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1. Executive Summary

AECOM Infrastructure & Environment UK Ltd (hereafter referred to as “AECOM”) was commissioned by
Saint Gobain Glass (United Kingdom) Limited (“SGG (UK) Ltd”) to undertake a Best Available
Techniques (BAT) assessment and Options Appraisal to support an extension of the derogation for the
emissions of oxides of nitrogen (NOx) from the existing flat glass furnace at their Eggborough facility
(“the installation”), until July 2020.

The installation is regulated by Selby District Council (“SDC”) under a Part A2 Environmental Permit ref.
A(2)51PV2.  A derogation application was submitted for the installation in 2015 (report reference:
47072281/ LERP00011) following the publication of the revised Glass Sector BAT Conclusions (BATc)
document in February 2012.  The derogation permits the installation to emit NOx at an emission limit
value (ELV) above the BAT Associated Emission Limit (BAT-AEL) as outlined in the BATc document
until the furnace is rebuilt.  The installation currently operates in compliance with their current
derogation, which permits emissions of NOx up to 1,500mg/Nm3 as a daily average until the end of
2019.

At the time of the original derogation application in 2015, SGG (UK) Ltd intended to carry out a
complete furnace rebuild including additional primary measures in 2019/20.  This was envisaged to
enable compliance with the current derogation to meet the BAT-AEL for NOx emissions for primary
measures (800mg/Nm3) from the 1st January 2020.

Since then, SGG (UK) Ltd and the wider Saint Gobain Glass (SGG) group worldwide have carried out
extensive trialling and testing of a range of primary measures for NOx control, and it has now become
apparent that it is highly unlikely that primary measures alone would result in the Eggborough
installation being able to achieve the associated BAT-AEL of 800mg/Nm3.  It is therefore considered that
the installation would not be compliant with the requirements of the BATc document if the furnace was to
be rebuilt in line with the current derogation without the implementation of additional secondary
measures.

Since the 2015 derogation, market conditions and corporate emergency issues have meant that the
complete furnace rebuild planned for the Eggborough installation in 2019/20 needs to be delayed until
2021, with the new furnace expected to be operational from July 2021.  Therefore, in order to ensure
future compliance with the NOx BAT-AELs as soon as possible, secondary abatement in the form of
Selective Catalytic Reduction (SCR) plant must be installed at the Eggborough site whilst the current
furnace is still operational.  Due to the extensive primary measures trials not being completed until late
2018, the requirement to install SCR was identified as being the only option available to the site in
November 2018.

SGG (UK) Ltd has approached several SCR plant suppliers since November 2018 and has found that
there is a considerable lead time for the procurement of the SCR equipment.  Based on current
estimates, it is anticipated that SGG (UK) Ltd would not be able to fully install the SCR plant at site
before the end of May 2020, considering time required for finalising design, procurement, carrying out
significant civil works required to enable installation and obtaining necessary planning permissions.

The site would also need to carry out testing of the installed SCR plant to ensure optimised operation
and compliance with the BAT-AEL for secondary measures; it is therefore expected that the earliest
date compliance with the BAT-AEL could be achieved would be July 2020.  As such, it is not possible
for the SCR plant to be installed in line with the current derogation timescales, for compliance with the
NOx BAT-AELs by January 2020.  That said, the installation of SCR will enable the installation to meet
the lower NOx BAT-AEL of 700mg/Nm3 for secondary measures, and therefore will lead to an overall
reduction in the NOx emissions from the site, over the assessment period considered.

An extension to the existing derogation is therefore sought, so that the SCR plant can be installed at the
site at the earliest opportunity, whilst the existing furnace is still operating, in order to enable the site to

1 BAT Assessment – Eggborough, report reference: 47072281/ LERP0001, Prepared by: AECOM for Saint-Gobain Glass (United
Kingdom) Limited, May 2015.
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meet the NOx BAT-AELs.  It is anticipated that this work could take place in early 2020, enabling
compliance with the NOx BAT-AEL by July 2020 – an extension of the existing derogation by 6 months.

The implications of the proposed 6 month delay in the attainment of the BAT-AEL have been reviewed
in order to demonstrate that, due to the overall reduction in NOx achieved with the SCR plant over the
assessment period considered, the environmental effect of the extended derogation is actually less than
that associated with the current derogation.  The options under consideration are:

· Option 1 - Current Operations:  This option represents SGG (UK) Ltd’s current derogation
position; i.e. a complete furnace rebuild in 2019, without the installation of SCR plant to meet the
primary measures BAT-AEL of 800mg/Nm3.  It should be noted however that as the attainment of
the primary measures NOx BAT-AEL is now understood not to be possible, this option is no longer
viable.

· Option 2 – Proposed Derogation:  This is the proposed extended derogation position, comprising
the installation of SCR plant by June 2020, to enable the site to achieve the required BAT-AEL for
NOx when implementing secondary measures (700mg/Nm3) from July 2020.  This represents an
extension to the current derogation of 6 months, and is now considered the only viable option for
the site to meet the BAT-AELs.

· Option 3 – BAT-AEL:  This option is similar to Option 1, in that it represents the same timescales
as the current derogation, with the furnace rebuild in 2019 without installation of SCR plant.
However, this option reflects the likely actual NOx emissions that are achievable with primary
measures (1,200mg/Nm3), which would not enable compliance with the BAT-AEL.

A dispersion modelling assessment of the environmental impact of the anticipated emissions of NOx
was not conducted as part of this assessment, since the dispersion modelling undertaken as part of the
original derogation application in 2015 demonstrated that NOx emissions at released emission levels at
the time (which are similar to the emissions in 2019 and proposed for 2020) would not have any
significant impact on the local air quality standards (AQS).

The options have been assessed, through the application of a cost-benefit assessment using a
discounted cash flow approach, and the option considered to represent BAT for the installation is Option
2, that is the continued use of the existing furnace, with the installation of SCR plant by June 2020,
complying with the BAT-AEL for secondary measures from July 2020.
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2. Introduction

AECOM Infrastructure & Environment UK Ltd (hereafter referred to as “AECOM”) was commissioned by
Saint Gobain Glass (United Kingdom) Limited (“SGG (UK) Ltd”) to undertake a Best Available
Techniques (BAT) assessment and Options Appraisal to support an extension of the existing derogation
for the emissions of oxides of nitrogen (NOx) from the existing flat glass furnace at their Eggborough
facility, until July 2020.

The installation is regulated by Selby District Council (“SDC”) under a Part A2 Environmental Permit ref.
A(2)51PV2.  Following the publication of the updated EU BAT conclusions for the glass sector2

published on 28th February 2012, AECOM completed a BAT justification, including a Cost Benefit
Analysis (CBA), to support a derogation application for the site in 2015 (report reference: 47072281/
LERP00013).  The derogation agreed with SDC at the time, was on the basis that the operator intended
to rebuild the furnace in 2019, and would incorporate additional primary measures to attain a NOx
emission compliant with the required BAT Associated Emission Levels (BAT-AELs) for primary
measures of 800mg/Nm3 by 1st January 2020.

2.1 Background
Central to the principle of the Industrial Emissions Directive (IED) is the requirement on operators to
take appropriate preventative measures against pollution through application of Best Available
Techniques (“BAT”).  The terms of BAT are defined within the Directive, but include the use of
technological and managerial measures, which are developed on a scale suitable for implementation in
the sector under economically and technically viable conditions, to achieve a high level of
environmental protection as a whole.

The principles of BAT can be considered to be applied hierarchically, in the first instance through the
use of “primary means” or measures to prevent the actual generation of pollutant emissions within the
process, for example through careful control of the process parameters or use of alternative raw
materials which give rise to lower pollutant emissions, and secondly through the use of “secondary
means” or measures to prevent those emissions entering the environment, for example through use of
an emission treatment or abatement process.

SGG (UK) Ltd’s intention for the installation has always been that BAT could be achieved by primary
measures alone, as secondary measures such as SCR abatement would bring additional hazards (in
terms of ammonia storage and transport) to the site, and the advancement of primary measures for
pollution abatement would be beneficial to the glass industry as a whole.

Since the original derogation was granted, SGG (UK) Ltd has trialled several experimental primary
techniques for possible implementation at the Eggborough furnace, as well as within the wider SGG
group portfolio of furnaces globally, to reduce emissions of NOx.  These primary techniques were
reviewed as part of the original derogation application submitted in 2015 with the expectation that they,
in conjunction with a new furnace, would be able to achieve emissions of NOx compliant with the
required BAT-AELs for primary measures of 800mg/Nm3.

The trials however, have demonstrated that although some technologies, like sonic flow control, are
useful in achieving lower NOx emissions in end-fired furnaces, it does not result in significant NOx
reductions from cross fired furnaces, such as the one at the Eggborough installation.  Other planned
primary techniques, such as auxiliary injection, were found under further investigation to not have been
tested in an industrial setting and therefore provided no guarantee that the required reduction in NOx
emissions would be possible.

It is understood that following the investigation of available experimental primary techniques, SGG (UK)
Ltd has concluded that it would not be possible for them to achieve the primary measures NOx BAT-
AEL, and therefore are unable to comply with the position outlined in the current derogation of achieving
an emission limit value (ELV) of 800mg/Nm3 by 1st January 2020.

2 Best Available Techniques (BAT) conclusions under Directive 2010/75/EU of the European Parliament and of the Council on
industrial emissions for the manufacture of glass, The European Commission, 28 February 2012
3 BAT Assessment – Eggborough, report reference: 47072281/ LERP0001, Prepared by: AECOM for Saint-Gobain Glass (United
Kingdom) Limited, May 2015
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SGG (UK) Ltd has therefore concluded that in order to achieve the required NOx BAT-AEL they would
need to install secondary abatement measures, comprising a Selective Catalytic Reduction (SCR)
plant.  It should be noted that the NOx BAT-AEL for secondary abatement measures is lower than that
for primary measures; therefore implementation of the SCR plant would lead to a reduction in NOx
emissions over and above that required by the current derogation.

The realisation that primary measures alone were not going to enable the installation to meet the
required NOx BAT-AELs was only reached late in 2018, following the extensive trialling of sonic flow
within the SGG group during 2017 and 2018, and discussions with the providers of the auxiliary
injection technology in late 2018.  The decision that SCR abatement was needed to enable the
installation to meet the requirements of BAT was therefore only made in November 2018.

2.2 Proposed Derogation Extension
SGG (UK) Ltd originally intended that the SCR plant would be installed during the furnace rebuild
period, in order that the installation could be optimised, and to reduce the potential health and safety
risk associated with the high temperatures involved.  However due to unforeseen events at other SGG
group sites requiring the group’s maintenance schedules to be reorganised, the Eggborough furnace’s
rebuild has been pushed back to early 2021.  A derogation extension request was submitted in April
2019 in order to request an 18 month derogation to support this position, however this was rejected by
the Local Authority in April 2018.  This has led SGG (UK) Ltd reviewing and updating their plans and
subsequently to the development of this revised derogation extension request.

Therefore, in order to ensure compliance with the required BAT-AELs as soon as is reasonably
possible, the operator now intends to install SCR plant whilst the current furnace continues to operate.
SGG (UK) Ltd has been informed by potential SCR suppliers that there is a considerable lead time
required for the procurement of a new SCR plant.  Although the procurement process has now
commenced, it is understood that the earliest time at which the new SCR equipment can be
manufactured is from October 2019 to May 2020.  In addition to the delay in supply, the site would also
require planning permission and significant enabling civil works for the installation of the SCR plant; it is
therefore anticipated that the new SCR plant will be in place for commissioning by May 2020, with
compliant operation expected by the end of June 2020.  Therefore, it would not be possible to meet the
current derogation timescales.

An extension to the current derogation is therefore sought to allow the installation to keep the current
NOx ELV of 1,500mg/Nm3 until the end of June 2020, when the ELV can be reduced to 700mg/Nm3 and
compliance with BAT can be achieved from the start of July 2020.
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3. The Eggborough Installation

3.1 Furnace Design and Configuration
The SGG (UK) Ltd Eggborough installation manufactures flat glass, laminated glass and coated glass
mainly for the construction sector, based on a fully automated soda-lime based float glass process
using virgin material and recycled glass (“cullet”).  The site operates a single cross fired furnace with a
maximum design capacity of 650 tonnes per day (tpd), although it usually operates at 600tpd, with
production being carried out on a 24 hours a day, year round basis.

The main environmental emissions to air associated with glass production occur as a result of the
furnace operations, as it is a high temperature, energy intensive process.  The furnace operates at
temperatures between 1,300°C and 1,600°C.  This results in the emission of products of combustion,
primarily NOx and carbon dioxide.  Furnace emissions also contain dust (particulate matter), sulphur
dioxide and traces of chlorides, fluorides and metals present as impurities in the raw materials.  The
furnace releases to air via a single stack (A1), after passing through an electrostatic precipitator for
particulate and acid gas abatement.

3.2 Current Emissions to Air
This assessment only pertains to emissions of NOx from the installation, as all other pollutant species
released from the furnace are compliant with the relevant BAT-AELs.

The current emission limit values (ELVs) for NOx set in the Installation’s PPC Permit are detailed in
Table 3-1, and are based upon limits derived in the revised and adopted BATc document.

Table 3-1: Emission Limit Values – A1 Release Point

Substance ELV (daily average)
(mg/Nm3)(a)

Average Emission
Concentration

(mg/Nm3)(b)
IED BAT-AEL (mg/Nm3)

Oxides of nitrogen (as NOx) 1,400(c) (d) 1,257
700 – 800 (primary)

400 – 700 (secondary)

Notes:
(a) As shown in permit for the year 2018.
(b) Derived from the Continuous Emissions Monitoring system (CEMs) stack monitoring results for 2018.
(c) Applicable from 1 January 2018 – 31 December 2018, as shown in the permit.  From 1 January 2019 –

31 December 2019 the ELV will be 1,500mg/Nm3 with the ELV scheduled to be amended to 800mg/Nm3

from 1 January 2020.  The permit includes a caveat allowing for a small increase in NOx emissions for
each year of the duration of the derogation.

(d) The permitted ELV for the installation since the current derogation was issued are as follows:
· 2015 – 1,300 mg/Nm3

· 2016 – 1,350 mg/Nm3

· 2017 – 1,400 mg/Nm3

· 2018 – 1,500 mg/Nm3

Based upon recent emission monitoring results, NOx is currently released at concentrations compliant
with the currently permitted ELV.

The level of NOx emission control achievable at the installation is influenced by the rate of glass
production as well.  When the site is operating at or close to capacity, the increased fuel use required to
maintain the quality of melt results in higher overall emission levels for NOx.  Operations are continually
adjusted based upon the scale of the output to maintain as high a level of control over fuel use, burner
temperature and NOx emissions as possible.

3.3 NOx as a Pollutant and its Sources
Oxides of nitrogen (NOx) are generated by combustion processes, largely in the form of nitric oxide,
which is then oxidised to nitrogen dioxide in ambient air, mainly as a result of reaction with ozone in the
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atmosphere.  It is primarily nitrogen dioxide (NO2) that is associated with adverse effects upon human
health and the environment and as such has associated ambient air quality objectives.

NOx also has the potential to affect global warming, although this is primarily due to the species nitrous
oxide (N2O) which is only emitted in very low concentrations from combustion sources.

In the glass industry, NOx is generated within the melting and refining stages of a typical fossil-fuel flat
glass furnace, principally as a result of high temperature oxidation of atmospheric nitrogen in the
combustion air.  The generation of NOx is dependent on the relative concentrations of nitrogen and
oxygen within the combustion area, the temperature and the residence time for these combined
conditions within the furnace.

Following the original derogation application, a number of different techniques were identified as
potentially being suitable for implementation at the Eggborough installation, and have been trialled and
implemented (as applicable) within the furnace at Eggborough, to prevent or minimise the formation of
NOx, including optimisation of furnace conditions to minimise NOx formation.  These techniques and the
outcome of the trials are described in the report submitted by SGG (UK) Ltd to the Regulator in July
20184.

Detailed dispersion modelling of the NOx emissions has not been undertaken as part of this
assessment, as the dispersion modelling undertaken as part of the original derogation application
submitted in 2015 (report reference: 47072281/ LERP0001) is still considered to apply to the
installation.

The dispersion modelling carried out for the 2015 derogation was based on an annual average NOx
concentration of 1,122mg/Nm3, which is still representative of the current annual average emission from
the furnace (Table 3.1).  The original modelling also included the assessment of peak emissions at
1,516mg/Nm3 for hourly averages.  The derogation request for an ELV of 1,500mg/Nm3 is not
representative of annual average emissions, but is a daily average.  Therefore it is considered that the
original modelling is still applicable to the assessment of NOx impacts from site emissions, given that
the levels of impact predicted were below the EA’s screening thresholds to determine significance, and
were considered very unlikely to result in exceedances of NO2 Air Quality Standard (AQS) objectives.

3.4 Furnace Repairs
In general, glass furnaces operate continuously, or with only minor intermediate repairs, for
approximately 15 - 20 years, after which time they are “rebuilt” with either partial or major replacement
of the structure, depending on its condition.  The current BATc document defines two levels of furnace
rebuild:

· Normal furnace rebuild - A rebuild between campaigns without a significant change in furnace
requirements or technology and in which the furnace frame is not significantly adjusted and the
furnace dimensions remain basically unchanged.  The refractory of the furnace and, where
appropriate, the regenerators are repaired by the full or partial replacement of the material;

· Complete furnace rebuild - A rebuild involving a major change in the furnace requirements or
technology and with major adjustment or replacement of the furnace and associated equipment.

A complete rebuild of a furnace, takes in excess of 18 months to plan and implement and can cost
millions of pounds in lost production, additional labour and repair materials, and therefore for these
reasons it is essential within the industry that a furnace lifetime is extended wherever possible, and that
a complete rebuild is only undertaken at the end of the furnace’s viable lifetime in accordance with a
schedule applied across the company portfolio.  It is understood that construction works for a complete
furnace rebuild can take between 4 and 6 months.  The SGG group use the same service team for the
maintenance and rebuilds of their 38 glass manufacturing sites worldwide, and therefore the planning of
such activities across the company portfolio is carried out years in advance.

The production life of a furnace is dependent on a number of factors, including the furnace type, the
product manufactured within the furnace, how the furnace is operated during its lifetime and the level of
on-going maintenance carried out.

4 Supplementary information requested following a site visit on 21st May 2018, SGG Eggborough Environmental permit
A(2)51PV3, submitted by SGG on 12/07/2018
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3.4.1 Furnace Repairs at the Eggborough Installation

The furnace at Eggborough was installed in 1999, and therefore is currently approaching 20 years old.
At the time of the previous derogation request (2015), the furnace was scheduled to undergo rebuild in
2019/20, i.e. when it was 20 years old.  Such significant works are programmed in to the SGG group’s
corporate planning schedule so as to avoid any negative impacts on customer service during such
works by arranging for sister plants to the one that is undergoing the work providing support with
significant quantities of glass supply during such shut down periods. For example, the Eggborough
installation has in the past provided product supply back-up for one of SGG group’s installations in
Northern France when the float line was stopped.

The SGG group globally, has suffered a number of unexpected crises (both natural and technical) in the
last couple of years, including:

· April 2018: The plant in Egypt suffered a natural flooding event that resulted in a loss of production
for 84 days.

· September 2017: Earthquake in Mexico destroyed a significant proportion of the stock (4,500
tonnes of glass) in the site’s warehouse;

· September 2017: A plant in Germany suffered a furnace metallic contamination resulting in no
production for an 82 day period;

· November 2017: A plant in Germany suffered a 19 day loss of production due to a crisis from a
planned maintenance event; and;

· February 2018: The plant in Romania was found to have a severe level of erosion in its furnace
floor refractory requiring an immediate cessation of operations to carry out repairs, resulting in a
loss of production for 40 days.

Due to these issues, the SGG group has had to consider where there is potential to delay or reschedule
maintenance activities and rebuilds across their portfolio of sites, in order to deal with the issues
outlined above.  A number of planned cold repairs have therefore been required to be delayed where
the furnace condition would allow, with the Eggborough installation being one of these.

Extensive furnace management and maintenance carried out at the Eggborough installation since 2015
has ensured that the furnace continues to perform efficiently, albeit at lower pull rates than the
maximum output capacity.  It is therefore considered that the furnace continues to be fit for purpose,
and has been identified as having the capability to operate for a longer duration than originally
anticipated.

Therefore due to the current market conditions and changes to the SSG group’s asset maintenance
schedule, the earliest the complete furnace rebuild at the Eggborough site can now be scheduled is in
2021.
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4. Achieving the BAT-AELs at Eggborough

At the time of the previous derogation, the Eggborough installation intended to trial a number of
experimental primary abatement measures for NOx emissions that were, at that stage, expected to be
viable for the installation, and were expected to enable the installation to achieve the BAT-AELs for NOx
emissions by primary measures without the need for secondary abatement, which was considered to be
preferable to the installation.

Although low NOx burners, port design and the reduction of ingress of parasitic air can all be
implemented at furnace rebuild and result in reductions in NOx emissions, additional primary techniques
were considered to be required to bring the NOx emissions within the BAT-AEL associated with primary
measures.

At that time alternative primary measures were in the process of being trialled within the wider SGG
group to assess the efficacy of these techniques in NOx reduction when used in different types of
furnaces within the SGG group portfolio.  Considering the similarity of furnaces within the different SGG
group site worldwide, the results of the trials were expected to be applicable across SGG group sites
(including Eggborough), irrespective of whether particular techniques were trialled at each installation or
not.  These trials were ongoing until November 2018.

4.1 Sonic Flow Control
The key primary technique trial undertaken comprised of Sonic Flow Control (SFC), which was trialled
in both end-fired and cross-fired furnaces across a number of SGG group sites in Europe, but not at the
Eggborough installation.  The trial demonstrated significant reduction in NOx emissions in end-fired
furnaces.  However, multiple trials of SFC technique in a cross-fired furnace, in a variety of
configurations, concluded that the implementation of SFC did not result in any clear reduction in NOx
emissions.  Therefore, it was concluded that implementation of SFC at the Eggborough installation
(which has a cross-fired furnace) would not result in achievement of the required primary measures
BAT-AEL.

4.2 Auxiliary Injection
As trials into SFC proved unsuccessful, an alternative technology – Auxiliary Injection was reviewed,
and a quote for trialling the technology at the Eggborough installation obtained from the supplier.  On
further investigation, it was determined that the technology had not been robustly trialled industrially,
and had only had limited trials conducted comprising a very short run on one furnace immediately prior
to it being shut down for extensive repairs and rebuild.  On the basis of this, it was considered that the
initial quote provided by the supplier (of a £1 million licence fee) could not be justified for an unproven
technology.  Although further negotiations with the supplier managed to waive the licence fee, a
£300,000 installation cost would have been required.  These discussions only occurred late in 2018,
and therefore it was considered that the risk associated with the unproven nature of the technology over
longer time scales (whether it would enable the BAT-AEL for primary measures to be met long term,
and whether there would be any potential impact on production rates and furnace life time) was too
great to rely on this technology for future BAT compliance.

4.3 Parasitic Air
Other primary measures assessed at furnaces within the SGG group portfolio, including at the
Eggborough installation, comprised reduction of parasitic air entering the furnace, in order to reduce
NOx, CO and CO2 emissions as well as a reduction in energy consumption.  The assessment method
was assessed using mathematical modelling and theoretical calculations followed by on-site trials; and 
helped in identifying entrance points for parasitic air in the furnace, to inform effective repairs for the
furnace at the Eggborough installation to reduce the amount of parasitic air in the furnace.

Repairs undertaken for the furnace included sealing of various parts of the furnace.  The option of
replacing the regenerator bricks was also investigated; however a review of the cost vs benefit of this 
demonstrated that the costs associated with the brick replacement would not be proportionate to the
reduction in parasitic air entrainment achieved by it.

The trials also led the operator to install monitoring equipment to enable continuous monitoring of the
amount of parasitic air within the furnace to provide more control over the melting process.
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On the basis of the above, it was concluded that the installation of primary measures over and above
those stated in the Glass sector BRef are either unviable for the furnace at the Eggborough installation
or would not enable the installation to achieve the BAT-AELs associated with use of primary measures
(800mg/Nm3).  It is understood that the primary techniques outlined in the Glass sector BRef would only
result in the installation achieving NOx emissions in the region of 1,200mg/Nm3 at best, with emissions
in line with those currently experienced from the furnace at present, more likely.  This exceeds the
required BAT-AELs, and therefore the site would not comply with the requirements of the BRef and
BATc.

4.4 Installation of Selective Catalytic Reduction (SCR)
By the end of 2018, the issues with the experimental NOx primary measures led SGG (UK) Ltd to
conclude that primary measures alone would not achieve the required NOx emissions, and the only
alternative was to install secondary abatement in the form of an SCR plant.  This would enable the
installation to meet the lower BAT-AEL of 700mg/Nm3, associated with secondary measures.

Previously the installation has tried to avoid the requirement for SCR abatement as it was considered
that if BAT could be met by primary measures alone, i.e. reducing emissions at source, this was more
preferable than abatement of emissions at the point of release i.e. through secondary measures.

In addition SCR results in an additional emission of ammonia, due to ammonia slippage from
incomplete reaction, and other cross-media effects such as fugitive emissions from the on-site storage
and handling of 25% ammonia solution, the use of electrical energy and the production of solid waste at
the end-of-life of the catalyst.

Ideally, the installation of a new SCR plant would be carried out during a full shutdown of the furnace, as
this would facilitate the optimisation of the installation of the equipment (i.e. optimising the routing of
new duct work, rather than having to route it around existing hot duct work during the furnaces
operation).  There are also considerable health and safety implications of installing SCR plant whilst a
furnace is still operational, mainly due to the high temperatures of the operation.

That said, it is recognised that in order to install SCR at furnace rebuild would require a further 12 – 18
month extension to the derogation, and therefore SSG (UK) Ltd have now put a plan in place to enable
installation during continued furnace operation, in order to minimise the length of derogation extension
required.

SCR suppliers have indicated however that the lead time for such equipment is several months, which
in conjunction with the time required to obtain necessary planning permission and undertaking
additional civil works at the site for installing the equipment, would mean it was not possible to install
the equipment within the timescales outlined in the current derogation period (i.e. to ensure compliance
with the BAT-AELs by January 2020).

SGG (UK) Ltd has now commenced the procurement process, and anticipates being able to have the
SCR plant installed and fully commissioned by the end of June 2020.  The schedule for installing SCR
at the Eggborough installation is provided in Appendix B.

4.5 Summary - Basis of the Derogation Application
The Eggborough installation does not currently meet the revised BAT-AELs for NOx, and is permitted
under a current derogation to emit NOx at an ELV of 1,500mg/Nm3 until January 2020.  As a
consequence it will be required to either improve primary abatement or install secondary abatement
equipment to achieve compliance with the revised BAT-AELs.

SGG (UK) Ltd has continued to investigate potential primary measures that could be implemented
during the furnace rebuild process to minimise NOx emissions; it is understood that the operator intends
to rebuild the furnace with relevant primary measures to improve the emissions profile from the
installation.  However, continued investigation of additional primary measures at the Eggborough
installation as well as at furnaces within the wider SGG group portfolio have shown that these measures
would not achieve the required BAT-AEL for NOx emissions using primary measures (800mg/Nm3), with
emissions in excess of 1,200mg/Nm3 being more likely.  Therefore, if SGG (UK) Ltd were to continue
with the furnace rebuild in 2019, as per the existing derogation, they would not be able to comply with
the relevant BAT-AEL using primary measures by January 2020.  SGG (UK) Ltd therefore intends to
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install secondary abatement comprising an SCR plant at the earliest opportunity, to manage NOx
emissions from the installation.

Installation of new equipment requires considerable lead time from ordering the equipment to
installation, with additional time required to design the required plant and plan its installation.  It is
therefore considered that SGG (UK) Ltd will be unable to install the SCR to enable compliance with the
NOx BAT-AEL at the Eggborough installation in 2019, in line with the current derogation.

It is therefore proposed to apply for an extension of 6 months to the current derogation from the BAT-
AELs for NOx emissions, to continue to apply the existing ELVs for NOx emissions for the installation
until July 2020 by which time it is expected that the new SCR plant will be commissioned and fully
operational.

On the basis of the above information, the assessment takes into consideration site operations
including emissions and the associated environmental impact.  It should be noted that the derogation
requested by this application will be time limited and will be limited to a period of 6 months i.e. from
January 2020 to the end of June 2020.

In addition, the installation of the SCR plant will enable a lower ELV of 700mg/Nm3 to be applied to the
site from July 2020.

Derogations from specified emission limits as defined within the BRef can be applied for on the basis of
three criteria:

· Geographical location;

· Local environmental conditions; or

· The technical characteristics of the installation.

The derogation from the NOx BAT-AELs for the Eggborough installation would be made on the technical
characteristics of the installation.  Technical characteristics to be considered with regards to a
consideration of derogation from the BAT-AELs include:

The technical basis of the derogation extension application is based upon:

· The trial of several primary measures which were anticipated to enable the installation to achieve
compliance with BAT-AEL associated with primary measures at the time of the original derogation
application submission, have proven unsuccessful and demonstrated the inability of these
techniques to achieve the significant reduction in NOx emissions required to meet BAT.  Secondary
abatement in the form of SCR plant is therefore required to enable the site to reduce emissions of
NOx, so as to comply with the BAT-AEL associated with secondary measures.  This decision was
only reached in November 2018.

· The current derogation requires BAT-AELs to be met by January 2020, however due to the long
lead time for ordering and planning the installation of SCR plant, the timescales involved are
insufficient to enable the installation of SCR in line with the current derogation.  The earliest date
for compliance has therefore been determined to be July 2020.

The application of a derogation based upon the technical characteristics of the site is considered to be
appropriate for the Eggborough installation.

The justification for this derogation is based on the installation requiring installation of secondary
abatement equipment (SCR) to achieve the BAT-AEL, as the additional primary measures intended to
be installed at the time of the original derogation application have since been proven to not be able to
achieve the required emission levels for the cross-fired furnace technology installed at Eggborough.

A review of the options available to the Eggborough installation has been carried out, and has been
assessed using the Environment Agency’s (EA’s) IED Derogation Cost-Benefit Analysis Tool (v6.17,
September 2017).
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5. Proposed BAT Options

The installation has a current derogation in place for a NOx ELV of 1,500mg/Nm3 until December 2019,
which requires that the installation achieves the BAT-AEL for NOx emissions by primary measures
(800mg/Nm3) by January 2020, on the basis of a complete furnace rebuild being undertaken in 2019/20.
It is now however understood that the primary measures listed in Section 4 would be unable to achieve
the required BAT-AEL, as they have been demonstrated to be unviable for the required purpose.

SGG (UK) Ltd has therefore concluded that they would need to install secondary abatement measures,
in the form of SCR plant, to achieve the relevant BAT-AELs for NOx emissions (700mg/Nm3).  However,
it is understood that SGG (UK) Ltd has contacted suppliers with regards to supplying and installing SCR
equipment at the Eggborough installation, and have been advised the lead time and installation time
involved will not be complete to enable full operation of the SCR before July 2020.

In view of the extensive works required; comprising designing the plant, obtaining planning permission
and carrying out civil and other enabling works, required to install the SCR plant, the installation would
therefore like to request an extension of the derogation for NOx emissions until the complete installation
of appropriate SCR plant can be carried out in 2020, with the achievement of the BAT-AEL (for
secondary measures) in July 2020.

On this basis, the following options are considered appropriate for further assessment, using the EA’s
cost-benefit analysis tool:

· Option 1: Business as Usual (Current Derogation) – Furnace rebuild without SCR in 2019, with an
ELV of 800mg/Nm3 applicable to the installation from January 2020 (although it should be noted
that emissions of 1,200mg/Nm3 are considered achievable at best);

· Option 2: Proposed Derogation – Installation of SCR in 2020, with an ELV of 1,500mg/Nm3 applied
to the installation until BAT-AEL compliance (700mg/Nm3) in July 2020; and

· Option 3: BAT (Current Derogation) – Furnace rebuild without SCR in 2019, as per current
derogation position, however this option includes the likely realistic NOx emissions, therefore an
ELV of 1,200mg/Nm3 has been applied.

5.1 Option 1 – Business as Usual – Furnace Rebuild without SCR in 2019
(BAT-AEL)

This option represents the current derogation position (or Business as Usual (“BAU”)), which requires
the furnace rebuild to be carried out in 2019, with the NOx BAT-AEL associated with primary measures
applicable to the installation from January 2020.

It is understood that the SGG (UK) Ltd would now not be able undertake the furnace rebuild  in line with
the timescales for this option, however this option has been included as this represents the original
intended derogation approach and forms the baseline option, which the derogation extension option
(Option 2) should be compared against.

In line with the original derogation approach, an assumed NOx emission of 800mg/Nm3 (primary
measures) has been used, however it is understood that this would not actually be achieved, and it is
considered that emissions in the region of 1,200mg/Nm3 would be more likely.

5.2 Option 2 – Proposed Derogation – Installation of SCR in 2020, without
Furnace Rebuild

This scenario represents the derogation extension case for the installation, comprising the installation of
SCR in early 2020, without a furnace rebuild at this time.  The furnace rebuild is anticipated to be
undertaken subsequently in 2021.

This option includes the continued operation of the existing furnace with the permitted NOx emission
limit of 1,500mg/Nm3, until the installation of the new SCR plant can be carried out in early 2020.  It is
considered that this option would achieve the required BAT-AEL for NOx emissions (700mg/Nm3 for
secondary measures), although BAT would be met at a later date than required by the current
derogation, due to the 6 month extension required.
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Ammonia emissions from ammonia slippage from the SCR plant have been included in this option, and
these have been assumed to be at the lower end of the range provided by the Glass Sector BRef (3 –
5mg/Nm3).

This option represents a change from the baseline (Option 1) and is required to demonstrate the
implications of the installation of SCR plant at a timescale that requires an extension to the original
derogation.  The EA’s cost benefit analysis tool terms this option a “full derogation”.

5.3 Option 3 – BAT – Furnace Rebuild without SCR in 2019 (Actual
Emissions)

This option represents the same scenario as Option 1, presenting the current derogation position;
however it also considers the more realistic emissions scenario, of NOx emissions in the region of
1,200mg/Nm3 as now considered achievable using primary measures only.  It is therefore understood
that this option would not actually enable the installation to comply with the BAT-AELs.
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6. Initial Evaluation of Options

Each option has been considered for the following aspects:

· Emissions in terms of the achievable emission limits for each option with subsequent comparison
of the emission impacts (environmental damage costs) and emission reductions associated with
each option;

· Feasibility, in terms of the technical specifics of the Eggborough installation;

· Costs, in terms of the cost to maintain the existing furnace as well as the new furnace for the
lifetime of the furnace.  Due to the considerable age of the existing furnace, it requires frequent
maintenance work.  Since a new furnace is likely to incur significantly less maintenance cost than
the existing furnace, the additional maintenance cost for the existing furnace until the complete
furnace rebuild is undertaken has been taken into account in the cost benefit analysis.  The
maintenance costs for the furnace are based on SGG (UK) Ltd data.

As installation of SCR represents additional equipment over what was proposed in the original
derogation, capital costs for procurement and installation of SCR plant has also been included in
the assessment, as have costs for the purchase of ammonia and disposal of the spent catalyst.

· Energy use, in terms of fuel used by the installation operations.  The installation uses both natural
gas and electricity to operate, with natural gas fuelling the furnace and the float bath powered
using electricity.  It is understood that due to the age of the existing furnace, it uses more fuel
compared to a new furnace; however it is expected that electricity consumed by the float bath will 
remain unchanged.  Therefore, the implications of the gas use by continued use of the existing
furnace and the savings achieved by installation of a new furnace have been taking in to account in
this assessment.

These factors have been used to present an initial evaluation as to whether an option could be
considered to represent BAT for the installation.

6.1 Option 1 – BAU – Furnace Rebuild without SCR in 2019 (BAT-AEL)
This option comprises the rebuild of the furnace without the installation of SCR plant in 2019, with the
new furnace being compliant with the required BAT-AEL associated with primary measures from
January 2020, as outlined in the current derogation position.  As this option represents the current
derogation position agreed with the Regulator, it has been assessed as a baseline comparator.

6.1.1 Emissions

It has been assumed that this option would enable the installation to achieve compliance with BAT-AEL
associated with primary measures (800mg/Nm3) from January 2020, and therefore comply with the
current derogation.  The annual mass emissions of NOx from the site on the basis of current ELV of
1,500mg/Nm3 are 880 tonnes per annum (tpa), reducing to 469tpa for emissions at the BAT-AEL
associated with primary measures (800mg/Nm3).

6.1.2 Feasibility

This option would have involved the shutdown of the installation in 2019/ early 2020 to carry out the
furnace rebuild and installation of other associated infrastructure to achieve the BAT-AEL associated
with primary measures by January 2020.  However, following extensive trials of potential primary
abatement measures by SGG it is also now considered that this option would not actually achieved the
BAT-AEL.  In addition to this the planned furnace rebuild now cannot be undertaken in 2019/ 20 and
has had to be rescheduled to 2021, due to issues outside the control of the Eggborough site
management.  It is therefore considered that this option is no longer feasible.

6.1.3 Cross Media Effects

Another implication of operating a furnace of significant age is the fuel use.  The furnace at the
Eggborough installation is fuelled using natural gas.  The quantity of gas used is generally considered to
be directly proportional to the amount of thermal NOx generated in the furnace and therefore NOx
emissions from the installation.  Based on information from other installations within the SGG group, it is
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understood that new furnaces typically use around 10% less gas than that used by older furnaces like
the one currently installed at the installation.

It is understood that the existing furnace requires around 411,229,410kWh of natural gas per year, with
newer furnaces being more efficient and requiring only 338,092,200kWh per year of gas.  On this basis,
fuel usage in the existing and new furnaces has been included in this assessment.

6.1.4 Damage Costs

The damage costs that have been applied to the NOx emissions within the CBA tool are those
developed for industrial installations5 (labelled as “NOx industry”), and are £13,131 per tonne of NOx.
The annual damage cost of approximately the current NOx being released from the furnace is
approximately £10,800,000, based on NOx emissions of 821tpa in 2018.  The annual damage cost for
NOx emissions from the installation will reduce to approximately £6,200,000 for the BAT-AEL associated
with primary measures in 2020.

Based on the damage costs provided in the CBA tool, with a rate of inflation applied to each year of
operation of the furnace, the total damage costs for NOx emissions over the lifetime of the furnace (as
‘Present Value’) is £123,900,000.

It is understood that Defra is reviewing the damage costs applicable to pollutants from various sources,
with the revised damage costs published in the Air Quality Damage Cost Guidance6; and the 
accompanying Damage Costs Appraisal Toolkit7, these damage costs have however not yet been
updated into the CBA tool.  For completeness, and specifically at the request of the Regulator, the
damage costs for NOx emissions from the installation based on the alternative damage cost
(£5,670/tonne in 2017) have been calculated here, and an alternative NPV using this value has also
been calculated in Table 7-3.  It should be noted that the revised damage cost calculating tool does not
provide costs prior to 2017, and therefore these have been estimated.

Based on the revised damage costs, the cost for 821 tonnes of NOx emissions from the installation is
estimated to be approximately £4,900,000 in 2018; with the damage costs subsequently reducing to
approximately £3,200,000/year following the rebuild.  The damage costs for NOx emissions from the
installation over the assessment period (2015 – 2040) have been estimated to be £95,302,000 using
the values provided in the Damage Costs Appraisal Toolkit.

6.1.5 Costs

It is expected that operating the existing furnace throughout 2019 will have associated maintenance
cost of approximately £141,964 assuming cessation of operation from July – December 2019 to install a
new furnace; this is expected to reduce to around £80,720 per year for a new furnace.

The total operating cost for the installation, comprising operating costs and energy consumption, over
the lifetime of the furnace (as ‘Present Value’) has been estimated to be approximately £157,800,000 by
the CBA tool over the lifetime of the furnace.

As this option represents the costs for a complete furnace rebuild that was planned and agreed at the
time of the original derogation, additional capital costs for the installation of a new furnace have not
been taken in to account in the assessment.

6.2 Option 2 – Proposed Derogation – Installation of SCR in 2020, without
Furnace Rebuild

This option comprises the installation of SCR plant in early 2020, with the new plant being fully
operational and compliant with the required BAT-AEL associated with secondary measures from the
start of July 2020.  This option presents the planned operations at the installation now, due to the delay
in the furnace rebuild, and the requirement to install SCR plant to meet the BAT-AELs.

The furnace will continue to operate whilst the new SCR plant is being installed, and will undergo
complete rebuild in accordance to the corporate asset upgrade schedule in 2021.  This option therefore

5 Defra. (2015). Damage Costs by Location and Source.  Available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/460398/air-quality-econanalysis-damagecost.pdf
6 Air quality damage cost guidance, DEFRA, January 2019
7 Estimated using the ‘Damage Costs Appraisal Toolkit, DEFRA, January 2019
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considers the continued application of the emission limit of 1,500mg/Nm3 as a daily average, until the
end of June 2020, an additional 6 months from the current derogation.

6.2.1 Emissions

The annual NOx releases expected in 2019 is approximately 880 tonnes per annum (tpa) based on the
ELV of 1,500mg/Nm3, with emissions reducing to 411tpa when the BAT-AEL of 700mg/Nm3 is achieved.
This option assumes that the furnace will undergo complete rebuild in 2021 thereby requiring the plant
to shut down for 6 months in 2021; therefore the emissions in 2021 will be 205tpa.

In addition, the installation would emit ammonia following the installation of the SCR plant on account of
ammonia slippage; this is anticipated to be in the region of 2tpa, based on a BAT-AEL of 3mg/Nm3.

There would also be emissions of particulates when the SCR plant is being installed, as it would require
bypassing the Electrostatic Precipitator (EP) for around 2 weeks, whilst the furnace is still operating.
Bypassing the EP for short periods of time for maintenance works is typical practice for glass plants.
Based on unabated particulate emissions of 3.5kg per batch, and 108 batches per week, it is expected
that particulate emissions during SCR plant installation would be in the range 5.3 tonnes.

6.2.2 Feasibility

This option is technically feasible, and is now considered the only viable option for the installation to be
able to meet the BAT-AELs.  However, due to the considerable time required for ensuring appropriate
design and planning requirements, in addition to the significant lead times for procurement of new SCR
plant, it would not achieve the BAT-AELs set out within the Glass Sector BRef document by January
2020, as required by the current derogation, but will be compliant by July 2020.

6.2.3 Cross Media Effects

It is understood that the existing furnace requires around 411,229,410kWh of natural gas per year,
which has been included in this assessment.  It is understood that fuel use for new furnaces is
considerably lower than older furnaces, which has been taken in to account from 2021 when the new
furnace is expected to be installed.

This Option would also incorporate additional impacts from ammonia and catalyst use in the SCR plant.
It has been assumed that a 29.4% aqueous solution of ammonia will be used at the site; this is 
estimated to be around 1,756tpa of ammonia on the basis of 1.1 tonne of ammonia being required to
abate 1 tonne of NOx emissions.

It is anticipated that the SCR plant would require replacement of the catalyst every 10 years, based on
the discussions undertaken at the time of the original derogation application.  The used catalyst,
expected to amount to around 5 tonnes, is likely to be designated a hazardous waste and will require to
be disposed of; it has been assumed this will be sent to a licenced hazardous landfill for disposal.

6.2.4 Damage Costs

The annual damage cost of approximately 880 tonnes of NOx being released in 2019 is approximately
£11,600,000.  The annual damage cost for NOx emissions from the installation will reduce to
approximately £8,500,000 in 2020 (assuming operation of the SCR from July 2020), and to £5,400,000
per year when the new furnace is installed, and operating with the SCR.

There are additional damage costs for the emissions of ammonia associated with SCR.  The damage
cost assigned to ammonia in the CBA tool is approximately £2,360 per tonne, which equates to an
annual cost of £4,720 per annum when the SCR is expected to release 2tpa of ammonia a year.

There would also be additional damage costs associated with the emissions of particulates during the
bypass of EP for the installation of the SCR plant.  The damage cost assigned to particulate matter (as
PM10) in the CBA tool is approximately £30,225 per tonne, which equates to an annual cost of £160,190
on the basis of 5.3 tonnes of particulates released for 2 weeks when the EP is bypassed.

Based on the damage costs provided in the CBA tool, with a rate of inflation applied to each year of
operation, the total damage costs for NOx, ammonia and particulate emissions over the assessment
period (as ‘Present Value’) is approximately £118,200,000, which is £5,700,000 less than the current
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derogation (Option 1).  This therefore demonstrates that this option actually results in a decrease in the
environmental impacts of the site over the current derogation.

Applying the Defra damage costs8 and the accompanying Damage Costs Appraisal Toolkit9, the
damage costs for NOx emissions from the installation based on the alternative damage cost
(£5,847/tonne in 2017) are approximately £5,400,000 in 2019; with the damage costs subsequently
reducing to approximately £2,650,000/year following the installation of the SCR plant along with the
new furnace in 2021.  The damage costs for NOx emissions from the installation over the lifetime of the
furnace have been estimated to be £88,750,000 (with the baseline year being 2015).

Based on the revised damage costs for ammonia in the Damage Costs Appraisal Toolkit (£6,234/tonne
in 2017), the annual damage cost for ammonia emissions from the installation in 2020 are estimated to
be approximately £12,000, when the SCR is proposed to be installed.  These costs are therefore
approximately three times those in the current version of the CBA tool.  The damage costs for ammonia
emissions from the installation over the lifetime of the furnace (with the baseline year being 2015) have
been estimated to be approximately £290,000 using the values presented in the Damage Costs
Appraisal Toolkit.

On the basis of the revised damage costs for particulates in the Damage Costs Appraisal Toolkit
(£98,825/tonne in 2017), the annual damage cost for particulate emissions from the installation are
estimated to be approximately £297,000 in 2020 when the SCR is proposed to be installed.  It should
be noted that the revised damage costs for particulates in the Damage Costs Appraisal Toolkit are
based on emissions of PM2.5 instead of PM10; based on the conversion factors provided in the Toolkit, 
the amount of PM2.5 emissions in 2020 are expected to be 2.8 tonnes.  These costs are therefore lower
than those in the current version of the CBA tool.

Based on the revised damage costs, with a rate of inflation applied to each year of operation, the total
damage costs for NOx, ammonia and particulate emissions over the lifetime of the assessment period
(as ‘Present Value’) is approximately £89,340,000, which is £5,962,000 less than the current derogation
(Option 1).

6.2.5 Costs

The capital costs for installation of the new SCR plant have been provided by the operator, and are
estimated to be £2.5 million; this includes costs for planning, procurement, civil and enabling works and
installation of the SCR plant.  This cost has been included in the CBA assessment.

Due to the age of the existing furnace, this option will have additional maintenance measures to enable
optimum performance of the furnace until it can be rebuilt in 2021; this is considered to be over and 
above the typical maintenance required for newer furnaces, and therefore affects the overall operating
cost of the installation.  These maintenance costs have therefore been taken in to account for the CBA
assessment.  Based on the information provided by the operator, it is understood that the operating the
existing furnace has an associated maintenance cost of approximately £283,930 in 2019, this is
expected to reduce to around £80,720 per year for a new furnace.

It is expected that as the new furnaces ages, the maintenance costs for the furnace would increase.
The increased maintenance costs of approximately £6,600 per year, based on information available for
the existing furnace, have been taken into account for this assessment.

This Option would also incorporate additional costs for ammonia use and catalyst replacement for the
SCR plant.  It is expected that the annual cost for ammonia use will be approximately £1,229,000, with
additional £50,000 for catalyst replacement every 10 years.  Therefore, the costs for these raw
materials will be £1,279,000 in 2030.

The total operating cost for the installation over the lifetime of the furnace (as ‘Present Value’) has been
estimated to be approximately £17,200,000 by the CBA tool.

Considering the small quantity of waste catalyst (5 tonnes), it is anticipated that it would cost SGG (UK)
Ltd around £500 to dispose of this waste to landfill, on the basis of the current landfill gate fee of around

8 Air quality damage cost guidance, DEFRA, January 2019
9 Estimated using the ‘Damage Costs Appraisal Toolkit, DEFRA, January 2019
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£15/tonne (for Yorkshire and Humberside10) and landfill tax of £91.35/tonne.  It should be noted that
these costs will only apply in 2030 and 2040, when the catalyst is expected to be replaced.

6.3 Option 3 – BAT – Current Derogation Furnace Rebuild without SCR in
2019 (BAT-AEL)

6.3.1 Emissions

Following extensive trials of potential primary abatement measures by SGG it is also now considered
that Option 1 (the original derogation position) would not actually achieve compliance with BAT-AEL
associated with primary measures (800mg/Nm3) from January 2020, and therefore a more realistic NOx
emission of 1,200mg/Nm3 using available primary measures has been used in the assessment of this
option.  The annual mass emissions of NOx from the site on the basis of current ELV of 1,500mg/Nm3

are 880 tonnes per annum (tpa), reducing to 704tpa for emissions at 1,200mg/Nm³ following furnace
rebuild.

6.3.2 Feasibility

This option would have the same feasibility related issues as Option 1; these have therefore not been 
repeated here.

6.3.3 Cross Media Effects

The same cross-media effects would apply to this option as Option 1.

6.3.4 Damage Costs

The annual damage cost (£13,130/ tonne, as per the current version of the CBA tool) of approximately
704 tonnes of NOx being released will be approximately £9,250,000 when the new furnace is
completely in January 2020.

Based on the damage costs provided in the CBA tool, with a rate of inflation applied to each year of
operation of the furnace, the total damage costs for NOx emissions over the lifetime of the furnace  (as
‘Present Value’) is approximately £239,700,000.

Based on the revised damage costs provided in the Air Quality Damage Cost Guidance for NOx of
£5,670/tonne (in 2017), the annual damage cost for NOx emissions from the installation once the new
furnace is in place (from 2020) is estimated to be approximately £132,800,000 over the assessment
period (2015 – 2040).

6.3.5 Costs

As this option comprises the same infrastructure modifications to the site as Option 1, the associated
operational and maintenance costs are also the same.

6.4 Conclusions of Options Summary
Application of the proposed abatement controls at the installation is anticipated to achieve the
secondary measures BAT-AEL limit of 700mg/Nm3.  Associated environmental impacts are very low
when considering the other options, but the operational costs are expensive compared to the primary
technique options.

Application of SCR abatement is now considered to be the only viable option available to the site to
enable the attainment of the BAT-AELs.  It would provide the lowest emissions of NOx and greatest
level of control in terms of complying with BAT-AELs as set out in the adopted BRef and BATc, but has
the associated impacts from ammonia emissions from the installation due to ammonia slippage.

The delay in the attainment of the BAT-AELs by the additional 6 months requested actually results in a
reduction in the environmental impacts from the site over the originally agreed derogation position, due

10 Gate Fees Report 2018: Comparing the Costs of Waste Treatment Options, WRAP, published 5th July 2018, accessed at
http://www.wrap.org.uk/collections-and-reprocessing/recovered-materials-markets/reports/gate-fee-reports/2018-report-map on
08th July 2019,
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to the lower BAT-AEL for secondary measures resulting in an overall significant reduction in NOx
emissions over the lifetime of the assessment period considered.
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7. Cost-Benefit Assessment

Central to the principle of Integrated Pollution Prevention and Control (“IPPC”), now regulated under the
IED, is the requirement on operators to take appropriate preventative measures against pollution
through the application of BAT.  The definition of BAT includes the use of technological (and managerial)
measures, which are developed on a scale suitable for implementation under economically and
technically viable conditions, to achieve a high level of environmental protection as a whole.  It is
recognised that prevention of an emission through primary measures in the first place is preferable to
the use of secondary abatement to control an emission, and secondary abatement should only be
considered once primary means have been exhausted.

Under the terms of this definition, the principles of the BAT hierarchy can therefore be considered to be
applied firstly through use of “primary means” or measures to prevent generation of pollutant emissions
within a process, for example through use of combustion controls, and secondly through use of
“secondary means” or measures to prevent those emissions entering the environment, for example
through use of an emission treatment or abatement process.  A detailed review of the options to
achieve BAT, incorporating the costs and benefits (both environmental and fiscal) can then determine
the most appropriate technique to apply at the specific installation.

7.1 Discounted Cash Flow Analysis
An assessment of the costs of abatement using a Discounted Cash Flow (DCF) analysis technique is
the recommended assessment method for consideration of BAT and derogation applications.

A Discounted Cash Flow (DCF) assessment has been prepared using the UK Environment Agency’s
Industrial Emissions Directive Cost-Benefit Assessment (IED CBA) Tool (Version 6.17, September
2017) (provided in Appendix C).  This is a method developed within the EA to allow a full cost-benefit
assessment for derogation applications using capital and operating costs for the site options and the
cost ‘savings’ (or benefits) of the reduced pollution emissions.  The tool incorporates the cost of
accessing financial capital into the calculations, but this is discounted using the social discount rate.

For each option the tool takes the investment as the initial upfront investment, the interest rate as the
central weighted average cost of capital (WACC) percentage entered into the tool, and the length of the
investment as the length of the appraisal.

The tool allows the user to enter identified costs of each proposed option (for example, capital project
costs, operational costs, and associated additional emissions) and benefits (for example, the welfare
value of emissions removed) across the lifetime of the equipment (here, based around the furnace
campaign period of 20 years).  Cost and benefits reflect ‘additional’ costs and benefits of each option.
This produces an overall Net Present Value (NPV) for each option, compared against the presented
derogation option.  Options are then ranked to show an overall preferred option.

7.1.1 CBA for NOx Emissions Control

The various aspects taken in to consideration for the analysis are as follows:

· Lower NOx emissions following installation of SCR, with additional ammonia emissions, associated
with a 6 month delay in achievement of the BAT-AEL associated with the installation of SCR plant;

· Higher fuel use (and associated CO2 emissions) from keeping the existing furnace operating for an
additional 18 months; and

· Higher maintenance costs for the existing furnace.

The period of assessment in the CBA tool has been set at 20 years from the onset of BAT.  This reflects
the anticipated lifetime of a rebuilt furnace.  The tool has started from 2015 when the current derogation
was issued, with 2015 representing the baseline.  A summary of the information entered into the tool is
provided in Appendix D.

The first step is a simple risk appraisal of the options, as provided in Table 7-1, based on a qualitative
analysis of the options.
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Table 7-1: Qualitative Risk Appraisal of Options for NOx Control

Option Cost Emissions Feasibility Ranking

Option 1 - Business as Usual
Current Derogation: Furnace rebuild
without SCR in 2019, with an ELV of
800mg/Nm³ applied from January
2020 (Baseline).

Negligible (no
additional cost
other than that of
furnace rebuild)

Medium Positive Large Negative NA

Option 2 - Proposed Derogation
Installation of SCR without furnace
rebuild in 2020, with an ELV of
700mg/Nm³ applied from July 2020.

Medium
Negative (costs
of installation
SCR)

Large Positive Large Positive 1

Option 3 – BAT-AEL
Current Derogation: Furnace rebuild
without SCR in 2019, with an
achievable ELV of 1,200mg/Nm³
applied from January 2020.

Negligible
Small Positive
(but BAT-AEL will not
be achieved)

Large Negative 2

A summary of the outcome of the cost – benefit assessment is presented in Table 7-2.

This compares the cost and benefits of all options against the preferred derogation option.  A positive
Net Present Value (NPV) indicates that the benefits exceed the costs, whilst a negative NPV
demonstrates that the costs outweigh the benefits.  The basis of the calculation, using the UK’s
Environment Agency’s IED Cost Benefit Analysis Tool (Version 6.17, September 2017) including a
breakdown of capital and operating costs for each year of the assessment, is presented in Table 7-2.

Table 7-2: Cost/ Benefit Assessment

Option Average
Emission
Rate/Limit
(mg/Nm3)

NOx
Release

(t/yr)

Capital
Costs
(£M)

Operating
Costs
(£M)

Pollution
Costs
(£M)

Pollution
Reduction

Benefit
(£M)

NPV
(£M)

Ranking
Based
on NPV

Option 1 - Business
as Usual
Current Derogation:
Furnace rebuild
without SCR in 2019,
with an ELV of
800mg/Nm³ applied
from January 2020
(Baseline).

1,500 (2019)

800 (Jan 2020)

880

469
- 2.4 123.9 0 - NA

Option 2 - Proposed
Derogation
Installation of SCR
without furnace
rebuild in 2020, with
an ELV of
700mg/Nm³ applied
from July 2020.

1,500
(to Jun 2020)

700 (Jul 2020)

880

411

3.0 17.2 118.2 -5.7 0 1

Option 3 – BAT-AEL
Current Derogation:
Furnace rebuild
without SCR in 2019,
with an achievable
ELV of 1,200mg/Nm³
applied from January
2020.

1,500 (2019)

1,200 (Jan 2020)

880

704
- 2.4 167.4 48.1 -29.5 2
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The CBA clearly demonstrates that Option 1 (carrying out the furnace rebuild without SCR in 2019 to
achieve compliance with the BAT-AEL associated with primary measures of 800mg/Nm3 from January
2020) shows no environmental benefit from earlier NOx removal from the furnace emissions to air than
that achieved by Option 2.  This is due to the higher NOx emissions associated with Option 1 (800
mg/Nm3 rather than 700mg/Nm3 from the point of rebuild/ SCR installation).  There is a £5.9 million
environmental damage reduction from the implementation of SCR in July 2020 over the application of
primary measures from January 2020, despite the earlier implementation.

Option 3 comprising the anticipated actual NOx emissions associated with the earlier rebuild of the
furnace without secondary abatement measures, demonstrates the actual environmental costs of higher
NOx emissions over the lifetime of the furnace, with a continued non-compliance with the required BAT-
AELs.  The benefits achieved in the scenarios outlined in Options 1 and 3 by the earlier reduction in
maintenance costs and fuel usage, are therefore demonstrated not to outweigh the associated damage
costs.

A summary of the outcome of the cost – benefit assessment based on the revised damage costs
provided in the Air Quality Damage Cost Guidance is presented in Table 7-3.  This compares the cost
and benefits of all options against the preferred derogation option, similar to that in Table 7-2.  It should
be noted that this is only provided here for completeness (and at the request of the Regulator), and the
damage costs currently used in the CBA tool are considered to be in line with the conservative basis for
this assessment.

Table 7-3: Cost/Benefit Assessment of Delayed Furnace Rebuild (Revised Damage Costs)

Option Average
Emission
Rate/Limit
(mg/Nm3)

NOx
Release

(t/yr)

Capital
Costs

Operating
Cost
(£M)

Pollution
Costs
(£M)

Pollution
Reduction

Benefit (£M)

Ranking

Option 1 - Business as Usual
Current Derogation: Furnace
rebuild without SCR in 2019,
with an ELV of 800mg/Nm³
applied from January 2020
(Baseline).

1,500 (2019)

800 (Jan 2020)

880

469
- 2.4 95.3 0 NA

Option 2 - Proposed Derogation
Installation of SCR without
furnace rebuild in 2020, with an
ELV of 700mg/Nm³ applied from
July 2020.

1,500
(to Jun 2020)

700 (Jul 2020)

880

411

3.0 17.2 89.3 -5.9 1

Option 3 – BAT-AEL
Current Derogation: Furnace
rebuild without SCR in 2019,
with an achievable ELV of
1,200mg/Nm³ applied from
January 2020.

1,500 (2019)

1,200 (Jan
2020)

880

704
- 2.4 132.8 37.5 2

Option 2 (the continued use of existing furnace, with rebuild including SCR to be carried out in 2020 –
which would achieve compliance with the BAT-AEL of 700mg/Nm3 from July 2020) represents the
preferred option against the implementation of Option 1 which would, in theory, achieve compliance with
the BAT-AEL associated with primary measures of 800mg/Nm3 earlier, but would incur significant
environmental costs from the higher emissions.

It is therefore considered that the proposed derogation comprising allowance for lead times and
sufficient planning for installing the new plant and equipment associated with the SCR plant, to achieve
the BAT-AEL for NOx in July 2020 represents the best option for the installation.
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8. Derogation Justification and Request

Based upon the assessment presented in this report, it is considered that implementation of additional
secondary control measures represents BAT for the control of nitrogen oxide (NOx) emissions from the
SGG (UK) Ltd Eggborough Installation and therefore should be implemented at the earliest opportunity.
The implementation of secondary control measures at the installation would achieve NOx emissions at
the BAT-AEL of 700mg/Nm3.

The CBA assessment shows that although Option 1 (the current proposed derogation, with a rebuild in
2019) would result in an earlier decrease in annual NOx emissions, however delaying the furnace
rebuild until 2021 but installing secondary abatement in the form of SCR plant by June 2020 (Option 2)
will result in lower total NOx emissions overall.  The CBA tool demonstrates that the environmental
damage costs over the lifetime of the assessment period for Option 1 are greater than Option 2.  There
is therefore an overall environmental benefit associated with extending the derogation period for a
further 6 months in line with Option 2.

In addition, it should also be noted that although it has been assumed in the CBA assessment for
Option 1 that the primary measures installed at the next rebuild would allow the installation to achieve
emissions in the range of 800mg/Nm3, in reality emissions are likely to be 1,200mg/Nm3, as shown in
Option 3, and therefore not compliant with the required BAT-AELs.  It is therefore considered that the
environmental damage costs associated with Option 3 are more representative of the BAU case,
therefore moving the assessment even more in favour of Option 2.

The technical basis of the derogation extension application is based upon:

· The trial of several primary measures which were anticipated to enable the installation to achieve
compliance with BAT-AEL associated with primary measures at the time of the original derogation
application submission, have proven unsuccessful and demonstrated the inability of these
techniques to achieve the significant reduction in NOx emissions required to meet BAT.  Secondary
abatement in the form of SCR plant is therefore required to enable the site to reduce emissions of
NOx, so as to comply with the BAT-AEL associated with secondary measures.  This decision was
only reached in November 2018.

· The current derogation requires BAT-AELs to be met by January 2020, however due to the long
lead time for ordering and planning the installation of SCR plant, the timescales involved are
insufficient to enable the installation of SCR in line with the current derogation.  The earliest date
for compliance has therefore been determined to be July 2020.

The CBA assessment has demonstrated that the delay in meeting the BAT-AEL by 6 months, to enable
the installation of SCR at the earliest possibility, actually results in a reduction in the overall
environmental damage costs associated with the emissions from the installation over the lifetime of the
assessment period, due to the ability of the SCR plant to meet a lower BAT-AEL than was proposed in
the original derogation.

Therefore, an extension to the existing derogation to allow a NOx emission limit of 1,500mg/Nm3 until
the end of June 2020 is requested based upon the technical issues outlined in this report.  From 1st July
2020 the BAT-AEL of 700mg/Nm3 should then be applied.  It should be noted that this derogation
request is a time-limited derogation for 6 months, with an understanding that no further extension can
be accepted after this.
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Sinha, Aakanksha

Subject: FW: Flat glass supply 2018

From: Wilson, Paul [mailto:Paul.Wilson@saint-gobain.com]
Sent: 04 April 2019 12:56
To: Watson, Helen; Sinha, Aakanksha
Subject: FW: Flat glass supply 2018

Note from British Glass

Paul Wilson
Operations Director, Glass Industry UK and Ireland

Saint-Gobain Glass Industry UK and Ireland
Weeland Road • Eggborough • Goole • DN14 0FD • United Kingdom
Tel. +44 (0) 1977 666126 • Fax +44 (0) 1977 666200 • Mobile: +44 (0) 7795 638864
paul.wilson@saint-gobain.com • www.saint-gobain.com • www.planitherm-network.com • www.planitherm.com

Registered Office: Saint-Gobain House, Binley Business Park, Coventry, CV3 2TT Registered in England & Wales No. 2442570

The information transmitted including any attachments is intended only for the exclusive use of the person(s) or entity to which it is addressed and may contain
confidential and privileged material that may be subject to legal privilege. Any perusal, review, retransmission, dissemination, distribution, reproduction or
other use of, or taking of any action in reliance upon, this information by persons or entities other than the intended recipient without the sender's prior
consent is unauthorised and strictly prohibited. If you have received this message in error, please notify the sender immediately and delete the message from
your computer without making any copies. Any personal views and opinions expressed in this e-mail message are the sender's own and do not necessarily
represent the views and opinions of the Company

From: Dave Dalton <d.dalton@britglass.co.uk>
Sent: 03 April 2019 20:25
To: Severs, Steve <Steve.Severs@saint-gobain.com>
Subject: Flat glass supply 2018

Dear Steve

I can confirm that during 2018 there were issues with one of the 3 float glass tanks in the UK, which had
not been anticipated and so this supplier had significant difficulties in fulfilling its customers' demands.
This was simply a transient problem but it did impact overall supply and raised questions which ultimately
were raised through an MP in the Commons. I was asked by a senior civil servant to provide answers as to
the origin of the problem and explain this was not a BREXIT related shortage resulting from lack of
investment, but just an unfortunate technical event which was subsequently remedied.



2

In the event an overall reduced float glass volume resulted in 2018 but is now back to pre-issue volumes.

Dave

D A Dalton
Chief  Executive
British Glass  Manufacturers' Confederation

www.britglass.org.uk

British Glass represents the interests of primary glass manufacturers and the glass supply-chain –
from raw materials to the end-user.
Registered address: 9 Churchill Way, Chapeltown, Sheffield, S35 2PY.
Company Number: 539065 – registered in England and limited by guarantee.

Confidentiality notice: This message (and any associated files) is intended only for the use of the individual or entity to which it is addressed and may contain
information that is confidential, subject to copyright or constitutes a trade secret. If you are not the intended recipient you are hereby notified that any dissemination,
copying or distribution of this message, or files associated with this message, is strictly prohibited. If you have received this message in error, please notify us
immediately by replying to the message and deleting it from your computer. Messages sent to and from us may be monitored. Internet communications cannot be
guaranteed to be secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Therefore, we do not
accept responsibility for any errors or omissions that are present in this message, or any attachment, that have arisen as a result of e-mail transmission. If verification is
required, please request a hard-copy version. Any views or opinions presented are solely those of the author and do not necessarily represent those of the company.
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Appendix B - Proposed Schedule for SCR Installation
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Appendix C - NOxCost-Benefit Analysis
See accompanying spreadsheet tool.
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Parameter Option 1 - BAU Option 2 - Proposed Derogation Option 3 - BAT-AEL Comment

Furnace Rebuild in 2019
(BAT-AEL from 01 January 2020)

SCR Installation in 2020
(BAT-AEL from 01 July 2020)

Furnace Rebuild in 2019
(BAT-AEL from 01 January 2020)

Normalised flue gas
flow rate (Nm3/s) 18.6 Normalised flue gas flow rate based

on actual flue gas flow rate

Normalised flue gas
flow rate (Nm3/hr) 66,960 Normalised flue gas flow rate based

on actual flue gas flow rate

Capital Cost (£) £0 £2,500,000 £0

As the complete furnace rebuild was
originally intended to  be undertaken
in 2019, and was agreed as part of the
original derogation application, the
capital investment for this have not
been included in the assessment. The
capital investment for SCR plant,
which was not planned as part of the
original derogation application has
been included in this assessment on
the same basis.

Expected fuel
consumption (kWh) 338,092,200 411,229,410 338,092,200

Newer furnaces are more efficient,
and will lead to a decrease in the
overall fuel use at the installation.

Expected maintenance
costs per year (£/year) £80,722 £283,928 £80,722

Maintenance costs as provided by
SGG. Higher maintenance costs are
applicable to the Proposed Derogation
scenario due to the continued
maintenance requirements for the
existing furnace.  It has been
assumed that once the new furnace is
built, the maintenance costs would
reduce relative to the existing furnace,
but will rise by approximately £6,600
per year as the new furnace ages.

Mass NOx emissions
(tpa) 469 411 704 AECOM calculation based on NOx

emissions
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