour over the 5 year period from 
2012 to 2016, and no occurrences of visible grounded plumes were forecast. These results indicate 
that the proposed facility is forecast to have no impact on visibility at the nearby A650.  
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Table 2: Forecast frequency of visible plumes and visible grounded plumes at receptors along A650 

Parameter 
Model results 

2012 2013 2014 2015 2016 

Maximum frequency of any visible plume 
above A650 (hours per year) 

0 0 0 0 1 

Maximum frequency of visible grounded 
plume on A650 (hours per year) 

0 0 0 0 0 

 
 

5 Clarification 4: The dispersion modelling report does not include all nearby 
receptors. Please confirm whether, and how, the modelling has considered 
the worst case in terms of the impact at receptors 

In addition to the identified sensitive receptor locations included in the modelling 
assessment, the study assessed levels of released substances at a grid of points extending 3 km 
in each direction from the centre of the site.  The grid size was 101 × 101 points, resulting in a grid 
resolution of 60 m. The size of the grid was reviewed to confirm that the point of maximum 
concentration was identified. 

As a conservative approach, the point of maximum impact was used as the basis for assessing 
process contributions from the facility, even if the location does not represent a actual sensitive 
receptor. 
 

6 Clarification 5: Provide further justification to show whether the emissions 
proposed for the following substances can be achieved: oxides of nitrogen 
at 150 mg/m3, ammonia of 5 mg/m3, sulphur dioxide at 18 mg/m3 

The design organisation has confirmed that the following daily average values can be achieved at 
stack outlet (values expressed as mg/Nm3 (normal, corrected to11% O2, dry)).  

• Oxides of nitrogen (NOx): 150 mg/Nm3  

• Ammonia (NH3):  5 mg/Nm3  

• Oxides of sulphur (SOx):  18 mg/Nm3  

The design organisation confirms that the proposed limit of 150 mg/Nm3 on NOx emissions can be 
readily achieved by use of the NH3-based SNCR system.  This is independently confirmed in the draft 
BREF note for Waste Incineration3 Figures 8.15 to 8.17, which show that 31%4 of plants operating 
with SNCR and not with SCR achieve this limit on NOx emissions.  Many of these installations 
operate with a NOx emissions limit of 200 mg/Nm3, and so have no obligation or motivation to reduce 
emissions to below 150 mg/Nm3, even though this would be possible for plants equipped with SNCR.  
This further indicates that achieving a NOx emissions limit of 150 mg/Nm3 would be straightforward 
for many other facilities in Europe where this level is not already achieved, and can readily be 
achieved at the proposed Aire Valley Clean Energy Facility. 

The design organisation confirms that ammonia slip of 5 mg/Nm3 can be achieved by the use of a 
"High dust Catalyst" integrated on the fifth pass of the boiler associated with dolomite injection in the 
furnace (powder).  .  This is independently confirmed in the draft BREF note for Waste Incineration 
Figures 8.19 to 8.2`, which show that 76%5 of plants operating with SNCR and not with SCR achieve 
this limit on ammonia emissions.  Many of these installations achieve both NOx emissions below 150 
mg/Nm3 and ammonia emissions below 5 mg/Nm3 (e.g. UK07-2R and FI01-2R6).  The majority of 

                                                      
 
 
3 European Commission, “Best Available Techniques (BAT) Reference Document for Waste Incineration,” Final 
Draft (December 2018) 
4 Figures 8.15 to 8.17 show 107 plants with SNCR and without SCR.  Of these plants, 33 have NOx emissions 
below 150 mg/Nm3, and 74 have NOx emissions above 150 mg/Nm3. 
5 Figures 8.19 to 8.21 show 83 plants with SNCR and without SCR.  Of these plants, 63 have NH3 emissions 
below 5 mg/Nm3, and 20 have NH3 emissions above 5 mg/Nm3. 
6 UK07-2R: Allington incinerator Kent Line 2; FI01-2R: Ekokem Oyj installation, Riiihimäki, Finland Line 2 
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these plants operate with an ammonia emissions limit above 5 mg/Nm3, and so have no obligation or 
motivation to reduce emissions to below 5 mg/Nm3.  This further indicates that achieving an ammonia 
emissions limit of 5 mg/Nm3 would be straightforward for many other facilities in Europe where this 
level is not already achieved, and can readily be achieved at the proposed Aire Valley Clean Energy 
Facility. 

The draft BREF note for Waste Incineration confirms that the proposed limit of 18 mg/Nm3 on SOx 
emissions is already achieved at the majority of installations in Europe.  Figures 8.7 to 8.9 of this draft 
BREF note show that 83%7 of all plants listed achieve this limit on SOx emissions.  The vast majority 
of these installations operate with a SOx emissions limit of 20 mg/Nm3 or above (most commonly, a 
limit of 50 mg/Nm3), and so have no obligation or motivation to reduce emissions to below 20 
mg/Nm3, even though this would be possible at many installations.  This further indicates that 
achieving a SOx emissions limit of 18 mg/Nm3 would be straightforward for many other facilities in 
Europe where this level is not already achieved, and can readily be achieved at the proposed Aire 
Valley Clean Energy Facility. 

 

7 Clarification 6: Provide information to show how the flow rate used in the 
dispersion modelling was calculated, taking into account that the flow rate 
used in the planning application document for 100,000 tonnes per year is 
very similar to the flow rate used in the permit application for 148,800 
tonnes per year 

The air quality assessments used to support both the planning application and permit application were 
developed on the basis of the stoker capacity envelope to reflect the maximum emissions within the 
thermal capacity of the plant.  The same value was used for the air quality studies for the planning 
and permit applications.  Depending on the calorific value of waste processed, this could reflect a 
range of waste throughput values.  Different values for waste throughput values were under 
consideration during the planning and permitting process, resulting in different values being quoted in 
the air quality studies for the planning and permit applications.   

The values quoted in the introduction to the air quality assessment provided in support of the permit 
application  should not be taken as a statement of proposed plant capacity: this is presented 
elsewhere in the permit application documentation.   

 
 

                                                      
 
 
7 Figures 8.7 to 8.9 show 205 installations.  Of these plants, 171 have SOx emissions below 18 mg/Nm3, and 34 
have SOx emissions above 18 mg/Nm3. 
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