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Justification of derogation from achieving the BAT-AELs for emissions to air from 

sintering at British Steel, Scunthorpe 

 

Authors: Dr Neil Haines 

Reviewers: Peter Quinn 

Date of issue: 13 April 2022 

Version no: 2 

 

The environmental permit issued to British Steel’s Scunthorpe Works includes an emission 

limit of 40 mg/m³ in respect of the daily average concentration of particulate matter from the 

main stack at the sinter plant.  This limit came into force on 8th March 2016 but although 

schemes to improve the performance of the abatement plant (electrostatic precipitators) have 

been undertaken, it has not been possible to consistently achieve the limit.  As a result, 

British Steel has now committed to replace the electrostatic precipitators (ESPs) with a fabric 

filter.  The fabric filter will not be commissioned until 2024 and in the interim a temporary 

increase in the emission limit value (ELV) for dust is requested.  Because the ELV is already 

at the top of the range of relevant BAT-associated emission levels (BAT-AELs), increasing it 

would require a formal derogation under Article 15(4) of the Industrial Emissions Directive. 

 

This report describes an analysis that demonstrates that the costs of achieving all the 

BAT-AELs at British Steel’s sinter plant before the commissioning of a fabric filter in 2024 

would be disproportionately high compared to the environmental benefits.  This would 

therefore meet the requirements for a derogation on technical grounds, i.e. the commitment 

to install improved abatement equipment.  

 

The report also includes dispersion modelling to demonstrate the potential impacts on local 

air quality of dust emissions at the proposed interim ELV, dioxin and PAH emissions at 

current typical levels and the emissions when BAT is achieved.  The modelled impacts under 

the proposed derogation are no more than 2% of any relevant standards and there is no 

overriding air quality issue that might prevent the derogation being granted. 
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Justification of derogation from achieving the BAT-AELs for emissions to air from 

sintering at British Steel, Scunthorpe 

1. Introduction 

The environmental permit[1] issued to British Steel’s Scunthorpe Works includes an emission 

limit of 40 mg/m³ in respect of the daily average concentration of particulate matter from the 

main stack at the sinter plant.  This limit came into force on 8th March 2016 but although 

schemes to improve the performance of the abatement plant (electrostatic precipitators) have 

been undertaken, it has not been possible to consistently achieve the limit.  As a result, 

British Steel has now committed to replace the electrostatic precipitators (ESPs) with a fabric 

filter.  The fabric filter will not be commissioned until 2024 and in the interim a temporary 

increase in the emission limit value (ELV) for particulate matter is requested. 

 

Because the ELV is already at the top of the range of BAT-associated emission levels 

(BAT-AELs) pertaining to the main stack of a sinter plant using advanced ESPs from the Iron 

and Steel BAT Conclusions[2], increasing the ELV would require a formal derogation under 

Article 15(4) of the Industrial Emissions Directive (IED).  This report describes a cost-benefit 

analysis study to investigate whether such a derogation would be justified using the criteria in 

the IED and UK guidance.  The report also includes dispersion modelling to demonstrate the 

potential impacts on local air quality of current emissions and the emissions if BAT were to 

be achieved. 

2. Emissions 

To put the sinter plant dust emissions in context, in 2019 it was estimated that the main stack 

emitted 670 tonnes of particulate matter, of which 563 tonnes was PM10 and 375 tonnes 

PM2.5.  The overall particulate emissions from the whole of the British Steel site for that year 

were estimated as 2,928 tonnes, including 1,845 tonnes PM10 and 941 tonnes PM2.5.  The 

sinter plant main stack therefore contributed 23% of the total particulate matter, 31% of the 

PM10 and 40% of the PM2.5 from the whole site. 

  

For the purposes of this assessment, since an increase in the ELV is requested, emissions of 

particulate matter will be based on ELVs rather than actual emissions.  Three different 

emission levels will be considered: the current ELV of 40 mg/m³, the requested interim ELV 

of 115 mg/m³ that would apply until 30th September 2024 (this is the limit that applied prior to 

March 2016) and a future ELV of 15 mg/m³ that would apply from October 2024 when a 

fabric filter has been commissioned (based on the top end of the BAT-AEL range for fabric 

filters).  In all cases the ELVs are expressed as a daily average at reference conditions of dry 

gas at 0°C and 1 atmosphere pressure. 

 

Particle size measurements have shown that 84% of the total particulate matter emitted from 

the sinter plant ESPs is PM10 and 56% is PM2.5.  It would be expected that after the 

installation of a fabric filter, all the residual dust would be PM2.5.  The average waste gas flow 

from the main stack is 333 m³/s at reference conditions and Table 1 shows the mass 

emission rates for the different cases and the estimated annual emissions, based on 

continuous operation at the respective ELVs for the whole year. 

 

Also included in Table 1 are the emissions of dioxins and benzo[a]pyrene (as a marker for 

PAHs), based on average concentrations measured between January 2020 and the present.  
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It is assumed that emissions of these species would remain the same for the interim scenario 

and would be reduced to the relevant BAT-AEL of 0.2 ng/m³ for dioxins and by 75% for PAHs 

after commissioning of a fabric filter. 

 

 
 

Table 1: Estimated emission rates 

3. Impact on ambient air quality 

The impact of emissions of particulate matter, dioxins and B[a]P from the sinter plant main 

stack on local air quality has been assessed through dispersion modelling.  The model is 

based on that used for a previous sinter plant modelling exercise in 2018.  The three different 

emission levels shown in Table 1 have been modelled. 

3.1. Summary of dispersion modelling set-up 

The ADMS dispersion model (version 5.2.1.0) was used for the impact assessment.  More 

details of the modelling approach can be found in the previous report[3], but the following 

sections summarise the set-up of the model. 

3.1.1. Source 

The stack and emission characteristics from Table 2 were entered into the model, along with 

the PM10 and PM2.5 emission rates from Table 1. 

 

 
 

Table 2: Sinter plant main stack and emission characteristics 

Scenario Current Interim Future

40 115 15

13.3 38.3 5.0

420 1,208 158

11.2 32.2 5.0

353 1,014 158

7.5 21.4 5.0

235 676 158

0.49 0.49 0.20

1.6E-07 1.6E-07 6.7E-08

5.1E-06 5.1E-06 2.1E-06

0.36 0.36 0.089

1.2E-04 1.2E-04 3.0E-05

3.7E-03 3.7E-03 9.3E-04

Average concentration     

(ng/m³ at ref. conditions)

Mass emission rate (g/s)

Annual emission (tonnes)

Dioxins 

and furans 

(i-TEQ)

Benzo[a] 

pyrene

Average concentration     

(μg/m³ at ref. conditions)

Mass emission rate (g/s)

Annual emission (tonnes)

Mass emission rate (g/s)

Annual emission (tonnes)
PM10

PM2.5

Mass emission rate (g/s)

Annual emission (tonnes)

ELV (mg/m³ at ref. conditions)

Mass emission rate (g/s)

Annual emission (tonnes)

Total 

particulate 

matter

Release height (m) 107

Exit diameter (m) 6.7

National grid reference 492046,409664

Waste gas flow (m³/s at reference conditions) 333

Waste gas flow (m³/s at actual conditions) 607

Waste gas temperature (°C) 163

Mean molecular weight (kg/kmol) 28.2
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3.1.2. Buildings and complex terrain 

Buildings that exceed 40% of the stack height may affect dispersion from nearby stacks.  As 

the sinter plant main stack is more than 2½ times the height of the tallest nearby building the 

buildings effects module of ADMS has not been used in this case. 

 

The terrain around Scunthorpe is largely flat and the complex terrain module of ADMS has 

not been used in this case. 

3.1.3. Meteorological data 

For the purposes of this assessment, meteorological data for the period 2012 to 2014 has 

been used.  Wind speed and direction data measured at a site less than 1 km from the 

steelworks boundary (at Rowland Road, Scunthorpe) have been combined with temperature, 

cloud cover, rainfall and relative humidity data from Humberside Airport, 17 km to the east.  

More details can be found in the previous report[3]. 

 

The surface roughness has been taken to be 0.4 metres and a minimum Monin-Obukhov 

length of 30 metres has been used for the dispersion site to account for the heat generated 

from a mixed urban and industrial area.  The latitude of Scunthorpe is 53.6 °N.  Other 

parameters have been left at the ADMS default values. 

3.1.4. Receptors 

Ground level pollutant concentrations were calculated across a 12 x 13 km area; the extent 

of the grid is shown in Figure 1.  The previous modelling exercise demonstrated that a grid 

spacing of 100 metres was adequate to capture the peak ground-level concentrations 

attributable to emissions from the sinter plant main stack and that there is no significant 

benefit in using higher resolution grids.  In addition, nineteen sensitive receptors were 

entered into the model: 

• The local authority air quality monitoring sites at Rowland Road (which is part of the 

Automatic Urban and Rural Network), Low Santon and East Common Lane 

• Nine further receptors representing population exposure that have been used in a 

previous modelling exercise[3] 

• SSSIs at Risby Warren and Broughton Far Woods 

• Local Nature Reserves at Ashby Ville and Sawcliffe 

• Ancient Woodland at Spring Wood 

• The Humber Estuary (Special Area of Conservation, Special Protection Area and 

Ramsar site) 

• The River Trent (Special Area of Conservation) 

 

These locations are also shown in Figure 1, along with the boundary of the British Steel site. 

3.2. Results  

Table 3 shows the predicted contribution of emissions from the sinter plant main stack to 

PM10, PM2.5, dioxin and B[a]P concentrations at the receptors in the vicinity of the steelworks 

and the maximum at any point across the modelling domain.  Also shown in the table are the 

relevant Limit Values and Target Values[4] and measured PM10 and B[a]P concentrations for 

2019 (before any impact of COVID-19) from the Rowland Road AURN site for comparison. 
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Figure 1: Extent of modelling domain and locations of sensitive receptors 

 

 
 

Table 3: Process Contribution attributable to emissions from sinter plant main stack 

Pollutant

Averaging period

Statistic

Scenario Current Interim Future Current Interim Future Current Interim Future Current Interim Future Current Interim Future

Rowland Road AURN 0.011 0.030 0.003 0.008 0.024 0.002 0.006 0.016 0.002 0.121 0.121 0.050 0.0028 0.0028 0.0007

Low Santon 0.138 0.398 0.041 0.038 0.111 0.011 0.026 0.074 0.011 0.557 0.557 0.229 0.0127 0.0127 0.0032

East Common Lane 0.067 0.193 0.020 0.032 0.092 0.009 0.021 0.061 0.009 0.462 0.462 0.190 0.0105 0.0105 0.0027

High Santon 0.142 0.409 0.042 0.041 0.118 0.012 0.028 0.079 0.012 0.595 0.595 0.245 0.0136 0.0136 0.0034

Scunthorpe 1 0.013 0.037 0.004 0.008 0.023 0.002 0.005 0.015 0.002 0.113 0.113 0.047 0.0026 0.0026 0.0007

Scunthorpe 2 0.010 0.029 0.003 0.008 0.023 0.002 0.005 0.015 0.002 0.115 0.115 0.047 0.0026 0.0026 0.0007

Scunthorpe 3 0.009 0.026 0.003 0.010 0.028 0.003 0.007 0.019 0.003 0.143 0.143 0.059 0.0033 0.0033 0.0008

Scunthorpe 4 0.038 0.110 0.011 0.017 0.050 0.005 0.012 0.033 0.005 0.253 0.253 0.104 0.0058 0.0058 0.0015

Scunthorpe 5 0.042 0.119 0.012 0.014 0.042 0.004 0.010 0.028 0.004 0.209 0.209 0.086 0.0048 0.0048 0.0012

Scunthorpe 6 0.024 0.068 0.007 0.013 0.038 0.004 0.009 0.025 0.004 0.191 0.191 0.078 0.0044 0.0044 0.0011

Appleby 0.159 0.456 0.047 0.047 0.136 0.014 0.032 0.091 0.014 0.686 0.686 0.282 0.0157 0.0157 0.0039

Broughton 0.199 0.573 0.059 0.050 0.144 0.015 0.034 0.096 0.015 0.726 0.726 0.299 0.0166 0.0166 0.0042

Risby Warren SSSI 0.115 0.332 0.034 0.036 0.102 0.011 0.024 0.068 0.011 0.516 0.516 0.212 0.0118 0.0118 0.0030

Broughton Far Wood 0.191 0.550 0.056 0.050 0.145 0.015 0.034 0.096 0.015 0.729 0.729 0.300 0.0167 0.0167 0.0042

Ashby Ville LNR 0.025 0.072 0.007 0.015 0.042 0.004 0.010 0.028 0.004 0.214 0.214 0.088 0.0049 0.0049 0.0012

Sawcliffe LNR 0.048 0.139 0.014 0.019 0.055 0.006 0.013 0.037 0.006 0.277 0.277 0.114 0.0063 0.0063 0.0016

Spring Wood 0.190 0.546 0.056 0.052 0.150 0.015 0.035 0.099 0.015 0.752 0.752 0.309 0.0172 0.0172 0.0043

Humber Estuary (SPA) 0.130 0.374 0.038 0.040 0.115 0.012 0.027 0.076 0.018 0.578 0.578 0.238 0.0132 0.0132 0.0033

River Trent (SAC) 0.018 0.051 0.005 0.008 0.023 0.002 0.005 0.015 0.003 0.113 0.113 0.047 0.0026 0.0026 0.0007

Peak across modelling domain 0.230 0.663 0.103 0.055 0.159 0.025 0.037 0.106 0.025 0.799 0.799 0.328 0.0182 0.0182 0.0046

Limit Value

Measured values, Rowland 

Road AURN, 2019

Benzo[a]pyrene

1 year

Annual mean (ng/m³)

1

1.9

Dioxins and furans

1 year

Annual mean (fg/m³)

No air quality standard

-

1 year

Annual mean (μg/m³)

PM2.5

90.4th %ile (μg/m³)

1 day 1 year

PM10

50

Annual mean (μg/m³)

40 25

38 20 -

British Steel 

Boundary 

Extent of modelling grid 
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In all cases the peak modelled concentrations are less than 2% of the relevant standards.  At 

the Rowland Road AURN site the emissions from the sinter plant main stack would 

contribute no more than 0.15% of the measured PM10 or benzo[a]pyrene levels even in the 

interim case.  Although the measured B[a]P concentrations at the AURN site exceed the 

target value, the sinter plant emissions contribute only a small fraction of the overall levels. 

 

Figures A1.1 to A1.3 in Appendix 1 illustrate the pattern of ambient particulate concentrations 

(PM10 and PM2.5) attributable to emissions from the sinter plant main stack.  Contour plots for 

the interim situation, assuming that emissions are continuously at the ELV of 115 mg/m³ 

throughout the year, are shown.  The contours for the other cases (emissions at the current 

ELV and at the future ELV that will apply following commissioning of a fabric filter) and other 

species will be the same shape, but the magnitude will be proportionally lower. 

4. Scenarios 

The following sections describe three future scenarios that will be considered in the cost-

benefit analysis.  Operating costs are also considered, but only the difference between 

business as usual and potential future operating costs is relevant for this assessment. 

4.1. Business as usual 

This is the base case, which assumes ongoing operation of the sinter plant whilst 

undertaking the project to install a fabric filter.  Capital and operating costs for other 

scenarios are defined relative to the costs of business as usual (BAU). 

4.2. BAT scenario 

Given that the existing abatement plant, even after implementation of a number of schemes 

to improve the performance, cannot consistently achieve the BAT-AEL, the only way to 

prevent further breaches of the limit until the fabric filter has been commissioned would be to 

cease production at the Scunthorpe sinter plant until that time.  In order to maintain iron and 

steel production at the site without the sinter plant it would be necessary to import all the 

materials to feed into the blast furnaces.  Although the current blast furnace burden is 

principally sinter, this material is prone to degradation during handling and it is not possible to 

transport it over significant distances; the sinter in the current burden would therefore be 

replaced with iron ore pellets, which are more robust. 

 

The capital costs of this scenario, such as the cost of installing a fabric filter, would be the 

same as for the BAU option, but there would be an increase in the operating costs as the 

cost of purchasing pellets exceeds the cost of making sinter on site.  It is estimated that the 

cost of sinter, taking into account the costs of raw materials plus the operating costs of the 

sinter plant, is £62.12/tonne.  The cost of purchased pellets averages £141.82/tonne. 

 

In 2019/20, 2.77 million tonnes of sinter were produced at Scunthorpe, but the iron content of 

pellets is a little higher than for sinter so it is assumed that 2.50 million tonnes of pellet would 

be needed to replace it.  This would add £183M per annum to the operating costs of the 

integrated steelworks.  This additional cost would be incurred from 1st May 2022 to 30th 

September 2024, when the fabric filter would be commissioned and sinter production could 

restart, totalling £442M at current prices. 
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If the sinter plant ceased operation for a period of 2 years and 5 months, this would not only 

reduce particulate emissions from the main stack.  Emissions of all pollutants from the main 

stack would be zero during the shutdown and Table 4 shows the estimated annual emissions 

that would cease during the period prior to commissioning of the fabric filter, based largely on 

sampling in the year 2020.  Emissions from the sinter dedust stack (including an estimated 

155 tonnes PM10 and 57 tonnes PM2.5 per annum) would also cease. 

 

However, production of the iron ore pellets that would replace the sinter would also cause 

emissions and indicative emission factors can be taken from Table 4.1 in the Iron and Steel 

BREF[5].  The range of emissions that might be expected from the production of 2.5 million 

tonnes of pellets per annum is also shown in Table 4 below.  It should be noted that the 

BREF data are based on only three pellet plants in the EU and for most pollutants there is a 

wide range of emission factors. 

 

 
 

Table 4: Emissions attributable to production of sinter or pellets for Scunthorpe blast 

furnaces 

 

For some species, such as HCl, the reduction in emissions from Scunthorpe sinter plant may 

be largely offset by an increase in emissions from the production of iron ore pellets.  In other 

cases, such as SO2, lead and dioxins, there would be a significant overall reduction in air 

pollution in the BAT scenario.  For HF, the replacement of sinter with pellets would increase 

mass emissions on a global scale. 

 

A significant disadvantage of the BAT option is that the sinter plant at an integrated 

steelworks is used to agglomerate a number of different high-iron or high-carbon fine 

materials arising from elsewhere on the site to return them to the ironmaking process.  It is 

estimated that currently around 260,000 tonnes of such reverts are added into the sinter 

blend each year at Scunthorpe.  The amount generated may fall somewhat if sinter 

production were to be replaced by the importation of pellets, as some of the revert materials 

Species Units Minimum Maximum

SO2 tonnes 2,687 28 533

NOx tonnes 1,701 375 1,375

CO2
 a tonnes 646,120 42,500 482,500

VOC tonnes 627 13 100

HF tonnes 1.1 4.5 15

HCl tonnes 72 6.0 103

B[a]P kg 3 1.8 2.8

Dioxins g I-TEQ 5.1 0.021 0.49

Pb kg 12,806 39 177

Zn kg 1,146 7.5 3,250

a  Only 21,404 tonnes CO2 is fuel-related (from coke oven gas

    used in the ignition hood) - the rest is process CO2

Scunthorpe 

sinter plant

Annual emissions

From pellet plant
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arise from degradation of sinter, whilst pellet feed would generate less fine material.  

However, many of the reverts arise from other processes (for instance blast furnace flue 

dust, BOS filter cake and hot mill sludge) and so would continue to be generated during the 

shutdown of the sinter plant.  For the purposes of this assessment it is assumed that 

200,000 tonnes of reverts would be generated each year in the BAT scenario, accumulating 

to a total of around 480,000 tonnes over a period of 2 years and 5 months. 

 

While the sinter plant is not in operation, an alternative treatment of these materials would be 

required: 

• Find another outlet for the material outside the steelworks.  Opportunities for 

alternative routes for reuse of these materials are already well known and exploited, 

so it is unlikely that a new outlet to take the mass of materials generated could be 

found, particularly as the material would be available for only a relatively short period 

of time, making investment in additional processing plant uneconomic.  This option is 

not deemed feasible. 

• Store the materials on site at Scunthorpe so that when the sinter plant operations 

resume in October 2024 they can be gradually added to the sinter mix and eventually 

consumed.  Many of these materials are fine, so that some dust mitigation measures 

(such as water sprays) would be required for any storage area.  Storage might be 

required for 5 years or more from May 2022 until all the accumulated materials could 

be processed through the sinter plant as there are limits on the quantities of reverts 

in the blend to ensure an acceptable product quality.  There is no suitable space at 

Scunthorpe for the storage of up to 480,000 tonnes of fine materials with suitable 

dust control in place, so this option is not deemed feasible. 

• Dispose of the arising revert materials as waste.  In this case, valuable resources 

with high iron and carbon contents would be lost, reducing the material efficiency of 

steelmaking at Scunthorpe and contravening the concepts of the Circular Economy.  

Many of the reverts contain levels of zinc that would cause them to be classed as 

hazardous waste and there is insufficient capacity at the on-site landfill to handle all 

this material.  It would therefore have to be disposed of to external landfill sites at an 

estimated cost of £250 per tonne (£50M per annum).  Although undesirable, this is 

the only feasible option for the arising revert materials in the BAT scenario. 

 

A further disadvantage of this scenario would be the security of supply of the raw materials 

for blast furnace production, as the availability of pellet is less than that of the iron ore 

currently imported for sintering.  Any prolonged disruption to supply could have severe 

consequences for the continuation of blast furnace operations. 

4.3. Preferred option 

The preferred option is to continue to operate the sinter plant at Scunthorpe but with a 

temporary increase in the ELV for particulate matter until the commissioning of a fabric filter 

is complete – this is equivalent to the BAU scenario.  A derogation would be required to allow 

the setting of an ELV that exceeds the top of the range of BAT-associated emission levels 

from the Iron and Steel BAT Conclusions. 

4.4. Summary 

Table 5 shows the expected emissions to air in each of the years 2021 to 2025 for the 

scenarios described above.  Also in the table are the amount of revert material that would 

have to be disposed of and the expected operating costs (above BAU levels) for the BAT 
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scenario.  From 2025 onwards, the emissions and costs would be the same for all scenarios 

as by that time a fabric filter would have been commissioned.  This table does not include 

any offset in emissions attributable to iron ore pellet production. 

 

 
  

Table 5: Summary of emissions and operating costs by year 

 

The emissions for the BAU/Preferred scenario assume continued operation of the sinter plant 

at current emission levels (except dust, assumed to be continuously at the proposed interim 

ELV of 115 mg/m³) until 30th September 2024.  From 1st October 2024, a fabric filter would be 

in operation, reducing emissions of dust (assumed to be at a new ELV of 15 mg/m³), dioxins 

(assumed to be at the fabric filter BAT-AEL of 0.2 ng/m³) and PAH and metals (assumed to 

reduce by 75% compared to the current levels). 

2021 2022 2023 2024 2025

1,169 1,169 1,169 955 312

1,169 390 78 312

733 733 733 603 214

733 244 54 214

2,687 2,687 2,687 2,687 2,687

2,687 896 672 2,687

1,701 1,701 1,701 1,701 1,701

1,701 567 425 1,701

646,120 646,120 646,120 646,120 646,120

646,120 215,373 161,530 646,120

627 627 627 627 627

627 209 157 627

1.1 1.1 1.1 1.1 1.1

1.1 0.4 0.3 1.1

72 72 72 72 72

72 24 18 72

PAH 13 13 12.7 10.3 3.2

(kg) 13 4.2 0.8 3.2

5.1 5.1 5.1 4.4 2.1

5.1 1.7 0.5 2.1

Pb 13 13 13 10 3.2

(tonnes) 13 4.3 0.8 3.2

Zn 1.1 1.1 1.1 0.9 0.3

(tonnes) 1.1 0.4 0.1 0.3

Reverted 133,333 200,000 150,000 Reverted

Purchase of pellets £122.1M £183.1M £137.3M

Disposal of reverts £33.3M £50.0M £37.5M

CO2 

(tonnes)

BAU/Preferred

BAT

BAU/Preferred

BAT

Increase in 

operating costs

PM10
 a 

(tonnes)

PM2.5
 a 

(tonnes)

NOx 

(tonnes)

SO2 

(tonnes)

Dioxins  

(g I-TEQ)

BAU/Preferred

BAT

BAU/Preferred

BAT

BAT

BAU/Preferred

BAT

BAU/Preferred

Scenario

a  Includes emissions from the dedust stack whilst the sinter plant is operational

BAU/Preferred

BAT

E
m

is
s
io

n
s
 t
o
 a

ir
 f
ro

m
 s

in
te

r 
p
la

n
t

Waste to 

landfill (tonnes)

HCl 

(tonnes)

BAU/Preferred

BAT

BAU/Preferred

BAT

VOC 

(tonnes)

BAU/Preferred

BAT

HF 

(tonnes)

BAU/Preferred

BAT

Emissions / Expenditure

Reverted through sinter plant

Baseline costs

BAU/Preferred

BAT

BAT

BAU/Preferred

BAT

BAU/Preferred
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The emissions for the BAT scenario assume operation from January to the end of April 2022 

at the same rate as the BAU scenario, then a 2 year 5 month shutdown during which there 

would be no emissions from the sinter plant, then restarting operations on 1st October 2024 

with emissions at the reduced rates described above. 

5. Cost-benefit assessment 

In order to demonstrate whether the BAT scenario is excessively costly compared to the 

preferred option of continuing to operate the sinter plant until the commissioning of a fabric 

filter is complete at the end of September 2024, the Net Present Value (NPV) of each option 

must be determined.  The NPV is calculated relative to the preferred option, taking into 

account any additional capital expenditure required, any change in operating costs and any 

reduction in pollutant emissions.  In order to compare the costs and benefits (reduced 

pollution) on a like-for-like basis, the pollutant emissions have to be monetised by the use of 

damage costs, which represent the marginal external cost attributable to each additional 

tonne of pollutant emitted. 

5.1. Damage costs 

DEFRA’s damage cost guidance[6] recognises that the impact of emissions from large 

industrial processes depends on the height of the release and the population density of the 

surrounding area, though damage costs differentiated in this way are available only for PM2.5 

and NOx.  Appendix 2 details the estimation of the weighted average population density over 

the relevant area and Table A2.1 shows the result to be 212 persons per km².  The sinter 

plant main stack is 107 m tall and so the Part A Category 7 damage cost estimates (stack 

height > 100 metres, population density ≤ 250 persons per km²) have been used.  For other 

pollutants, the DEFRA guidance gives only a national figure.  Table 6 shows the central 

estimate of the damage costs for the relevant pollutants – these figures were last updated in 

2020 but use a 2017 price base.  Also shown in the table are the range of values used for 

sensitivity analysis. 

 
 

Table 6: Damage costs 

DEFRA figures Central Low High

PM2.5 Part A, Category 7 4,167 1,553 11,118 2017

NOx Part A, Category 7 1,320 222 4,205 2017

SO2 National figure for UK 13,026 2,893 37,611 2017

VOC National figure for UK 102 55 205 2017

EEA figures Central

PAH UK figure, Table 3.6a 1,279,000 122,000 1,959,000 2005

Dioxin UK figure, Table 3.6b 27,000,000,000 1,500,000,000 35,000,000,000 2005

Pb European average, Table 3.5 965,000 90,000 1,480,000 2005

Updated EEA figures Central

PAH UK figure, Table 3.6a 1,440,317 137,388 2,206,084 2017

Dioxin UK figure, Table 3.6b 30,405,450,149 1,689,191,675 39,414,472,415 2017

Pb European average, Table 3.5 1,086,713 101,352 1,666,669 2017

Damage cost (£/tonne) Price 

base68% confidence interval

Price 

base

Damage cost (£/tonne)

68% confidence interval

Damage cost (€/tonne) Price 

base
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The DEFRA guidance does not cover all the pollutants emitted from the sinter plant and 

additional damage cost estimates have been taken from Annex 3 of a 2014 report[7] from the 

European Environment Agency.  These damage costs originally had a price base of 2005 

which has been updated to 2017 to match the DEFRA figures using UK deflators[8].  They 

have also been converted to £ using an exchange rate of €1.12 to £1. 

 

Damage costs are assumed to increase each year in line with inflation, but an additional 2% 

annual uplift is also applied to reflect an assumption that the willingness to pay for improved 

health outcomes will increase over time.  

5.2. Environment Agency CBA tool 

The Environment Agency has developed a cost-benefit analysis tool to undertake 

assessments using a standard methodology when applying for a derogation from the 

requirements of the IED.  The latest finalised version of this tool (version 6.23, dated October 

2021) has been used. 

5.2.1. Inputs 

The inputs to the CBA tool were based on the data discussed earlier in this report (mostly 

those summarised in Table 5).  For the BAT option, although there will be emissions from the 

production of the iron ore pellet that would have to be purchased, there are no pellet 

production facilities in the UK and the User Guide[9] accompanying the CBA tool states that 

“impacts outside the UK must be recorded qualitatively but not entered as data in the tool”.  

Hence only the reductions in UK emissions as a result of temporarily ceasing sinter 

production are quantified and used in the calculations and Table 4 (Section 4.2) shows the 

qualitative data on pellet production outside the UK. 

 

The CBA tool only allows the input of up to six different air pollutants, but Tables 4 and 5 

include details of a greater number than this.  Table 7 shows the central estimate of the 

annual damage cost (at 2017 prices) for emissions at the interim level for the seven species 

for which costs are quoted in Table 6. 

 

 
 

Table 7: Annual damage costs at 2017 prices for different species emitted from the 

sinter plant in the interim scenario 

 

Species

Annual emssion 

(tonnes)

Damage cost 

(£/tonne)

Annual 

damage cost

SO2 2,687 13,026 £35M

Pb 13 965,000 £12M

PM2.5 733 4,167 £3.1M

NOx 1,701 1,320 £2.2M

Dioxins 5.1E-06 27,000,000,000 £0.14M

VOC 627 102 £0.06M

PAH 0.013 1,279,000 £0.02M
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On this basis, SO2, lead, PM2.5, NOx, dioxins and PAHs have been included in the cost-

benefit analysis (PAHs were included in preference to VOCs as PAH emissions are, at least 

partly, associated with particulate emissions). 

 

One additional input to the CBA tool is the weighted average cost of capital, but in this 

assessment there is no difference in the capital expenditure profiles between the preferred 

option and the BAT option, so this is not relevant in this case.  In order to carry out sensitivity 

analysis, the CBA tool also requires an estimate of the uncertainty around the additional 

operating costs (the differential between producing sinter on-site and importing pellets), 

which has been assumed to be + 25%. 

5.2.2. Results 

The central estimate of the Net Present Value of the BAT scenario is – £36.5M compared to 

that of the preferred option.  This means that the operating costs of achieving BAT by 

importing pellets rather than making sinter are greater than the monetised value of the 

pollutant emissions that would be prevented before the fabric filter is commissioned by 

£36.5M.  On this basis, the achievement of BAT would lead to disproportionately high costs 

compared to the environmental benefits, which would meet the requirements for a derogation 

under Article 15(4) of the Industrial Emissions Directive. 

 

The breakdown of the calculations is as follows: 

• The additional operating costs for the purchase of pellets for 2 years 5 months 

compared to producing sinter at Scunthorpe would have an NPV of £413M 

• The additional costs for the disposal of arising revert materials diverted from the siter 

plant would have an NPV of £113M 

• The emissions of air pollutants that would be prevented by the application of BAT, 

i.e. by temporarily ceasing sinter production, would have an NPV of £100M, taking 

into account the 2% annual uplift in damage costs above inflation; as noted in section 

5.2.1, this only accounts for the reduced emissions in the UK and does not take into 

account the additional emissions to produce iron ore pellets outside the UK 

• The emissions of CO2 that would be prevented by the application of BAT would have 

an NPV of £389M; again this only accounts for the reduced emissions in the UK  

• In total, the additional costs of the BAT option are £525.4M and the monetised value 

of the benefits (reduced emissions) is £488.9M 

• The overall NPV of the BAT option is therefore £36.5M less than for the preferred 

option of continuing to operate the sinter plant with a derogation for particulate 

emissions to 30th September 2024 

5.2.3. Sensitivity analysis 

The central estimate of the NPV is derived from the operating costs entered into the CBA tool 

along with DEFRA’s central estimate of the damage costs of the relevant pollutants.  The tool 

also undertakes sensitivity analysis for different values of these parameters using the 

damage cost ranges from Table 6 and the operating cost uncertainty described in 

section 5.2.1.  The sensitivity analysis included in the CBA tool (see Table 8) shows that 

there are only two cases where the overall NPV of the BAT option is positive – using the 

highest damage costs or assuming a 25% reduction in operating costs. 
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Table 8: Results from CBA tool sensitivity analysis (NPV figures in £M) 

6. Justification for a derogation 

Guidance published by the Environment Agency in 2013[10] describes the application of the 

IED in the UK and paragraphs 4.37 to 4.46 outline the requirements relating to derogations 

from meeting BAT-AELs.  Paragraph 4.39 states that any claim of disproportionate costs 

should relate to the geographical location of the installation, local environmental conditions or 

technical characteristics of the installation.  Amongst the technical characteristics that may 

be relevant (paragraph 4.41) is “the intended remaining operational lifetime of the installation 

as a whole or of the part of it giving rise to the emission of the pollutant(s), where the 

operator is prepared to commit to a timetable for closure” and it is this that gives grounds for 

a derogation in the case of the sinter plant particulate releases as British Steel has now 

committed to a timetable for the replacement of the electrostatic precipitators with a fabric 

filter. 

 

In order to prevent further breaches of the BAT-AEL for particulates from the sinter plant 

main stack until the fabric filter has been commissioned, the only option considered feasible 

would be to temporarily cease production at the sinter plant and purchase iron ore pellets to 

maintain the operation of the blast furnaces.  Use of the Environment Agency’s CBA tool 

confirms that the benefits (reduced pollution) of achieving the BAT-AELs in this way would be 

outweighed by the additional operating costs incurred. 

 

This situation therefore meets the criteria for a derogation.  Temporarily increasing the ELV 

for particulates until the commissioning of a new fabric filter in 2024 would be justified under 

Article 15(4) of the Industrial Emissions Directive. 
  

Option name BAT-AEL

Central (base case) -36.49

Low upfront investment costs -36.49

High upfront investment costs -36.49

Low operating costs 66.69

High operating costs -139.67

Low energy price -36.49

High energy price -36.49

Low damage costs -116.33

High damage costs 186.93

EEA damage costs -22.39

Low WACC -36.49

High WACC -36.49

Range Low -139.67

Range High 186.93

{

{ NPV of BAT 

option is 

negative in 

every case 

except 

these two
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7. Conclusions 

A cost-benefit analysis has shown that the costs of achieving all the BAT-AELs at British 

Steel’s sinter plant before the commissioning of a fabric filter in 2024 (by temporarily closing 

the plant) would be disproportionately high compared to the environmental benefits.  This 

would therefore meet the requirements for a derogation under Article 15(4) of the Industrial 

Emissions Directive on technical grounds, i.e. the commitment to install improved abatement 

equipment. 

 

Dispersion modelling has demonstrated that the impact of dust emissions at the proposed 

interim ELV is not significant and measured levels are already well below the relevant air 

quality standards.  Therefore there is no overriding air quality issue that might prevent the 

derogation being granted. 
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8. List of abbreviations 

BAT  best available techniques 

BAT-AEL BAT-associated emission levels 

BAU  business as usual 

BREF  BAT reference document 

CBA  cost-benefit analysis 

EA  Environment Agency 

ELV  emission limit value 

ESP  electrostatic precipitator 

IED  Industrial Emissions Directive 

NPV  net present value 
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Appendix 1 – Dispersion modelling results 

The plots in the following pages illustrate the pattern of dispersion of particulate emissions 

from the sinter plant main stack for the interim situation, assuming that emissions are 

continuously at the ELV of 115 mg/m³ throughout the year.  The contours for the other cases 

(emissions at the current ELV and at the future ELV that will apply following commissioning 

of a fabric filter) and other species will be the same shape, but the magnitude will be 

proportionally lower.   

 

KEY   < 0.1 μg/m³  0.1 – 0.25 μg/m³ 

 0.25 – 0.45 μg/m³  0.45 – 0.5 μg/m³ 

 0.5 – 0.6 μg/m³  > 0.6 μg/m³ 

 

Figure A1.1: 90.4th percentile of daily average PM10 concentrations 

Background map contains Ordnance Survey data © 2020 
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KEY   < 0.025 μg/m³  0.025 – 0.05 μg/m³ 

 0.05 – 0.1 μg/m³  0.1 – 0.135 μg/m³ 

 0.135 – 0.15 μg/m³  > 0.15 μg/m³ 

 

Figure A1.2: Annual average PM10 concentrations 

Background map contains Ordnance Survey data © 2020 
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KEY   < 0.025 μg/m³  0.025 – 0.05 μg/m³ 

 0.05 – 0.075 μg/m³  0.075 – 0.09 μg/m³ 

 0.09 – 0.1 μg/m³  > 0.1 μg/m³ 

 

Figure A1.3: Annual average PM2.5 concentrations 

Background map contains Ordnance Survey data © 2020 
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Appendix 2 – Population density estimates 

DEFRA’s damage cost guidance[6] recognises that the impact of emissions from industrial 

processes depends on the population density of the surrounding area and that the relevant 

area depends on the stack height.  For stacks over 100 metres tall, Table 3 in the detailed 

damage cost update report[11] states that the population density should be assessed over 

an area of 31 x 31 km and Figure A2.1 shows this area centred on the sinter plant main 

stack.  Also shown on the map are the boundaries of the parliamentary constituencies within 

this area. 

 

 

 

 
 

 

 

Figure A2.1: Areas for assessment of population density 

Background map and boundary data © Ordnance Survey 2020 

 

Brigg and Goole 

Scunthorpe 

Gainsborough 

Cleethorpes 

Haltemprice and Howden 

Bassetlaw 

Kingston upon Hull 

West and Hessle 



    Reference Source No.202520   
19 

 Page 22 of 22 

 

Sensitivity: general 

Estimates of the population of each of these parliamentary constituencies have been 

obtained from the Office of National Statistics[12]; the most recently published data relate to 

mid 2020.  The areas of the constituencies are contained in boundary files from the 

Ordnance Survey[13] and Table A2.1 shows the resulting mean population densities, which 

range from 82 persons per km² (Gainsborough) to 2,844 persons per km² (Kingston upon 

Hull West and Hessle). 

 

The area of each constituency that falls within the relevant 31 x 31 km area has also been 

estimated and an approximate population with that square calculated using the average 

population density for each constituency.  These values are also shown in Table A2.1. 

 

 
 

Table A2.1: Population density of constituencies in the vicinity of Scunthorpe 

 

The weighted average population density over the relevant area is estimated to be 

212 persons per km², as shown above. 

Constituency Population Area (ha)

Brigg and Goole 88,968 66,317 134 477 63,976

Gainsborough 98,796 120,306 82 197 16,156

Scunthorpe 93,016 18,266 509 183 93,016

Cleethorpes 94,511 34,637 273 60 16,315

Haltemprice and Howden 91,007 45,677 199 36 7,220

Bassetlaw 108,846 48,042 227 7 1,496

Kingston upon Hull West and Hessle 87,732 3,085 2,844 2 5,230

Total 961 203,408

Mean population density = 212 persons/km²

Population density 

(persons/km²)

Area within relevant 

square (km²)

Population in 

relevant square


