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The Environment Agency regulates a wide range of activities that affect the environment, people and the
economy in England, from large industries to small companies and individuals. For our country to prosper
we need to protect people and the environment, as well as support our industries to grow and innovate. As
a regulator, we work to protect public health, improve air, land and water quality, and apply the
environmental standards and regulation within which industry can operate.

Businesses we regulate can expect us to be proportionate, efficient, and easy to interact with. In return, we
expect businesses to take their share of responsibility, take action to reduce their impact on the
environment, and fully comply with their legal requirements.

This assessment sets out the progress made by the combustion (power) sector of industry working with us
to achieve these aims, and we would like to thank Energy UK, tech UK, the Combustion Engineering
Association and the UK Quality Ash Association for their valuable input. It presents an overview of sector
performance, impacts on the environment and a forward look to the challenges, risks and opportunities that
the future presents.
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Overview of regulation

As a regulator, the Environment Agency is responsible for implementing environmental regulations and
standards set by government. We do this in a fair and balanced way, working to protect public health,
natural resources and the environment, while supporting business and sustainable economic growth. Our
role includes:

A monitoring and providing evidence on the state of the environment, to advise and inform government
and others on policy development

issuing permits to businesses and individuals, and setting standards so that businesses operate without
harming people and the environment

reviewing permits and guidance to make sure they are up to date and meet revised standards
checking businesses and individuals comply with regulations and their permits

investigating incidents and complaints

stopping criminal and illegal activities that blight communities and the local environment

using influence, advice and other complementary approaches to help businesses and industries
achieve and maintain compliance with regulations and permits

using appropriate proportionate sanctions and enforcement actions to bring businesses back into
compliance, and using the full force of the law to crack down on illegal activities

working closely with regulators who manage other environmental impacts such as local air quality,
development, agriculture and industries with the potential for major industrial accidents

Our new Regulated Industry Strategic Business Plan 2018 to 2023 sets out how we want to see our work
create a better place in 5 year s datgoalne havaidentificd 4t we
priority outcomes, which are:

Do o o To o o o  I»

A we support healthier and safer communities

A our work protects and improves the environment
A we contribute to economic growth

A people trust and respect our regulation

Our work will be focussed on delivering these outcomes, and we will report in future on the measures and
impacts that demonstrate our progress.

Sector snapshot

In the combustion sector, the Environment Agency regulates
installations producing heat and power with a capacity greater
than 50 MWth (megawatt thermal). Technologies include gas
turbines, boilers, combined heat and power (CHPs) and
engines. Most operate at base load but there are increasing
numbers of flexible peaking and fast start emergency backup
plants. They are being developed in response to the changing
requirements of the electricity market and range from <1 to 50
MWth.

The sector is dominated by the Electricity Supply Industry (ESI)
but also includes both large and small manufacturing industries,
utilities like the National Grid, and data centres. In 2016, the industries that produced electricity generated
nearly £7 billion GVA and employed around 28,000 people. The electrical supply industry as a whole
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(including generation, distribution and supply) generated nearly £20 billion GVA and employed around
94,000 people.t

While the ESI sector is very compliant with its environmental permits, it still emits more pollutants and
carbon dioxide to air and uses more water than any other sector. It also has the largest single waste stream
of any sector, in the form of ash. These issues along with energy efficiency are overseen by the
Environment Agency Combustion Industry Sector Group. Sector groups include specialist staff and are
tasked with developing a sector plan that sets out a five year strategy for the sector as well as intervention
activities for the present year. This helps us work better together with business in each sector on priority
outcomes such as reducing emissions and waste.

The ESI is currently going through a period of innovation and investment as it transitions towards a low-
carbon future. Coal powered electricity generation has decreased by 30% since 2010, and 40GW of new
power generation is projected to be required to replace retiring plant by 2025. The government expects all
existing coal-fired power stations within this sector to close by 2025 unless carbon dioxide emissions are
abated.

The Environment Agencyds Sector Gr oterstrategemank wi t h
intervention plans for each sector. Information on the sector, including statistics for 2016, and how we will
work with the sector from 2016 to 2020 can be found in the sector strategies published at
www.gov.uk/government/collections/environment-agency-data-on-business-environmental-performance.

Successes so far:

A ongoing good compliance with environmental permits

A significantly decreased emissions, reducing premature deaths and damage to the environment from air
pollution

A the reduction in greenhouse gases since 2000 has saved an equivalent of 173 million tonnes of carbon
dioxide, making the greatest contribution to the UK's targets, largely through the government's
approach to climate change i Electricity Market Reform initiatives and the closure of coal-fired power
stations

A around 2.4 million tonnes of pulverised fuel ash (PFA) from the industry are used each year, largely as
aggregate, equivalent to a reduction in environmental impact of about 56,500 tonnes of CO- per year

A working with industry: there has been considerable change in the electricity market and environmental
regulations, so we have worked closely with industry to provide the maximum certainty on the
regulations' requirements, giving operators time to invest in abatement technology

Current areas for focus:
A maintaining good environmental compliance
A continuing to reduce emissions of SOx, NOx, and small particles (PM10 and PM2.5)

A developing guidance for the implementation of the Large Combustion Plant Directive (LCPD) BREF
(Best Available Techniques REFerence document), Medium Combustion Plant Directive (MCPD) and
Specified Generator regulations

A reviewing and updating the PFA Quality Protocol to support recovery of deposited ash from landfills

1 Office for National Statistics. Annual Business Survey, UK non-financial business economy: 2016 provisional results
(www.ons.gov.uk/businessindustryandtrade/business/businessservices/bulletins/uknonfinancialbusinesseconomy/201
6provisionalresults).
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A working towards meeting climate commitments

A monitoring the industry through the process of decarbonising the electricity supply - deployment of
intermittent renewables means existing power stations are being used to supply peaks in demand
rather than the base loading they were designed for, which can affect their environmental performance

Challenges ahead:

working with industry through the challenges of the EU Exit
implementing the LCP BREF, MCPD and Specified Generator regulations
meeting the National Emissions Ceiling Directive targets for 2020 and 2030

supporting industry through the closure and decommissioning of coal-fired power stations and the
transition to a low-carbon energy portfolio (mostly wind and solar and new combined cycle gas turbines
(CCGTs), balanced by some diesel generators and gas engines)

A monitoring the impact of air emissions as the distribution of smaller power plants moves closer to the
users - many new build power stations are being designed as small arrays of fast start engines, fuelled
by diesel or gas, which can lead to short term nitrogen dioxide air quality breaches

A ensuring the secondary aggregates business based on recovered PFA is maintained by recovering ash
deposited in landfill as coal-fired power stations close

To To To Io

Successes so far

Environmental performance
The combustion sector exhibits good compliance with environmental permits. In 2016:

100% of regulated combustion sites were within our Operational Risk Appraisal (Opra) 'good
performance’ permit compliance bands A, B or C

79% (126) of all permits in the combustion sector (160) were in band A

there were no persistent poor performers (sites in Opra D, E or F bands for two or more consecutive
years) or sites of high public interest

there were no cautions or enforcement notices issued

there was one significant (category 2) pollution incident, caused by a loss of sulphur hexafluoride gas
due to a circuit breaker that was damaged during a storm

o o Do o Do

Atmospheric emissions Emissions to air from sites we permitas a

) R percentage of all Englandemissions, 2015
Air pollution is caused by natural sources and by
people's activities. These activities include the Greenhouse gases

combustion of fuels for heat and power, industrial Nitrogen oxides
processes and manufacturing, and transport. E .

Pollutants that affect air quality harm our health and Sulphur oxides

wellbeing, cause over 40,000 premature deaths per _
year, and cost the UK economy around £20bn a Fine particles (PM10) - [ i
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year.? Air quality is the fourth biggest public health risk, behind cancer, obesity and cardiovascular disease.
SOx, NOx and fine particles irritate the airways of the lungs leading to asthma attacks, inflammation of the
airways, cardiovascular and other health effects.

Air pollution also has negative impacts on our environment, both in terms of direct effects of pollutants on
animals and vegetation, and indirectly through effects such as the acid and nutrient status of soils and
waters. Both SOx and NOx contribute to acid rain. NOx also increases eutrophication and ground level
ozone, and high levels can change soil chemistry and affect the biodiversity of sensitive habitats.

Emissions of mercury are also a concern. Mercury is highly toxic,
particularly when it is converted into methylmercury, which has the
capacity to accumulate in organisms and concentrate in food

chains. Even at low doses, it can seriously affect the nervous,
cardiovascular, immune and reproductive systems. Over half of all
European Economic Area countries exceed the critical loads for
mercury deposition across a large proportion (around 90%) of their
ecosystem area. In total, 54% of the total European Union (EU)
ecosystem area is affected by excessive mercury depositions. The
total annual benefits of exposure prevention within the EU were
estimated at more than 600,000 Intelligence Quotient (IQ) points
per year, corresponding to a to
billion and (9% billion per year

To reduce air pollution, and deliver clean air for a good quality of
life, regulation and other drivers have been put in place. These include environmental permitting, product
regulation and national and international action plans. Together with the Clean Air Strategy, Ambient Air
Quality Directives, the National Emission Ceilings Directives, and the source legislation underpinning them,
they provide the legal framework and targets for air policy.

The biggest impact on the environment caused by the combustion sector are emissions of pollutants that
diminish air quality and contribute to climate change. These pollutants include sulphur oxides (SOx),
nitrogen oxides (NOx), small particulate materials (PM10 and PM2.5), mercury and greenhouse gases.

Significant reductions of harmful air emissions have been achieved by the combustion industry we regulate
in England, improving human health and the environment. To date, this has largely been driven by our
regulation of the sector through environmental permitting (under the Environmental Permitting Regulations,
EPR), the Large Combustion Plant Directive and the Industrial Emissions Directive (IED).

Since 2000, there have been decreases in the emissions of:
SOx by 97%

NOXx by 83%

PM10 by 92%

PM2.5 by 72%

mercury by 57%

greenhouse gases (GHGs) by 54%

Contributions to making the reductions include:

To To To To Do Do

A flue-gas desulphurisation (FGD) contributing to the substantial decrease in SOx, NOx by over-fired air,
and dust by electrostatic precipitators (ESPs) on coal-fired power stations

2 Royal College of Physicians: Every breath we take (www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-
lifelong-impact-air-pollution).
8 EEA: Air quality in Europe - 2016 report (www.eea.europa.eu/publications/air-quality-in-europe-2016/download).
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A an increasing amount of electricity being generated from renewable sources, reducing the amount
needed from fossil fuels

A coal and oil-fired combustion plants closing because they cannot meet the tighter emissions standards
set in permits implementing the Large Combustion Plant Regulations

Although the combustion industry is not the only contributor of these pollutants to the environment, we are
seeking further reductions from this and other sectors in order to keep improving air quality for people and
wildlife.

Sulphur oxides (SOx) emissions

The main sources of sulphur dioxide emissions in 2015* were:

1. energy industries; combustion in coal power plants and energy production (54%)
2. manufacturing industries and construction (21%)
3. other sectors, including commercial, residential, agriculture and mobile combustion (17%)

Reductions from these sources have been the strongest drivers of the long term trend of decreasing
emissions. This has largely been accomplished by switching fuel use from coal to gas and the fitting of flue
gas desulphurisation in the remaining coal-fired plants in the combustion sector. When all the coal-fired
power stations in this sector have been closed in 2025, emissions of SOx are expected to fall to 0.36kt.

Since 2000, emissions of SOx from the combustion industry we regulate have decreased by 97%.

Sulphur oxides (SOx) emissions to air from sites with

permits in England Sulphur oxides (SOx) emissions to air from regulated combustion

(power) sites, England
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'All other industry’ includes emissions from sectors that contribute
less than 5% towards the total release of sulphur oxides in 2016.

The UK government values the environmental damage of SOx from industry at £1,956° per tonne. The
reductions in emissions since 2000 mean that the sector has avoided almost £15 billion worth of
environmental damage over that period.

4 Data for 2016 was unavailable at time of publication. Defra Emissions of air pollutants in the UK, 1970 to 2015
(www.gov.uk/.Emissions_airpollutants_statisticalrelease 2016 final.pdf).

5 Defra: Air quality: economic analysis (www.gov.uk/guidance/air-quality-economic-analysisDefra: Air quality economic
analysis (www.gov.uk/government/uploads/system/uploads/attachment data/file/460398/air-quality-econanalysis-
damagecost.pdf).
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Nitrogen oxides (NOx) emissions
The main sources of nitrogen oxides emissions in 2015*, were:

1. road transport (34%)
2. energy industries; combustion in power plants and energy production (29%)
3. manufacturing industries and construction (16%)

The rate of reduction of NOx emissions from the transport sector has slowed due to the increased
contribution of NOx from diesel vehicles. Emissions from power stations and industrial combustion plants
have reduced significantly, reflecting a long-term trend away from the use of coal and oil in favour of natural
gas and renewable energy sources. The closure of a number of coal-fired power stations meant that
emissions from the energy industries fell by 27% between 2012 and 2015, which was the greatest change
for any emissions source group.® Since 2000, emissions of NOx from the combustion industry we regulate
have decreased by 83%.

Nitrogen oxides (NOx) emissions to air from Nitrogen oxides (NOx) emissions to air from regulated
sites with permits in England, 2000 to 2016 combustion (power) sites, England
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'All other industry’ includes emissions from sectors that contribute
less than 5% towards the total release of nitrogen oxides in 2016.

The UK government values the environmental damage of NOx from the electricity supply industry at
£1,2637 per tonne. The reductions in emissions since 2000 mean that the sector has avoided almost £1.5
billion worth of environmental damage over that period.

6 Defra: Emissions of air pollutants in the UK, 1970 to 2015 (www.gov.uk/government/statistics/combined-heat-and-
power-chapter-7-digest-of-united-kingdom-energy-statistics-dukes).

7 Defra: Air quality: economic analysis (www.gov.uk/guidance/air-quality-economic-analysis). Defra: Air quality
economic analysis (valued individually - the damage cost for NOx is slightly lower when valued in combination with
PM) (www.gov.uk/government/uploads/system/uploads/attachment_data/file/460398/air-quality-econanalysis-
damagecost.pdf).
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The estimated replacement NOx emissions by energy produced from technology type and fuel

for coal is expected to be 10
electrical gigawatts (GWe)
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Particulate matter
The main sources of PM10 emissions in 2015° were:

1. other sectors, including commercial, residential, agriculture and mobile combustion (33%)
2. industrial processes (19%)
3. road transport (14%)

And for PM2.5 emissions:

1. other sectors, including commercial, residential, agriculture and mobile combustion (45%)
2. manufacturing industries and construction (17%)
3. road transport (13%)

Since 2000, emissions of PM10 and PM2.5 from the combustion industry we regulate have decreased by
92% and 72% respectively.

The UK government values the environmental damage of PM from the electricity supply industry at
£2,906%1 per tonne. The reductions in emissions of PM10 since 2000, and PM 2.5 since 2006 mean that
the sector has avoided around £616 million worth of environmental damage over that period.

8 Energy UK: Environmental performance (www.energy-uk.org.uk/policy/environmental-regulation/environmental-
performance.html). Chart data from Uniper UK Ltd: Response to Defra consultation on tackling nitrogen dioxide in our
town and cities (www.uniper.energy/sites/default/files/2017).

9 Data for 2016 was unavailable at time of publication. Defra: Emissions of air pollutants in the UK, 1970 to 2015
(www.gov.uk/.Emissions_airpollutants statisticalrelease 2016 final.pdf).

10 This estimate refers to damage cost of particulate matter in general, not specifically PM10 or PM2.5.

11 Defra: Defra: Air quality economic analysis

(www.gov.uk/government/uploads/system/uploads/attachment data/file/460398/air-quality-econanalysis-
damagecost.pdf).
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Particulate matter (PM10) emissions to air from
sites with permits in England
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Intensive farming started reporting emissions to the pollution Inventory in 2007

'All other industry' includes emissions from sectors that contribute less
than 5% towards the total release of PM2.5 in 2016.

Mercury (Hg) emissions
In 2016 the combustion sector was the biggest
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Particulate matter (PM2.5) emissions to air from sites
with permits in England
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Intensive farming does not currently report its emissions of PM2.5 to the Pollution

inventory. 'All other industry' includes emissions from sectors that contribute less
than 5% towards the total release of PM2.5 in 2016.
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Mercury emissions to air from regulated combustion (power)

emitter of mercury from the industries we sites, England

regulate, accounting for 47% of all emissions.
The second biggest emitter was the incineration
and energy recovery sector (15%) followed by
the chemicals sector (10%).

The EU has now taken all the necessary

legislative measures to ratify the Minamata 1,000
Convention,*? which will help protect its citizens 800
from mercury pollution. This convention provides 600
an international regulatory framework with the 400
aim of protecting human health and the global 200
environment from the harmful effects of mercury. 0
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Coal is a significant source of mercury to air, and
emissions will fluctuate in line with coal usage at power stations.

The overall decrease in mercury emissions has been driven by the decline in the use of coal and growth of
renewables, as well as improvements in regulation and technology. Mercury will be partially abated by both
dust abatement (installation of electrostatic precipitators, ESPs) and sulphur dioxide abatement (flue gas
desulphurisation, FGD). All coal-fired power stations have ESPs, and about two-thirds had FGD by 2008.
As a result, there has been a consequent reduction of mercury in air emissions. Between 2010 and 2016,
there was a 57% reduction in mercury emissions to air from the combustion sector. Mercury damage costs
are estimated to be in the range of £2,463 to £9,612 per kilogram of mercury emitted. In comparison to the
continuation of the 2010 levels of mercury emissions, in the period 2011 to 2016, 1,496kg of mercury was
saved, reducing damage costs by between £3.7 million and £14.4 million.

With the closing of the remaining coal-fired power stations by 2025, there will be a further significant
reduction in mercury emissions from the sector.

12EU is ready to ratify the Minamata Convention on Mercury
(www.consilium.europa.eu/en/press/press-releases/2017/05/11-eu-to-ratify-minamata-convention-mercury).
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Waste

Waste re-use and recovery supports economic

activity and helps the environment by
protecting natural resources and reducing the
need to dispose of material. Reducing waste
also presents an opportunity for businesses to
save money through reduced waste disposal
costs, and improved use of raw materials.

In recent years, more waste has been re-used
and recycled, and less landfilled.®®* Tax on
landfilled waste was introduced in 1996 as a
method of reducing the amount of waste sent
to landfill sites. In general terms, the tax was
intended to encourage waste producers to use
more sustainable waste management
methods, such as recycling or composting.

Landfill tax on pulverised fuel ash produced by the combustion sector is significantly less than 'black bag'

types of waste because it is relatively inert and it is also recoverable as it is mono-filled.*

The amount of waste produced by the combustion (power) sector in 2016, was 78% less than in 2000 (1
million tonnes and 4.47 million tonnes of waste respectively). This waste was almost all ash from coal

combustion and the reduction reflects the reduction in electricity generation from coal.

Reuse of pulverised fuel ash (PFA)

PFA is produced during combustion at coal-fired power stations
and is regulated as a waste which, if not recovered, is disposed
of to landfill. It is however also recoverable from landfill because
it is mono-filled. When it is used under our Bound and Grout
Quiality Protocol, for example in building products such as
concrete, blocks or grouts, it is a non-waste material. There is a
strong demand for PFA in these applications due to both its
pozzolanic (cementitious) and physical properties. Using PFA as
a secondary aggregate reduces the overall environmental
impact of the extraction and processing of primary aggregates
such as sands. Around 2.4 million tonnes of PFA are used each
year, predominately in key applications such as cements and
concrete, aerated concrete blocks and for grouts for ground

stabilisation.®

The environmental impact of utilising PFA is significant. In 2016,
it was estimated that there was a saving of about 56,500 tonnes
of CO; per year®® as an aggregated replacement. In addition,
there was a further saving of some 600,000 tonnes of CO; and 1
million tonnes of raw materials when PFA was used in blended

13 Waste management for England, 2015 (www.gov.uk/government/statistics/waste-management-for-england-2015).

14 Mono-fill landfills are used for a single type of waste.
15 UKQAA: Datasheet 8.1 Sustainability and environment (www.ukgaa.org.uk/wp-
content/uploads/2014/02/Datasheet 8-1 July 2007.pdf).

16 UKQAA: Datasheet 8.1 Sustainability and environment (www.ukgaa.org.uk/wp-
content/uploads/2014/02/Datasheet 8-1 July 2007.pdf).
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