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6.2.1

RWE
Air Quality

Introduction

This chapter of the Environmental Statement (ES) considers the potential effects of the Proposed
Development on air quality.

Impacts on air quality during the construction and operational phases of the Proposed
Development are assessed. In particular, the chapter considers potential air quality impacts on
identified human health and ecological receptors in terms of:

e dust generation during construction;

e emissions from road traffic and Non-Road Mobile Machinery (NRMM) during construction;
and

e process emissions from the operational phase of the Proposed Development.

An assessment of the decommissioning phase has been scoped out of the air quality assessment
on the basis that the effects of decommissioning are likely to be similar to, or no worse than, the
effects from construction. Further assessment of any impacts on air quality associated with
decommissioning will be undertaken at the time of decommissioning in line with the applicable
guidance and regulations at the time. This will be secured through a Decommissioning
Environmental Management Plan (DEMP).

This chapter is supported by the following appendices and figures:

o Appendix 6A: Air Quality— Construction Air Quality Impacts (ES Volume II);

e Appendix 6B: Air Quality - Operational Air Quality Impacts (ES Volume II);

e Appendix 6C: Air Quality - Assessment of Amine Degradation Products (ES Volume II);
e Appendix 6D: Air Quality— Plume Visibility (ES Volume II);

e Figure 6.1: Local Authority Air Quality Modelling (ES Volume III);

e Figures 6A.1 to 6A.4 (ES Volume II); and

e Figures 6B.1 to 6B.4 (ES Volume II).

Legislation and Planning Policy Context

Legislation

Table 6-1 summarises the relevant legislation which has been considered for the Proposed
Development.
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Table 6-1: Relevant legislation

Legislation Relevance to assessment
Environment Act 1995 and The Environment Bill became an Act! (law) in November 2021 as The Environment Act
Environment Act 2021 2021 which amends the Environment Act 19952,

Together these Acts require local authorities to undergo a process of local air quality
management and declare an Air Quality Management Area (AQMA) where pollutant
concentrations exceed the national air quality objectives. Where an AQMA is declared, the
local authority needs to produce an Air Quality Action Plan (AQAP) which outlines the
strategy for improving air quality in these areas.

The Environment Act 2021 implements key parts of the government’s Clean Air Strategy and
include targets for tackling air pollution in the UK, specifically:

e  for the Secretary of State to publish a report reviewing the Air Quality Strategy every
five years;

e  for local authorities’ powers to be extended under the current Local Air Quality
Management framework, including responsibilities to improve local air quality and to
reduce public exposure to excessive levels of air pollution;

e for ‘air quality partners’ to have a duty to share responsibility for dealing with local air
pollution among public bodies;

e the introduction of a new power for the government to compel vehicle manufacturers to
recall vehicles and non-road mobile machinery if they are found not to comply with the
environmental standards that they are legally required to meet; and

e introduced the requirement to set an annual mean PMaz 5 air quality target for ambient
air.

Air Quality Standards The Air Quality Standards Regulations 20103 defines the policy framework for air pollutants
Regulations 2010 known to have harmful effects on human health or the natural environment.

Some pollutants have standards expressed as annual average concentrations due to the
chronic way in which they affect health or the natural environment, i.e., effects occur after a
prolonged period of exposure to elevated concentrations. Other pollutants have standards
expressed as 24-hour or 1-hour average concentrations due to the acute way in which they
affect health or the natural environment, i.e., after a relatively short period of exposure. Some
pollutants have standards expressed in terms of both long and short-term concentrations.

Air quality limit values and objectives apply to outdoor locations where people are regularly
present and do not apply to occupational, indoor or in-vehicle exposure. The regulation sets
out the national air quality standards for nitrogen dioxide (NOz), particulate matter (PMio)

and PMas.
The Environmental Targets The Environmental Targets (Fine Particular Matter) (England) Regulations 20234 sets two
(Fine Particular Matter) new targets for PM2.s concentrations in England. One set of targets focuses on absolute
(England) Regulations 2023 concentrations with a long-term target to achieve an annual mean PM25 concentration of 10

pg/m? by the end of 2040. The second set of targets relate to reducing overall population
exposure to PMzs. By the end of 2040, overall population exposure to PM2.5s should be
reduced by 35% compared with 2018 levels.

' UK Parliament (2021) Environment Act 2021. [Online]. Available at: https://www.legislation.gov.uk/ukpga/2021/30/contents/enacted (Accessed:
November 2025).

2 UK Parliament (1995) Environment Act 1995. [Online]. Available at: https://www.legislation.gov.uk/ukpga/1995/25/contents (Accessed: November
2025).

3 UK Parliament (2016). The Air Quality Standards Regulations 2010. [Online]. Available at: The Air Quality Standards Regulations 2010 (Accessed:
November 2025).

4 UK Parliament (2023). The Environmental Targets (Fine Particulate Matter) (England) Regulations 2023 [Online] (Accessed November 2025).

Staythorpe Power Station Carbon Capture Project| Environmental Statement | Volume I: Chapter 6: Air Quality |10 | February 2026 | Ove Arup & Partners Limited


https://www.legislation.gov.uk/ukpga/2021/30/contents/enacted
https://www.legislation.gov.uk/ukpga/1995/25/contents
https://www.legislation.gov.uk/uksi/2010/1001/contents
https://www.legislation.gov.uk/uksi/2023/96/contents/made

RWE

Legislation Relevance to assessment
Industrial Emissions Directive The European Union’s (EU) Industrial Emissions Directive (IED) provides operational
2010 limits and controls to which regulated plant must comply, including Emission Limit Values

(ELV) for pollutant releases into the air.

The operator of a plant covered by the IED is required to employ Best Available Techniques
(BAT) for the prevention or minimisation of emissions to the environment, to ensure a high
level of protection of the environment as a whole. European BAT reference documents
(‘BRefs’) are published for each industrial sector under the IED, and they include BAT-
Associated Emission Levels (BAT-AEL) which are expected to be met through the
application of BAT. These levels may be the same as ELVs published in the IED, or they may
be more stringent.

BRefs that were existing at the point of the European Union (Withdrawal) Act 2018 remain
applicable in the UK, where new BAT Guidance is required or BRef are revised, UK BAT
will apply.

As an emerging technology, there is currently no EU BRef or BAT-AELSs for Post-
combustion Carbon Capture plant (PCC). The Environment Agency (EA) has prepared
Guidance for Emerging Techniques (GET) for Post-Combustion Carbon Dioxide Capture®
(PCC GET), however this also does not propose any BAT-AELSs at this stage, as it is intended
that these will be developed once PCC becomes operational in the UK, and collated
monitoring data can confirm suitable levels for which the BAT-AEL should be set. It should
be noted that the EA guidance does not have the same legal status as BRefs published under

the IED.
Environmental Permitting The Environmental Permitting (England and Wales) Regulations 20167 (as amended) (‘EP
Regulations 2016 Regulations”) apply to regulated installations and transpose the requirements of the IED into

UK legislation. Large Combustion Plants and Carbon Capture and Storage are listed activities
under the EP Regulations, and therefore they require an Environmental Permit to operate,
issued by the EA. Performance against the relevant ELVs or BAT-AELs, as defined in the
IED and associated BRefs, would be regulated through the Environment Permit.

National Policy

6.2.2 Table 6-2 summarises the relevant national policies which have been considered for the
Proposed Development.
Table 6-2: Relevant national policies

Policy Relevance to assessment
Paragraph 4.9.17:

“There are several different capture techniques which might have slightly different
environmental impacts and considerations, which should be set out in the application. For

Overarching National Policy . example, some capture technologies may require hazardous substances consent for solvents
Statement for Energy (EN-1) required during the capture process, such as nitrosamines, and fall under Control of Major
2025 Accident Hazards (COMAH) solvents such as nitrosamines. For example, the use of amine-

based solvents in some types of post-combustion carbon capture can create degradation
products such as nitrosamines which may have impacts on human health and the
environment. Best Available Techniques (BAT) guidance, assessment tool Horizontal 1 and
Environmental Assessment Levels should be used when understanding impacts from capture

* European Commission (2010). Directive 2010/75/EU on industrial emissions (integrated pollution prevention and control). [Online]. Available at:

https://eur-lex.europa.eu/legal-content/ EN/TXT/?uri=CELEX%3A02010L0075-20110106 (Accessed November 2025).

¢ Environment Agency (2021). Post-combustion carbon dioxide capture: emerging techniques. Emerging techniques on ow to prevent or minimise the
environmental impacts of post-combustion carbon dioxide carbon dioxide capture.[Online]. Available at: Post-combustion carbon dioxide capture:
emerging techniques - GOV.UK (www.gov.uk)

7 UK Parliament (2018) The Environmental Permitting (England and Wales) (Amendment) Regulations 2018, SI 2018/110. [Online]. Available at:
https://www .legislation.gov.uk/uksi/2018/110/contents/made (Accessed October 2024).

8 Department for Energy Security and Net Zero (2025) Overarching National Polity Statement for Energy (EN-1). [Online]. Available at: Overarching
National Policy Statement for Energy (EN-1) — December 2025 (Accessed December 2025).
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Policy Relevance to assessment

solvents. The ES should also reflect the latest research in areas such as amine degradation
where understanding is still developing.”

Paragraph 5.2.9:
“The ES should describe:

e [Existing air quality concentrations and the relative change in air quality from
existing levels;

o Any significant air quality effects mitigation action taken and any residual effects
distinguishing between the project stages and taking account of any significant
emissions from any road traffic generated by the project;

e The predicted absolute emissions. concentration change and absolute
concentrations as a result of the proposed project, after mitigation methods have
been applied; and

e Any potential eutrophication impacts”

Paragraph 5.2.13:

“The Secretary of State (SoS) should consider whether mitigation measures are needed both
for operational and construction emissions over and above any which may form part of the
project application. A construction management plan may help codify mitigation at this stage.
In doing so the SoS should have regard to the Air Quality Strategy in England or any
successor to it and should consider relevant advice within Local Air Quality Management
guidance and PM: s targets guidance.”

Paragraph 199:

“Planning policies and decisions should sustain and contribute towards compliance with
relevant limit values or national objectives for pollutants, taking into account the presence of
Air Quality Management Areas and Clean Air Zones, and the cumulative impacts from
individual sites in local areas. Opportunities to improve air quality or mitigate impacts should
be identified, such as through traffic and travel management, and green infrastructure
provision and enhancement. So far as possible these opportunities should be considered at the
plan-making stage, to ensure a strategic approach and limit the need for issues to be
reconsidered when determining individual applications. Planning decisions should ensure that
any new development in Air Quality Management Areas and Clean Air Zones is consistent
with the local air quality action plan.”

Paragraph 110:
National Planning Policy
Framework (NPPF)° 2024 “The planning system should actively manage patterns of growth in support of these
objectives. Significant development should be focused on locations which are or can be made
sustainable, through limiting the need to travel and offering a genuine choice of transport
modes. This can help to reduce congestion and emissions and improve air quality and public
health. However, opportunities to maximise sustainable transport solutions will vary between
urban and rural areas, and this should be taken into account in both plan-making and
decision-making.”

Paragraph 187:

“e) preventing new and existing development from contributing to, being put at unacceptable
risk from, or being adversely affected by, unacceptable levels of soil, air, water or noise
pollution or land instability. Development should, wherever possible, help to improve local
environmental conditions such as air and water quality, taking into account relevant
information such as river basin management plans.”

Planning Practice Guidance

? Department for Levelling Up, Housing and Communities (2012). National Planning Policy Framework. [Online]. Available at:
https://www.gov.uk/guidance/national-planning-policy-framework (Accessed October 2024)
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Policy Relevance to assessment

(PPG)'° 2016

Planning Practice Guidance (PPG)'! on various topics, including air quality was developed in
order to support the NPPF. The guidance was first published in 2019 and it was last updated in
February 2024. It provides a concise outline as to how air quality should be considered in
order to comply with the NPPF and identifies the circumstances when air quality is considered
relevant to a planning application. This includes factors such as changes in traffic volumes,
vehicle speeds, congestion or traffic composition, the introduction of new point sources of air
pollution, exposure of people to existing sources of air pollutants, and the potential to give rise
to air quality impacts at nearby sensitive receptors.

Clean Air Quality Strategy
2019

The Department for Environment, Food and Rural Affairs (Defra) Clean Air Strategy !> was
published in 2019 and sets targets for improving air quality across the country. It includes
actions for reducing emissions from various sources, such as transport, domestic activities,
farming and industry. There is also a long-term target for reducing population exposure to
PMa.s concentrations to meet the World Health Organisation’s (WHO) target of 10pg/m? as an
annual mean. In particular, the Clean Air Strategy states:

“New legislation will create a stronger and a more coherent framework for action to tackle
air pollution. This will be underpinned by new England-wide powers to control major sources
of air pollution, in line with the risk they pose to public health and the environment, plus new
local powers to take action in areas with an air pollution problem. These will support the
creation of Clean Air Zones to lower emissions from all sources of air pollution, backed up
with clear enforcement mechanism.”

Local Policy

6.2.3
Development.

Table 6-3 summarises the relevant local policies which have been considered for the Proposed

Table 6-3: Relevant local policies

Policy

Newark & Sherwood District
Council Amended Core Strategy
2019

Relevance to assessment

As part of their Local Development Framework, Newark & Sherwood District Council have an
Amended Core Strategy '3 that outlines the policy framework to achieve the District Council’s
vision for development and change. Whilst there are no specific policies for Air Quality the
council highlight areas in the district that would benefit from a strategic approach to air quality
management, however these do not include the Staythorpe area. The council currently monitor
air quality annually and publish finding through an Annual Status Report (ASR).

Newark & Sherwood District
Council Air Quality and
Emissions Mitigation Guidance
for Developers

2021

The technical guidance for Air Quality and Emissions Mitigation'* has been prepared in
conjunction with the East Midlands Air Quality Network, to supplement the NPPF. The
documents aims to improve air quality across the East Midlands, achieved through preventing
new emission sources or encouraging emissions reductions, physical activity and healthy
lifestyle choices. The guidance aims to provide a consistent approach to air quality in the
planning regime across the East Midlands.

Air Quality Strategy for
Nottingham and
Nottinghamshire 2020-2030

On behalf of Nottingham County Council and the other District Councils within
Nottinghamshire, Nottingham City Council published an Air Quality Strategy for Nottingham

19 Department for Levelling Up, Housing and Communities and Ministry of Housing, Communities and Local Government (2016). Planning Practice
Guidance. [Online]. Available at: https://www.gov.uk/government/collections/planning-practice-guidance (Accessed October 2024).

! Department for Levelling Up, Housing and Communities and Ministry of Housing, Communities and Local Government (2016). Planning Practice
Guidance. [Online]. Available at: https://www.gov.uk/government/collections/planning-practice-guidance (Accessed October 2024).

12 Department for Environment, Food and Rural Affairs (2019) Clean Air Strategy 2019. [Online]. Available at:
https://assets.publishing.service.gov.uk/media/Sc3b9debe5274a70c19d905¢/clean-air-strategy-2019.pdf (Accessed October 2024).

13 Newark & Sherwood District Council (2019) Amended Core Strategy. [Online]. Available at: https://www.newark-sherwooddc.gov.uk/media/nsdc-
redesign/documents-and-images/your-council/planning-policy/local-development-framework/amended-core-strategy-dpd/amended-core-strategy-

DPD.pdf (Accessed October 2024).

!4 Newark & Sherwood District Council (2021) 4ir Quality and Emissions Mitigation Guidance for Developers [Online]. https://www.newark-
sherwooddc.gov.uk/media/nsdc-redesign/documents-and-images/your-business/environmental-health/pollution/air-pollution/NSDC-PLANNING-

GUIDANCE-v2021.pdf
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Relevance to assessment

and Nottinghamshire'® in 2020. The Strategy outlines the vision and aims in relation to air
quality for Nottinghamshire, and how this will be achieved. As part of this, the strategy states
that major developments should be screened for potential impacts on air quality through air
quality assessment.

Guidance

6.2.4
Development.
Table 6-4: Relevant guidance

Guidance

Local Air Quality Management
Policy and Technical Guidance
2022

Table 6-4 summarises the relevant guidance which have been considered for the Proposed

Relevance to assessment

The Local Air Quality Management (LAQM) — Policy Guidance (PG22)'6, provides additional
guidance on the links between transport and air quality and guidance on the links between air
quality and the land-use planning system. It summarises the main ways in which the land-use
planning system can help deliver compliance with the air quality objectives. This guidance is
relevant to any external organisations who may wish to engage with the local authority to assist
in the delivery of their statutory duties on managing air quality.

The LAQM Technical Guidance (TG(22))!7 is designed to support local authorities in carrying
out their duties to review and assess air quality in their area. It provides detailed guidance on
how to assess the impact of measures using existing air quality tools.

Institute of Air Quality
Management Dust Assessment
2024

The 2024 Institute of Air Quality Management (IAQM) guidance provides guidance'® to
development consultants and environmental health officers on how to assess air quality impacts
from construction. The IAQM guidance provides a method for classifying the significance of
effect from construction activities based on the ‘dust magnitude’ (high, medium or low) and
proximity of the site to the closest receptors. The guidance recommends that once the
significance of effect from construction is identified, the appropriate mitigation measures are
implemented. Experience has shown that once the appropriate mitigation measures are applied,
in most cases the resulting dust impacts can be reduced to negligible levels.

EPUK/TAQM Land-use
Planning and Development
Control 2017

The 2017 Land-Use Planning & Development Control guidance document!® produced by
Environmental Protection UK (EPUK) and the IAQM provides a framework for professionals
operating within the planning system to provide a means of reaching sound decisions, with
regard to the air quality implications of development proposals.

The document provides guidance on when air quality assessments are required by providing
screening criteria regarding the size of a development, changes to traffic flows/ composition,
energy facilities or combustion processes associated with the Proposed Development.

Environment Agency’s Risk
Assessments for Specific
Activities: Environmental
Permits 2016

Where legislative ambient air quality objectives are not specified for the pollutant species
potentially released from the Proposed Development, Environmental Assessment Levels (EAL),
published in the EA’s Risk Assessments for Specific Activities: Environmental Permits
guidance (EA’s Risk Assessment guidance)?” can be used to assess potential health effects on
the general population.

15 Nottingham City Council (2020) Air Quality Strategy for Nottingham and Nottinghamshire (2020-2030). [Online]. Available at:
https://committee.nottinghamcity.gov.uk/documents/s107973/Notts%20AQ%20Strategy%202020%20FINALv1.0.pdf (Accessed October 2024)

16 Department for Environment, Food and Rural Affairs (2022). Local Air Quality Management — Policy Guidance (LAQM.PG(22)). [Online]
Available at: https://lagm.defra.gov.uk/wp-content/uploads/2023/1 1/LAQM-Policy-Guidance-2022.pdf (Accessed October 2024)

17 Department for Environment, Food and Rural Affairs (2022) Local Air Quality Management — Technical Guidance (LAOM.TG22). [Online]
Available at: https://lagm.defra.gov.uk/wp-content/uploads/2022/08/L AQM-TG22-August-22-v1.0.pdf (Accessed October 2024)

18 Institute of Air Quality Management (2024) Guidance on the assessment of dust from demolition and construction. [Online]. Available at:
https://iagm.co.uk/wp-content/uploads/2013/02/Construction-Dust-Guidance-Jan-2024.pdf (Accessed October 2024)

1% Institute of Air Quality Management and Environmental Protection UK (2017). Land-Use Planning & Development Control: Planning For Air
Quality. [Online]. Available at: https://iagm.co.uk/text/guidance/air-quality-planning-guidance.pdf (Accessed October 2024).

2 Environment Agency and Department for Environment, Food & Rural Affairs (2016) Risk assessments for specific activities: environmental

permits. [Online]. Available at: https://www.gov.uk/government/collections/risk-assessments-for-specific-activities-environmental-permits

(Accessed October 2024)
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Guidance Relevance to assessment

As well as the combustion emissions from the operational Proposed Development, emissions of
amines and their breakdown products (including ammonia (NH3), aldehydes and other amine
species) could occur directly from the carbon capture plants, and potentially their degradation
products could further occur in the atmosphere following release. The EA has recently
published EALs for a number of amine species, with new EALs for a number of other amine
species which are considered likely to be used within amine-based carbon capture solvents, also
undergoing derivation. Should more suitable EALs be made available, the assessment of amines
from the Proposed Development will be reviewed through the Environmental Permit variation
application process for the Proposed Development.

It is also known that some amines can potentially degrade and form nitrosamines and nitramines
(collectively referred to as N-amines) both during the carbon capture process itself and also in
the environment, following release to the atmosphere. Therefore, the impacts of both directly
released N-amines and the N-amines produced through atmospheric degradation of released
amines have also been considered in the assessment provided in Appendix 6C (ES Volume II).

The EA has adopted an EAL for N-nitrosodimethylamine (NDMA), of 0.2 nanograms (ng/m?).
It is understood that NDMA has been used for the EAL because this is considered to be one of
the most toxic nitrosamines and therefore results in a conservative EAL. In addition, it is
understood that the EA propose to compare the total N-amine concentration from plant
emissions with the NDMA EAL, where species specific EALs are not available or proposed by
the operator, although it should be recognised that some of the degradation products will be less
harmful than NDMA, and therefore this is a very conservative assumption.

Other degradation products, such as ammonia, formaldehyde, aldehydes and ketones may also
result from the Proposed Development, and therefore these have also been included in the
assessment.

The Environmental Improvement
Plan 2025

Sets a commitment to meet the annual average target of 10 ug/m? for PMa2s5 by 203021,

6.2.5

Table 6-5 sets out the national air quality standards for NO,, PMo, PM» 5 and CO, the relevant

critical levels for NOx and NH; and the EALSs that are applicable to this assessment. For the
purpose of the assessment, the relevant air quality objectives, critical levels and EALs will be
collectively referred to as Air Quality Assessment Levels (AQAL).

Table 6-5: Air quality assessment levels

Pollutant

Nitrogen dioxide (NO2)

Averaging Period AQAL Source
Annual mean 40pg/m’ Air Quality Standards Regulations
200pg/m?

not to be exceeded
more than 18 times a
year (99.79™ percentile)

1-hour mean Air Quality Standards Regulations

. . Annual mean 30pg/m? Critical level for vegetation and
1?1)({)1(;65 of nitrogen (NOx as . ecosystems— Air Quality Standard
? Daily mean 75ug/m’ Regulations
Annual mean 40ug/m’ Air Quality Standards Regulations
Particulate matter (PM o) 50ug/m?

not to be exceeded
more than 35 times a
year (90.41% percentile)

24-hour mean Air Quality Standards Regulations

Fine particulate matter (PM2.5)

12ug/m? to be achieved

by 2028 The Environmental Improvement Plan

Annual mean

2! Department for Environment, Food and Rural Affairs (2025) Environmental Improvement Plan (EIP) 2025. [Online]. Available at: Environmental

Improvement Plan (EIP) 2025 - GOV.UK (Accessed December 2025)
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Pollutant Averaging Period AQAL Source
20ug/m’ Air Quality Standards Regulations
8-hour mean 10,000pg/m? Air Quality Standards Regulations
Carbon Monoxide (CO)
Hourly mean 30,000pg/m? EA’s Risk Assessment guidance?® EAL
Annual mean 180ug/m? EA’s Risk Assessment guidance EAL
Hourly mean 2,500ug/m? EA’s Risk Assessment guidance EAL
Ammonia (NH3)
3ug/m’ Critical level for higher plants
Annual mean
Iug/m? Critical level for lichen and bryophytes
Hourly mean 400pg/m? EA’s Risk Assessment guidance EAL
Monoethanolamine (MEA)
Daily mean 100pg/m? EA’s Risk Assessment guidance EAL
N-amines as NDMA Annual mean 0.2ng/m’ EA’s Risk Assessment guidance EAL
30-minute mean 100ug/m? EA’s Risk Assessment guidance EAL
Formaldehyde
Annual mean Sug/m’ EA’s Risk Assessment guidance EAL
Annual mean 370pg/m3 EA’s Risk Assessment guidance EAL
Acetaldehyde
Hourly mean 9,200pg/m? EA’s Risk Assessment guidance EAL
Annual mean 6,000pg/m? EA’s Risk Assessment guidance EAL
Ketones!
Hourly mean 89,500ug/m3 EA’s Risk Assessment guidance EAL

I EAL for Methyl ethyl ketone used, as the lowest EAL of any ketone listed in the EA Risk Assessment Guidance, therefore
used for a conservative assessment.

6.2.6 The impact of emissions from the Proposed Development on sensitive ecological receptors are
quantified within this assessment in two ways:

e as direct impacts arising due to increases in atmospheric pollutant concentrations, assessed

against defined ‘critical levels’ (as defined in the Air Quality Standards Regulations 2010);

and

e asindirect impacts arising through deposition of acids and nutrient nitrogen to the ground

surface, assessed against defined “critical loads’.

6.2.7 Relevant for this assessment are the critical levels for NOx and NH3 concentrations in the
atmosphere (shown in Table 6-5) which are defined as levels below which harmful effects are
unlikely to occur. The critical levels apply to locations more than 20km from towns with more
than 250,000 inhabitants or more than Skm from other built-up areas, industrial installations or
motorways. In practice, however, assessment against critical levels for vegetation is frequently
undertaken to inform planning and permitting processes across the country, regardless of this
definition. The objectives in the Air Quality Standards Regulations 2010 are used to assess the
potential impacts upon any sensitive ecosystems.

6.2.8 Critical levels for use in the assessment, which apply regardless of the habitat type present at the
habitat receptor. In the case of NH3, the greater sensitivity of lichens and bryophytes to this
pollutant is reflected in the application of two critical levels, with a stricter critical level to be

applied to locations where such species are present

6.2.9 Critical load criteria for the deposition of nutrient nitrogen and acidifying species are dependent
on the habitat type and species present and are specific to the sensitive receptors considered
within the assessment. The Critical Loads applicable to the assessment are detailed in the
accompanying technical appendices (Appendix 6A, Appendix 6B (ES Volume II)).
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Assessment Methodology and Significance Criteria

Impact Assessment Methodology

The overall approach to the air quality assessment comprises:

e areview of the existing air quality conditions at, and in the vicinity of, the Proposed
Development;

e an assessment of the potential changes in air quality arising from the construction and
operation of the Proposed Development; and

e formulation of mitigation measures, where appropriate, to ensure any adverse effects on air
quality are minimised.

The assessment methodology for each type of emission is outlined below, with further detail
being provided in the accompanying technical appendices (Appendix 6A, Appendix 6B,
Appendix 6C and Appendix 6D (ES Volume II)).

Construction Phase Assessment Methodology

Construction Dust Assessment Methodology

The movement and handling of soils and spoil during demolition and construction activities for
the Proposed Development is anticipated to lead to the generation of some short-term airborne
dust. The occurrence and significance of dust generated by earth moving operations is difficult to
estimate and depends heavily upon the meteorological and ground conditions at the actual time
and location of the work, and the nature of the activity being carried out.

At present, there are no statutory UK or EU standards relating to the assessment or control of
dust. The emphasis of the regulation and control of demolition/ construction dust, therefore, is
through the adoption of Best Practicable Means (BPM) when working on site to mitigate any
potential impacts. It is intended that significant adverse environmental effects are avoided at the
design stage and through embedded mitigation where possible, including the use of good
working practices to minimise dust formation which is detailed further in the Mitigation and
Enhancement Measures of this chapter.

The IAQM" guidance on dust details good practice and for qualitative assessment of risk of dust
emissions from construction and demolition activities. The guidance considers the risk of dust
emissions from unmitigated activities to cause human health impacts (associated with PM ),
dust soiling impacts, and ecological impacts (such as physical smothering, and chemical impacts
for example from deposition of alkaline materials). The appraisal of risk is based on the scale
and nature of activities and on the sensitivity of receptors, and the outcome of the appraisal is
used to determine the level of good practice mitigation required for adequate control of dust. The
effects from construction of the Proposed Development have been assessed using the qualitative
approach described in the guidance with details of this methodology and assessment provided in
Appendix 6A (ES Volume II).

Construction Dust Significance Criteria

The assessment undertaken for the Proposed Development is consistent with the overarching
approach to the assessment of the impacts of demolition/ construction, and the application of
example descriptors of impact and risk set out in IAQM!® guidance. It considers the significance
of potential impacts with no mitigation and recommends mitigation measures appropriate to the
identified risks to receptors. The steps in the assessment are to:

e identify receptors within the appropriate study area for the Site;

11
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o identify the magnitude of impact through consideration of the scale, duration and
location of activities being carried out (including demolition, earthworks, construction
and trackout, where construction vehicles could carry mud onto the public highway);

e cstablish the sensitivity of the area through determination of the sensitivity of receptors
and their distance from construction activities;

e determine the risk of significant impacts on receptors occurring as a result of the
magnitude of impact and the sensitivity of the area, assuming no additional mitigation
(beyond the identified development design and impact avoidance measures) is applied;

e determine the level of additional mitigation required based on the level of risk, to reduce
potential impacts at receptors to insignificant or negligible; and

e summarise the potential residual effects of the mitigated works.

The criteria for assessment of magnitude, sensitivity, and risk for construction dust are
summarised in Tables 1 — 6 in Appendix 6A: Construction Air Quality Impacts (ES Volume II)).

Construction Traffic Assessment Methodology

The incomplete combustion of fuel in vehicle engines results in the presence of combustion
products of CO, PM,, and PM 5 in exhaust emissions as well as hydrocarbons such as benzene
and 1,3-butadiene. Similarly, but to a lesser extent, any sulphur in the fuel can be converted to
SO, that is then released to atmosphere. In addition, at the high temperatures and pressures found
within vehicle engines, some of the nitrogen in the air and the fuel is oxidised to form oxides of
nitrogen, mainly in the form of nitric oxide (NO), which is then converted to NO; in the
atmosphere. NO; is associated with adverse effects on human health. Better emission control
technology and fuel specifications are expected to reduce emissions per vehicle across the UK
vehicle fleet in the long term.

Although SO», CO, benzene, and 1,3-butadiene are present in motor vehicle exhaust emissions,
detailed consideration of the associated impacts on local air quality is not considered relevant in
the context of this Proposed Development. This is because the released concentrations of these
pollutants are low enough so as to not be likely to give rise to significant effects. In addition, no
areas within the administrative boundary of NSDC are considered to be at risk of exceeding the
relevant objectives for these pollutants, therefore the risks to the attainment of the relevant air
quality objectives in the vicinity of the Proposed Development are considered negligible.
Emissions of SO,, CO, benzene, and 1, 3-butadiene from road traffic are therefore not
considered further in this assessment.

The exhaust emissions from road vehicles that do have the potential to affect the ambient

concentrations of pollutants are NO,, PM;¢ and PM,s. Therefore, the assessment of the

significance of road traffic air quality impacts only considers these pollutants.

Criteria contained in the EPUK/IAQM land-use guidance document'® establishes the need for an

air quality assessment from road traffic. As the Proposed Development is located 19km

southwest of the nearest AQMA (Nottingham City Council AQMA) it is not expected that this

AQMA will be impacted by the Proposed Development. Therefore, the criteria for where

AQMAs are not present apply:

e achange of Light Duty Vehicle (LDV) flows of more than 500 Annual Average Daily
Traffic (AADT) movements; and

e achange of Heavy Duty Vehicle (HDV) flows of more than 100 AADT movements.

12
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Construction traffic data were provided by the Arup transport consultants for roads surrounding
the Proposed Development in 2024 and were compared to the EPUK/IAQM19 screening criteria
outlined above.

The traffic data showed that more than 500 LDV movements will occur along Staythorpe Road,
Main Road, Kelham Road, the A46 and the A617 (east of Staythorpe Road) as a result of the
Proposed Development and therefore detailed air quality modelling was carried out.

Updated traffic data provided in September 2025, indicates an increase of 36 HDVs across the
construction traffic network, with up to 7 additional HDVs and 155 LDVs on individual road
links. For the majority of the network, this change does not affect the original modelling
outcomes. However, Staythorpe Road South and Rolleston Road, experience a slight increase in
LDVs (46 vehicles), resulting in a total of 518 LDVs, which is just above the EPUK/IAQM
guidance screening threshold of 500 LDVs. Staythorpe Road South and Rolleston Road were not
included in the original modelling assessment, and it should be noted that sensitive receptors are
present along these road links, including residential properties and Greenaway Fishponds LWS.
Whilst the increase in vehicles does take the number over the screening threshold, Section 6 of
the EPUK/IAQM guidance states that these criteria should not be applied rigidly; rather the
objective of the screening criteria is to identify the potential for significant effects. The current
modelling demonstrates that all impacts are considered to be insignificant. When comparing the
additional links with similar receptors and traffic flows on roads that have been modelled for the
assessment, it was concluded that the additional links would also result in insignificant impacts if
modelled, and therefore it is considered that the original assessment outcomes would remain
valid, and that the original modelling did not need to be revised.

Details of the modelled roads and the traffic data are provided in Appendix 6A (ES Volume II),
which provides additional detail on the potential effects associated with the updated traffic data
for September 2025.

LAQM TG(22) guidance'” recommends an assessment on port and shipping emissions if there

are:

e more than 5,000 large ship movements per year, with relevant exposure within 250m of the
berth and main areas of manoeuvring; or

e more than 15,000 large ship movements per year with relevant exposure within 1km of the
area.

Based on the information provided on barge movements (see Chapter 4: Construction
Programme and Management (ES Volume I)), these thresholds will not be exceeded. Therefore,
it is unlikely that there will be an exceedance of AQALSs for NO,, NOx, PM/ or SO..

Construction Traffic Significance Criteria

The EPUK/TAQM" guidance provides an approach to determining the air quality impacts
resulting from a proposed development. Construction traffic impacts on sensitive receptors have
been determined using the EPUK/IAQM impact descriptors.

For annual mean impacts, firstly, impact descriptors are determined based on the magnitude of
incremental change as a proportion of the annual mean AQAL. The change is then examined in
relation to the predicted total pollutant concentrations in the assessment year and its relationship
with the annual mean AQAL (Table 6-6).
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% Change in annual mean concentrations relative to air quality standard

Table 6-6: Impact descriptors from EPUK/IAQM guidance

Annual average predicted
concentration relative to

the AQAL 1% Imperceptible 2-5% Very Low 6-10% Low > 10% High
<75% Negligible Negligible Minor Moderate
76-94% Negligible Minor Moderate Moderate
95-102% Minor Moderate Moderate Major
103-109% Moderate Moderate Major Major
>110% Moderate Major Major Major
Changes of less than 0.5% are described as negligible.
Slight and substantial impacts from the EPUK/IAQM guidance'® have been called ‘minor’ and ‘major’ respectively for this
assessment.

6.3.20 The IAQM guidance indicates that the EA’s Risk Assessment Guidance? threshold criterion of
10% of the short term AQAL is sufficiently small in magnitude to be regarded as having an
‘insignificant’ effect. The [AQM guidance deviates from the Environment Agency’s guidance
with respect to the background contribution; the IAQM guidance indicates that severity of peak
short-term concentrations can be described without the need to reference background
concentrations as the PC is used to measure impact, not the overall concentration at a receptor.
The peak short-term PC from an elevated source is described in the JAQM guidance as follows:

e PC<10% of the AQAL represents an ‘insignificant’ (negligible) impact;

e PC 11-20% of the AQAL is small in magnitude representing a minor impact;

e PC 21-50% of the AQAL is medium in magnitude representing a moderate impact; and
e PC>51% of the AQAL is large in magnitude representing a ‘substantial’ (major) impact.

6.3.21 The EPUK/TAQM" guidance is not explicit in the identification of whether any of the above
impact descriptors should be considered ‘significant’ or ‘not significant’ effects, rather it
indicates that the descriptors should be applied to individual receptors and a ‘moderate’ adverse
impact at one receptor may not mean that the overall impact has a significant effect; other factors
need to be considered. However, it indicates further that ‘negligible’ impacts are likely to lead to
effects that are ‘not significant’ and ‘major’ impacts describe the potential for ‘significant’
effects.

6.3.22 As such, the impact descriptors at each of the assessed receptors have been used as a starting
point to make a judgement on the overall significance of effect of the Proposed Development,
with other influences also being accounted for, such as:

e the existing future air quality in the absence of the Proposed Development;
e the extent of current and future population exposure to the impacts; and
e the influence and validity of any assumptions adopted when undertaking the prediction of

impacts.

6.3.23 For the purpose of this chapter, a scale of effect is not identified, only whether the effect is
considered to be significant or not significant in accordance with the EPUK/IAQM guidance'.
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There are likely to be emissions to air during construction activities arising from on-site
construction plant or NRMM. IAQM guidance'® states that “Experience of assessing the exhaust
emissions from on-site plant (NRMM) and site traffic suggests that they are unlikely to make a
significant impact on local air quality, and in the vast majority of cases they will not need to be
quantitatively assessed. For site plant and on-site traffic, consideration should be given to the
number of plant/ vehicles and their operating hours and locations to assess whether a significant
effect is likely to occur.”

Construction NRMM Assessment Methodology

The screening criterion in the IAQM/ EPUK" states that only properties and habitat sites within
200m of roads should be considered in traffic assessments, therefore this has been considered in
determining the potential for impacts from NRMM associated with the Proposed Development
on sensitive receptors. A qualitative assessment of the potential for impact from NO,, PM;o and
PM; s emissions from NRMM on identified receptors has therefore been made based on the
criteria outlined in the guidance.

Operational Phase Assessment Methodology
Operational Traffic Assessment Methodology

Operational air quality impacts from the Proposed Development could arise because of traffic
changes on the local road network.

There will be infrequent HDV/ LDV deliveries to the operating Proposed Development. The
quantity of these deliveries required would be dependent of the operating regime of the Proposed
Development. It is estimated that operational traffic would be a peak of approximately 10
additional AADT movements. During routine maintenance outages there would be
approximately an additional 20 AADT movements. Therefore, it is considered that the traffic
generated by the operational Proposed Development will be significantly below the
EPUK/IAQM screening criteria!® outlined in paragraph 6.3.11 above, and therefore a detailed
assessment of operational traffic has been screened out.

Process Emissions from the Operational Plant Assessment Methodology

Emissions from the Proposed Development, assumed to be operational at the earliest in 2036,
have been assessed using the EPUK/IAQM guidance' significance criteria (Table 6-6), in order
to identify where proposed emissions can be screened out as unlikely to cause significant effects.
Detailed dispersion modelling using the atmospheric dispersion model ADMS 6 (Version
6.0.2.5) has been used to calculate the concentrations of pollutants at identified receptors. These
concentrations have been compared with the defined AQAL for each pollutant species, as
summarised in Table 6-5.

Dispersion modelling calculates the predicted concentrations arising from the emissions to
atmosphere, based on Gaussian approximation techniques. The model employed has been
developed for UK regulatory use. Appendix 6B (ES Volume II) details the model inputs for the
assessment, with further details on the N-amine assessment presented in Appendix 6C (ES
Volume II).

The assessment has considered a Do Minimum (DM) scenario, which relates to the existing
operational emissions from the Staythorpe Power Station (the ‘Power Station’) without the
application of the PCC plants. The Do Something (DS) scenario has then been assessed, which
represents the operation of the Power Station with the Proposed Development of the PCC plants
being operational.
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It has been assumed that the existing Power Station and the Proposed Development operates
continuously 8,760 hours a year, as this is considered to represent the worst-case scenario in
terms of the annual average operational emissions, as detailed in Appendix 6B (ES Volume II).

The assessment of worst-case long-term (annual mean) and short-term (daily, hourly mean and
30-min) emissions resulting from the Proposed Development) has been undertaken by
comparing the difference between the process contributions (PC) and Predicted Environmental
Concentration (PEC) that occurs at identified sensitive human and ecological receptors for the
two modelled scenarios (DS — DM), with the relevant AQAL.

An assessment of nutrient nitrogen enrichment has been undertaken by applying published
deposition velocities to the predicted annual average concentrations of nitrogen containing
species determined through dispersion modelling, to calculate nitrogen deposition rates
(expressed as kilograms per hectare per year, kg/ha/yr). These deposition rates have then been
compared to the Critical Loads for nitrogen published by UK Air Pollution Information System
(APIS)?, taking into consideration the baseline air quality.

Potential increases in acidity on designated ecological receptors from depositional contributions
of nitrogen containing species from the Proposed Development have also been considered. Acid
deposition is derived from nitrogen deposition modelling values using standard conversion
factors and expressed as kilograms of H+ equivalent of acidification per hectare per year
(keg/ha/yr). The PC acid deposition rates and baseline deposition rates have been used within the
APIS Critical Load Function Tool to determine whether the contribution will result in
exceedance of the defined acidity Critical Loads for the most sensitive feature.

Due to the initial water content of the emission from the absorber stacks, and the relatively low
temperature of the release, there is potential for the plume released from the stacks to be visible.
Plume visibility has been assessed using the atmospheric dispersion model ADMS 6, based on
the initial water content of the release, and humidity of the ambient air. The plume visibility
assessment is discussed in Appendix 6D (ES Volume II), and the assessment of the visual impact
of visible plume is presented in Chapter 12: Landscape and Visual Amenity (ES Volume I).

Human Receptors Significance Criteria

The EPUK/IAQM guidance® for significance (Table 6-6) has been used for the assessment of
operational impacts on human receptors.

Ecological Receptors Significance Criteria

The following criteria from the EA Risk Assessment®® have been used in this assessment in
respect to potential impacts at ecological sites:

e For Special Protection Areas (SPAs), Special Areas of Conservation (SACs), Ramsar sites or
Sites of Special Scientific Interest (SSSIs) impacts are considered to be insignificant where the
difference between the two modelled scenarios (DS — DM) is:

— less than 10% of the short-term AQAL for protected conservation areas; and

— less than 1% of the AQAL or where the PEC is less than 70% of the long-term AQAL for
protected conservation areas.

22 Air Pollution Information System (APIS). Available at: https://www.apis.ac.uk/.
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When impacts cannot be screened out as being insignificant using the thresholds above, further
evaluation of the significance requires advice from the project ecologists, and this is provided in
Chapter 10: Ecology and Nature Conservation (ES Volume I).

For local nature sites, the assessment needs to determine whether the emissions are ‘likely to
damage’ the site. The EA’s Risk Assessment guidance? screening criteria states that where
Process Contributions (PCs) are less than 100% of the short and long term AQAL, the impact of
emissions is insignificant at these sites.

Nutrient Nitrogen Deposition and Acid Deposition — for Construction and Operational
Impacts

The deposition of nutrient nitrogen and acid at sensitive ecological receptors for the construction
and operational phases has been calculated using the modelled PCs predicted at the relevant
receptor points. The deposition rates are determined using conversion rates and factors contained
within published guidance®, which take into account variations in the deposition mechanisms
for different types of habitat.

The EA’s Air Quality Modelling Assessment Unit (AQMAU) have issued a draft paper for
consultation on the assessment of amines and their degradation products on nutrient nitrogen
deposition?*. In general, this identifies that the deposition rates of amines are significantly less
than that of NH3, which is the main contributor to Nitrogen Deposition, and more in line with
that of NO,, as shown in Table 6-7.

As the amines within the solvent to be used in the PCC plants is not finalised, the conversion
factor for the actual amine may differ from that for MEA. The impact assessment carried out to
support the Environmental Permit variation will be based on the final solvent and therefore will
more accurately assess the potential impacts of the Proposed Development.

Table 6-7: Deposition Conversion Rates for Ecological Receptors

Pollutant Deposition Deposition Deposition Conversion Factors
Velocity Velocity
Grasslands Woodlands Nutrient Nitrogen Acid (ug/m®/s to
(m/s) (m/s) (ug/m3/s to kg/halyr) keg/halyr)
NOx as NO2 0.0015 0.003 95.9 6.84
NH3 0.02 0.03 259.7 18.5
Amines (as MEA) 0.02 0.03 72.4 52
6.3.43 The impact of the Proposed Development on ecological receptors, through deposition of nutrient

6.3.44

nitrogen or acidity, has been evaluated using the Environment Agency and Natural England
insignificance criterion of 1% of the long-term objective.

Study Area

The study area for the assessment carried out has been defined according to the appropriate
guidance for the type of assessment being carried out (i.e. construction dust, construction traffic
and the operational assessment).

3 Institute of Air Quality Management (2020). A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites, Version
1.1 (Online). Available at: https://iagm.co.uk/text/guidance/air-quality-impacts-on-nature-sites-2020.pdf

2% AQMAU (October 2023). Proposed assessment method to include amines and degradation products in nutrient nitrogen deposition estimations at
ecological sites. Ref. AQMAU-C2600-RP01
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The study area for the construction dust assessment has been applied in line with the [AQM

guidance'®, extending:

e up to 250m beyond the Proposed Development boundary from the construction traffic routes
(up to 250m from the Proposed Development entrances) for human health receptors; and

e up to 50m from the Proposed Development boundary and construction traffic routes (up to
250m from the Site entrances) for ecological receptors.

The study area for human health impacts from the operation of the Proposed Development
extends up to 2km, as the predicted impacts from the operational Proposed Development become
negligible well within 2km.

For ecological receptors, the impacts from the operation of the Proposed Development have been
assessed up to 15km, in line with the EA’s Risk Assessment Guidance? which states impacts for
“large emitters” should be considered for:

e SPA, SAC, Ramsar sites and SSSI within 15km; and

e Local Nature Sites (including ancient woodlands, Local Wildlife Sites (LWS), National and
Local Nature Reserves (NNR and LNR) within 2km.

Sources of Information/Data
Desk-based Study

A desk-based review of the following data sources has been undertaken to determine baseline
conditions of local air quality for use in the assessment:

e Newark & Sherwood District Council (NSDC) Air Quality Annual Status Report (ASR)?*;
e The Defra Air Quality Management Website?;
e The UK Air Information Resource Website?’; and

e The EA register on installations®® and pollution inventory?.

The physical parameters of the modelling emissions from the Proposed Development have been
sourced from existing emissions data for the DM scenario and from concept design data
provided by design studies prepared for the DS of the Proposed Development.

The dispersion modelling of point source emissions has taken into consideration the sensitivity
of predicted results to model input variables and identify the realistic worst-case results for
inclusion in the assessment. These variables include:

e the Proposed Development has been assumed to operate at full load on a continuous basis
(8,760 hours per year) as this represents a worst case assessment for annual average impacts
and ensures that the meteorological conditions that lead to the worst case short term impacts
are considered. If the impacts can be shown to be acceptable on this worst case basis, then
they would be acceptable for lower operating hours. In practice the Proposed Development’s

2 Newark & Sherwood District Council (2023) Air Quality Annual Status Report. Available at: https://www.newark-sherwooddc.gov.uk/airpollution/
(Accessed October 2024).

% Defra, Local Air Quality Management website. [Online] Available at: http://lagm.defra.gov.uk/ (Accessed October 2024).

%7 Defra [Online] Available at: https://uk-air.defra.gov.uk/ (Accessed October 2024).

28 Environment Agency, Environmental Permitting Regulations — Installations. [Online] Available at: https:/environment.data.gov.uk/public-
register/view/search-industrial-installations (Accessed October 2024).

% Environment Agency, Pollution Inventory [Online] Available at:https:/data.gov.uk/dataset/cfd94301-a2{2-48a2-9915-e477ca6d8b7e/pollution-
inventory (Accessed October 2024)
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operation would be variable and subject to daily fluctuations in National Grid demand and
would also require outages for routine maintenance periods;

e meteorological data, for which five years recent data (2019-2023) from a representative
meteorological station (Waddington, 23 km northeast of the Site) have been used, with the
highest result being reported for all years assessed;

e inclusion of buildings, structures and local topography that could affect dispersion from the
source into the modelling scenarios; and

e cmission concentrations for the process are calculated based on the use of BAT-AEL
concentrations, Environmental Permit ELVs or maximum envisaged emission
concentrations; in practice annual average emission rates would be below these values to
enable continued compliance with Environmental Permit.

Field Survey

No field surveys or monitoring has been undertaken, as the required air quality information is
publicly available from Defra and the relevant planning authorities as part of their obligations
under the Environment Act 2021".

Limitations

Air quality dispersion modelling has inherent limitations and areas of uncertainty, as below:
e traffic data used in the assessment;

e traffic emission data;

o simplifications in model algorithms and empirical relationships that are used to simulate
complex physical and chemical processes in the atmosphere;

e background concentrations; and
e meteorological data.

Consultation

Formal consultation was undertaken by the Department for Energy Security and Net Zero
(DESNZ) with statutory consultees and consultation responses were provided via the EIA
Scoping Opinion received on 31 July 2024. Key issues raised in the Scoping Opinion are
summarised and responded to in Table 6-8. All key issues have been being considered during the
EIA process.

DESNZ largely accepted the proposed Air Quality assessment methodology. Additional
responses, included in the Scoping Opinion, were received from NSDC the EA and Natural
England, the details of which are included in Table 6-8.

Table 6-8: Scoping Opinion Summary

Consultee

DESNZ

Issue raised Summary of response and action taken

The scoping report indicated that construction | A qualitive assessment of construction dust has been
dust would be controlled by best practice carried out in Appendix 6A (ES Volume II).
measures and therefore was proposed to be
scoped out of the assessment.

The Secretary of State considered that
construction dust should be scoped into the

assessment.

The scoping report indicated the main At the current early stage of design, prior to a
pollutants of concern to be NOx, CO, technology licensor selection, a generic amine
ammonia, amines and degradation products. assessment has been carried out to support the EIA,

in line with available guidance.
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Consultee Issue raised Summary of response and action taken
The Secretary of State agreed with the primary | The required Environmental Permit variation
pollutants of concern and recognised the application will be submitted for the specific
uncertainty around the assessment of amines technology (amine solvent) selected and therefore
and degradation products. will include a more detailed assessment.

Natural England The EIA should take account of the risks of air | The assessment of the operational Proposed
pollution and how these can be managed or Development includes an assessment of impacts at
reduced. identified ecological receptors.

Newark and Sherwood In respect of vehicle emissions during the Noted.

District Council construction phase NSDC would welcome
reviewing and commenting upon the
assessment work in due course. In respect of
operational emissions, NSDC acknowledge
that this is to be assessed as part of the EIA,
but this is a matter for the Environment
Agency as the regulator of process emissions
under the Environmental Permitting Regime.

Rochdale Envelope
6.3.55 The Rochdale Envelope approach has been used to present a worst-case assessment of the

6.3.56

6.4

6.4.1

6.4.2

6.4.3

6.4.4

potential air quality effects from the Proposed Development. The parameters used are outlined in
Chapter 3: Proposed Development Description and Alternatives (ES Volume I).

As the Proposed Development has yet to undergo detailed design, the concentrations of amines
and the range and concentration of degradation products assessed are considered to be based on
worst case assumptions from a number of solvent Licensors. It is envisaged that, through
detailed design, the concentration of amines and also NH3 may reduce, as may the range of
degradation products that could arise. The final design of the Proposed Development would
undergo further detailed modelling in support of the Environmental Permit variation that would
be required for the operation of the Proposed Development.

Baseline Conditions

Current Baseline

This section presents information on the existing air quality conditions around the Proposed
Development. Understanding the baseline environmental conditions is necessary for the
assessment of the potential impacts of the Proposed Development as it allows comparison.

The key pollutants of concern resulting from the construction and operation of the Proposed
Development that have potentially elevated background concentrations from other sources are
NOyx, NO,, PMo, PM; 5, CO and NH3s, therefore the assessment of the baseline conditions within
this chapter considered these pollutants only.

Baseline conditions of the other pollutants, such as amines, nitrosamines and nitramines are
considered in Appendix 6C (ES Volume II).

Air Pollution Sources
Industrial Processes

Industrial air pollution sources are regulated through a system of operating permits or
authorisations, requiring stringent emission limits to be met and ensuring that any releases to the
environment are minimised or rendered harmless. Regulated (or prescribed) industrial processes
are classified as Part A(1), A(2), Part B or Medium Combustion Plant processes, and are
regulated through the Environmental Permitting regime. The larger more polluting processes are

20

Staythorpe Power Station Carbon Capture Project| Environmental Statement | Volume I: Chapter 6: Air Quality |10 | February 2026 | Ove Arup & Partners Limited



RWE

regulated by the EA; and the smaller, less polluting, ones by the local authorities. Local
Authorities regulate emissions to air, whereas the EA regulates emissions to air, water, and land.

6.4.5 The only Part A process listed on the EA website within 2 km of the Site is the existing Power
Station as detailed in Table 6-9. Emissions from this source are assumed to be included in the
Defra background concentrations, however they have also been modelled for the DM, as such
there is some double counting in the predicted future air quality, which will result in a
conservative assessment.

Table 6-9: Part A Processes within 2km of the Proposed Development

Company Name Grid Reference (X,Y) Distance from Site (km) Industry

RWE GENERATION UK PLC, 476140, 354010 0 Combustion >50MWth
Staythorpe C Power Station

Road Traffic

6.4.6 In recent decades, atmospheric emissions from transport on a national basis have grown to match
or exceed other sources in respect of many pollutants, particularly in urban areas. The local air
quality around the Proposed Development is mainly influenced by vehicle emissions, notably
Staythorpe Road (1,924 AADT in 2019 (the most recent year of available data)*°).

Local Air Quality

6.4.7 The Environment Act 2021! requires local authorities to review and assess air quality with
respect to the objectives for the pollutants specified in the National Air Quality Strategy. Where
objectives are not predicted to be met, local authorities must declare the area as an AQMA.

6.4.8 No AQMAs have been declared for the Proposed Development or NSDC. The nearest AQMA to
the study area is the Nottingham City Council (“AQMA No.2”), which is located approximately
19 km to the southwest of the Site and is therefore unlikely to be affected by the Proposed
Development. The Nottingham City Council AQMA No.2 was declared in 2002 for exceedances
of the annual mean NO, AQAL.

Local Authority Monitoring Data

6.4.9 NSDC undertake passive monitoring of NO; using diffusion tubes. There is one suburban
diffusion tube monitoring site within 2km of the Site, located approximately 1.2 km southeast;
details of the site are provided in Table 6-10 and the location is shown in Figure 6.1 (ES Volume
IIT). NSDC does not carry out automatic monitoring and therefore they do not monitor PM; or
PMs.

Table 6-10: Details of the diffusion tube monitoring site within 2 km of the Proposed Development

OS grid reference

Diffusion Tube ID Site name - 5 Site type

Farndon 4N monitoring site (4N_a, 4N _b) Farndon 4N 477200 351900 Suburban

6.4.10 The results of the diffusion tube monitoring from 2019-2023 are shown in Table 6-11, these are
the most recent years with available monitoring data. The monitoring data from 2020 and 2021
is not considered to be representative of current air quality conditions due to the Covid-19
pandemic but has been included for completeness. The Farndon 4N monitoring site had an
annual mean NO, concentration of 9.2 pg/m? in 2023, well below the AQAL of 40ug/m?.

3% Department for Transport, Road traffic statistics, site number 802515, Available at: https://roadtraffic.dft.gov.uk/manualcountpoints/802515
(Accessed October 2024).

21
Staythorpe Power Station Carbon Capture Project| Environmental Statement | Volume I: Chapter 6: Air Quality |10 | February 2026 | Ove Arup & Partners Limited


https://roadtraffic.dft.gov.uk/manualcountpoints/802515

RWE

6.4.11 Although suburban locations can be considered representative of background conditions
according to the LAQM.TG22!” guidance, monitoring site Farndon 4N is not considered to be
representative of background air quality conditions at the Proposed Development as the diffusion
tube it is located in a residential area and likely to be influenced by local emission sources.

Table 6-11: Diffusion tube monitoring results for annual mean NO2from 2019 to 2023

NO: annual mean concentration (ug/m?3)

Diffusion Tube ID Site name
2019 2020 2021 2022 2023

Farndon 4N monitoring site (4N_a, 4N _b) Farndon 4N 14.4 10.8 10.8 10.4 9.2

Defra Background Concentrations

6.4.12 Background concentrations refer to the existing levels of pollution in the atmosphere, produced
by a variety of stationary and non-stationary sources, such as roads and industrial processes. The
Defra website®! includes estimated background pollutant concentrations for NOy, NO,, PMjj,
and PM 5 for each 1km x 1km OS grid square in the UK. The current baseline year for the
mapping is 2021 and future years are projected forward for use in assessments.

6.4.13 Table 6-12 shows the projected forward Defra background concentrations for the OS grid
squares containing the Proposed Development for 2023 (based on the 2021 baseline mapping).
The data shows that the concentrations are below the AQALSs for NO, (40ug/m*), PMo
(40pg/m?) and PM, 5 (20pug/m? (interim target of 12ug/m? by 2028)) in all grid squares.

6.4.14 Background CO concentrations are available from the Predicted Climate Modelling (PCM) for
2010 and have been used in line with advice provided in the Background Concentrations Maps
User Guide* and as advised by the LAQM Helpdesk. The 2010 CO are provided in Table 6-12.

Table 6-12: Defra background concentrations

OS grid ref. Annual Mean Concentration (ug/m?3)
Location
X Y NO: PMjo PM:s
476500 353500 8.8 6.9 12.5 6.2 204
475500 353500 8.0 6.3 14.0 6.3 204
Proposed Development

477500 353500 9.2 7.2 14.2 6.5 205
476500 352500 8.8 6.9 13.0 6.3 204

Average 8.7 6.8 13.4 6.3 204

6.4.15 Background NH3 levels are available from the UKEAP: National Ammonia Monitoring
Network™ which monitors the air concentrations of reduced nitrogen species (NH; and NH4").
The NH;3 concentrations measured at the Sutton Bonnington monitoring site** have been chosen
as this is the closest available site to the Proposed Development (approximately 36km southwest
of the Proposed Development) and it has data coverage of 80% across the year. The average NH3
concentration during 2023 was 5.0pg/m?.

31 Department for Environment, Food and Rural Affairs (2018) Background Mapping data for local authorities — 2018. [Online]. Available at:
https://uk-air.defra.gov.uk/data/lagm-background-maps?year=2018 (Accessed October 2024)

32 2021-based-background-maps-user-guide-v1.0.pdf

33 Department for Environment, Food and Rural Affairs, Interactive monitoring networks map [Online]. Available at: https://uk-
air.defra.gov.uk/interactive-map?network=namn (Accessed October 2024)

3% Department for Environment, Food and Rural Affairs (2023) UKEAP: National Ammonia Monitoring Network — Sutton Bonnington. [Online].
Available at: https://uk-air.defra.gov.uk/data/non-auto-data?uka id=UKA00312&view=data&network=namn&year=2023 &pollutant=1402#view
(Accessed October 2024)
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Table 6-13: Measured NHs concentration at the Sutton Bonnington monitoring site 2023
OS grid ref.

Location NHs concentration (ug/m?)

Sutton Bonnington 450540 326822 5.0

Baseline Summary

6.4.16 There is one NO; diffusion tube monitoring site within 2 km of the Site (Farndon 4N). The
average monitored NO, concentration at this site in 2023 was 9.2ug/m?. From 2019 to 2023,
there is a downward trend in measured annual mean concentrations of NO; at Farndon 4N and
no exceedances of the AQAL for NO, (40ug/m?). Although suburban locations can be
considered representative of background conditions according to LAQM.TG22 guidance!'?,
monitoring site Farndon 4N is not considered to be representative of background air quality
conditions at the Proposed Development as the diffusion tube it is located in a residential area
and therefore likely to be influenced by local emission sources, such as traffic.

6.4.17 The nearest urban background monitoring is approximately 3km from the Site and is too far to
be considered representative. As there are no urban background monitoring locations within 2km
of the Site, the Defra background concentrations for NO, have been used in this air quality
assessment.

6.4.18 The average Defra NO, annual mean background concentration at the Proposed Development
location was 8.7pg/m? in 2023. For PM1o, PM, s, CO and NH3, Defra background concentrations
were used as background data in this assessment as no monitoring data is available within 2km
of the Site.

6.4.19 Defra background concentrations specific to the receptor locations have been used in the
assessment. Background concentrations used in the assessment are shown in results tables in
Appendix 6A, 6B and 6C (ES Volume II).

6.4.20 The baseline NOx pollutant concentrations and acid and nutrient nitrogen deposition rates at the
identified statutory designated ecological receptors have been obtained from the APIS website
and are provided in Appendix 6B (ES Volume II).

Future Baseline

6.4.21 Background concentrations of pollutants are expected to decrease in the future due to changes in
technology and the types of emission sources; however, to provide a conservative prediction of
pollutant concentrations in the future, the current baseline background concentrations are used
for the future operational assessment scenarios, assuming no decrease in background
concentrations.

6.5 Development Design and Impact Avoidance
Construction Phase

Construction Environmental Management Plan (CEMP)

6.5.1 Emissions of dust and particulates from the construction phases of the Proposed Development
will be controlled in accordance with industry best practice, through incorporation of appropriate
control measures according to the risks posed by the activities undertaken, as determined
through this assessment process. The management of dust and particulates and application of
adequate mitigation measures will be enforced through embedding measures in the CEMP. An
Outline CEMP (0CEMP) is included as Appendix 4A (ES Volume II). The final CEMP will be
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developed by the appointed construction contractor in accordance with the principles set out in
the oCEMP.

Based on an initial assessment of the Proposed Development and surrounding area, of its
sensitivity to dust impacts and the likely risk of impacts arising from each of the key
construction activities (demolition, earthworks, construction and trackout (see Appendix 6B - ES
Volume II), appropriate control measures to be implemented during construction (good site
techniques drawn from the ‘low-risk’ site mitigation outlined in the IAQM guidance'®) that have
been identified are:
e ensure sand and other aggregates are not allowed to dry out, unless this is required for a
particular process, in which case ensure that appropriate additional control measures are in
place;

o ensure bulk cement and other fine powder materials are delivered in enclosed tankers and
stored silos with suitable emission control systems to prevent escape of material and
overfilling during delivery; and

o for smaller supplies of fine power materials ensure bags are sealed after use and stored
appropriately to prevent dust.

Good practice will also be employed for the siting and operation of NRMM to control associated
emissions, including:
o ensure all vehicles switch off engines when stationary — no idling vehicles;

e avoid the use of diesel or petrol-powered generators and use mains electricity or battery
powered equipment where practicable;

e impose and signpost a maximum speed limit of 15mph on surfaced roads and 10mph on
unsurfaced haul roads and work areas;

e restricted operation within designated areas only; and
e enforcement of minimum engine emissions standard.

Operational Phase

IED/BAT-EAL Emission Limit Value (ELV) Compliance

The Proposed Development will be designed such that process emissions will comply with the
ELYV requirements specified in the IED, or, if tighter, the relevant BRefs. This will be regulated
by the EA through the Environmental Permit required for the operation of the Proposed
Development. The Environmental Permit will also include additional ELV for species not
covered under the IED or BRef, i.e. those associated with the operation of the PCC plant.

Emissions Control

The air quality assessment is based on emissions performance from the PCC plants that project
engineers have confirmed is achievable using appropriate process control techniques.

Emissions of amines will be controlled in accordance with the PCC GET through the use of
water wash stages and demisters prior to the flue gas exiting the PCC plants’ absorber stacks; the
use of water wash enables solvent that is carried over in the flue gas to be captured and returned
to the process for re-use.

Stack Height(s)

Preliminary design dispersion modelling has been undertaken to determine the optimum height
of the PCC plants’ absorber stacks with regards to impacts at sensitive human and ecological
receptors. The assessment results presented are based on a 90m stack, that being the lowest stack
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height that is considered leads to acceptable impacts. Increasing the stack height, or including
flue gas reheat, would improve the dispersion of emissions from the Proposed Development.
Chapter 12: Landscape and Visual Amenity (ES Volume I) has included worst case stack heights
for visual amenity of up to 130m.

Likely Significant Effects of the Proposed Development

This section outlines the likely significant effects resulting from the Proposed Development. The
below sections give summaries of the results of the air quality assessment with detailed results
outlined in the relevant appendices.

Construction Phase

Assessment of Construction Dust

The area sensitive to dust soiling and PM health effects has been assessed, as detailed in
Appendix 6A (ES Volume II).

Taking into consideration the dust emission magnitude and the sensitivity of the area, the risk of
impacts has been classified. The risk for potential dust soiling impacts and the risk to human
health impacts are considered to be low and therefore mitigation measures associated with the
defined low level of risk will be considered for the Proposed Development. The specific
mitigation to minimise risk of dust soiling and human health impacts are described in Appendix
6A (ES Volume II).

Assessment of Construction Traffic

The effect of construction emissions from construction phase traffic associated with the
Proposed Development on sensitive receptors has been assessed and is detailed in Appendix 6A
(ES Volume II).

The magnitude of change in predicted annual mean concentrations for NO,, PMio and PM, 5 at
all sensitive human receptor locations is considered to be negligible, according to EPUK/IAQM
guidance'’.

Following the DMRB LA 105 Air quality guidance®, the effect of the Proposed Development
can be considered insignificant for ecological sites.

Assessment of NRMM

Emissions from site plant and NRMM will be controlled by measures set out in the oCEMP to
reduce emissions associated with this source. There are limited residential receptors within 200m
of the Site boundary (along Staythorpe Road and Pingley Lane/ Pingley Close), which are
located to the northwest of the Site where it is considered there would be limited requirement for
NRMM to be used. Additionally, there are no ecological sites within 200m of the Site.

Due to the controls proposed through the oCEMP, it is considered that the potential for NRMM
emissions within the Site to result in air quality impacts on receptors is considered negligible
with reference to the IAQM EPUK' screening criterion. The effect of NRMM emissions on
receptors is therefore considered insignificant.

3> DMRB LA 105 - Air quality. Available at https://www.standardsforhighways.co.uk/search/10191621-07df-44a3-892e-c1d5¢7a28d90
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The concentrations of pollutants as a result of the operational PCC plants at identified nearby
sensitive receptors has been assessed and is detailed in Appendix 6B (ES Volume II). The
impact of the operation of the Proposed Development at sensitive human receptors can be
considered to be not significant, according to EPUK/IAQM guidance'®.

Operational Phase

At ecological receptors, the impacts on the NOx annual mean and daily critical level were
screened out as insignificant, following the criteria from the EA guidance. For NH; annual
mean concentrations, four receptors (ER2, ER4, ER7 and ER11) were not screened out as
insignificant. The background concentrations at these receptors already exceed the Critical Level
and the increase predicted as a result of the Proposed Development is considered to only
represent a small increase. Further discussion on these impacts is provided in Chapter 10:
Ecology and Nature Conservation (ES Volume I), where it is concluded that they are not likely
to result in significant effects.

Additionally, nitrogen deposition at the worst-case ecological receptor (ER7) cannot be screened
out as insignificant. This is primarily due to the existing background nitrogen deposition, which
already represents 332% of the lower Critical Load for the site. The PC as a result of the
Proposed Development is considered to be very small compared to the background deposition.
Further discussion on these impacts is provided in Chapter 10 Ecology and Nature Conservation
(ES Volume I), where it is shown that they are not likely to result in significant effects.

Acid deposition at the worst-case receptor (ER2) is less than 1% of the Critical Load and can
therefore be considered to be insignificant.

Additional Mitigation and Enhancement Measures
Construction Phase

Construction Dust Mitigation

Specific mitigation to minimise the risk of dust soiling and human health impacts required for
the Proposed Development are outlined in Appendix 6A (ES Volume II). These mitigation
measures have been provided for the construction activity according to the IAQM guidance'®.
Mitigation measures are also outlined in the oCEMP (Appendix 4A, ES Volume II).

Construction Traffic Mitigation

The effect of construction emissions from construction traffic associated with the Proposed
Development on sensitive receptors is considered to be not significant, as negligible impact was
predicted at all assessed receptors for all pollutants. Therefore, no specific additional mitigation
is required for the construction phase.

Results of the construction traffic assessment are provided in Appendix 6A (ES Volume II).

NRMM

Specific mitigation to control emissions from site plant and NRMM will be proposed in the
oCEMP (Appendix 4A, ES Volume II) such as including restriction of their operation within
designated areas only, prohibiting of idling, the enforcement a minimum engine emissions
standard and enforcement of maximum site speed limits. An overview of development design
and impact avoidance measures is provided in Section 6.56.5.

Operational Phase
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6.7.5 Mitigation has been embedded in the design for the Proposed Development. This has resulted in
predicted levels of impacts that are considered not likely to result in significant effects.

6.8 Residual Effects and Conclusions

6.8.1 A summary of the residual effects on air quality during the construction and operation of the
Proposed Development is provided below and presented in Table 6-14 for human health impacts.

6.8.2 Effects on ecological receptors are assessed in Chapter 10: Ecology and Nature Conservation
(ES Volume I).

Residual Effects from Construction

6.8.3 Embedded mitigation measures have been identified in Section 6.5 based on the low level of
construction dust risks derived. No residual effect on air quality is predicted as a result of
construction dust.

6.8.4 The effect of the construction traffic associated with the Proposed Development on both
sensitive human and ecological receptors is considered to be not significant, as negligible
impacts were predicted at all assessed receptors for all pollutants. There are therefore no residual
air quality effects from construction traffic.

6.8.5 The effect of NRMM associated with the Proposed Development is considered to be not
significant and compliance with the CEMP will ensure there are no residual effects on air quality
predicted as a result of the use of NRMM during the construction phase.

Residual Effects from Operation

6.8.6 The operational effects are assessed to be negligible and not significant at all human health
receptors for all of the assessed pollutants. Impacts at ecological receptors are considered not
likely to result in significant effects

Table 6-14: Summary of Effects — Human Health Receptors

Potential impact Environmental effect Mitigation Effect after Nature of effect
without mitigation mitigation (residual
effect)

Construction dust Low Dust mitigation Not significant Short-term

measured outlined in

Appendix 6A (ES

Volume II) and in the

CEMP
Construction traffic Not significant None applied Not significant Short-term
Construction NRMM Not significant CEMP Not significant Short-term
Operational impacts Not significant None applied Not significant Long-term
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	 PC 21-50% of the AQAL is medium in magnitude representing a moderate impact; and
	 PC >51% of the AQAL is large in magnitude representing a ‘substantial’ (major) impact.
	6.3.21 The EPUK/IAQM19 guidance is not explicit in the identification of whether any of the above impact descriptors should be considered ‘significant’ or ‘not significant’ effects, rather it indicates that the descriptors should be applied to individ...
	6.3.22 As such, the impact descriptors at each of the assessed receptors have been used as a starting point to make a judgement on the overall significance of effect of the Proposed Development, with other influences also being accounted for, such as:
	6.3.23 For the purpose of this chapter, a scale of effect is not identified, only whether the effect is considered to be significant or not significant in accordance with the EPUK/IAQM guidance19.
	Construction NRMM Assessment Methodology

	6.3.24 There are likely to be emissions to air during construction activities arising from on-site construction plant or NRMM. IAQM guidance18 states that “Experience of assessing the exhaust emissions from on-site plant (NRMM) and site traffic sugges...
	6.3.25 The screening criterion in the IAQM/ EPUK19 states that only properties and habitat sites within 200m of roads should be considered in traffic assessments, therefore this has been considered in determining the potential for impacts from NRMM as...
	Operational Phase Assessment Methodology
	Operational Traffic Assessment Methodology

	6.3.26 Operational air quality impacts from the Proposed Development could arise because of traffic changes on the local road network.
	6.3.27 There will be infrequent HDV/ LDV deliveries to the operating Proposed Development. The quantity of these deliveries required would be dependent of the operating regime of the Proposed Development. It is estimated that operational traffic would...
	Process Emissions from the Operational Plant Assessment Methodology

	6.3.28 Emissions from the Proposed Development, assumed to be operational at the earliest in 2036, have been assessed using the EPUK/IAQM guidance19 significance criteria (Table 6-6), in order to identify where proposed emissions can be screened out a...
	6.3.29 Dispersion modelling calculates the predicted concentrations arising from the emissions to atmosphere, based on Gaussian approximation techniques. The model employed has been developed for UK regulatory use. Appendix 6B (ES Volume II) details t...
	6.3.30 The assessment has considered a Do Minimum (DM) scenario, which relates to the existing operational emissions from the Staythorpe Power Station (the ‘Power Station’) without the application of the PCC plants. The Do Something (DS) scenario has ...
	6.3.31 It has been assumed that the existing Power Station and the Proposed Development operates continuously 8,760 hours a year, as this is considered to represent the worst-case scenario in terms of the annual average operational emissions, as detai...
	6.3.32 The assessment of worst-case long-term (annual mean) and short-term (daily, hourly mean and 30-min) emissions resulting from the Proposed Development) has been undertaken by comparing the difference between the process contributions (PC) and Pr...
	6.3.33 An assessment of nutrient nitrogen enrichment has been undertaken by applying published deposition velocities to the predicted annual average concentrations of nitrogen containing species determined through dispersion modelling, to calculate ni...
	6.3.34 Potential increases in acidity on designated ecological receptors from depositional contributions of nitrogen containing species from the Proposed Development have also been considered. Acid deposition is derived from nitrogen deposition modell...
	6.3.35 Due to the initial water content of the emission from the absorber stacks, and the relatively low temperature of the release, there is potential for the plume released from the stacks to be visible. Plume visibility has been assessed using the ...
	Human Receptors Significance Criteria

	6.3.36 The EPUK/IAQM guidance19 for significance (Table 6-6) has been used for the assessment of operational impacts on human receptors.
	Ecological Receptors Significance Criteria

	6.3.37 The following criteria from the EA Risk Assessment20 have been used in this assessment in respect to potential impacts at ecological sites:
	6.3.38 When impacts cannot be screened out as being insignificant using the thresholds above, further evaluation of the significance requires advice from the project ecologists, and this is provided in Chapter 10: Ecology and Nature Conservation (ES V...
	6.3.39 For local nature sites, the assessment needs to determine whether the emissions are ‘likely to damage’ the site. The EA’s Risk Assessment guidance20 screening criteria states that where Process Contributions (PCs) are less than 100% of the shor...
	Nutrient Nitrogen Deposition and Acid Deposition – for Construction and Operational Impacts

	6.3.40 The deposition of nutrient nitrogen and acid at sensitive ecological receptors for the construction and operational phases has been calculated using the modelled PCs predicted at the relevant receptor points. The deposition rates are determined...
	6.3.41 The EA’s Air Quality Modelling Assessment Unit (AQMAU) have issued a draft paper for consultation on the assessment of amines and their degradation products on nutrient nitrogen deposition23F . In general, this identifies that the deposition ra...
	6.3.42 As the amines within the solvent to be used in the PCC plants is not finalised, the conversion factor for the actual amine may differ from that for MEA. The impact assessment carried out to support the Environmental Permit variation will be bas...
	6.3.43 The impact of the Proposed Development on ecological receptors, through deposition of nutrient nitrogen or acidity, has been evaluated using the Environment Agency and Natural England insignificance criterion of 1% of the long-term objective.
	Study Area
	6.3.44 The study area for the assessment carried out has been defined according to the appropriate guidance for the type of assessment being carried out (i.e. construction dust, construction traffic and the operational assessment).
	6.3.45 The study area for the construction dust assessment has been applied in line with the IAQM guidance18, extending:
	6.3.46 The study area for human health impacts from the operation of the Proposed Development extends up to 2km, as the predicted impacts from the operational Proposed Development become negligible well within 2km.
	6.3.47 For ecological receptors, the impacts from the operation of the Proposed Development have been assessed up to 15km, in line with the EA’s Risk Assessment Guidance20 which states impacts for “large emitters” should be considered for:
	Sources of Information/Data
	Desk-based Study

	6.3.48 A desk-based review of the following data sources has been undertaken to determine baseline conditions of local air quality for use in the assessment:
	6.3.49 The physical parameters of the modelling emissions from the Proposed Development have been sourced from existing emissions data for the DM scenario and from concept design data provided by design studies prepared for the DS of the Proposed Deve...
	6.3.50 The dispersion modelling of point source emissions has taken into consideration the sensitivity of predicted results to model input variables and identify the realistic worst-case results for inclusion in the assessment. These variables include:
	Field Survey

	6.3.51 No field surveys or monitoring has been undertaken, as the required air quality information is publicly available from Defra and the relevant planning authorities as part of their obligations under the Environment Act 20211.
	Limitations
	6.3.52 Air quality dispersion modelling has inherent limitations and areas of uncertainty, as below:
	Consultation
	6.3.53 Formal consultation was undertaken by the Department for Energy Security and Net Zero (DESNZ) with statutory consultees and consultation responses were provided via the EIA Scoping Opinion received on 31 July 2024. Key issues raised in the Scop...
	6.3.54 DESNZ largely accepted the proposed Air Quality assessment methodology. Additional responses, included in the Scoping Opinion, were received from NSDC the EA and Natural England, the details of which are included in Table 6-8.
	Rochdale Envelope
	6.3.55 The Rochdale Envelope approach has been used to present a worst-case assessment of the potential air quality effects from the Proposed Development. The parameters used are outlined in Chapter 3: Proposed Development Description and Alternatives...
	6.3.56 As the Proposed Development has yet to undergo detailed design, the concentrations of amines and the range and concentration of degradation products assessed are considered to be based on worst case assumptions from a number of solvent Licensor...

	6.4 Baseline Conditions
	Current Baseline
	6.4.1 This section presents information on the existing air quality conditions around the Proposed Development. Understanding the baseline environmental conditions is necessary for the assessment of the potential impacts of the Proposed Development as...
	6.4.2 The key pollutants of concern resulting from the construction and operation of the Proposed Development that have potentially elevated background concentrations from other sources are NOx, NO2, PM10, PM2.5, CO and NH3, therefore the assessment o...
	6.4.3 Baseline conditions of the other pollutants, such as amines, nitrosamines and nitramines are considered in Appendix 6C (ES Volume II).
	Air Pollution Sources
	Industrial Processes


	6.4.4 Industrial air pollution sources are regulated through a system of operating permits or authorisations, requiring stringent emission limits to be met and ensuring that any releases to the environment are minimised or rendered harmless. Regulated...
	6.4.5 The only Part A process listed on the EA website within 2 km of the Site is the existing Power Station as detailed in Table 6-9. Emissions from this source are assumed to be included in the Defra background concentrations, however they have also...
	Road Traffic

	6.4.6 In recent decades, atmospheric emissions from transport on a national basis have grown to match or exceed other sources in respect of many pollutants, particularly in urban areas. The local air quality around the Proposed Development is mainly i...
	Local Air Quality

	6.4.7 The Environment Act 20211 requires local authorities to review and assess air quality with respect to the objectives for the pollutants specified in the National Air Quality Strategy. Where objectives are not predicted to be met, local authoriti...
	6.4.8 No AQMAs have been declared for the Proposed Development or NSDC. The nearest AQMA to the study area is the Nottingham City Council (“AQMA No.2”), which is located approximately 19 km to the southwest of the Site and is therefore unlikely to be ...
	Local Authority Monitoring Data

	6.4.9 NSDC undertake passive monitoring of NO2 using diffusion tubes. There is one suburban diffusion tube monitoring site within 2km of the Site, located approximately 1.2 km southeast; details of the site are provided in Table 6-10 and the location ...
	6.4.10 The results of the diffusion tube monitoring from 2019-2023 are shown in Table 6-11, these are the most recent years with available monitoring data. The monitoring data from 2020 and 2021 is not considered to be representative of current air qu...
	6.4.11 Although suburban locations can be considered representative of background conditions according to the LAQM.TG2217 guidance, monitoring site Farndon 4N is not considered to be representative of background air quality conditions at the Proposed ...
	Defra Background Concentrations

	6.4.12 Background concentrations refer to the existing levels of pollution in the atmosphere, produced by a variety of stationary and non-stationary sources, such as roads and industrial processes. The Defra website30F  includes estimated background p...
	6.4.13 Table 6-12 shows the projected forward Defra background concentrations for the OS grid squares containing the Proposed Development for 2023 (based on the 2021 baseline mapping). The data shows that the concentrations are below the AQALs for NO2...
	6.4.14 Background CO concentrations are available from the Predicted Climate Modelling (PCM) for 2010 and have been used in line with advice provided in the Background Concentrations Maps User Guide31F  and as advised by the LAQM Helpdesk. The 2010 CO...
	6.4.15 Background NH3 levels are available from the UKEAP: National Ammonia Monitoring Network32F  which monitors the air concentrations of reduced nitrogen species (NH3 and NH4+). The NH3 concentrations measured at the Sutton Bonnington monitoring si...
	Baseline Summary

	6.4.16 There is one NO2 diffusion tube monitoring site within 2 km of the Site (Farndon 4N). The average monitored NO2 concentration at this site in 2023 was 9.2µg/m3. From 2019 to 2023, there is a downward trend in measured annual mean concentrations...
	6.4.17 The nearest urban background monitoring is approximately 3km from the Site and is too far to be considered representative. As there are no urban background monitoring locations within 2km of the Site, the Defra background concentrations for NO2...
	6.4.18 The average Defra NO2 annual mean background concentration at the Proposed Development location was 8.7µg/m3 in 2023. For PM10, PM2.5, CO and NH3, Defra background concentrations were used as background data in this assessment as no monitoring ...
	6.4.19 Defra background concentrations specific to the receptor locations have been used in the assessment. Background concentrations used in the assessment are shown in results tables in Appendix 6A, 6B and 6C (ES Volume II).
	6.4.20 The baseline NOx pollutant concentrations and acid and nutrient nitrogen deposition rates at the identified statutory designated ecological receptors have been obtained from the APIS website and are provided in Appendix 6B (ES Volume II).
	Future Baseline
	6.4.21 Background concentrations of pollutants are expected to decrease in the future due to changes in technology and the types of emission sources; however, to provide a conservative prediction of pollutant concentrations in the future, the current ...

	6.5 Development Design and Impact Avoidance
	Construction Phase
	Construction Environmental Management Plan (CEMP)

	6.5.1 Emissions of dust and particulates from the construction phases of the Proposed Development will be controlled in accordance with industry best practice, through incorporation of appropriate control measures according to the risks posed by the a...
	6.5.2 Based on an initial assessment of the Proposed Development and surrounding area, of its sensitivity to dust impacts and the likely risk of impacts arising from each of the key construction activities (demolition, earthworks, construction and tra...
	6.5.3 Good practice will also be employed for the siting and operation of NRMM to control associated emissions, including:
	Operational Phase
	IED/BAT-EAL Emission Limit Value (ELV) Compliance

	6.5.4 The Proposed Development will be designed such that process emissions will comply with the ELV requirements specified in the IED, or, if tighter, the relevant BRefs. This will be regulated by the EA through the Environmental Permit required for ...
	Emissions Control

	6.5.5 The air quality assessment is based on emissions performance from the PCC plants that project engineers have confirmed is achievable using appropriate process control techniques.
	6.5.6 Emissions of amines will be controlled in accordance with the PCC GET through the use of water wash stages and demisters prior to the flue gas exiting the PCC plants’ absorber stacks; the use of water wash enables solvent that is carried over in...
	Stack Height(s)

	6.5.7 Preliminary design dispersion modelling has been undertaken to determine the optimum height of the PCC plants’ absorber stacks with regards to impacts at sensitive human and ecological receptors. The assessment results presented are based on a 9...

	6.6 Likely Significant Effects of the Proposed Development
	6.6.1 This section outlines the likely significant effects resulting from the Proposed Development. The below sections give summaries of the results of the air quality assessment with detailed results outlined in the relevant appendices.
	Construction Phase
	Assessment of Construction Dust

	6.6.2 The area sensitive to dust soiling and PM10 health effects has been assessed, as detailed in Appendix 6A (ES Volume II).
	6.6.3 Taking into consideration the dust emission magnitude and the sensitivity of the area, the risk of impacts has been classified. The risk for potential dust soiling impacts and the risk to human health impacts are considered to be low and therefo...
	Assessment of Construction Traffic

	6.6.4 The effect of construction emissions from construction phase traffic associated with the Proposed Development on sensitive receptors has been assessed and is detailed in Appendix 6A (ES Volume II).
	6.6.5 The magnitude of change in predicted annual mean concentrations for NO2, PM10 and PM2.5 at all sensitive human receptor locations is considered to be negligible, according to EPUK/IAQM guidance19.
	6.6.6 Following the DMRB LA 105 Air quality guidance34F , the effect of the Proposed Development can be considered insignificant for ecological sites.
	Assessment of NRMM

	6.6.7 Emissions from site plant and NRMM will be controlled by measures set out in the oCEMP to reduce emissions associated with this source. There are limited residential receptors within 200m of the Site boundary (along Staythorpe Road and Pingley L...
	6.6.8 Due to the controls proposed through the oCEMP, it is considered that the potential for NRMM emissions within the Site to result in air quality impacts on receptors is considered negligible with reference to the IAQM EPUK19 screening criterion. ...
	Operational Phase
	6.6.9 The concentrations of pollutants as a result of the operational PCC plants at identified nearby sensitive receptors has been assessed and is detailed in Appendix 6B (ES Volume II). The impact of the operation of the Proposed Development at sensi...
	6.6.10 At ecological receptors, the impacts on the NOx annual mean and daily critical level were screened out as insignificant, following the criteria from the EA guidance20. For NH3 annual mean concentrations, four receptors (ER2, ER4, ER7 and ER11) ...
	6.6.11 Additionally, nitrogen deposition at the worst-case ecological receptor (ER7) cannot be screened out as insignificant. This is primarily due to the existing background nitrogen deposition, which already represents 332% of the lower Critical Loa...
	6.6.12 Acid deposition at the worst-case receptor (ER2) is less than 1% of the Critical Load and can therefore be considered to be insignificant.

	6.7 Additional Mitigation and Enhancement Measures
	Construction Phase
	Construction Dust Mitigation

	6.7.1 Specific mitigation to minimise the risk of dust soiling and human health impacts required for the Proposed Development are outlined in Appendix 6A (ES Volume II). These mitigation measures have been provided for the construction activity accord...
	Construction Traffic Mitigation

	6.7.2 The effect of construction emissions from construction traffic associated with the Proposed Development on sensitive receptors is considered to be not significant, as negligible impact was predicted at all assessed receptors for all pollutants. ...
	6.7.3 Results of the construction traffic assessment are provided in Appendix 6A (ES Volume II).
	NRMM

	6.7.4 Specific mitigation to control emissions from site plant and NRMM will be proposed in the oCEMP (Appendix 4A, ES Volume II) such as including restriction of their operation within designated areas only, prohibiting of idling, the enforcement a m...
	Operational Phase
	6.7.5 Mitigation has been embedded in the design for the Proposed Development. This has resulted in predicted levels of impacts that are considered not likely to result in significant effects.

	6.8 Residual Effects and Conclusions
	6.8.1 A summary of the residual effects on air quality during the construction and operation of the Proposed Development is provided below and presented in Table 6-14 for human health impacts.
	6.8.2 Effects on ecological receptors are assessed in Chapter 10: Ecology and Nature Conservation (ES Volume I).
	Residual Effects from Construction
	6.8.3 Embedded mitigation measures have been identified in Section 6.5 based on the low level of construction dust risks derived. No residual effect on air quality is predicted as a result of construction dust.
	6.8.4 The effect of the construction traffic associated with the Proposed Development on both sensitive human and ecological receptors is considered to be not significant, as negligible impacts were predicted at all assessed receptors for all pollutan...
	6.8.5 The effect of NRMM associated with the Proposed Development is considered to be not significant and compliance with the CEMP will ensure there are no residual effects on air quality predicted as a result of the use of NRMM during the constructio...
	Residual Effects from Operation
	6.8.6 The operational effects are assessed to be negligible and not significant at all human health receptors for all of the assessed pollutants. Impacts at ecological receptors are considered not likely to result in significant effects
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