
# Text from EA RESPONSE 

1.1 Assessment and evidence of carbon 

monoxide (1-hour short term) and VOC’s 

[benzene] (short term) for the normal 

operations operating scenario. 

The model results for 1 hour mean carbon monoxide are as follows: 

Background:  519 µg/m3 

PC:    69 µg/m3 

EAL:   30,000 µg/m3 

PC/EAL:   0.23% 

PEC:   588 µg/m3 

PEC/EAL  1.96 % 

As the short-term PC/EAL is less than 10%, carbon monoxide is screened out of requiring further assessment. 

 

The model results for 1-hour mean benzene are as follows:  

Background:  1.42 µg/m3 

PC:    4.57 µg/m3 

EAL:   195 µg/m3 

PC/EAL:   2.35% 

PEC:   5.99 µg/m3 

PEC/EAL  3.0% 

As the short-term PC/EAL is less than 10%, VOCs (assessed as benzene) are screened out of requiring further assessment. 



1.2 Assessment of abnormal emissions 

scenario in accordance with Article 46(6) 

of the IED and inclusion of evidence that 

emissions of abatement failure are 

representative. The assessment should 

cover all relevant short-term pollutants 

(including PCBs) and a long term Human 

Health Risk Assessment (HHRA) for 

dioxins and furans (including PCB’s). 

As set out in the Air Quality report,1 abnormal emissions scenarios were assessed in accordance with Article 46(6) of the IED.  This article states: 

“Without prejudice to Article 50(4)(c), the waste incineration plant or waste co-incineration plant or individual furnaces being part of a waste incineration 
plant or waste co-incineration plant shall under no circumstances continue to incinerate waste for a period of more than 4 hours uninterrupted where 
emission limit values are exceeded.  The cumulative duration of operation in such conditions over 1 year shall not exceed 60 hours.” 

The four abnormal operating scenarios had regard to the provisions of Article 46(6) as set out in the Air Quality report section 4.9. Amendments have 
been made to values used for acid gases and oxides of nitrogen; results are presented in the response to Question 1.2.1.  

• 4.9.1 Scenario 1: Failure of NOx control 

Description of event: Emissions of oxides of nitrogen are controlled by careful control of the combustion and use of flue gas recirculation.  A failure 

of the NOx emissions control system could theoretically result in a short-term increase in emissions of oxides of nitrogen.  The Industrial 

Emissions Directive provide for an increase in NOx emissions from 200 mg/Nm3 to 400 mg/Nm3 over short periods of up to 60 hours per year.  An 

emission rate of 550 mg/Nm3 was modelled, corresponding to the maximum emission rate identified in studies for other similar sites based on 

measurements carried out at these sites.2  

 

• 4.9.2 Scenario 2: Failure of particulate abatement  

Description of event: In the event of a failure of a bag filter, the process line would be halted to enable a repair to be carried out without resulting in 

an exceedance of the emission limit.  However, in the unlikely event that this cannot be achieved, the Industrial Emissions Directive specifies that 

particulate matter could be emitted during abnormal operations at up to 150 mg/Nm3 for a period of up to four hours.  These conditions could take 

place for a maximum of 60 hours per year.  This was the case modelled.   

 

• 4.9.3 Scenario 3: Failure of acid gas abatement 

Description of event: Failure of the acid gas abatement system could potentially result in increased emissions of acid gases for a short period.  

The short-term unabated discharge concentrations of acid gases were taken from maximum reported potential failure case emissions for other 

similar sites, as follows:  

Hydrogen chloride3: 600 mg/Nm3  

Hydrogen fluoride: 8 mg/Nm3 

Sulphur dioxide:  400 mg/Nm3 

Again, the occurrence of these conditions is limited to four hours before processing must cease, and to a maximum of 60 hours in a year. 

 

• 4.9.4 Scenario 4: Failure of activated carbon injection  

This could potentially result in a short-term increase in emissions of particle-bound pollutants such as metals and dioxins and furans.  Activated 

carbon injection systems are reported to be up to 98.7% efficient in the removal of dioxins and furans.   On this basis, it was assumed that in the 

event of a failure of the activated carbon system, emissions of substances associated with particulate matter could theoretically increase by a 

factor of the order of 100 times for a period of up to 60 hours in a calendar year.  This is considered to be a conservative assessment as 

particulate bound pollutants will continue to be captured by the bag filters. The SCADA system will monitor carbon usage and will detect and 

highlight any issues so that appropriate remedial measures can be put in place. 

The margins of safety built in to the design of the proposed facility means that any short-term failure would not be expected to result in the 

exceedances of short-term air quality standards and guidelines.   

The assessment set out in the Air Quality report addresses the potential influence of abnormal operating conditions on all potentially relevant 
substances, with the exception of PCBs.  The issue of emissions of PCBs under abnormal operating conditions is addressed below. 

 

Polychlorinated biphenyls (PCBs) 

The potential effects of emissions to air of PCBs under abnormal conditions was assessed using the information in “Proposed Aire Valley Clean 
Energy Facility Environmental Permit Application – Air Quality Impact Assessment Addendum” (22 October 2018).  The model results provided for 
normal operations in this document were used as the basis for evaluating the potential impacts of PCBs under abnormal operating conditions.  
Abnormal operating Scenarios 2 and 4 set out in the 2017 Air Quality report1 could potentially result in an increase in emissions to air of PCBs.  
Scenario 4 poses the greater risk of increased emissions of PCBs. Table 1 sets out the results of operation under abnormal operating Scenario 4. 
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Table 1: Effect of abnormal operating Scenario 4 on modelled concentrations of PCBs 

Substance and 
operating scenario 

AQ Standard/ 
Guideline 

(µg/m3) 

Process 
contribution 

(µg/m3) 

PC/ 
AQSG 

Annual mean 

Total PCBs  
Normal operation 

0.2 0.000105 0.053% 

Total PCBs 
Scenario 4 

0.2 0.000176 0.088% 

Maximum 1 hour mean 

Total PCBs  
Normal operation 

6 0.0023 0.038% 

Total PCBs 
Scenario 4 

6 0.23 3.8% 

 

The results show in this table demonstrate that, even making the worst-case assumptions built in to abnormal operating Scenario 4, modelled levels 
of PCBs are forecast to be well below the thresholds for significance of 1% of long term mean standards and guidelines, and 10% of short-term mean 
standards and guidelines.  Consequently, the findings of the Air Quality Report section 4.9.5 are unchanged: “It is concluded that foreseeable 
abnormal operating conditions would not result in a significant increase in emissions of airborne pollutants, and would not pose a significant risk of 
exceedance of the relevant air quality standards and guidelines.” 

 

Health risk assessment 

The health risk assessment report provides an assessment of the potential risks to health due to emissions from the proposed facility.  The majority of 
risks could be screened out without requiring further evaluation other than that provided in the Air Quality report.  However, an evaluation of the 
potential risks posed by emissions of dioxins and furans due to exposure via the full range of impacts was carried out. 

Scenarios 2 and 4 could potentially result in an increase in emissions to air of dioxins and furans.  Scenario 4 poses the greater risk of increased 
emissions of dioxins and furans.  The potential effects resulting from abnormal operating Scenario 4 on the results of the health risk assessment are 
provided in the updates to the Health Risk report Sections 6.1 to 6.4 below, with additional assessment of abnormal operating conditions in red text. 

_______________________________________________________________________________________________________________________ 

6.1 Risk estimates 

… 

It can be seen from the above results that the highest identified cancer risk and hazard quotient at a residential receptor is at ‘Airedale Cricket Club 
Recreational’ with highest predicted values of 1.28 × 10-7 for cancer risk and 9.07 × 10-5 (0.000091) for the hazard quotient.  Under abnormal 
operating Scenario 4, these values would be 2.15 × 10-7 for cancer risk and 1.52 × 10-4 (0.000152) for the hazard quotient.  This evaluation is based 
on the assumption that an individual could be resident at or near this location, and would consume only vegetables produced at this location, and 
would also experience exposure via soil at this location.  This will result in a substantial overestimate of the exposure that could conceivably arise in 
practice. 

The highest identified cancer risk and hazard quotient for a “farm”/allotment receptor is at location ‘Clay Hall Farm Residential/Farm’ with predicted 
values of 8.36 × 10-7 for cancer risk and 6.33 × 10-4 (0.00063) for the hazard quotient.  Under abnormal operating Scenario 4, these values would be 

                                                             
1 Ricardo Energy & Environment for Endless Energy, “Proposed Aire Valley Clean Energy Facility, Environmental Permit Application – Air Quality Impact Assessment,” Report Ref. ED10527 Issue 
Number 3, Dated 25/07/2017 
2 Value used by the Kingswood ERF, Cannock; the New England Quarry Resource Recovery Park; the Clay Cross ERF; the Ince RDF Plant; and the Beddington ERF. 
3 Value used by Beddington ERF) 
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1.40 × 10-6 for cancer risk and 1.06 × 10-3 (0.00106) for the hazard quotient.  This evaluation is based on the assumption that an individual living at 
this location would consume only beef, pork, poultry, eggs, milk and vegetables produced from the allotment at this location.  This will result in a 
substantial overestimate of the exposure that could conceivably arise in practice – for example, it is most unlikely that an individual would keep beef 
or dairy cattle at an allotment. 

These values are well within the benchmarks of 0.00001 (1 × 10-5) for cancer risk and 1 for the hazard quotient, and also comply with the value of 
20% - 50% of these benchmarks, used when background exposure is not known.  

 

6.2 Intake of dioxins and furans 

… 

The greatest intake at any assessed location is predicted to occur at ‘Clay Hall Farm Residential/Farm’.  On the basis that an individual at this location 
could theoretically consume vegetables, meat and dairy produce grown in that location, the maximum predicted intake is 1.47 × 10-2 pg/kg-day 
(0.0147 pg/kg-day).  Under abnormal operating Scenario 4, the maximum predicted intake would be 0.0247 pg/kg-day.  Despite the worst-case 
approach adopted in the assessment, the maximum incremental intake associated with the proposed facility is a small fraction (0.74 %, or 1.23% 
under Scenario 4) of the recommended tolerable daily intake for dioxins of 2 pg/kg-day, and would not be detectable in practice.  At residential 
locations, the highest forecast increment would be 0.20 % or lower of the tolerable daily intake under normal operating conditions, or 0.3% under 
abnormal operating Scenario 4. 

As noted above, where background exposure is unknown or relatively high, Defra suggests the use of a benchmark of 20% to 50% of the health 
criteria.  Background exposure to dioxins and furans is dependent on individual environmental, lifestyle and physiological factors, and no single 
representative value can be derived for background exposure.  This indicates that a benchmark of 20% to 50% of the health criterion would be 
appropriate for the assessment of the proposed facility.  The highest modelled exposure level is 0.74 % of the relevant criterion under normal 
operating conditions, or 1.23% under abnormal operating Scenario 4, well below both these benchmarks. 

 

6.3 Infant exposure to dioxins and furans through breast milk 

… 

The Defra and Environment Agency R&D publication TOX 12, reported a UK background adult exposure of 1.8 pg TEQ/kg-day.  The Former Ministry 
of Agriculture, Forestry and Fisheries (MAFF) calculated dietary intake by breast-fed infants to be 170 pg TEQ/kg-day at two months, dropping to 39 
pg TEQ/kg-day at 10 months.   

… 

All of the estimated values at all locations are well below the range of UK infant background exposures discussed above with the highest being 0.127 
pgTEQ/kg/day at Clay Hall Farm Residential/Farm under normal operating conditions, or 0.213 pgTEQ/kg/day under abnormal operating Scenario 4. 

Based on the above presented data the proposed facility will not pose a significant risk via the ingestion of contaminated breast milk even at the most 
affected receptors. 

 

6.4 Soil concentration 

… 

The highest predicted soil level under normal operating conditions is 1.5% of the urban mean soil level identified in the 2007 survey, or 2.5% of the 
urban mean soil level under abnormal operating Scenario 4.  This would not constitute a significant additional burden in the context of the variability of 
soil levels of dioxins and furans between locations. 

_______________________________________________________________________________________________________________________ 

Health risk assessment: effect on overall conclusions 

In view of the above discussion, the findings of the Health Risk Assessment Report section 7.2 are unchanged: “On the basis of the information set 
out above, it was concluded that emissions to air from the proposed Aire Valley Clean Energy Facility will not pose unacceptable health risks to 
residents or allotment-holders in the vicinity of the proposed facility.” 
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1.2.1 For abnormal emission assessment - 

include assessment of short term metals 

[antimony, chromium, copper, 

manganese, vanadium, mercury, 

cadmium); short term VOCs [benzene]; 

and short-term NOx (if the emission limit 

value of 400µg/m3 could be breached 

during abnormal operations).  

The abnormal emission assessment was updated, taking into account the amended emission concentrations described in the response to Question 2, 
and including the additional pollutants requested. The updated results are presented in Table 2.  No exceedences of the relevant Environmental 
Assessment Levels are predicted under abnormal emissions scenarios for any of the substances under consideration. 

Table 2: Updated abnormal emissions scenarios Environmental Assessment Level results 

Scenario Substance 
Averaging 

time 
AQ Standard/ 

Guideline (µg/m3) 
Baseline 
(µg/m3) 

PC 
(µg/m3) 

PC/ 
AQSG 

PEC 
(µg/m3) 

PEC/ 
AQSG 

1 
NO2  Annual mean 40 29 2.21 5.52% 31.2 78% 

NO2 1-hour mean 200 58 29.04 14.5% 87.04 44% 

2 

Mercury  1-hour mean 7.5 0.0042 0.343 4.57% 0.347 4.63% 

Antimony  1-hour mean 150 0.0017 0.381 0.25% 0.383 0.26% 

Chromium  1-hour mean 150 0.0090 0.381 0.25% 0.382 0.25% 

Copper  1-hour mean 200 0.0856 0.381 0.19% 0.467 0.23% 

Manganese  1-hour mean 1500 0.0225 0.381 0.03% 0.404 0.03% 

Vanadium  1-hour mean 1 0.0023 0.107 10.7% 0.109 10.91% 

VOCs (as 
Benzene) 

1-hour mean 195 1.42 68.6 35.2% 70.0 36% 

3 

HCl 1-hour mean 750 2.02 274 36.6% 276 36.9% 

HF Annual mean 16 2.46 0.022 0.14% 2.48 15.5% 

HF 1-hour mean 160 4.92 3.66 2.3% 9 5.4% 

SO2 
15-minute 

mean 
266 87 60 22.6% 147 55.3% 

SO2 1-hour mean 350 34 42 11.9% 76 21.6% 

SO2 24-hour mean 125 14 30.0 24.0% 44 34.9% 
 

1.2.2 For abnormal emission assessment - 

emission values for acid gases appear to 

be low – please evidence and justify that 

these are realistic. 

Results have been updated using the maximum reported values across a number of similar sites. See responses to Question 1.2 for details of the 
emission values used, and the response to Question 1.2.1 above for updated model predictions. No exceedences of the relevant Environmental 
Assessment Levels are predicted under abnormal emissions scenarios for any acid gases. 

1.2.3 For abnormal emission assessment - 

justify all abnormal emission rates and 

make sure any re-evaluation is included 

within the HHRA. 

Results have been updated using the maximum reported values across a number of similar sites. See responses to Question 1.2 for details of the 
emission values used, and the response to Question 1.2.1 above for updated model predictions for assessment against Environmental Assessment 
Levels. No exceedences of the relevant Environmental Assessment Levels are predicted under abnormal emissions scenarios for any of the 
substances under consideration.  An update to the HHRA is provided in the response to Question 1.2. 
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1.3 The long term assessment of manganese 

appears to be assessed against an 

Environmental Standard (ES) of 150µg/m3 

and should be 1.5µg/m3. This should be 

amended. 

According to Environment Agency guidance (https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit), the 
Environmental Assessment Level annual limit should be 0.15 µgm-3, 10% of the value identified in the question.  

Using this level, the model results for annual mean manganese are as follows: 

Background:  0.0113 µg/m3 

PC:    0.00115 µg/m3 

EAL:   0.15 µg/m3 

PC/EAL:   0.77% 

As the long term PC is less than 1% of the EAL, manganese is screened out of requiring further assessment.  

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
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1.4 For assessment of arsenic and chromium 

VI it states “Notwithstanding the 

sophisticated design … mean effective 

concentrations of 0.0010 mg/Nm3 and 

0.000035 mg/Nm3 …”. To be protective, 

we would expect these to be based on the 

maximum measured concentration or 

further evidence provided to justify the 

use of any data lower than the maximum 

emission concentrations, as per 

Environment Agency guidance – 

“Guidance on assessing group 3 metal 

stack emissions from incinerators”. This 

required amendment. 

Emissions of all Group 3 metals other than arsenic and chromium VI were screened out of requiring assessment using the measured concentrations 
provided in Environment Agency’s “Guidance on assessing group 3 metal stack emissions from incinerators.” 

 

A number of mitigation measures to limit metal emissions are proposed, as set out in the Environmental Permit application. As an initial mitigation 
stage, high performance bag house filters which provide a total dust level below 5mg/Nm3 at 11% dry O2 will be used.  In order to mitigate gaseous 
heavy metal emissions such as Chromium(VI), pulverised activated carbon (Active Coal type ex: NORIT GL 50 with a specific surface higher than 600 
m².g-1) will be injected into the gas stream alongside the lime.  Residual VOCs and any volatile metals will adsorb to the surface of the carbon.   This 
system is considered to be BAT for control of both metals and residual VOCs. These emission abatement techniques will allow the proposed system to 
comply with the new draft BREF note for waste incineration, as well as current legislative requirements; as such, emissions from this plant can be 
expected to be significantly below the maximum reported emissions at currently operating sites. 

 

These mitigation measures are operated across a number of sites, allowing expected emissions from the proposed site to be estimated based on 
emissions from sites already in operation. Emissions measurement results for a recent Guarantee Performance Review carried out at the SITA Suffolk 
site, which was designed by CNIM (the designers of the proposed Aire Valley facility) using equivalent mitigation technology is presented in Table 3. 

 

Table 3: Measurements carried out at SITA Suffolk site using equivalent mitigation technology 

Pollutant 
Emission concentration 

(mg.Nm-3) 
Measurement 

uncertainty (mg.Nm-3) 
Emission limit (mg.Nm-3) 

Total particulate matter 1.5 0.16 10 

Heavy metals 
(combined) 

0.12 0.02 (max 0.14) 0.5 

 

The maximum quoted emissions in the Environment Agency’s guidance document “Guidance on assessing group 3 metal stack emissions from 
incinerators” sum to 0.54 mg.Nm-3. The maximum potential emission concentration (within measurement uncertainty) for heavy metals at the Suffolk 
site is 0.12 mg.Nm-3, 26% of the “maximum” measured emissions.  Hence, it is concluded that the maximum emission levels quoted in the Environment 
Agency’s guidance document would provide an excessively pessimistic assessment of the air quality impacts of the site.  

 

In order to provide a worst-case estimate of emissions, which is highly unlikely to be realised in practice, the assessment was carried out using 
emission concentrations corresponding to 50% of the maximum quoted value in the guidance document.  The amended results using these emission 
rates are provided in Table 4. 

 

Table 4: Screening assessment of metals: Step 2 

Substance 
Averaging 

time 

AQ Standard/ 
Guideline 

(µg/m3) 

Baseline 
(µg/m3) 

PC 
(µg/m3) 

PC/ 
AQSG 

PEC 
(µg/m3) 

PEC/ 
AQSG 

Arsenic Annual mean 0.003 0.00073 3.3 x10-4 11.0% 0.00106 35% 

Chromium VI Annual mean 0.0002 0.00090 1.4 x10-6 0.68% 
Screened 

out 
- 

 

The results in Table 4 show that the process contribution of Chromium(VI) is screened out as less than 1% of the EAL  The maximum modelled 
concentration of arsenic is well within the air quality standard.  It is concluded that emissions of arsenic and chromium VI from the proposed facility 
would not have any significant effects on air quality. 
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1.5 For the HHRA, please clarify whether 

there is a fishery for human consumption 

within a 10km radius of the proposed 

facility, and if present we require 

assessment of thallium or methylmercury 

uptake with comparison to the TDI 

(tolerable daily intake) standards. 

A review of fisheries within 10 km of the proposed facility was conducted. The review confirmed there are no commercial fisheries within this area. 
There are 15 recreational fisheries within this zone (defined as locations where it is permitted to catch or attempt to catch fish, principally by rod and 
line, pole or hand-held line for non-commercial purposes), which are not considered relevant for the purposes of the HHRA. 



1.6 We expect the assessment of all relevant 

ecological sites for the relevant critical 

levels and loads (both nutrient nitrogen 

deposition and acid deposition) to be 

based on Environment Agency AQTAG 

06 guidance including any guidance on 

www.gov.uk. Pollutants for nutrient 

nitrogen deposition should include NOx 

and NH3 and for acid deposition should 

include SO2 and NH3 as well as HCl (both 

wet and dry deposition). HCl is missing 

from the current assessment.  

Both wet and dry deposition of HCl is included in the assessment, although this is not noted in the report. On further analysis, an error was discovered 
in the treatment of HCl which led to the figures quoted in the report being higher than the actual model predictions. The corrected values, which 
continue to include HCl, are provided in Table 5 below. 

Table 5: Modelled deposition rates at designated habitat sites 

Designated site 

Modelled substance 
deposition rate 

(kg/ha/year) 
Modelled nitrogen/acid deposition rate 

NOx SO2 NH3 
Nutrient 

nitrogen* 
(kgN/ha/year) 

Nitrogen-
derived acid* 
(kEq/ha/year) 

Sulphur-
derived acid 
(kEq/ha/year) 

South Pennine Moors SSSI/SAC/ SPA: Ilkley Moor section 
(Using deposition velocities for grassland) 

0.057 0.054 0.025 0.033 0.0023 0.0019 

South Pennine Moors SSSI/SAC/ SPA: Ilkley Moor section 
(Using deposition velocities for woodland*) 

0.043 0.041 0.014 0.021 0.0015 0.0014 

South Pennine Moors SSSI/SAC/ SPA: Keighley Moor section 
(Using deposition velocities for grassland) 

0.012 0.012 0.0054 0.007 0.0005 0.0004 

South Pennine Moors SSSI/SAC/ SPA: Keighley Moor section 
(Using deposition velocities for woodland*) 

0.016 0.015 0.0053 0.0077 0.00055 0.00052 

Bingley South Bog SSSI 0.044 0.042 0.020 0.026 0.0018 0.0015 

Trench Meadows SSSI 0.026 0.025 0.011 0.015 0.0011 0.00088 

Beechcliffe Ings SEGI 0.078 0.075 0.035 0.045 0.0032 0.0027 

Coppice Bog and Pond SEGI 0.013 0.013 0.0060 0.0078 0.00056 0.00045 

Leeds-Liverpool Canal (part Leeds) SEGI 0.13 0.12 0.056 0.073 0.0052 0.0042 

Sunnydale, East Morton SEGI 0.073 0.070 0.033 0.042 0.003 0.0024 

Hainworth Wood LWS 0.057 0.055 0.019 0.028 0.002 0.0019 

Harden Moor and Deepcliffe Wood LWS 0.033 0.032 0.011 0.016 0.0012 0.0011 

How Beck Wood Riddlesden LWS 0.55 0.52 0.18 0.27 0.019 0.018 

Beechcliffe Ox-Bow Lake BWA 0.077 0.074 0.034 0.045 0.0032 0.0026 

Castlefields Marsh BWA 0.27 0.26 0.12 0.16 0.011 0.009 

Deepcliffe Wood, Harden BWA  0.037 0.035 0.012 0.018 0.0013 0.0012 

East Morton Sewage Works BWA 0.55 0.53 0.24 0.32 0.023 0.018 

Elam Wood, Keighley BWA 0.14 0.14 0.047 0.069 0.0049 0.0047 

Hollin Plantation, Bingley BWA 0.077 0.074 0.026 0.038 0.0027 0.0026 

Low Wood, Keighley BWA 0.067 0.064 0.022 0.033 0.0023 0.0022 

North Beck, Keighley BWA 0.047 0.046 0.021 0.027 0.002 0.0016 

Park Wood, Keighley BWA 0.45 0.43 0.15 0.22 0.016 0.015 

Rivock Edge Plantation BWA 0.031 0.030 0.010 0.015 0.0011 0.001 

Spring Bank, Keighley BWA 0.028 0.027 0.012 0.016 0.0011 0.00094 

St Ives Estate BWA 0.021 0.020 0.0093 0.012 0.0009 0.00071 

Stockbridge Nature Reserve BWA 0.11 0.11 0.049 0.064 0.0045 0.0037 

https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.gov.uk&data=02%7C01%7CThomas.Buckland%40ricardo.com%7C079772cb6c514697f2a308d65c1aeb1d%7C0b6675bca0cc4acf954f092a57ea13ea%7C0%7C0%7C636797668032496301&sdata=lA73oTGkqiwF8cx6Zaid63Ws%2Boqj7%2FNUeizLDaJ%2FsL4%3D&reserved=0
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The corrected assessment of modelled process contributions to acid and nitrogen deposition against critical loads is presented in Table 6.  As set out in 
the air quality assessment, all modelled process contributions to acid and nitrogen deposition at European sites were less than 1% of the applicable 
critical load. 

 

Table 6: Assessment of modelled process contributions to acid and nitrogen deposition at designated habitat sites against critical loads 

Designated site 
Process contribution to 
nitrogen deposition as 

% of critical load 

Process contribution to 
acid deposition as % of 

critical load 

South Pennine Moors SSSI/SAC/ SPA: Ilkley Moor section 
(Using deposition velocities for grassland) 

0.53% 0.80% 

South Pennine Moors SSSI/SAC/ SPA: Ilkley Moor section 
(Using deposition velocities for woodland) 

0.17% 0.43% 

South Pennine Moors SSSI/SAC/ SPA: Keighley Moor section 
(Using deposition velocities for grassland) 

0.11% 0.17% 

South Pennine Moors SSSI/SAC/ SPA: Keighley Moor section 
(Using deposition velocities for woodland) 

0.06% 0.16% 

Bingley South Bog SSSI 0.14% 0.15% 

Trench Meadows SSSI 0.06% 0.09% 

Beechcliffe Ings SEGI 0.37% 0.31% 

Coppice Bog and Pond SEGI 0.06% 0.05% 

Leeds-Liverpool Canal (part Leeds) SEGI 0.59% 0.50% 

Sunnydale, East Morton SEGI 0.34% 0.95% 

Hainworth Wood LWS 0.23% 0.13% 

Harden Moor and Deepcliffe Wood LWS 0.13% 0.07% 

How Beck Wood Riddlesden LWS 2.21% 1.22% 

Beechcliffe Ox-Bow Lake BWA 0.36% 0.31% 

Castlefields Marsh BWA 1.26% Not sensitive 

Deepcliffe Wood, Harden BWA  0.15% 0.08% 

East Morton Sewage Works BWA N/A Not sensitive 

Elam Wood, Keighley BWA 0.57% 0.32% 

Hollin Plantation, Bingley BWA 0.31% 0.17% 

Low Wood, Keighley BWA 0.27% 0.15% 

North Beck, Keighley BWA N/A Not sensitive 

Park Wood, Keighley BWA 1.81% 1.00% 

Rivock Edge Plantation BWA No information No CL 

Spring Bank, Keighley BWA No comparable habitat Not sensitive 

St Ives Estate BWA 0.10% 0.27% 

Stockbridge Nature Reserve BWA N/A Not sensitive 
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1.7 Provide detail and appraise the expected 

effects from differing emission 

temperatures and velocities due to any 

operational changes associated with the 

process such as that of calorific value 

(CV) variances within the waste received 

and any changes to throughput levels 

(within maximum applied for) which could 

associate to this. Provide confirmation on 

the operational rate (CV and throughput) 

for which the impact assessments -

including air quality assessment have 

been based. 

Constant temperature is maintained regardless of operating conditions, and as such only the emission velocity varies with operational changes. 
Emission data was provided for a range of operating scenarios representing variations in fuel throughput and calorific values; this data is presented in 
Table 7. The air quality assessment has been carried out assuming a heat load of 49 MW, and a fuel throughput of 19600 kg/h, corresponding to the 
maximum continuous rating (MCR).  

 

Table 7: Emission velocities associated with operational changes to the process 

 MCR Varying fuel throughput Varying LHV 

Scenario 1 2 3 4 5 

Heat load (MW) 49 31.507 53.9 44 44 

Fuel throughput (kg.h-1) 19600 12600 (min) 21560 (max) 12600 19600 

LHV (kJ.kg-1) 9000 9000 9000 14000 (max) 8000 (min) 

Emission temperature (°C) 140 140 140 140 140 

Flue gas flow rate (m.s-1) 39.4 25.8 43.4 35.3 36.5 

 

Sensitivity testing was carried out using the upper and lower bounds of the exit velocities within the normal and control fluctuation operational ranges, 
marked “Scenario 2” and “Scenario 3” above; all operational variations in Lower Heating Value and fuel throughput lead to changes in emission velocity 
which fall within this range. The results of the sensitivity testing are presented in Table 8. 

 

Table 8: Maximum predicted PCs to annual mean and 99.79th percentile of 1-hour mean NO2 concentrations, all modelled years, varying 

operating conditions 

Exit velocity (m.s-1) 
Maximum modelled 

annual mean NO2 (µg/m3) 
Maximum modelled 99.79th percentile 

of 1-hour mean NO2 (µg/m3) 

39.4 2.18 21.12 

25.8 1.88 17.96 

43.4 2.23 21.90 

 

Modelling at the lowest possible exit velocity (corresponding to a fuel throughput of 12600 kg.h-1) leads to a 13.9% decrease in maximum predicted 
annual mean NO2 concentrations, and a 15.0% decrease in the site PCs to the 99.79th percentile of 1-hour mean NO2 concentrations. Modelling using 
the maximum possible exit velocity (corresponding to a fuel throughput of 21560 kg.h-1), leads to a slight increase in predicted PCs; PCs to annual 
mean NO2 concentrations are predicted to increase by 2.2%, and PCs to the 99.79th percentile of 1-hour mean NO2 concentrations are predicted to 
increase by 3.7%.  Even if operated at this extreme scenario above the design Maximum Continuous Rating for extended periods, these modest 
changes would not affect the study conclusions. 



# Text from EA RESPONSE 

1.8 Provide detail on uncertainties and any 

limitations to the assessment provided. 

This should be included as required by 

our guidance “Environmental Permitting: 

air dispersion modelling reports” on 

www.gov.uk. Our guidance states that 

“where the levels of uncertainty might 

affect your conclusions, run your data 

through another model to check the 

differences between models and the level 

of uncertainty in your predictions”. This 

position should be considered and 

addressed within your response. 

As a prediction of future concentrations, any modelling results are subject to a degree of uncertainty. In addition to uncertainties relating to the 
assumptions underlying the model calculations, there are also uncertainties in model inputs. Where possible, conservative assumptions have been 
made in this assessment to provide a conservative estimate of the impacts of the proposed engine as described in Section 3.14 of the Air Quality 
Report. 
 
An analysis of model sensitivity to meteorological inputs and choice of dispersion model is presented below. 

Dispersion model 

A sensitivity analysis was carried out for the choice of dispersion model by modelling annual mean emissions from the site using AERMOD. Predicted 
annual mean NO2 concentrations when using AERMOD and ADMS are presented in Table 9. ADMS was found to provide significantly more 
conservative estimates of annual mean concentrations; the maximum predicted annual mean concentration across the model domain is 326.9% larger 
when running ADMS compared to AERMOD. These differences arise from differences in model treatment of building cavity regions; outside the 
immediate vicinity of the site, concentrations predicted by the two models are similar.  Annual mean concentrations are most critical for determining the 
impact of the proposed facility on air quality. 

Table 9: Maximum predicted PCs and PECs for annual mean NO2 concentrations (model sensitivity analysis) 

Model Averaging time AQO Baseline (µg/m3) PC (µg/m3) PC/ AQSG PEC PEC/ AQO 

ADMS Annual mean 40 29 2.18 5% 31.2 78% 

AERMOD Annual mean 40 29 0.67 2% 29.7 74% 

Meteorological data 

A sensitivity analysis was carried out for model sensitivity to choice of meteorological site. The Leeds-Bradford meteorological station is located 16km 

east of the site, whereas the Bingley meteorological station is located 5.5km south of the site. Furthermore, the Leeds-Bradford site has a significantly 

different setting to the site, as it is located on the opposite side of Rombald’s Moor. As such, the Leeds-Bradford site was not used in the full 

assessment, although PCs predicted with this data are slightly higher than those predicted with the Bingley dataset. 

Table 10: Maximum predicted PCs and PECs for annual mean NO2 concentrations (meteorological site sensitivity analysis) 

Meteorological site Averaging time AQO 
Baseline 
(µg/m3) 

PC (µg/m3) PC/ AQSG 
PE
C 

PEC/ AQO 

Bingley Annual mean 40 29 2.18 5% 31.2 78% 

Leeds-Bradford Annual mean 40 29 2.78 7% 31.8 79% 

 

 
 

https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.gov.uk&data=02%7C01%7CThomas.Buckland%40ricardo.com%7C079772cb6c514697f2a308d65c1aeb1d%7C0b6675bca0cc4acf954f092a57ea13ea%7C0%7C0%7C636797668032496301&sdata=lA73oTGkqiwF8cx6Zaid63Ws%2Boqj7%2FNUeizLDaJ%2FsL4%3D&reserved=0

