MAKING
COMPLEX
EASY

ATETRATECH COMPANY

Air Quality Assessment

Port Talbot Data Centre

Future-tech SCi Limited

Www.rpsgroup.com




MAKING
COMPLEX
EASY

AIR QUALITY ASSESSMENT ATETRATECH COMPANY

Quality Management

Dr. Steven Lees A iate Ai It
Prepared by BSc (Hons), PhD, MIAQM, ssociate Air Quality 05/09/2024
Consultant
MIEnvSc
Reviewed & Will Hunt Senior Air Quality
checked by BSc (Hons), MIAQM, MiloL, Consultant 05/09/24
AMIENnvVSc
Dr. Steven Lees A iate Al i
Authorised by BSc (Hons), PhD, MIAQM, ssociate Air Quality 05/09/24
Consultant
MIEnvSc
Date of Issue 05/09/2024 Revision Rev 1.1
Number
Job Number 794-ENV-AIR-21341
Revision History
Rev Date Status Reason for revision | Comments
1.0 05/09/2024 Final - -
Update to include
11 10/01/2025 Final consideration of
demolition of existing
onsite annex
Calculations or models file name, link and location
Dr. Steven Lees A iate Ai it
Prepared by BSc (Hons), PhD, MIAQM, ssociate Air Quality 05/09/2024
Consultant
MIEnvSc
Will Hunt
Senior Air Quality
Checked by BSc (Hons), MIAQM, MloL, Consultant 05/09/24
AMIENnvVSc
DISCLAIMER

RPS has used reasonable skill and care in completing this work and preparing this report, within the terms of its brief
and contract and taking account of the resources devoted to it by agreement with the client. We disclaim any
responsibility to the client and others in respect of any matters outside the stated scope. This report is confidential to
the client and we accept no responsibility to third parties to whom this report, or any part thereof, is made known. The
opinions and interpretations presented in this report represent our reasonable technical interpretation of the data
made available to us. RPS accepts no responsibility for data provided by other bodies and no legal liability arising
from the use by other persons of data or opinions contained in this report.

Except for the provision of professional services on a fee basis, RPS does not have a commercial arrangement with
any other person or company involved in the interests that are the subject of this report.

COPYRIGHT © RPS

The material presented in this report is confidential. This report has been prepared for the exclusive use of the client
and shall not be distributed or made available to any other company or person without the knowledge and written
consent of the client or RPS.

Www.rpsgroup.com



MAKING
COMPLEX
EASY

AIR QUALITY ASSESSMENT ATETRATECH COMPANY
Contents
1 INTRODUGCTION ...ttt ettt s bt e e sttt e e sttt e e aa b et e e e antb et e e aase et e e s sbs e e e anbeeeesnbbeeesnnnneens 3
0T oo R 1 L=T =T Lo o SRS 3
2 LEGISLATION AND POLICY CONTEXT ...uuiiiiiiiiiieiiiieeeiiieee st e e sttt e et eeesiaeeaesnnsseessnnsseeesnnnneeas 4
Ambient Air Quality Legislation and National POICY ...........cccoiiiiiiiiiiiiei e 4
National Planning POICY .........cciiiiiiiiiiic et s et e e e e s e e e e e e e e e s e san e e e e e e e s e nnnnneees 5
(o Tor=| I o F= T 1o o [N o] o3 AT PP T T U PRPT R 6
3 ASSESSMENT METHODOLOGY ....ooiiiiiiiiieeiiiiie e eitiee e e sttt e siteee e e st e e s astaeeessntaaeessnteeeessntaeeesansaeeenans 8
Y o] o] (0T o LT PRUP PP 8
Construction Phase - MethodOIOgY ...........ueiiiiiiiiiiiiiii e e e 8
Operational Phase - MetNOUOIOGY .......coiuiiiiiiiiiie et 10
Atmospheric Dispersion Modelling of Pollutant Concentrations .............ccccvvevreeeeiiniiiieeeeee e 10
DisSpersion MOl SEIECHION .........uuiiiiieeie et e e st e e s e et e e e e 11
1Y/ Fo o 1= N T 01U PSRRI 12
S (o[ alhilor= Ta (ol O 1 (=] g - N TSP TP TR PO 17
(@] [of=T g =11 1 YOO PP TP PPPPPPPPPTPN 19
4 BASELINE AIR QUALITY CONDITIONS ...ooiiiiiiiiteiiiiit ettt sibee e nbee e e e nnteee e nnees 22
OVBIVIBW ...ttt ettt e+ oottt et e+ 4 4o h kbt e £t e 44444 R bk ke e et e 2o a4 4R R b b be et e e e e e e amnnbebe e e e e e e e e annnbnneaeaeeas 22
5 ASSESSMENT OF CONSTRUCTION EFFECTS .....uiiiiiiiiiee ittt 23
CONSIIUCTION DUST ...ttt ettt et e e e ettt et e e e e e e e a bbbt e e e e e e e e s nnbebe e e e e e e e e snnnbneneeaeeas 23
RISK Of DUST IMPACTS ...ttt ettt e e e e e sttt e e e e e e e s bbbt e e e e e e e e aannbbbneeaaeeaeanne 23
6 ASSESSMENT OF OPERATIONAL EFFECTS ...ci ittt ettt ettt e e 26
Results of Stack EMISSIONS MOAEIING ....cooiiiiiiiiiiii et 26
Nitrogen DioXide (NO2) IMPACTES .......couuriiiiiiiie ittt ettt e e e nees 26
Particulate Matter (PMi1oand PM2.5) IMPACES......cocuuiiiiiiiiiieiiie et 28
Sulphur DioXide (SO2) IMPACES .....ueeiieiiiiie ettt e et e e s snbe e e e e sbaeeeeans 30
Carbon Monoxide (CO) IMPACTES.........ciiurriiieee e e i e et ee e e e e s e e e e e e s s e e e e e e s ssa b ar e e e e e e s s ansnrraneeaeens 33
Hydrocarbon Impacts (EXpressed as BENZENE)..........cccuuiiiiiee et e e 34
(00001 (o 11 ] £ T T 37
SIgNIfICANCE OF EffECTS ...t 41
7 Y L7 1T OSSPSR 42
8 SUMMARY L.ttt et e e oottt e e e ettt e e e et be e e e e as b e e e e e et et e e e aR bt e e e e e bae e e e anbte e e e antaeaeeanbreeeeanraeeeeanres 46
REFERENGCES ...ttt ettt ettt e ettt e e e eat e e e aate e e e e aste e e e e ambe e e e e enbeeeeeanbeeeeesnbbeeeeanbeeeeesntaeeeeans 77
Tables
Table 2.1: Summary of Relevant Air Quality Limit Values, Objectives and EALS ..........ccooiivieeieeeeeiiiinnen, 5
Table 3.1 Stack Characteristics (PEr STACK) ......ciiuviiiiiiie e e e e s e e e e e e e s nnnneees 12
Table 3.2 Mass Emissions (per Stack) of Released POlIULANT ............cooiviiiiiiiieiii e 13
Table 3.3: Dimensions of Building Included Within the Dispersion Model ............ccccceviiiieiiiiiee e 14
Table 3.4: Example of Where Air Quality ObjeCtiveS APPLY ....veeiiiiiiiiiiiieiee e 14
Table 3.5: Modelled SENSItIVE RECEPIOIS ......cceiii it e e e e e e e e s s r e e e e e s e nneneeees 15
Table 3.6: Long-term (Annual-mean) Impact Descriptors for Individual Sensitive Receptors ................... 17

rpsgroup.com 1



MAKING
COMPLEX
EASY

AIR QUALITY ASSESSMENT ATETRATECH COMPANY
Table 3.7: Approaches to Dealing with Uncertainty used Within the Assessment.............ccceeeeieiiiiiiinnn. 20
Table 4.1 Summary of Assumed Ambient CONCENIAtIONS...........oocuiiiiiiiiiee e 22
Table 5.1 Dust Emission Magnitude for Demolition, Earthworks, Construction and Trackout................... 24
Table 5.2 Sensitivity of the Surrounding Area for Demolition, Earthworks and Construction .................... 24
Table 5.3 Sensitivity of the Surrounding Area for TraCKOUL............ooi it 24
Table 5.4 Dust Impact Risk for Demolition, Earthworks, Construction and Trackout .............ccccccoeviinnnnee. 25
Table 6.1 Long-term Predicted NO2 Concentrations at Sensitive Receptors — All Scenarios .................. 26
Table 6.2 Short-term Predicted NO2 Concentrations at Sensitive ReCeptors........cccccovvvveeiiiiee e 27
Table 6.3 Long-term Predicted PMio Concentrations at Sensitive Receptors — All Scenarios................... 28
Table 6.4 Short-term Predicted PMio Concentrations at Sensitive ReCeptors........ccccevvveveeiiiieeeiiiieeeene 30
Table 6.5 Short-term Predicted SOz Concentrations at Sensitive Receptors — 15-minute mean............... 31
Table 6.6 Short-term Predicted SOz Concentrations at Sensitive Receptors — 1-hour mean.................... 31
Table 6.7 Short-term Predicted SOz Concentrations at Sensitive Receptors — 24-hour mean.................. 32
Table 6.8 Short-term Predicted CO Concentrations at Sensitive Receptors — All Scenarios .................... 33
Table 6.9 Short-term Predicted CO Concentrations at Sensitive Receptors — All Scenarios .................... 34
Table 6.10 Long-term Predicted Benzene Concentrations at Sensitive Receptors — All Scenarios.......... 35
Table 6.11 Short-term Predicted Benzene Concentrations at Sensitive Receptors — All Scenarios ......... 36
Figures

Figure 6.1 Long-term Annual Mean NO2z Contour (MaiNtENANCE) ..........ccuueiiiiiiieeiiiiee et 37
Figure 6.2 Short-term 99.79" Percentile NO2 Contour (MaiNtENANCE)............cccvevverieeeiereeieresesie e, 38
Figure 6.3 Long-term Annual Mean NO2 Contour (EMEIgENCY) .....cuueveiiiiiiiiiiiiee ittt 39
Figure 6.4 Short-term 99.79" Percentile NO2 Contour (EMEIgENCY) .......cvcveiveerereerieeereereereeresreeresreeaenans 40
Figure 1: Construction DUSE BUTFEIS ..ot e e e e e e e e e e e e e 73
Figure 2: Meteorological Data (St Athans 2019-2022) ........coiiiuuiiiiiiiaa e eee e e e e e 74
Figure 3: Stack Locations, Buildings and Human Receptors Modelled ..............cccooiiiiiiiiiiiiiieieeeee 75

rpsgroup.com 2



P

AIR QUALITY ASSESSMENT ATETRATECH COMPANY

1

Introduction

Purpose of the Report

1.1

1.2

1.3

1.4

This Air Quality Assessment has been prepared to support a planning application for the
construction and operation of a Data Centre at Tyn-Y-Caeau, Margam.

The Application Site is located within the administrative area of Neath Port Talbot County Borough
Council (NPTCBC). NPTCBC has designated part of Port Talbot as an Air Quality Management
Area (AQMA) due to high levels of particulate matter (PM10). The AQMA is approximately 430m

northwest of the application site, at the closest point.
This air quality assessment covers the following aspects:
e Construction phase - an evaluation of the temporary effects from fugitive construction dust; and

e Operational phase — an evaluation of the impacts of the key emission sources to air (i.e. the six
diesel-powered back-up generators) on the local area during testing and 24-hour emergency
use.

This report begins by setting out the policy and legislative context for the assessment. The methods
and criteria used to assess potential air quality effects have then been described. The baseline air
quality conditions have been established taking into account Defra estimates, local authority
documents and the results of any local monitoring. The results of the assessment of air quality
impacts have been presented and mitigation measures recommended, where required. A conclusion

has been drawn on the significance of the residual construction and operational-phase effects.
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2 Legislation and Policy Context

Ambient Air Quality Legislation and National Policy

Air Quality Standards Regulations

2.1 The Air Quality Standards Regulations 2010 [i], amended by The Environment (Miscellaneous
Amendments) (EU Exit) Regulations 2020 [ii], sets limit values for ambient air concentrations for the
main air pollutants: particulate matter (PM1o and PMzs), nitrogen dioxide (NO2), sulphur dioxide
(S0O2), ozone (0O3), carbon monoxide (CO), lead (Pb) and benzene, certain toxic heavy metals

(arsenic, cadmium and nickel) and polycyclic aromatic hydrocarbons (PAHS).

2.2 These limit values are legally binding on the Secretary of State. The Government and devolved
administrations operate various national ambient air quality monitoring networks to measure

compliance and develop plans to meet the limit values.
UK Air Quality Strategy

2.3 The Environment Act 1995 [iii] established the requirement for the Government and the devolved
administrations to produce a National Air Quality Strategy (AQS) for improving ambient air quality,
the first being published in 1997 and having been revised several times since, with the latest
published in 2007 [iv]. The Strategy sets UK air quality standards ¢ and objectives# for the pollutants
in the Air Quality Standards Regulations plus 1,3-butadiene and recognises that action at national,
regional and local level may be needed, depending on the scale and nature of the air quality problem.
There is no legal requirement to meet objectives set within the UK AQS except where equivalent
limit values are set within the Air Quality Standards Regulations.

2.4 The 1995 Environment Act also established the UK system of Local Air Quality Management
(LAQM), that requires local authorities to go through a process of review and assessment of air
quality in their areas, identifying places where objectives are not likely to be met, then declaring Air
Quality Management Areas (AQMASs) and putting in place Air Quality Action Plans to improve air
quality. These plans also contribute, at local level, to the achievement of the limit values in the Air
Quality Standards Regulations.

* Standards are concentrations of pollutants in the atmosphere which can broadly be taken to achieve a certain level of environmental
quality. Standards, as the benchmarks for setting objectives, are set purely with regard to scientific evidence and medical evidence on
the effects of the particular pollutant on health, or on the wider environment, as minimum or zero risk levels.

# Objectives are policy targets expressed as a concentration that should be achieved, all the time or for a percentage of time, by a
certain date.
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2.5 The limit values and objectives relevant to this assessment are summarised in Table 2.1. Although
the limit values and the AQS objectives are numerically equal, there are some differences in where
they apply and who is responsible for their achievement.

2.6 The Environment Agency online guidance entitled ‘Environmental management — guidance, Air
emissions risk assessment for your environmental permit’ [v] provides further assessment criteria

in the form of Environmental Assessment Levels (EALS).

Table 2.1: Summary of Relevant Air Quality Limit Values, Objectives and EALs

Pollutant Averaging Period ijectlves/ Not to be Exceeded More Than
Limit Values

1-hour 200 yg.m3 18 times per calendar year
Nitrogen Dioxide (NO2)

Annual 40 pug.m3 -

24-hour 50 ug.m3 35 times per calendar year
Particulate Matter (PM1o)

Annual 40 pg.m3 -
Particulate Matter (PMz.s) Annual 20 pg.m3 -

T
Carbon monoxide

Maximum 1-hour 30,000 pg.m -

Annual 5 ug.m3 -
Benzene*

Maximum 24-hour 30 ug.m3 -

15-minute 266 pg.m= > 35 times per calendar year
Sulphur Dioxide (SOz2) 1-hour 350 ug.m-3 > 24 times per calendar year

24-hour 125 ug.m3 > 3 times per calendar year
*The generators emit hydrocarbons. The Environment Agency EAL for benzene has been used for total hydrocarbons.
This comprises a highly conservative and precautionary approach as benzene has the most stringent EAL and
conforms with EA guidance.

2.7 The values detailed within Table 2.1 have hereafter referred to as Air Quality Assessment Levels
(AQAL).

National Planning Policy

National Planning Policy Framework

2.8 Current land use policies for out the land use planning policies of the Welsh Government and is
intended to provide a strategic policy framework to assist local authorities in the preparation of their
development plans. Planning Policy Wales (PPW) is supported by twenty-four Technical Advice
Notes (TANSs) which give further guidance on specific topics. Procedural advice is also given in the
National Assembly for Wales/Welsh Office topic. Procedural advice is also given in the National

Assembly for Wales/Welsh Office Circulars. Planning authorities may use planning conditions or
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Local

2.9

obligations to meet planning aims to protect the environment. PPW, the TANs and Circulars may be
material to decisions made on individual planning applications and will be taken into account by the
Secretary of State and his Inspectors in the determination of called-in planning applications and

appeals.

Section 6.7 of PPW concerns Air Quality and Soundscape. Most relevant to this assessment, it

states that:

“Planning authorities must consider the potential for temporary environmental risk, including airborne
pollution and surface and subsurface risks, arising during the construction phases of development.
Where appropriate planning authorities should require a construction management plan, covering
pollution prevention, noisy plant, hours of operation, dust mitigation and details for keeping residents

informed about temporary risks.”

“The location of potentially polluting development adjacent to sensitive receptors will be
unacceptable where health and amenity impacts cannot be minimised through appropriate design
and mitigation measures. It is the overall expectation that levels of pollution should be reduced as
far as possible and for this reason the location of potentially polluting development should be taken
into account as part of overall strategies in development plans to ensure it can be appropriately
located and maximum environmental benefits can be gained through measures such as green

infrastructure.”

“Early consideration is required to ascertain whether the location and design of proposed
development is acceptable where air pollution or noise- generating development is likely to affect a
protected species, or is proposed in an area likely to affect a statutorily designated site (such as
Natura 2000 sites or SSSIs) or a tranquil urban green space (including but not limited to formally
designated ‘quiet areas’) valued for the restorative respite and contact with nature that they offer to

residents of busy towns and cities.”

PPW recognises that transport emissions contribute significantly to climate change and poor local
air quality, which can in turn affect people’s health. TAN 18 on Transport elaborates further on traffic
growth and its implications on the UK’s ability to meet objectives for greenhouse gas emissions and
for air quality. It advises that local planning authorities should therefore take into account statutory
air quality objectives together with the outcomes of reviews and assessments any Air Quality Action

Plans that may have been prepared.

Planning Policy

The NPTCBC's Local Development Plan (LDP) was adopted in January 2016. The LDP guides the
future development, providing a clear vision for the County Borough setting out where, when and

how much new development can take place. Policies relevant to air quality have been listed below.
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Policy SP 16 (Environmental Protection)

Air, water and ground quality and the environment generally will be protected and where feasible

improved through the following measures:

Ensuring that proposals have no significant adverse effects on water, ground or air quality and do

not significantly increase pollution levels [...]

Ensuring that developments do not increase the number of people exposed to signifcant levels of

pollution.
Policy EN 8 (Pollution and Land Stability)

Proposals which would be likely to have an unacceptable adverse effect on health, biodiversity and/or

local amenity or would expose people to unacceptable risk due to the following will not be permitted:
Air pollution [...]

Proposals which would create new problems or exacerbate existing problems detailed above will not
be acceptable unless mitigation measures are included to reduce the risk of harm to public health,

biodiversity and/or local amenity to an acceptable level.
Policy EN 9 (Developments in the Central Port Talbot Area)

Developments in the central Port Talbot area that could result in breaches of air quality objectives
during their construction phase, will be required to be undertaken in accordance with a Construction

Management Plan submitted as part of the planning process and agreed by the Council.
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3 Assessment Methodology

Approach

3.1 The scope and methodology for this assessment was discussed with the Environmental Health
Officer within NPTCBC by email correspondence between 22" and 28" August 2024.

3.2 This air quality assessment includes the key elements listed below:

° Establishing the background Ambient Concentration (AC) from consideration of Air Quality
Review & Assessment findings and assessment of existing local air quality through a review

of available air quality monitoring and Defra background map data in the vicinity of the site.
o A qualitative assessment of likely construction-phase dust impacts.

° Quantitative assessment of the operational effects on local air quality from stack emissions
utilising a “new generation” Gaussian dispersion model, ADMS 6. Assessment of Process
Contributions (PC) from the facility in isolation, and assessment of resultant Predicted
Environmental Concentrations (PEC), taking into account cumulative impacts through

incorporation of the AC.

3.3 Air quality guidance advises that the organisation engaged in assessing the overall risks should hold
relevant qualifications and/or extensive experience in undertaking air quality assessments. The RPS
air quality team members involved at various stages of this assessment have professional affiliations
that include Member of the Institute of Air Quality Management and Member of the Institution of

Environmental Science and have the required academic qualifications for these professional bodies.
Construction Phase - Methodology

3.4 Dust is the generic term used to describe particulate matter in the size range 1-75 um in diameter
[vi]. Particles greater than 75 um in diameter are termed grit rather than dust. Dusts can contain a
wide range of particles of different sizes. The normal fate of suspended (i.e. airborne) dust is
deposition. The rate of deposition depends largely on the size of the particle and its density; together
these influence the aerodynamic and gravitational effects that determine the distance it travels and
how long it stays suspended in the air before it settles out onto a surface. In addition, some particles

may agglomerate to become fewer, larger particles; whilst others react chemically.
3.5 The effects of dust are linked to particle size and two main categories are usually considered:

e  PMyp particles, those up to 10 um in diameter, remain suspended in the air for long periods and

are small enough to be breathed in and so can potentially impact on health; and
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e Dust, generally considered to be particles larger than 10 um which fall out of the air quite quickly
and can soil surfaces (e.g. a car, window sill, laundry). Additionally, dust can potentially have
adverse effects on vegetation and fauna at sensitive habitat sites.

3.6 The IAQM Guidance on the ‘assessment of dust from demolition and construction (v2.2, 2024)’ sets
out 250 m as the distance from the site boundary and 50 m from the site traffic route(s) up to 250 m
of the entrance, within which there could potentially be nuisance dust and PMio effects on human
receptors. For sensitive ecological receptors, the corresponding distances are 50 m in both cases.
These distances are set to be deliberately conservative.

3.7 Concentration-based limit values and objectives have been set for the PMio suspended particle
fraction, but no statutory or official numerical air quality criterion for dust annoyance has been set at
a UK, European or World Health Organisation (WHQO) level. Construction dust assessments have
tended to be risk based, focusing on the appropriate measures to be used to keep dust impacts at
an acceptable level.

3.8 The IAQM dust guidance aims to estimate the impacts of both PMio and dust through a risk-based
assessment procedure. The IAQM dust guidance document states: “The impacts depend on the
mitigation measures adopted. Therefore, the emphasis in this document is on classifying the risk of
dust impacts from a site, which will then allow mitigation measures commensurate with that risk to
be identified.”

3.9 The IAQM dust guidance provides a methodological framework, but notes that professional
judgement is required to assess effects: “This is necessary, because the diverse range of projects
that are likely to be subject to dust impact assessment means that it is not possible to be prescriptive
as to how to assess the impacts. Also a wide range of factors affect the amount of dust that may

arise, and these are not readily quantified.”

3.10 Consistent with the recommendations in the IAQM dust guidance, a risk-based assessment has been

undertaken for the development, using the well-established source-pathway-receptor approach:

e The dust impact (the change in dust levels attributable to the development activity) at a
particular receptor will depend on the magnitude of the dust source and the effectiveness of the

pathway (i.e. the route through the air) from source to receptor.

e The effects of the dust are the results of these changes in dust levels on the exposed receptors,
for example annoyance or adverse health effects. The effect experienced for a given exposure
depends on the sensitivity of the particular receptor to dust. An assessment of the overall dust
effect for the area as a whole has been made using professional judgement taking into account
both the change in dust levels (as indicated by the Dust Impact Risk for individual receptors)
and the absolute dust levels, together with the sensitivities of local receptors and other relevant
factors for the area.

3.11 The detail of the dust assessment methodology is provided in Appendix A.
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3.12 The dust risk categories that have been determined for each of the four activities (demolition,
earthworks, construction and trackout) have been used to define the appropriate site-specific
mitigation measures based on those described in the IAQM dust guidance. The guidance states that
provided the mitigation measures are successfully implemented, the resultant effects of the dust

exposure will normally be “not significant”.

3.13 The assessment methodology does not consider the air quality impacts of dust from any

contaminated land or buildings.

Operational Phase - Methodology

3.14 The key pollutant emissions associated with the diesel-powered back-up generators are oxides of
nitrogen (NOx), PM1o, PM25 (particles up to 2.5 pm in diameter, a subset of PM1o), SO2, CO and

hydrocarbons.

3.15 Emissions of total NOx from combustion sources comprise nitric oxide (NO) and NO2. The NO
oxidises in the atmosphere to form NO2. The assessment of operational impacts therefore focuses

on changes in NO2 concentrations at surrounding receptors.

3.16 The assessment for human receptors is detailed within the main body of this report. However, the

assessment for ecological receptors is detailed within Appendix D.

3.17 The EPUK/IAQM Land-Use Planning & Development Control: Planning for Air Quality document
indicates that air quality assessments should include developments increasing annual average daily
Light Duty Vehicle (LDV) traffic flows by more than 100 within or adjacent to an AQMA and more
than 500 elsewhere. Once operational, the development is expected to generate a maximum total
of up to 30 vehicles movements per day, of which 4 would be HDVs. The EPUK/IAQM thresholds
are, therefore, highly unlikely to be exceeded; therefore, operational-vehicle exhaust emissions have

not been assessed and can be considered negligible.
Atmospheric Dispersion Modelling of Pollutant Concentrations

3.18 In urban areas, pollutant concentrations are primarily determined by the balance between pollutant
emissions that increase concentrations, and the ability of the atmosphere to reduce and remove
pollutants by dispersion, advection, reaction and deposition. An atmospheric dispersion model is
used as a practical way to simulate these complex processes; such a model requires a range of
input data, which can include emissions rates, meteorological data and local topographical
information. The model used and the input data relevant to this assessment are described in the

following sub-sections.

3.19 The atmospheric pollutant concentrations in an urban area depend not only on local sources at a
street scale, but also on the background pollutant level made up of the local urban-wide background,

together with regional pollution and pollution from more remote sources brought in on the incoming
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air mass. This background contribution needs to be added to the fraction from the modelled sources,
and is usually obtained from measurements or estimates of urban background concentrations for
the area in locations that are not directly affected by local emissions sources. Background pollution
levels are described in detail in Section 4.

Dispersion Model Selection

3.20

3.21

Several commercially available dispersion models can predict ground level concentrations arising
from emissions to atmosphere from elevated point sources. Modelling for this study has been
undertaken using ADMS 6, a version of the ADMS (Atmospheric Dispersion Modelling System)
developed by Cambridge Environmental Research Consultants (CERC) that models a wide range
of buoyant and passive releases to atmosphere either individually or in combination. The model
calculates the mean concentration over flat terrain and also allows for the effect of plume rise,
complex terrain, buildings and deposition. Dispersion models predict atmospheric concentrations
within a set level of confidence and there can be variations in results between models under certain
conditions. The ADMS 6 model has been formally validated and is widely used in the UK and

internationally for regulatory purposes.

ADMS comprises a number of individual modules each representing one of the processes

contributing to dispersion or an aspect of data input and output. Amongst the features of ADMS are:

e An up-to-date dispersion model in which the boundary layer structure is characterised by the

height of the boundary layer and the Monin-Obukhov length, a length scale dependent on the
friction velocity and the heat flux at the surface. This approach allows the vertical structure of
the boundary layer, and hence concentrations, to be calculated more accurately than does the
use of Pasquill-Gifford stability categories, which were used in many previous models (e.g.
ISCST3). The restriction implied by the Pasquill-Gifford approach that the dispersion parameters
are independent of height is avoided. In ADMS the concentration distribution is Gaussian in
stable and neutral conditions, but the vertical distribution is non-Gaussian in convective

conditions, to take account of the skewed structure of the vertical component of turbulence;

e Several complex modules including the effects of plume rise, complex terrain, coastlines,

concentration fluctuations and buildings; and

e A facility to calculate long-term averages of hourly mean concentration, dry and wet deposition

fluxes and radioactivity, and percentiles of hourly mean concentrations, from either statistical
meteorological data or hourly average data.
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Model Inputs

Meteorological Data
3.22 The most important meteorological parameters governing the atmospheric dispersion of pollutants

are wind direction, wind speed and atmospheric stability as described below:
e  Wind direction determines the sector of the compass into which the plume is dispersed;

e  Wind speed affects the distance that the plume travels over time and can affect plume dispersion

by increasing the initial dilution of pollutants and inhibiting plume rise; and

e  Atmospheric stability is a measure of the turbulence of the air, and particularly of its vertical
motion. It therefore affects the spread of the plume as it travels away from the source. New
generation dispersion models, including ADMS, use a parameter known as the Monin-Obukhov

length that, together with the wind speed, describes the stability of the atmosphere.

3.23 For meteorological data to be suitable for dispersion modelling purposes, a number of
meteorological parameters need to be measured on an hourly basis. These parameters include
wind speed, wind direction, cloud cover and temperature. There are only a limited number of sites

where the required meteorological measurements are made.

3.24 The year of meteorological data that is used for a modelling assessment can have a significant effect
on source contribution concentrations. Dispersion model simulations have been performed using
five years of data from St Athans, between 2019 and 2023. A surface roughness length of 0.3 m has

been applied for the selected meteorological data recording site.

3.25 Wind roses have been produced for each of the years of meteorological data used in this

assessment and are presented in Appendix E.

Stack Parameters and Emissions Rates used in the Model
3.26 The Proposed Development comprises six backup generators, with individual flue stacks. The stack
locations are shown in Appendix E. The emissions characteristics for each stack modelled are

provided in Table 3.1 and

3.27 Table 3.2 (note that as the six backup generators are the same engine model with the same stack
dimensions, the stack emission parameters are identical and only one set of parameters have been

presented). A stack height calculation has been performed and is included in Appendix C.

Table 3.1 Stack Characteristics (per Stack)

Parameter Unit Stack

Stack height m 19

Internal diameter (individual flues) m 0.6
Efflux velocity m.s* 28.3
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Efflux temperature °C 458
Actual volumetric flow Am3.s?t 8.0
Oxygen by (dry) volume % 5.05
Water by volume % 1
Normalised volumetric flow (dry, 0°C, 5% O>) Nm3.s? 2.95

Table 3.2 Mass Emissions (per Stack) of Released Pollutant

Pollutants Mass Emission Rate (g.s™)
NOx 14.42
PM 0.03
co 0.58
SO2 0.12
Hydrocarbons 0.23
3.28 For the modelling and assessment of hydrocarbons releases, the highly conservative and

precautionary approach that has been taken is to assume all emissions are in the form of benzene.
This is consistent with the Environment Agency’s online guidance [v] which states that “If you release
volatile organic compounds into the air and do not know what all the substances in them are, treat

them all as 100% benzene in your risk assessment.”

3.29 For the purposes of this assessment, all particles are assumed to be less than 10 ym in diameter
(i.e. PM1o). Furthermore, all particles are also assumed to be less than 2.5 ym in diameter (i.e.
PMzs). In reality, the PMio and PM2s concentrations will be a smaller proportion of the total
particulate emissions and the PMzs concentration will be a smaller proportion of the PMio
concentration. Therefore, this can be considered a conservative estimate of the likely particulate

emissions in each size fraction.

Modelled Scenarios

3.30 The diesel generators will only operate during a maintenance scenario (0.5 hours each per engine,
per week, running independently) and in an emergency scenario (an example emergency scenario
has been assessed where five engines operate simultaneously for 24 hours, with the sixth engine
acting in reserve).

3.31 The period of 24 hours used in the modelling for emergency operation is considered to be a highly
conservative estimate. Such events are triggered by utility (grid) power outages or critical

maintenance of the power infrastructure system.

Terrain

3.32 The presence of elevated terrain can significantly affect (usually increase) ground level

concentrations of pollutants emitted from elevated sources such as stacks, by reducing the distance
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between the plume centre line and ground level and by increasing turbulence and, hence, plume

mixing. A complex terrain has been included in the model.

Surface Roughness
3.33 The roughness of the terrain over which a plume passes can have a significant effect on dispersion
by altering the velocity profile with height, and the degree of atmospheric turbulence. This is

accounted for by a parameter called the surface roughness length.

3.34 A surface roughness length of 0.5 m has been used within the model to represent the average
surface characteristics across the study area. This surface roughness length is typical of parkland

and open suburbia.

Building Wake Effects

3.35 The movement of air over and around buildings generates areas of flow circulation, which can lead
to increased ground level concentrations in the building wakes. Where building heights are greater
than about 30 - 40% of the stack height, downwash effects can be significant. Table 3.3 sets out the

dimensions of the buildings included within the assessment.

Table 3.3: Dimensions of Building Included Within the Dispersion Model

- National Grid Reference of . ) Angle (°) from
Building Building Centre Height (m)  Length (m) Width (m) North
Proposed Building 1 279302, 186427 18 63.0 36.0 334
Proposed Building 2 279290, 186399 18 23.0 9.5 334
Existing Onsite
Building 1 279268, 186380 10 29.0 16.0 60
Existing Offsite
Building 1 279004, 186446 16 62.0 27.5 80
Existing Offsite
Building 2 278947, 186351 24 98.0 61.0 80
Existing Offsite
Building 3 279107, 186177 14 26.0 14.0 0
Existing Offsite
Building 4 279077, 186156 22 30.0 31.0 1
Existing Offsite
Building 5 279022, 186169 11 61.0 42.0 359
Recepto rs
3.36 The air quality assessment predicts the impacts at locations that could be sensitive to any changes.

For assessing human-health impacts, such sensitive receptors should be selected where the public
is regularly present and likely to be exposed over the averaging period of the objective. LAQM.TG22

[vii] provides examples of exposure locations and these are summarised in Table 3.4.
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Table 3.4: Example of Where Air Quality Objectives Apply

Averaging Period

Objectives should apply at:

Objectives should generally not apply at:

Annual-mean

All locations where members of the public
might be regularly exposed. Building
fagades of residential properties, schools,
hospitals, care homes.

Building facades of offices or other places of work
where members of the public do not have regular
access.

Hotels, unless people live there as their permanent
residence.

Gardens of residential properties.

Kerbside sites (as opposed to locations at the
buildings fagades), or any other location where
public exposure is expected to be short-term.

Daily-mean

All locations where the annual-mean
objective would apply, together with hotels.

Gardens of residential properties.

Kerbside sites (as opposed to locations at the
building facade), or any other location where public
exposure is expect to be short-term.

Hourly-mean

All locations where the annual and 24 hour
mean would apply. Kerbside sites (e.g.
pavement of busy shopping streets).

Those parts of car parks, bus stations and
railway stations etc which are not fully
enclosed, where members of the public
might reasonably be expected to spend one
hour or more.

Any outdoor locations to which the public
might reasonably be expected to spend 1-
hour or longer.

Kerbside sites where the public would not be
expected to have regular access

15-min mean

All locations where members of the public
might reasonably be exposed for a period of

15 minutes or longer.

3.37

Modelling of point source impacts has been undertaken using a grid of 3 km by 3 km with a grid

spacing of 28 m, at a height of 1.5m (representative of average breathing height), centred on the

Application Site.

3.38

In addition, the effects of the proposed development have been assessed at the fagades of local

existing receptors. All human receptors have been modelled at a height of 1.5 m, representative of

typical head height. All ecological receptors have been modelled at a height of Om. The locations of

modelled receptors are listed in Table 3.5 and/or illustrated in Appendix E.

Table 3.5: Modelled Sensitive Receptors

National Grid Reference

National Grid Reference

Receptor
X(m) X(m)
ESR 1 279342 186113
ESR 2 279550 186326
ESR 3 279666 186133
ESR 4 279001 186908
ESR 5 279700 186225
ESR 6 278950 186624
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National Grid Reference National Grid Reference
Receptor
X(m) X(m)
ESR 7 279454 185956
ESR 8 279663 186186
ESR 9 279815 186994
ESR 10 278941 187107
ESR 11 278933 187227
ESR 12 278946 187354
ESR 13 279985 186380
ESR 14 279047 186756

Note: Receptors have been modelled at 1.5m above ground level, representative of typical head height
3.39 To be conservative, it has been assumed that the AQS objectives for all the different averaging
periods apply at all of the modelled discrete receptors. In reality, the annual mean objectives will

only apply at the facades of modelled residential dwellings.

3.40 The locations of the ecological receptors are discussed in detail in Appendix D and E.

NOxto NO2 Assumptions

3.41 The NOx emissions will typically comprise approximately 90-95% nitrogen monoxide (NO) and 5-
10% nitrogen dioxide (NO2) at the point of release. The NO oxidises in the atmosphere in the
presence of sunlight, ozone and volatile organic compounds to form NOz, which is the principal

concern in terms of environmental health effects. The Environment Agency advises |[viii] that:

“For combustion processes where no more than 10% of nitrogen oxides are emitted as nitrogen

dioxide, you can assume worst case conversion ratios to nitrogen dioxide of:
35% for short-term average concentrations
70% for long-term average concentrations”

3.42 These ratios have been used in the assessment.

Modelling of Long-term and Short-term Emissions
3.43 Long-term (annual-mean) pollutants have been modelled for comparison with the relevant annual
mean objectives. The models were run with every engine assumed to run for all hours in the year.

The model output was then multiplied by the percentage of the year each engine is expected to run.

3.44 For short-term NOz, the objective is for the hourly-mean concentration not to exceed 200 ug.m
more than 18 times per calendar year. As there are 8,760 hours in a non-leap year, the hourly-mean

concentration would need to be below 200 pg.m=in 8,742 hours, i.e. 99.79% of the time.

3.45 For short-term PMio, the objective is for the hourly-mean concentration not to exceed 50 ug.m

more than 35 times per calendar year. As there are 8,760 hours in a non-leap year, the hourly-mean
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3.46

3.47

3.48

concentration would need to be below 50 pg.m= in 8,725 hours, i.e. 90.41% of the time. Therefore,

the 90.41% percentile of hourly PM1o has been modelled.
The short-term emissions for the other pollutants have been calculated accordingly.

The model has been run with all generators operating in every hour to test the impacts associated
with the widest range of meteorological conditions. Where the 99.79™" percentile is exceeded, the
cumulative hypergeometric distribution has been used to estimate the likelihood of there being 19
or more hours where the predicted hourly-mean NO2 concentration exceeds 200 pug.m=in a calendar
year, coinciding with operational hours. In accordance with the Environment Agency Guidance on
dispersion modelling for oxides of nitrogen assessment from specified generators, the probability
has then been multiplied by a safety factor of 2.5. For the purposes of this assessment, if the
probability is below 1% an exceedance is considered highly unlikely. If it is below 5%, an exceedance

is considered unlikely.

Similarly, probability calculations have been undertaken for exceedance of other short-term

objectives / assessment levels where appropriate.

Significance Criteria

3.49

3.50

The EPUK/IAQM Land-Use Planning & Development Control: Planning for Air Quality document

advises that:

“The significance of the effects arising from the impacts on air quality will depend on a number of
factors and will need to be considered alongside the benefits of the development in question.
Development under current planning policy is required to be sustainable and the definition of this
includes social and economic dimensions, as well as environmental. Development brings
opportunities for reducing emissions at a wider level through the use of more efficient technologies
and better designed buildings, which could well displace emissions elsewhere, even if they increase
at the development site. Conversely, development can also have adverse consequences for air

quality at a wider level through its effects on trip generation.”

When describing the air quality impact at a sensitive receptor, the change in magnitude of the
concentration should be considered in the context of the absolute concentration at the sensitive
receptor. Table 3.6 provides the EPUK/IAQM approach for describing the long-term human-health

air quality impacts on sensitive receptors in the surrounding area.

Table 3.6: Long-term (Annual-mean) Impact Descriptors for Individual Sensitive Receptors

Long term average concentration at

% Change in concentration relative to Air Quality Assessment Level

receptor in assessment year 1 25 6-10 ~10
75 % or less of AQAL Negligible Negligible Slight Moderate
76 -94 % of AQAL Negligible Slight Moderate Moderate
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95 - 102 % of AQAL Slight Moderate Moderate
103 — 109 % of AQAL Moderate Moderate
110 % or more than AQAL Moderate

1. AQAL = Air Quality Assessment Level, which may be an air quality objective, EU limit or target value, or an Environment

Agency ‘Environmental Assessment Level (EAL).

2. The table is intended to be used by rounding the change in percentage pollutant concentration to whole numbers, which

then makes it clearer which cell the impact falls within. The user is encouraged to treat the numbers with recognition of

their likely accuracy and not assume a false level of precision. Changes of 0%, i.e. less than 0.5% will be described as

negligible.

3. The table is only designed to be used with annual mean concentrations.

4. Descriptors for individual receptors only; the overall significance is determined using professional judgement. For

example, a ‘moderate’ adverse impact at one receptor may not mean that the overall impact has a significant effect. Other

factors need to be considered.

5. When defining the concentration as a percentage of the AQAL, use the ‘without scheme’ concentration where there is a

decrease in pollutant concentration and the ‘with scheme;’ concentration for an increase.

6. The total concentration categories reflect the degree of potential harm by reference to the AQAL value. At exposure less

than 75% of this value, i.e. well below, the degree of harm is likely to be small. As the exposure approaches and exceeds

the AQAL, the degree of harm increases. This change naturally becomes more important when the result is an exposure

that is approximately equal to, or greater than the AQAL.

7. It is unwise to ascribe too much accuracy to incremental changes or background concentrations, and this is especially

important when total concentrations are close to the AQAL. For a given year in the future, it is impossible to define the new

total concentration without recognising the inherent uncertainty, which is why there is a category that has a range around

the AQAL, rather than being exactly equal to it.

3.51 The human-health impact descriptors above apply at individual receptors. The EPUK/IAQM
guidance states that the impact descriptors “are not, of themselves, a clear and unambiguous guide
to reaching a conclusion on significance. These impact descriptors are intended for application at a

‘

series of individual receptors. Whilst it may be that there are ‘slight’, ‘moderate’ or ‘substantial’
impacts at one or more receptors, the overall effect may not necessarily be judged as being

significant in some circumstances.”

3.52 The above criteria and matrix are for assessing the long-term impacts; for short term impacts the
EPUK/IAQM guidance states that:

“The Environment Agency uses a threshold criterion of 10% of the short term AQAL as a screening
criterion for the maximum short term impact. This is a reasonable value to take and this guidance
also adopts this as a basis for defining an impact that is sufficiently small in magnitude to be regarded
as having an insignificant effect. Background concentrations are less important in determining the
severity of impact for short-term concentrations, not least because the peak concentrations

attributable to the source and the background are not additive.

Where such peak short term concentrations from an elevated source are in the range 10-20% of the
relevant AQAL, then their magnitude can be described as small, those in the range 20-50% medium
and those above 50% as large. These are the maximum concentrations experienced in any year and
the severity of this impact can be described as slight, moderate and substantial respectively, without
the need to reference background or baseline concentrations. That is not to say that background
concentrations are unimportant, but they will, on an annual average basis, be a much smaller quantity
than the peak concentration caused by a substantial plume and it is the contribution that is used as
a measure of the impact, not the overall concentration at a receptor. This approach is intended to be

a streamlined and pragmatic assessment procedure that avoids undue complexity.”

rpsgroup.com 18



MAKING
COMPLEX
EASY

AIR QUALITY ASSESSMENT ATETRATECH COMPANY

3.53 Professional judgement by a competent, suitably qualified professional is required to establish the
significance associated with the consequence of the impacts. This judgement is likely to take into
account the extent of the current and future population exposure to the impacts and the influence

and/or validity of any assumptions adopted during the assessment process.

3.54 The on-line Environment Agency online guidance entitled ‘Environmental management — guidance,
Air emissions risk assessment for your environmental permit’ (EA, 2020a). This guidance provides

details for screening out substances for detailed assessment. In particular, it states that:

“To screen out a PC for any substance so that you don’t need to do any further assessment of it, the

PC must meet both of the following criteria:

the short-term PC is less than 10% of the short-term environmental standard

the long-term PC is less than 1% of the long-term environmental standard

If you meet both of these criteria you don’t need to do any further assessment of the substance.

If you don’t meet them you need to carry out a second stage of screening to determine the impact of
the PEC.”

3.55 It continues by stating that:

“You must do detailed modelling for any PECs not screened out as insignificant.*”

3.56 It then states that further action may be required where:

“your PCs could cause a PEC to exceed an environmental standard (unless the PC is very small

compared to other contributions — if you think this is the case contact the Environment Agency)

The PEC is already exceeding an environmental standard”

Uncertainty

3.57 All air quality assessment tools, whether models or monitoring measurements, have a degree of
uncertainty associated with the results. The choices that the practitioner makes in setting-up the
model, choosing the input data, and selecting the baseline monitoring data will decide whether the
final predicted impact should be considered a central estimate, or an estimate tending towards the

upper bounds of the uncertainty range (i.e. tending towards worst-case).

3.58 The atmospheric dispersion model itself contributes some of this uncertainty, due to it being a
simplified version of the real situation: it uses a sophisticated set of mathematical equations to

approximate the complex physical and chemical atmospheric processes taking place as a pollutant

1 PCs and PECs are explained in paragraph 3.1.2.
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is released and as it travels to a receptor. The predictive ability of even the best model is limited by

how well the turbulent nature of the atmosphere can be represented.

3.59

Each of the data inputs for the model, listed earlier, will also have some uncertainty associated with

them. Where it has been necessary to make assumptions, these have mainly been made towards

the upper end of the range informed by an analysis of relevant, available data to achieve an

assessment that has a conservative bias overall. Where no significant effects are predicted, based

on conservative assumptions, there is no need to revisit these assumptions, although the opportunity

exists to do so.

3.60

The main components of uncertainty in the total predicted concentrations, made up of the

background concentration and the modelled fraction, include those summarised in Table 3.7.

Table 3.7: Approaches to Dealing with Uncertainty used Within the Assessment

Concentration

Source of Uncertainty

Approach to Dealing with
Uncertainty

Comments

Background
Concentration

Characterisation of future
baseline air quality (i.e. the
air quality conditions in the

future assuming that the

development does not
proceed)

The background concentration for
the assessment is based on a
comparison of local monitored

concentrations and Defra mapped

concentration estimates.

The future background concentration
used in the assessment is the same
as the current background
concentration and no reduction has
been assumed. Thisis a
conservative assumption as, in
reality, background concentrations
are likely to reduce over time as
cleaner vehicle technologies form an
increasing proportion of the fleet.

The conservative assumptions
adopted ensure that the
background concentration
used within the model
contribute to the final result
being towards the top of the
uncertainty range, rather than
a central estimate.

Model Input/Output Data

Meteorological Data

Uncertainties arise from any
differences between the conditions
at the met station and the
development site, and between the
historical met years and the future
years. These have been minimised
by using meteorological data
collated at a representative
measuring site. The model has been
run for five full years of
meteorological conditions.

Receptors

The model has been run for a grid of
receptors. In addition, receptor
locations have been identified where
concentrations are highest or where
the greatest changes are expected.

The modelled fraction is likely

to contribute to the predicted

concentrations being between

a central estimate and the top
of the uncertainty range.

3.61

The analysis of the component uncertainties indicates that, overall, the predicted total concentration

is likely to be towards the high end of the range of predictions (i.e. towards worst-case) rather than
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being a central estimate. The actual concentrations that will be found when the site is operational

are unlikely to be higher than those presented within this report and are more likely to be lower.
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A Baseline Air Quality Conditions

Overview

4.1 The background concentration often represents a large proportion of the total pollution
concentration, so it is important that the ambient concentration selected for the assessment is
realistic. EPUK & IAQM guidance highlight public information from Defra and local monitoring

studies as potential sources of information on air quality.

4.2 LAQM.TG22 recommends that Defra mapped concentration estimates are used to inform
background concentrations in air quality modelling and states that: “Where appropriate these data
can be supplemented by and compared with local measurements of background, although care

should be exercised to ensure that the monitoring site is representative of background air quality”.

4.3 For this assessment, the ambient air quality has been characterised by drawing on information from
the following public sources:

o Defra maps [ix], which show estimated pollutant concentrations across the UK in 1 km grid
squares;
o published results of local authority Review and Assessment (R&A) studies of air quality,

including local monitoring and modelling studies; and
o results published by national monitoring networks.

4.4 A detailed description of how the baseline air quality has been derived for the proposed development
is provided in Appendix B. The ambient concentrations used in the assessment are set out in Table
4.1.

Table 4.1 Summary of Assumed Ambient Concentrations

MAKING
COMPLEX
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Pollutant Long-term Short-term (a) Data Source

Particulate Matter (PM1o) 26.6 pg.m 53.3 pg.m3 Monitored at Margam AURN (2023)
Particulate Matter (PM2.5) 9.9 ug.m* - Defra Maps (2024)

Sulphur dioxide (SO2) 4.6 pg.m 9.2 ug.m-? Defra Maps (2001)

Nitrogen dioxide (NOz) 25.3 pg.m3 50.5 pg.m3 Defra Maps (2024)

TVOCs 0.8 pg.m3 1.6 pg.m? Monitored as Benzene, Margam AURN
(2023)
Carbon Monoxide (CO) 0.2 mg.m3 0.4 mg.m Defra Maps (2001)

Note:
(a) Short-term concentrations approximately equate to the 90th percentile, which is approximately equivalent to 2 x
the annual mean.
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5 Assessment of Construction Effects

Construction Dust

51 Whilst no detailed construction phase information is currently available, the type of activities that
could cause fugitive dust emissions are: demolition; earthworks; handling and disposal of spoil;
wind-blown particulate material from stockpiles; handling of loose construction materials; and

movement of vehicles, both on and off site.

5.2 The level and distribution of construction dust emissions will vary according to factors such as the
type of dust, duration and location of dust-generating activity, weather conditions and the

effectiveness of suppression methods.

5.3 The main effect of any dust emissions, if not mitigated, could be annoyance due to soiling of
surfaces, particularly windows, cars and laundry. However, it is normally possible, by implementation
of proper control, to ensure that dust deposition does not give rise to significant adverse effects,
although short-term events may occur (for example, due to technical failure or exceptional weather
conditions). The following assessment, using the IAQM methodology, predicts the risk of dust
impacts and the level of mitigation that is required to control the residual effects to a level that is “not

significant”.
Risk of Dust Impacts

Source

5.4 It is understood that the immediately adjacent premises will be retained and converted to office
space for use as part of the proposed development. However, it is understood that the annex to the
existing onsite building will be demolished. The volume of the annex building is estimated to be
below 12,000 m3. The dust emission magnitude for the demolition phase is therefore classified,

using the IAQM dust guidance, as small.

5.5 The site area is less than 18,000 m?, the dust emission magnitude for the earthworks phase is

classified as small.

5.6 The total volume of the buildings to be constructed would be between 12,000 and 75,000 m® and

the dust emission magnitude for the construction phase is classified as medium.

5.7 Assuming that the maximum number of outwards movements in any one day is between 20 and 50

HDVs, the dust emission magnitude for trackout would be classified as medium.
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Table 5.1 Dust Emission Magnitude for Earthworks, Construction and Trackout

Demolition Earthworks Construction Trackout

Small Small Medium Medium

Pathway and Receptor - Sensitivity of the Area

5.8 All demolition, earthworks and construction activities are assumed to occur within the site boundary.
As such, receptors at distances within 20 m, 50 m, 100 m and 250 m of the site boundary have been
identified and are illustrated in Appendix E. The sensitivity of the area has been classified and the

results are provided in Table 5.2 below.

Table 5.2 Sensitivity of the Surrounding Area for Earthworks and Construction

Sensitivity of the

Surrounding Area Reason for Sensitivity Classification

Potential Impact

. 1-10 highly sensitivity receptors located within 100 - 250 m of the
Dust Soiling Low site boundary.

1-10 highly sensitivity receptors located within 100 - 250 m of the
site boundary.

Human Health Low Background PMio concentrations for the assessment = 26.6
Hg.m*
. All ecological receptors are located at a distance of over 50m from
Ecological Effects N.A. the site boundary.
5.9 The Dust Emission Magnitude for trackout is classified as medium and trackout may occur on roads

up to 250 m from the site. The major routes within 250 m of the site are the A48 and Heolcae’r-Bont.

The sensitivity of the area has been classified and the results are provided in Table 5.3

Table 5.3 Sensitivity of the Surrounding Area for Trackout

Sensitivity of the

Surrounding Area Reason for Sensitivity Classification

Potential Impact

. 1 - 10 low sensitivity receptors located within 20 m of Heolcae’r-
Dust Soiling Low
Bont.
Human Health Low 1 - 10 low sensitivity receptors located within 20 m of Heolcae'r-
Bont.
. . A medium sensitive receptor (i.e. ancient woodland) located
Ecological Effects Medium within 20 m of the A48.

Overall Dust Risk

5.10 The Dust Emission Magnitude has been considered in the context of the Sensitivity of the Area to

give the Dust Impact Risk. Table 5.4 summarises the Dust Impact Risk for the four activities.
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Table 5.4 Dust Impact Risk for Demolition, Earthworks, Construction and Trackout

Source Demolition Earthworks Construction Trackout
Dust Soiling Negligible Negligible Low Low
Human Health Negligible Negligible Low Low
Ecological Effects N.A. N.A. N.A. Medium
Risk Negligible Negligible Low Medium
5.11 Taking the site as a whole, the overall risk is deemed to be medium. The mitigation measures

appropriate to a level of risk for the site as a whole and for each of the phases are set out in Section
7.

5.12 Provided this package of mitigation measures is implemented, the residual construction dust effects
will not be significant. The IAQM dust guidance states that “for almost all construction activity, the
aim should be to prevent significant effects on receptors through the use of effective mitigation.
Experience shows that this is normally possible. Hence the residual effect will normally be ‘not
significant’.” The IAQM dust guidance recommends that significance is only assigned to the effect

after the activities are considered with mitigation in place.
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6 Assessment of Operational Effects

Results of Stack Emissions Modelling

6.1 For the long-term and short-term impacts, the highest PCs predicted for the testing and emergency

scenarios at sensitive receptors have been presented.

Nitrogen Dioxide (NO2) Impacts

Long-term Impacts

6.2 Table 6.1 summarises the maximum NO2 PC and PEC values for the modelled scenarios at the

selected discrete sensitive receptors. The EPUK/IAQM impact descriptors are also shown.

Table 6.1 Long-term Predicted NO, Concentrations at Sensitive Receptors — All Scenarios

Receptors Process Process Predicted Impact Descriptor

Contribution Contribution | Environmental

(Annual mean) as % of Concentration

(Hg-m™) AQAL (Hg-m™)

Testing Scenario
ESR 1 0.005 <0.1 25.3 Negligible
ESR 2 0.113 0.3 254 Negligible
ESR 3 0.028 0.1 25.3 Negligible
ESR 4 0.009 <0.1 25.3 Negligible
ESR 5 0.045 0.1 25.3 Negligible
ESR 6 0.020 <0.1 25.3 Negligible
ESR 7 0.003 <0.1 25.3 Negligible
ESR 8 0.039 0.1 25.3 Negligible
ESR 9 0.006 <0.1 25.3 Negligible
ESR 10 0.005 <0.1 25.3 Negligible
ESR 11 0.004 <0.1 25.3 Negligible
ESR 12 0.003 <0.1 25.3 Negligible
ESR 13 0.029 0.1 25.3 Negligible
ESR 14 0.015 <0.1 25.3 Negligible
Emergency Scenario

ESR 1 0.027 0.1 25.3 Negligible
ESR 2 0.488 1.2 25.7 Negligible
ESR 3 0.123 0.3 254 Negligible
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ESR 4 0.042 0.1 25.3 Negligible
ESR 5 0.201 0.5 255 Negligible
ESR 6 0.096 0.2 25.3 Negligible
ESR 7 0.014 <0.1 25.3 Negligible
ESR 8 0.173 0.4 254 Negligible
ESR 9 0.028 0.1 25.3 Negligible
ESR 10 0.025 0.1 25.3 Negligible
ESR 11 0.019 <0.1 25.3 Negligible
ESR 12 0.015 <0.1 25.3 Negligible
ESR 13 0.133 0.3 25.4 Negligible
ESR 14 0.071 0.2 25.3 Negligible
AQAL for annual-mean NO2 is 40 pug.m-3

6.3 The PCs at sensitive receptors for all scenarios do not exceed 1% of the annual-mean AQAL of 40
ug.m3. When the PCs are added to the background concentration, the total PECs are all below 40

ug.m at all receptors. The impact descriptor at all receptors and across the grid is ‘negligible’.
Short-term Impacts

6.4 As the EPUK & IAQM impact descriptors only apply to long-term concentrations, the Environment
Agency criterion of 10% of the short-term AQAL has been used to screen-out impacts as not having

a significant effect.

6.5 Table 6.2 summarises the maximum PCs across the modelled grid.

Table 6.2 Short-term Predicted NO, Concentrations at Sensitive Receptors

Maintenance Scenario Emergency Scenario
Receptors PC as 99.79 PC as a % of PC as 99.79 PC as a % of
Percentile (ug.m) AQAL Percentile (ug.m) AQAL
ESR1 63.3 32 318.3 159
ESR 2 124.1 62 629.3 315
ESR 3 60.8 30 298.4 149
ESR 4 35.3 18 195.5 98
ESR 5 64.3 32 324.3 162
ESR 6 67.8 34 351.3 176
ESR 7 37.2 19 185.8 93
ESR 8 71.2 36 338.6 169
ESR 9 20.3 10 110.2 55
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ESR 10 25.4 13 133.2 67
ESR 11 23.6 12 122.2 61
ESR 12 20.5 10 103.8 52
ESR 13 35.7 18 184.6 92
ESR 14 53.6 27 270.7 135
IAQAL for hourly-mean NO: percentile is 200 ug.m

6.6 The results show that the maximum short-term PC at the majority of receptors for the testing scenario
is above 10% of the AQAL. However, when the PC is added to the background concentration of 50.5
ug.m=3, the total PEC is well below 200 ug.m at all receptors. As such, the short-term NO2 impacts

are not considered to be potentially significant for the testing scenario.

6.7 The results show that the maximum short-term PC at all receptors for the emergency scenario is
above 10% of the AQAL. Therefore, the model has been run again to determine the hourly
concentrations at the worst affected receptor, ESR 2. Analysis of the data indicates that when the
PC is added to the background concentration, the maximum number of hourly concentrations above
200 ug.m is predicted to be 1,614. The cumulative hypergeometric distribution has been used to
estimate the probability of there being 19 or more hours where the predicted hourly-mean NO:
concentration exceeds 200 ug.m in a calendar year, coinciding with the 24 hours of operation. The

probability is well below 1% and, therefore, extremely unlikely.

Particulate Matter (PMipand PMzs) Impacts

Long-term Impacts

6.8 Table 6.3 summarises the maximum PMio PC and PEC values for all modelled scenarios at the

selected discrete sensitive receptors. The EPUK & IAQM impact descriptors are also shown.

Table 6.3 Long-term Predicted PMio Concentrations at Sensitive Receptors — All Scenarios

Receptors Process Process Predicted Impact Descriptor

Contribution Contribution Environmental

(Annual mean) as % of Concentration

(ng-m™) AQAL (ng-m?)

Testing Scenario

ESR 1 <0.01 <0.1 26.6 Negligible
ESR 2 <0.01 <0.1 26.6 Negligible
ESR 3 <0.01 <0.1 26.6 Negligible
ESR 4 <0.01 <0.1 26.6 Negligible
ESR 5 <0.01 <0.1 26.6 Negligible
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ESR 6 <0.01 <0.1 26.6 Negligible
ESR 7 <0.01 <0.1 26.6 Negligible
ESR 8 <0.01 <0.1 26.6 Negligible
ESR 9 <0.01 <0.1 26.6 Negligible
ESR 10 <0.01 <0.1 26.6 Negligible
ESR 11 <0.01 <0.1 26.6 Negligible
ESR 12 <0.01 <0.1 26.6 Negligible
ESR 13 <0.01 <0.1 26.6 Negligible
ESR 14 <0.01 <0.1 26.6 Negligible
Emergency Scenario
ESR 1 <0.01 <0.1 26.6 Negligible
ESR 2 <0.01 <0.1 26.6 Negligible
ESR 3 <0.01 <0.1 26.6 Negligible
ESR 4 <0.01 <0.1 26.6 Negligible
ESR5 <0.01 <0.1 26.6 Negligible
ESR 6 <0.01 <0.1 26.6 Negligible
ESR 7 <0.01 <0.1 26.6 Negligible
ESR 8 <0.01 <0.1 26.6 Negligible
ESR 9 <0.01 <0.1 26.6 Negligible
ESR 10 <0.01 <0.1 26.6 Negligible
ESR 11 <0.01 <0.1 26.6 Negligible
ESR 12 <0.01 <0.1 26.6 Negligible
ESR 13 <0.01 <0.1 26.6 Negligible
ESR 14 <0.01 <0.1 26.6 Negligible
AQAL for annual-mean PMo is 40 ug.m-
6.9 The PCs for all scenarios do not exceed 1% of the annual-mean AQAL of 40 yg.m3 When the PCs

are added to the background concentration, the total PECs are all below 40 ug.m=3. The impact

descriptor at all receptors is ‘negligible’.

6.10 For PMzs, if it is conservatively assumed that all PMio is PMzs, then the maximum PC at the

considered receptors is <0.1% of the annual-mean AQAL of 20 ug.m=. Therefore, the impact

descriptor is also ‘negligible’ at all receptors.

Short-term Impacts

6.11 Table 6.4 summarises the maximum PCs for the testing and emergency scenarios at the selected

sensitive receptors. The emergency scenario has not been modelled as the hours of operation (24

hours, i.e. 1 day) are fewer than the number required by the objective (35 days).
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Maintenance Scenario Emergency Scenario
Receptors PC as 99.41 PC as a % of PC as 99.41 PC as a % of
Percentile (ug.m=3) AQAL Percentile (ug.m=) AQAL
ESR 1 <0.01 <0.1 0.09 0.2
ESR 2 0.01 <0.1 1.37 2.7
ESR 3 <0.01 <0.1 0.39 0.8
ESR 4 <0.01 <0.1 0.14 0.3
ESR 5 0.01 <0.1 0.58 1.2
ESR 6 <0.01 <0.1 0.35 0.7
ESR7 <0.01 <0.1 0.05 0.1
ESR 8 <0.01 <0.1 0.54 1.1
ESR 9 <0.01 <0.1 0.10 0.2
ESR 10 <0.01 <0.1 0.09 0.2
ESR 11 <0.01 <0.1 0.07 0.1
ESR 12 <0.01 <0.1 0.05 0.1
ESR 13 <0.01 <0.1 0.33 0.7
ESR 14 <0.01 <0.1 0.23 05
IAQAL for PM1o 24-hour percentile is 50 ug.m-
6.12 The results show that the maximum short-term PC at all receptors is below 10% of the AQAL. As
such, the short-term PMao impacts are not considered to be potentially significant.
Sulphur Dioxide (SO2) Impacts
Short-term Impacts
6.13 Table 6.5, Table 6.6 and Table 6.7 summarises the maximum PCs for each modelled scenario at the

selected discrete sensitive receptors.
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mean
Maintenance Scenario Emergency Scenario
Receptors PC as 99.9 PC as a % of PC as 99.9 PC as a % of
Percentile (ug.m) AQAL Percentile (ug.m) AQAL
ESR1 2.3 0.9 12.7 4.8
ESR 2 3.7 1.4 17.7 6.7
ESR 3 1.8 0.7 8.8 3.3
ESR 4 1.0 0.4 6.0 2.2
ESR 5 2.2 0.8 11.0 4.1
ESR 6 2.2 0.8 11.4 4.3
ESR 7 1.2 0.4 6.0 2.3
ESR 8 2.6 1.0 11.2 4.2
ESR 9 0.6 0.2 3.5 1.3
ESR 10 0.8 0.3 4.5 1.7
ESR 11 0.9 0.3 4.8 1.8
ESR 12 0.7 0.3 3.6 1.3
ESR 13 1.0 0.4 5.8 2.2
ESR 14 15 0.6 7.7 29
IAQAL for SO2 15-minute-mean percentile is 266 ug.m-=

Table 6.6 Short-term Predicted SO, Concentrations at Sensitive Receptors — 1-hour mean

Maintenance Scenario

Emergency Scenario

Receptors PC as 99.73 PC as a % of PC as 99.73 PC as a % of
Percentile (ug.m) AQAL Percentile (ug.m3) AQAL
ESR1 15 0.4 7.7 2.2
ESR 2 3.0 0.9 15.3 4.4
ESR 3 1.5 0.4 7.2 2.0
ESR 4 0.9 0.2 4.8 1.4
ESR 5 1.6 0.5 7.9 2.3
ESR 6 1.6 0.5 8.4 2.4
ESR 7 0.9 0.2 4.3 1.2
ESR 8 1.7 0.5 8.3 2.4
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ESR9 0.5 0.1 25 0.7
ESR 10 0.6 0.2 3.2 0.9
ESR 11 0.6 0.2 2.8 0.8
ESR 12 0.5 0.1 2.4 0.7
ESR 13 0.9 0.2 4.4 1.3
ESR 14 1.3 0.4 6.6 1.9

IAQAL for SOz 1-hour mean percentile is 350 yg.m-

Table 6.7 Short-term Predicted SO, Concentrations at Sensitive Receptors — 24-hour mean

Maintenance Scenario Emergency Scenario
Receptors PC as 99.18 PC as a % of PC as 99.18 PC as a % of
Percentile (ug.m) AQAL Percentile (ug.m) AQAL
ESR1 0.02 <0.1 2.9 2.4
ESR 2 0.08 0.1 9.2 7.4
ESR 3 0.03 <0.1 3.9 3.1
ESR 4 0.02 <0.1 1.9 1.5
ESR 5 0.04 <0.1 4.3 3.4
ESR 6 0.03 <0.1 3.8 3.0
ESR7 0.01 <0.1 1.3 1.0
ESR 8 0.04 <0.1 45 3.6
ESR9 0.01 <0.1 1.2 0.9
ESR 10 0.01 <0.1 1.2 0.9
ESR 11 0.01 <0.1 0.9 0.7
ESR 12 0.01 <0.1 0.6 0.5
ESR 13 0.02 <0.1 2.3 1.8
ESR 14 0.02 <0.1 2.9 2.3

IAQAL for SO2 24-hour mean percentile is 125 pg.m=

6.14

such, the short-term SO impacts are not considered to be potentially significant.
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Carbon Monoxide (CO) Impacts

Short-term Impacts

6.15 Table 6.8 summarises the maximum running 8-hour PCs for all modelled scenarios at the selected

sensitive receptors.

Table 6.8 Short-term Predicted CO Concentrations at Sensitive Receptors — All Scenarios

Maintenance Scenario Emergency Scenario
Receptors PC (8hr running PC as a % of PC (8hr running PC as a % of
mean) (ug.m=) AQAL mean) (ug.m=) AQAL
ESR1 0.8 <0.1 33.0 0.3
ESR 2 1.6 <0.1 66.0 0.7
ESR 3 0.7 <0.1 28.2 0.3
ESR 4 0.4 <0.1 15.9 0.2
ESR5 0.8 <0.1 31.6 0.3
ESR 6 0.9 <0.1 34.7 0.3
ESR 7 0.4 <0.1 16.6 0.2
ESR 8 0.9 <0.1 35.9 04
ESR9 0.3 <0.1 12.7 0.1
ESR 10 0.3 <0.1 11.1 0.1
ESR 11 0.2 <0.1 9.2 0.1
ESR 12 0.2 <0.1 8.6 0.1
ESR 13 0.4 <0.1 16.0 0.2
ESR 14 0.6 <0.1 25.8 0.3
IAQAL for CO as an 8-hour running mean is 10,000 pg.m-3

6.16 The PCs for all scenarios do not exceed 10% of the 8-hr running mean AQAL of 10,000 ug.m=3. As

such the short-term CO impacts are not considered to be potentially significant.

6.17 Table 6.9 summarises the maximum hourly-mean PCs for all modelled scenarios at the selected

sensitive receptors.
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Maintenance Scenario Emergency Scenario
Receptors ESU(N;XJQ:;? PC as a % of ESJN;X%Q;S PC as a % of
(ug-m) AQAL (ug-m?) AQAL
ESR1 10.6 <0.1 54.6 0.2
ESR 2 17.6 0.1 88.2 0.3
ESR 3 7.9 <0.1 37.1 0.1
ESR 4 12.8 <0.1 65.7 0.2
ESR5 14.8 <0.1 60.1 0.2
ESR 6 9.4 <0.1 475 0.2
ESR7 6.8 <0.1 36.1 0.1
ESR 8 9.7 <0.1 44.4 0.1
ESR9 14.3 <0.1 74.0 0.2
ESR 10 8.3 <0.1 425 0.1
ESR 11 6.3 <0.1 32.2 0.1
ESR 12 4.3 <0.1 22.0 0.1
ESR 13 115 <0.1 48.8 0.2
ESR 14 13.4 <0.1 65.0 0.2
IAQAL for CO as a maximum 1-hour mean is 30,000 ug.m3

6.18 The PCs for all scenarios do not exceed 10% of the maximum hourly-mean AQAL of 30,000 ug.m=.

As such the short-term CO impacts are not considered to be potentially significant.

Hydrocarbon Impacts (Expressed as Benzene)

Long-term Impacts

6.19 Table 6.10 summarises the maximum PCs for all modelled scenarios at the selected sensitive

receptors taking the conservative approach that all the hydrocarbon emissions are benzene. The

EPUK/IAQM impact descriptors are also shown.
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Table 6.10 Long-term Predicted Benzene Concentrations at Sensitive Receptors — All
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Scenarios
Receptors Process Process Predicted Impact Descriptor

Contribution Contribution | Environmental

(Annual mean) as % of Concentration

(ug.m) AQAL (ug.m?)

Testing Scenario
ESR 1 <0.01 <0.1 0.79 Negligible
ESR 2 <0.01 0.1 0.80 Negligible
ESR 3 <0.01 <0.1 0.79 Negligible
ESR 4 <0.01 <0.1 0.79 Negligible
ESR 5 <0.01 <0.1 0.79 Negligible
ESR 6 <0.01 <0.1 0.79 Negligible
ESR7 <0.01 <0.1 0.79 Negligible
ESR 8 <0.01 <0.1 0.79 Negligible
ESR 9 <0.01 <0.1 0.79 Negligible
ESR 10 <0.01 <0.1 0.79 Negligible
ESR 11 <0.01 <0.1 0.79 Negligible
ESR 12 <0.01 <0.1 0.79 Negligible
ESR 13 <0.01 <0.1 0.79 Negligible
ESR 14 <0.01 <0.1 0.79 Negligible
Emergency Scenario

ESR 1 <0.01 <0.1 0.79 Negligible
ESR 2 0.01 0.2 0.80 Negligible
ESR 3 <0.01 0.1 0.80 Negligible
ESR 4 <0.01 <0.1 0.79 Negligible
ESR 5 <0.01 0.1 0.80 Negligible
ESR 6 <0.01 <0.1 0.80 Negligible
ESR 7 <0.01 <0.1 0.79 Negligible
ESR 8 <0.01 0.1 0.80 Negligible
ESR 9 <0.01 <0.1 0.79 Negligible
ESR 10 <0.01 <0.1 0.79 Negligible
ESR 11 <0.01 <0.1 0.79 Negligible
ESR 12 <0.01 <0.1 0.79 Negligible
ESR 13 <0.01 0.1 0.80 Negligible
ESR 14 <0.01 <0.1 0.79 Negligible

AQAL for annual-mean for benzene is 5 ug.m=
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6.20 The PCs do not exceed 1% of the annual-mean AQAL for benzene of 5 ug.m= at all receptors. The

impact descriptor at all receptors is ‘negligible’.
Short-term Impacts

6.21 Table 6.11 summarises the maximum PCs for all modelled scenarios at the selected sensitive

receptors.

Table 6.11 Short-term Predicted Benzene Concentrations at Sensitive Receptors — All
Scenarios

Maintenance Scenario Emergency Scenario
Receptors hPC (Maximum 24_ PC as a % of hPC (Maximum 24_ PC as a % of
our—me3a)n) (ug.m AQAL our—me?)n) (Mg-m AQAL
ESR 1 0.08 0.3 9.8 325
ESR 2 0.17 0.6 19.9 66.2
ESR 3 0.07 0.2 8.8 29.2
ESR 4 0.04 0.1 4.5 15.1
ESR 5 0.08 0.3 9.1 30.3
ESR 6 0.07 0.2 8.6 28.6
ESR 7 0.04 0.1 5.5 18.2
ESR 8 0.09 0.3 10.5 34.9
ESR 9 0.02 0.1 2.5 8.4
ESR 10 0.02 0.1 2.7 9.0
ESR 11 0.02 0.1 2.4 7.9
ESR 12 0.02 0.1 2.0 6.7
ESR 13 0.04 0.1 4.6 15.3
ESR 14 0.06 0.2 7.2 24.2
IAQAL for benzene as a maximum 24-hour mean is 30 yg.m3

6.22 The PCs exceed 10% of the 24-hour mean AQAL of 30 ug.m at receptors ESR 1 to 8, 13 and 14 in
the emergency scenario. However, when the PC is added to the existing concentration of 1.59 pg.m-
3, the PEC is below 30 yg.m=. As such the short-term benzene impacts are not considered to be

potentially significant.
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Contours
6.23 Figure 6.1 shows the long-term NO2 contour for the maintenance scenario and Figure 6.2 shows

the short-term NO2 contour for the maintenance scenario.

6.24 Figure 6.3 shows the long-term NO2 contour for the emergency scenario and Figure 6.4 shows the

short-term NO2 contour for the emergency scenario.
Figure 6.1 Long-term Annual Mean NO; Contour (Maintenance)
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Figure 6.2 Short-term 99.79"" Percentile NO, Contour (Maintenance)
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Figure 6.3 Long-term Annual Mean NO; Contour (Emergency)

t

s, -
e

[PRva

e e

rpsgroup.com 39



MAKING
COMPLEX
EASY

AIR QUALITY ASSESSMENT ATETRATECH COMPANY

Figure 6.4 Short-term 99.79™" Percentile NO, Contour (Emergency)
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Significance of Effects

6.25 It is generally considered good practice that, where possible, an assessment should
communicate effects both numerically and descriptively. Professional judgement by a competent,
suitably qualified professional is required to establish the significance associated with the

consequence of the impacts.

6.26 The impacts predicted at individual receptors and the geographical extent over which such
impacts occur, can be used to inform the judgement on the impact on the surrounding area as a
whole, and whether the resulting overall effect is significant or not. The IAQM guidance states,

‘

“Whilst it may be that there are ‘slight’, ‘moderate’, or ‘substantial’ impacts at one or more
receptors, the overall effect may not necessarily be judged as being significant in some
circumstances.” and “...a ‘'moderate’ or ‘substantial’ impact may not have a significant effect if it

is confined to a very small area and where it is not obviously the cause of harm to human health.”

6.27 Using professional judgement, the resulting air quality effect is considered to be ‘not significant’

overall.
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7 Mitigation

Mitigation During Construction

7.1 The IAQM dust guidance lists mitigation measures for low, medium and high dust risks.

7.2 As summarised in Table 5.4, the predicted Dust Impact Risk is classified, at worst, as negligible
for demolition and earthworks, low for construction and medium for Trackout. The general site
measures described as ‘highly recommended’ for medium risks are listed below. The ‘highly

recommended’ measures for low risk construction and medium risk trackout are also listed.

Communications

e Develop and implement a stakeholder communications plan that includes community

engagement before work commences on site.

o Display the name and contact details of person(s) accountable for air quality and dust issues
on the site boundary. This may be the environment manager/engineer or the site manager.

e Display the head or regional office contact information

Dust Management Plan

e Develop and implement a Dust Management Plan (DMP) (which may include measures to
control other emissions), approved by the Local Authority. The level of detail will depend on
the risk, and should include as a minimum the highly recommended measures in this
document. The desirable measures should be included as appropriate for the site. The DMP

may include monitoring of dust.

Site Management

e Record all dust and air quality complaints, identify cause(s), take appropriate measures to

reduce emissions in a timely manner, and record the measures taken.
e Make the complaints log available to the local authority when asked.

e Record any exceptional incidents that cause dust and/or air emissions, either on- or off- site,

and the action taken to resolve the situation in the log book.

Monitoring
e  Carry out regular dust soiling checks of surfaces such as street furniture, cars and window-

sills within 100 m of site boundary.

e Increase the frequency of site inspections by the person accountable for air quality and dust
issues on site when activities with a high potential to produce dust are being carried out and

during prolonged dry or windy conditions.
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Agree dust deposition, dust flux, or real-time PM10 continuous monitoring locations with the
Local Authority. Commence baseline monitoring at least three months before work
commences on site or, if it a large site, before work on a phase commences. A shorter
monitoring period or concurrent upwind and downwind monitoring may be agreed by the
local authority. Further guidance is provided by IAQM on monitoring during demolition,

earthworks and construction [x].

Preparing and Maintaining the Site

Plan site layout so that machinery and dust causing activities are located away from
receptors, as far as is possible. Use screening intelligently where possible — e.g. locating site

offices between potentially dusty activities and the receptors.
Erect solid screens or barriers around the site boundary.

Fully enclose site or specific operations where there is a high potential for dust production

and the site is active for an extended period.
Avoid site runoff of water or mud.
Keep site fencing, barriers and scaffolding clean.

Remove materials that have a potential to produce dust from site as soon as possible, unless

being re-used on site. If they are being re-used on-site cover as described below.

Depending on the duration that stockpiles will be present and their size - cover, seed, fence

or water to prevent wind whipping.

Operating Vehicle/machinery and Sustainable Travel

Ensure all vehicles switch off engines when stationary — no idling vehicles.

Avoid the use of diesel or petrol powered generators and use mains electricity or battery
powered equipment where practicable.

Produce a Construction Logistics Plan to manage the sustainable delivery of goods and
materials.

Operations

Only use cutting, grinding or sawing equipment fitted or in conjunction with suitable dust
suppression techniques such as water sprays or local extraction, e.g. suitable local exhaust

ventilation systems.

Ensure an adequate water supply on the site for effective dust/particulate matter
suppression/mitigation, using non-potable water where possible.

Use enclosed chutes, conveyors and covered skips, where practicable.
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Minimise drop heights from conveyors, loading shovels, hoppers and other loading or

handling equipment and use fine water sprays on such equipment wherever appropriate.

Ensure equipment is readily available on site to clean any dry spillages, and clean up

spillages as soon as reasonably practicable after the event using wet cleaning methods.

Waste Management

Avoid bonfires and burning of waste materials.

Demolition

Ensure effective water suppression is used during demolition operations. Hand held sprays
are more effective than hoses attached to equipment as the water can be directed to where
it is needed. In addition high volume water suppression systems, manually controlled, can

produce fine water droplets that effectively bring the dust particles to the ground.
Avoid explosive blasting, using appropriate manual or mechanical alternatives.

Bag and remove any biological debris or damp down such material before demoalition.

Low Risk Measures Specific to Construction

Ensure sand and other aggregates are stored in bunded areas and 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.

Medium Risk Measures Specific to Trackout

Use water-assisted dust sweeper(s) on the access and local roads, to remove, as necessary,

any material tracked out of the site. This may require the sweeper being continuously in use.
Avoid dry sweeping of large areas.

Ensure vehicles entering and leaving sites are covered to prevent escape of materials during

transport.

Inspect on-site haul routes for integrity and instigate necessary repairs to the surface as soon

as reasonably practicable.
Record all inspections of haul routes and any subsequent action in a site log book.

Install hard surfaced haul routes, which are regularly damped down with fixed or mobile

sprinkler systems, or mobile water bowsers and regularly cleaned.

Implement a wheel washing system (with rumble grids to dislodge accumulated dust and

mud prior to leaving the site where reasonably practicable).

Ensure there is an adequate area of hard surfaced road between the wheel wash facility and

the site exit, wherever site size and layout permits.
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e  Access gates to be located at least 10 m from receptors where possible.

7.3 The IAQM dust guidance states that with the recommended dust mitigation measures in place
the residual effect will normally be “not significant” and recommends that the mitigation is secured

by way of a planning condition, a legal obligation or by legislation.
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8 Summary

8.1 This air quality assessment has been undertaken to support a planning application for the

proposed Data Centre at Tyn-Y-Caeau, Margam.

8.2 Impacts during construction, such as dust generation, are predicted to be of short duration and
only relevant during the construction phase. The results of the risk assessment for construction
dust impacts, undertaken using the IAQM dust guidance, indicates that before the
implementation of mitigation and controls the risk of dust impacts will be medium to negligible.
Implementation of the highly-recommended mitigation measures described in the 1AQM
construction dust guidance should reduce the residual dust effects to a level categorised as “not

significant”.

8.3 Once operational, the key source of emissions to air are the back-up diesel-powered generators.
Concentrations of NO2z, PMio, PM25, SO2, CO and benzene have been predicted across a grid
and at selected sensitive receptors using a detailed atmospheric dispersion model and compared

with the relevant long and short-term AQALSs.

8.4 The long-term operational impacts for all pollutants are predicted to be ‘not significant’ for
surrounding human receptors, considering the changes in pollutant concentrations and absolute

levels.

8.5 The short-term operational impacts for all pollutants are considered to be ‘not significant’ for

surrounding human receptors.

8.6 Using professional judgement, the resulting air quality effect is considered ‘not significant’ for

surrounding human receptors.

8.7 The assessment for ecological receptors is detailed within Appendix D.
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Appendix A: Detailed Construction Dust Assessment
Methodology

Source

Al The IAQM dust guidance gives examples of the dust emission magnitudes for demolition,
earthworks and construction activities and trackout. These example dust emission magnitudes are
based on the site area, building volume, number of HDV movements generated by the activities
and the materials used. These example magnitudes have been combined with details of the period
of construction activities to provide the ranking for the source magnitude that is set out in Table
Al

Table A.1 Risk Allocation — Source (Dust Emission Magnitude)

Dust Emission

Features of the Source of Dust Emissions .
Magnitude

Demolition - building over 75,000 m3, potentially dusty construction material (e.g. concrete), on-
site crushing and screening, demolition activities > 12 m above ground level.

Earthworks — total site area over 110,000 m?, potentially dusty soil type (e.g. clay), >10 heavy

earth moving vehicles active at any one time, formation of bunds > 6 m in height. L
arge
Construction - total building volume over 75,000 m?, activities include piling, on-site concrete g

batching, sand blasting.

Trackout — over 50 HDV outwards movements in any one day, potentially dusty surface material
(e.g. High clay content), unpaved road length > 100 m.

Demolition - building between 12,000 to 75,000 m?, potentially dusty construction material and
demolition activities 6 - 12 m above ground level.

Earthworks — total site area between 18,000 to 110,000 m2, moderately dusty soil type (e.qg. silt), 5

- 10 heavy earth moving vehicles active at any one time, formation of bunds 3 - 6 m in height. Medi
edium
Construction - total building volume between 12,000 and 75,000 m3, use of construction materials

with high potential for dust release (e.g. concrete), on-site concrete batching.

Trackout — 20 - 50 HDV outwards movements in any one day, moderately dusty surface material
(e.g. High clay content), unpaved road length 50 — 100 m.

Demolition - building less than 12,000 m?, construction material with low potential for dust release
(e.g. metal cladding or timber), demolition activities < 6 m above ground, demolition during winter
months.

Earthworks — total site area less than 18,000 m2. Soil type with large grain size (e.g. sand), <5
heavy earth moving vehicles active at any one time, formation of bunds < 3 m in height. Small

Construction - total building volume below 12,000 m3, use of construction materials with low
potential for dust release (e.g. metal cladding or timber).

Trackout — < 20 HDV outwards movements in any one day, surface material with low potential for
dust release, unpaved road length < 50 m.
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Pathway and Receptor - Sensitivity of the Area

A.2 Pathway means the route by which dust and particulate matter may be carried from the source to a
receptor. The main factor affecting the pathway effectiveness is the distance from the receptor to
the source. The orientation of the receptors to the source compared to the prevailing wind direction
is a relevant risk factor for long-duration construction projects; however, short-term construction
projects may be limited to a few months when the most frequent wind direction might be quite

different, so adverse effects can potentially occur in any direction from the site.

A.3 As set out in the IAQM dust guidance, a number of attempts have been made to categorise
receptors into high, medium and low sensitivity categories; however there is no unified sensitivity
classification scheme that covers the quite different potential effects on property, human health and

ecological receptors.

A4 Table A.2, A.3 and A.4 sets out the IAQM basis for categorising the sensitivity of people, property

and ecological habitats to dust and PMio.

Table A.2 Sensitivities of People and Property Receptors to Dust

Receptor Sensitivity
Principles:-
Users can reasonably expect enjoyment of a high level of amenity; or
the appearance, aesthetics or value of their property would be diminished by soiling; and
the people or property would reasonably be expected to be present continuously, or at least
regularly for extended periods as part of the normal pattern of use of the land. High
Indicative Examples:-
Dwellings.
Museums and other culturally important collections.
Medium and long-term car parks and car showrooms.
Principles:-
Users would expect to enjoy a reasonable level of amenity, but would not reasonably expect to
enjoy the same level of amenity as in their home; or
the appearance, aesthetics or value of their property could be diminished by soiling; or
the people or property wouldn’t reasonably be expected to be present here continuously or Medium
regularly for extended periods as part of the normal pattern of use of the land.
Indicative Examples:-
Parks.
Places of work.
Principles:-
the enjoyment of amenity would not reasonably be expected; or
there is property that would not reasonably be expected to be diminished in appearance,
aesthetics or value by soiling; or
there is transient exposure, where the people or property would reasonably be expected to be
present only for limited periods of time as part of the normal pattern of use of the land. Low
Indicative Examples:-
Playing fields, farmland (unless commercially-sensitive horticultural).
Footpaths and roads.
Short-term car parks.
49
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Table A.3 Sensitivities of People and Property Receptors to PMig

Receptor Sensitivity
Principles:-
Locations where members of the public are exposed over a time period relevant to the air quality
objective (in the case of the 24-hour objective for PM1o, a relevant location would be one
where individuals may be exposed for eight hours or more in a day). High
Indicative Examples:-
= Residential properties.
= Schools, hospitals and residential care homes.
Principles:-
Locations where the people exposed are workers and exposure is over a time period relevant to
the air quality objective (in the case of the 24-hour objective for PM1o, a relevant location
would be one where individuals may be exposed for eight hours or more in a day). Medium
Indicative Examples:-
= Office and shop workers (but generally excludes workers occupationally exposed to PM1o
as protection is covered by Health and Safety at Work legislation).
Principles:-
Locations where human exposure is transient exposure.
Indicative Examples:- Low
Public footpaths.
Playing fields, parks.
Shopping streets.
Table A.4 Sensitivities of Ecological Receptors to Dust
Receptor Sensitivity
Principles:- High
e Locations with an international or national designation and the designated features may be
affected by dust soiling; or
e locations where there is a community of a particularly dust sensitive species such as vascular
species included in the Red Data List For Great Britain.
Indicative Examples:-
e Special Area of Conservation (SAC) designated for acid heathlands adjacent to the demolition
of a large site containing concrete (alkali) buildings or for the presence of lichen.
Principles:- Medium
e Locations where there is a particularly important plant species, where its dust sensitivity is
uncertain or unknown; or
e |ocations with a national designation where the features may be affected by dust deposition.
Indicative Examples:-
e Site of Special Scientific Interest (SSSI) with dust sensitive features.
Principles:- Low
e Locations with a local designation where the features may be affected by dust deposition.
Indicative Examples:-
e A Local Nature Reserve with dust sensitive features
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A5 The IAQM methodology combines consideration of the pathway and receptor to derive the
‘sensitivity of the area’. Table A.5, A.6 and A.7 show how the sensitivity of the area has been
derived for this assessment.

Table A.5 Sensitivity of the Area to Dust Soiling Effects on People and Property

Distance from the Source (m) °

o Number of
Receptor Sensitivity R a
eceptors <20 <50 <100 <250
>100 Medium Low
High 10-100 Medium Low Low
1-10 Medium Low Low Low
Medium >1 Medium Low Low Low
Low >1 Low Low Low Low

The sensitivity of the area has been derived for demolition, construction, earthworks and trackout.

a The total number of receptors within the stated distance has been estimated. Only the highest level of area
sensitivity from the table has been recorded.

b For trackout, the distances have been measured from the side of the roads used by construction traffic. The impact
declines with distance from the site, and it is only necessary to consider trackout impacts up to 50 m from the edge of
the road.

Table A.6 Sensitivity of the Area to Human Health Impacts

i d
Receptor Annual Mean PMao Number of Distance from the Source (m)
Sensitivity Concentration 2 Receptors P ¢
<20 <50 <100 <250
>100 Medium
> 32 ug.m3 10-100 Medium Low
1-10 Medium Low Low
>100 Medium Low
28 - 32 ug.m3 10-100 Medium Low Low
1-10 Medium Low Low
High
>100 Medium Low Low
24 - 28 ug.m3 10-100 Medium Low Low
1-10 Medium Low Low Low
>100 Medium Low Low Low
< 24 pg.m 10-100 Low Low Low Low
1-10 Low Low Low Low
>10 ! Medium Low Low
> 32 ug.m3
1-10 Medium Low Low Low
Medium
> 10 Medium Low Low Low
28 — 32 ug.m-3
1-10 Low Low Low Low
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Receptor Annual Mean PMio Number of Distance from the Source (m)
Sensitivity Concentration 2 Receptors ¢
<20 <50 <100 <250
< 28 ug.m >1 Low Low Low Low
Low - >1 Low Low Low Low

The sensitivity of the area has been derived for demolition, construction, earthworks and trackout.

a This refers to the background concentration derived from the assessment of baseline conditions later in this report. The
concentration categories listed in this column apply to England, Wales and Northern Ireland but not to Scotland.

b The total number of receptors within the stated distance has been estimated. Only the highest level of area sensitivity
from the table has been recorded.

c For high sensitivity receptors with high occupancy (such as schools or hospitals), the approximate number of
occupants has been used to derive an equivalent number of receptors.

d For trackout, the distances should be measured from the side of the roads used by construction traffic. The impact
declines with distance from the site, and it is only necessary to consider trackout impacts up to 50 m from the edge of the
road.

Table A.7 Sensitivity of the Area to Ecological Impacts

Receptor Sensitivity Distance from the Source (m) @
<20 <50

High Medium

Medium Medium Low

Low Low Low

The sensitivity of the area has been derived for demolition, construction, earthworks and trackout and for each
designated site.

a Only the highest level of area sensitivity has been recorded.

A.6 The IAQM dust guidance lists the following additional factors that can potentially affect the
sensitivity of the area and, where necessary, professional judgement has been used to adjust the
sensitivity allocated to a particular area:

any history of dust generating activities in the area;
e the likelihood of concurrent dust generating activity on nearby sites;
e  any pre-existing screening between the source and the receptors;

e any conclusions drawn from analysing local meteorological data which accurately represent the
area; and if relevant the season during which the works will take place;

e any conclusions drawn from local topography;
e duration of the potential impact, as a receptor may become more sensitive over time; and

e any known specific receptor sensitivities which are considered go beyond the classifications given
in the table above.

A7 The matrices in Table A.8, Table A.9, Table A.10 and Table A.11 have been used to assign the risk
for each activity to determine the level of mitigation that should be applied. For those cases where
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the risk category is ‘negligible’, no mitigation measures are required beyond those mandated by
legislation.

Table A.8 Risk of Dust Impacts — Demolition

Dust Emission Magnitude

Sensitivity of Area

Large Medium Small
High Medium Risk Medium Risk
Medium Medium Risk Low Risk
Low Medium Risk Low Risk Negligible
Table A.9 Risk of Dust Impacts — Earthworks
o Dust Emission Magnitude
Sensitivity of Area )
Large Medium Small
High ; Medium Risk Low Risk
Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible
Table A.10 Risk of Dust Impacts — Construction
o Dust Emission Magnitude
Sensitivity of Area )
Large Medium Small
Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible
Table A.11 Risk of Dust Impacts — Trackout
o Dust Emission Magnitude
Sensitivity of Area .
Large Medium Small
ign T oo Low Risk
Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible
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Appendix B: Baseline
Nitrogen Dioxide

B.1 NPTCBC monitors NO2 concentrations at three urban background / industrial locations within 3 km
of the site (this includes one Automatic Urban and Rural Network (AURN) monitor). The most
recently measured annual-mean NOz concentrations are presented in Table B.1.

Table B.1 Measured Annual-mean NO2 Concentrations (ug.m-3)

Site Name Type Location 2020 2021 2022 2023
DT3 Diffusion Tube [Urban Background 10.7 * * *
DT19 Diffusion Tube Industrial 13.4 15.2 * *
PT2 Margam AURN Industrial 12.0 13.0 * 11.2
* Data not available

B.2 The highest 2024 mapped Defra background NO2 annual mean concentration for the study area is
25.3 pg.m3. Therefore, 25.3 pg.m= has been applied in this assessment.

Sulphur Dioxide

B.3 The AURN monitors ambient concentrations of SO2. The nearest monitoring location for SOz (with
the most complete data) is at PT2 Margam.

B.4 The most recently measured annual-mean SOz concentration is provided in Table B.2.

Table B.2 Measured Annual-mean SO2 Concentrations (ug.m-3)

Site Name Type Location 2023
PT2 Margam AURN Industrial 2.5
B.5 The highest 2001 mapped Defra background SOz annual mean concentration for the study area is

4.6 ug.m3. Therefore, 4.6 pg.m has been applied in this assessment.

TVOCs (Benzene)

B.6 Benzene is measured at PT2 Margam. The most recently measured annual-mean benzene
concentration is provided in in Table B.3.

Table B.3 Measured Annual-mean Benzene Concentrations (ug.m-3)

Site Name Type Location 2023
PT2 Margam AURN Industrial 0.79
B.7 The highest 2001 mapped Defra background benzene annual mean concentration for the study

area is 0.25 pg.m3. Therefore, 0.79 pg.m= has been applied in this assessment.
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Carbon Monoxide

B.8 CO is measured at PT2 Margam. The most recently measured annual-mean CO concentration is
provided in in Table B.4.

Table B.4 Measured Annual-mean CO Concentrations (ug.m-3)

Site Name Type Location 2023
PT2 Margam AURN Industrial 0.16
B.9 The highest 2001 mapped Defra background carbon monoxide annual mean concentration for the

study area is 0.21 pg.m=. Therefore, 0.21 ug.m™ has been applied in this assessment.

Particulate Matter (PMs)

B.10 NPTCBC monitors PM1o concentrations at four industrial locations within 3 km of the site (this
includes one AURN monitor). The most recently measured annual-mean PMio concentrations are
presented in Table B.5.

Table B.5 Measured Annual-mean PM1o Concentrations (ug.m-)

Site Name Type Location 2020 2021 2022 2023
DS1 Automatic Industrial 23 25 * *
TW1 Automatic Industrial 20 20 * *
PS2 Automatic Industrial 24 20 * *
PT2 Margam AURN Industrial 21 25 * 26.6
* Data not available

B.11 The highest 2024 mapped Defra background PM1o annual mean concentration for the study area is
16.1 ug.m=. Therefore, 26.6 ug.m= has been applied in this assessment.

Particulate Matter (PMz.s)

B.12 NPTCBC monitors PM2s concentrations at two industrial locations within 3 km of the site (this
includes one AURN monitor). The most recently measured annual-mean PMzs concentrations are
presented in Table B.6.

Table B.6 Measured Annual-mean PM2s Concentrations (ug.m=)

Site Name Type Location 2020 2021 2022 2023
PS2 Automatic Industrial 9 9 * *
PT2 Margam AURN Industrial 9 9 * 8.3

* Data not available
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B.13 The highest 2024 mapped Defra background PM2s annual mean concentration for the study area is
9.9 ug.m=. Therefore, 9.9 ug.m= has been applied in this assessment.
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Appendix C: Stack Height Determination

Cl1 A stack height determination has been undertaken to establish the height at which there is minimal
additional environmental benefit associated with the cost of further increasing the height of the
stack. The Environment Agency removed their detailed guidance, Horizontal Guidance Note EPR
H1 [xi], for undertaking risk assessments on 1 February 2016; however, the approach used here is
consistent with that EA guidance which required the identification of “an option that gives
acceptable environmental performance but balances costs and benefits of implementing it.”

Methodology

C.2 Model simulations have been run using ADMS 6 to determine what stack height is required to
provide adequate dispersion/dilution and to overcome local building wake effects.

C3 The stack height determination considers ground level concentrations over the averaging periods
relevant to the air quality assessment, together with the full range of all likely meteorological
conditions using five years (2019 to 2023) of hourly sequential meteorological data from St Athans.
The model was run for a range of stack heights between 19 m and 23 m, in 1 m increments.

C.4 For the purposes of stack height determination, the modelled domain was 3 km by 3 km centred on
the proposed development and with a grid spacing of 28 m. Results have been reported for the
location where the highest concentration is predicted and for the worst-case meteorological

conditions.
Stack Height Determination Results
C5 The stack height modelling results have been analysed in two stages:

Stage 1 - The maximum predicted Process Contributions (PCs) have been plotted against height to
determine if there is a height at which no benefit is gained from increases in stack heights.

Graph A: Maximum Predicted Process Contributions vs Stack Height
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C.6

Cc.7

Pollutant Concentration (ugm-3)
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Stage 2 — The on-line EA guidance is for risk assessments and provides details for screening out
substances for detailed assessment. In particular, it states that:

“To screen out a PC for any substance so that you don’t need to do any further assessment of it, the
PC must meet both of the following criteria:

the short-term PC is less than 10% of the short-term environmental standard

the long-term PC is less than 1% of the long-term environmental standard

If you meet both of these criteria you don’t need to do any further assessment of the substance.

If you don’t meet them you need to carry out a second stage of screening to determine the impact
of the PEC.”

It continues by stating that:
“You must do detailed modelling for any PECs not screened out as insignificant.”
It then states that further action may be required where:

“your PCs could cause a PEC to exceed an environmental standard (unless the PC is very small

compared to other contributions — if you think this is the case contact the Environment Agency)

The PEC is already exceeding an environmental standard”
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C.8

C.9

C.10

The EA online guidance ‘Environmental permitting: air dispersion modelling reports’ [xii] states:
“For a detailed modelling assessment PCs are insignificant where they are less than:

10% of a short-term environmental standard

1% of a long-term environmental standard

At the detailed modelling stage there are no criteria to determine whether:
PCs are significant

PECs are insignificant or significant

You must explain how you judged significance and base this on the site specific circumstances.”
On that basis, the stack height has been determined as the height at which:
The effects are not considered significant if the short-term PC is less than 10% of the short-term

Environmental Assessment Level (EAL) or the PEC is below the EAL; and

The effects are not considered significant if the long-term PC is less than 1% of the long-term EAL
or the PEC is below the EAL.

Table C.1 provides the maximum predicted PC for a range of pollutants, covering a range of
averaging periods, at each stack height modelled. Table C.2 provides the maximum predicted PC
as a percentage of the EAL at each stack height modelled. Table C.3 provides the maximum
predicted PEC as a percentage of the EAL at each stack height modelled.
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Table C.1 Maximum Predicted Process Contributions (ug.m™) at each Stack Height Modelled

90.41s rd th .
Stack Annual- percentile Sl . H : 99'9th. 99.79" Ll TVOCs L049: 05 2 Annual
. . percentile percentile percentile Annual- . 8-hour 1 Hour Hour
Height mean daily . . percentile . (Annual Mean
m) PM mean hourly daily 15-minute mean NO:2 NO running Max CO Mean) (short PM
10 PM1o mean SO2 mean SO2 mean SOz 2 (6{0) term) 29
19 0.004 3.9 39.8 30.2 51.0 15 1633 168 369 0.03 62.4 0.004
20 0.004 34 354 27.4 37.9 1.3 1462 158 382 0.03 56.9 0.004
21 0.003 3.1 325 24.2 35.3 1.2 1328 143 323 0.03 51.2 0.003
22 0.003 2.8 304 21.3 329 1.1 1242 130 323 0.03 47.9 0.003
23 0.003 2.6 28.0 19.0 30.5 1.0 1147 121 323 0.02 44.4 0.003
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Table C.2 Maximum Predicted Process Contributions as a Percentage of the EAL at each Stack Height Modelled

90.41%t - 0 :
Stack Annual- percentile Sl sl 99_9th‘ 99,79t Maximum TVOCs IRNASLE 22 Annual
. . percentile percentile percentile Annual- . 8-hour 1 Hour Hour
Height mean daily . . percentile . (Annual Mean
m) PM mean hourly daily 15-minute mean NO2 NO running  Max CO Mean) (short PM
10 PM, Mean SOz mean SO; mean SO 2 co term) 29
19 <0.1 7.8 11.4 24.1 19.2 3.8 817 1.7 1.2 0.7 208 <0.1
20 <0.1 6.8 10.1 21.9 14.2 34 731 1.6 1.3 0.6 190 <0.1
21 <0.1 6.2 9.3 19.3 13.3 3.1 664 1.4 1.1 0.6 171 <0.1
22 <0.1 5.7 8.7 17.0 12.4 2.8 621 1.3 1.1 0.5 160 <0.1
23 <0.1 53 8.0 15.2 11.5 2.6 573 1.2 1.1 0.5 148 <0.1

Cells are shaded grey where the predicted process contribution is above 1% of EAL for long-term average periods and 10% for short-term average periods.
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Table C.3 Maximum Predicted Environmental Concentration as a Percentage of the EAL at each Stack Height Modelled

90.41st

rd th i
Stack Annual- percentile Sl Sl 99_9th. 99,79t Maximum TVOCs IRNASLE 22 Annual
. . percentile percentile percentile Annual- . 8-hour 1 Hour Hour
Height mean daily : . percentile ; (Annual Mean
m) PM mean hourly daily 15-minute mean NO2 NO running  Max CO Mean) (short PM
10 PM, Mean SOz mean SO; mean SO 2 co term) 29
EAL 40 50 350 125 266 40 200 10,000 30,000 5 30 20
19 67 114 14 31 24 67 842 5 2 17 213 50
20 67 113 13 29 19 66 756 4 2 16 195 50
21 67 113 12 27 18 66 689 4 2 16 176 50
22 67 112 11 24 17 66 646 4 2 16 165 50
23 67 112 11 23 16 66 599 4 2 16 153 50
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c.11 The results in Table C.2 and Table C.3 indicate that for all pollutants and averaging periods the
PCs are either below 1% / 10% of the EAL, or the PECs are all below the EALSs, at all heights with
the exception of short-term NO2 and TVOCs which has been discussed further in Section 6.

C.12 On this basis, and using the significance criteria adopted for this assessment, the impacts would be
considered not significant at all heights modelled and the proposed stack height of 19 m is
considered to be appropriate.
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Appendix D: Ecological Impacts

The Environment Agency guidance on ‘Screening for protected conservations areas’ [xiii] requires
identification of:

e  Special Protection Areas (SPAs), Special Areas of Conservation (SACs) and Ramsar sites (protected
wetlands) within 10 km of the proposed development; and

e  Sites of Special Scientific Interest (SSSIs) and Local Nature sites (ancient woods, local wildlife sites

(LWSs) and national and local nature reserves) within 2 km of the proposed development.

The relevant sites which have been identified by are listed in Table D.1 and are shown in Appendix E.

Critical Levels

Critical levels are maximum atmospheric concentrations of pollutants for the protection of vegetation and
ecosystems and are specified within relevant European air quality directives and corresponding UK air quality
regulations. Annual-mean PCs and PECs of NOx have been calculated for comparison with the 30 pug.m3
critical level. The maximum daily-mean PCs and PECs of NOx have been calculated for comparison with the
200 ug.m3 critical level. Annual-mean PCs and PECs of SOz have been calculated for comparison with the 20
pg.m3 critical level. Where relevant, background concentrations at each designated site have been derived
from the UK Air Pollution Information System (APIS) database [V].

Critical Loads

Critical loads refer to the quantity of pollutant deposited, below which significant harmful effects on sensitive
elements of the environment do not occur, according to present knowledge.

Critical Loads — Nutrient Nitrogen Deposition

Percentage contributions to nutrient nitrogen deposition have been derived from the results of the ADMS
dispersion modelling. Deposition rates have been calculated using empirical methods recommended by the
Environment Agency, as follows:

e  The dry deposition flux (ug.m2.s) has been calculated by multiplying the ground level NO2 concentrations
(ug.m3) by the deposition velocity. The Environment Agency guidance provides deposition velocities of
0.0015 m.s™ for short habitats and 0.003 m.s™ for tall habitats.

e  Units of pg.m?2.s* have been converted to units of kg.ha.year? by multiplying the dry deposition flux by
the standard conversion factor of 96 for NOx.

e Predicted contributions to nitrogen deposition have been calculated and compared with the relevant
critical load range for the habitat types associated with the designated site. These have been derived
from the APIS database.

Critical Loads — Acidification

The dry deposition flux (ug.m2.s) has been calculated by multiplying the ground level SOz concentrations
(ug.m3) by the deposition velocity. The Environment Agency guidance provides deposition velocities of
0.012 m.s™* for short habitats and 0.024 m.s™ for tall habitats. Units of ug.m2.s* have been converted to
units of kg.hat.year?! by multiplying the dry deposition flux by the standard conversion factor of 157.7 for
SOo.
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The acid deposition rate, in equivalents keg.ha'.year?, has been calculated by multiplying the dry deposition
flux (kg.hat.year?) by a conversion factor of 0.071428 for N and 0.0625 for S. This takes into account the
degree to which a chemical species is acidifying, calculated as the proportion of N within the molecule.

Wet deposition in the near field is not significant compared with dry deposition for N [xv] and therefore for the
purposes of this assessment, wet deposition has not been considered.

Predicted contributions to acid deposition have been calculated and compared with the minimum critical load
function for the habitat types associated with the designated site as derived from the APIS database.

Significance Criteria

The PC and PEC of NOx and N/acid deposition have been compared against the relevant critical level/load,
for the relevant habitat type/interest feature.

For SACs, SPAs, Ramsars and SSSis, the Environment Agency guidelines [ ] state that:
"To screen out a PC for any substance so that you don’t need to do any further assessment of it, the

PC must meet both of the following criteria:

the short-term PC is less than 10% of the short-term environmental standard

the long-term PC is less than 1% of the long-term environmental standard

If you meet both of these criteria you don’t need to do any further assessment of the substance.

If you don’t meet them you need to carry out a second stage of screening to determine the impact of
the PEC."

It continues by stating that:
"If your long-term PC is greater than 1% and your PEC is less than 70% of the long-term
environmental standard, the emissions are insignificant — you don’t need to assess them any further.
If your PEC is greater than 70% of the long-term environmental standard, you need to do detailed

modelling."

For LWSs, it states:
If your emissions meet both of the following criteria they’re insignificant — you don’t need to assess

them any further:
the short-term PC is less than 100% of the short-term environmental standard
the long-term PC is less than 100% of the long-term environmental standard

You don’t need to calculate PEC for local nature sites. If your PC exceeds the screening criteria you

need to do detailed modelling.”

Results

The relevant sites have been identified and are listed in Table D.1. The ambient NOx concentrations and
existing deposition rates have been obtained from APIS. The deposition rates have been obtained for the
various habitats across the sites. These are provided in Table D.1.

The predicted annual-mean NOx concentrations are compared with the critical level in Table D.2.

The predicted maximum daily-mean NOx concentrations are compared with the critical level in Table D.3.
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The predicted annual-mean SO2 concentrations are compared with the critical level in Table D.4.

The predicted nutrient N deposition rates are compared with the critical load in Table D.5. The lowest critical
loads for nitrogen deposition have been also obtained from APIS.

The maximum predicted acid deposition rates are compared with the critical load function in Tables D.6 and
D.7. The critical loads for the nitrogen and sulphur component for acid deposition have been also obtained
from APIS.
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Table D.1 Average Background Concentrations

Site Designation Habitat NOXx SOz Nitrogen Acid Deposition Acid Deposition
(Mg.m3) (ng.m3) Deposition Rate Nitrogen (keq.ha  Sulphur (keg.ha
(kgN.halyr?) Lyr?) Lyr?)
. . Broadleaved, Mixed
Surrounding Ancient Woodland and Yew Woodland 18.2 4.5 19.9 0.3
Margam Moors SSSI Marshy grassland 10.8 2.6 9.6 Not sensitive
. Northern Atlantic
Cefn Cribwr SAC wet heaths with 11.4 2.9 11.6 1.0%
Grasslands . i
Erica tetralix
Fixed coastal dunes
Kenfig / Cynffig SAC with herbaceous ) 1.7 9.6 0.8*

vegetation (grey
dunes)

* Data relating to specific nitrogen and sulphur derived deposition unavailable. Therefore, total acid deposition has been applied.
Eglwys Nunydd Reservoir SSSI — No sensitive features identified on APIS. Therefore, this SSSI has not been considered within the assessment.

Table D.2 Predicted Annual-Mean NOx Concentrations at Designated Habitat Sites

Site PC Testing Scenario  PC/Critical Level (%) PC Emergency PC/Critical Level (%)
(mg.m3) Scenario
(ug.m?)
Surrounding Ancient Woodland 0.20 0.67 1.04 3.46
Margam Moors <0.01 0.01 0.01 0.04
Cefn Cribwr Grasslands <0.01 0.01 0.01 0.03
Kenfig / Cynffig <0.01 0.01 0.01 0.03
Critical level = 30 yg.m-®
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Table D.3 Predicted Daily-Mean NOx Concentrations at Designated Habitat Sites

Testing Scenario Emergency Scenario

Site PC PC/Critical PEC PEC/ PC PC/Critical PEC PEC/
(ug.m3) Level (ng-m?)  Critical  (ug.m?) Level (ng.m3) Critical
(%) Level (%) Level (%)
(%)
Surrounding 19.38 9.69 55.8 27.9 2130.1 1,065.0 2.166.5 1,083.2
Ancient Woodland
Margam Moors 0.50 0.25 22.1 111 53.5 26.8 75.1 37.6
Cefn Cribwr
Grasslands 0.23 0.12 23.0 11.5 28.3 14.1 51.1 25.5
Kenfig / Cynffig 0.39 0.19 21.2 10.6 47.5 23.8 68.3 34.2

Critical level used = 200 yg.m (see comments below)

Table D.4 Predicted Annual-Mean SO, Concentrations at Designated Habitat Sites

PC Emergency Scenario

Site PC Testing Scenario (ug.m~ PC/Critical Level (%) (ug.m) PC/Critical Level (%)
)

Surrounding Ancient Woodland | <0.01 0.02 0.01 0.09

Margam Moors <0.01 <0.01 <0.01 <0.01

Cefn Cribwr Grasslands <0.01 <0.01 <0.01 <0.01

Kenfig / Cynffig <0.01 <0.01 <0.01 <0.01

Critical level used = 10 pg.m?3

rpsgroup.com 68



AIR QUALITY ASSESSMENT

Table D.5 Predicted Annual-Mean N Deposition at Designated Habitat Sites

Testing Scenario Emergency Scenario
Site Tall or Short Lower Critical PC (kgN.hat.yr1) PC/Critical Load PC (kgN.hat.yr- PC/ Critical Load (%)
Load (kgN.hat.yr (%) o
D)
Surrounding Ancient Woodland Tall 10 0.04 0.41 0.21 2.09
Margam Moors Short 6 <0.01 <0.01 <0.01 0.02
Cefn Cribwr Grasslands Short 5 <0.01 <0.01 <0.01 0.02
Kenfig / Cynffig Short 5 <0.01 <0.01 <0.01 0.02

Table D.6 Predicted Acid Deposition at Designated Habitat Sites — Testing Scenario

Critical Load ((eg.hat.yr?) PC (keq.halyr?)

Habitat Site PC/CL (%)
Surrounding Ancient Woodland 0.934 <0.01 0.35
Margam Moors N.A. <0.01 N.A.

Cefn Cribwr Grasslands 1.287 <0.01 <0.01
Kenfig / Cynffig 1.708 <0.01 <0.01

N/A = No critical load for designated habitat site
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Table D.7 Predicted Acid Deposition at Designated Habitat Sites — Emergency Scenario

Critical Load ((eq.ha*.yr?)

PC (keq.hat.yr?)

Habitat Site PC/CL (%)
Surrounding Ancient Woodland 0.934 0.02 1.82
Margam Moors N.A. <0.01 N.A.

Cefn Cribwr Grasslands 1.287 <0.01 0.01

Kenfig / Cynffig 1.708 <0.01 <0.01

N/A = No critical load for designated habitat site
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Interpretation of Results

Table D.2 shows that the maximum annual-mean NOx PC is less than 100% of the critical level at the
surrounding ancient woodlands, and less than 1% of the critical level at the surrounding SSSI and SACs, for
all scenarios. As such, the impact is not likely to have a significant effect.

Table D.3 shows the maximum daily-mean NOx PC as a percentage of a critical level of 200 ug.m. The
IAQM 2019 ‘Guide to the assessment of air quality impacts on designated nature conservation sites
guidance’ says: "The critical level is generally considered to be 75 ug/m®; but this only applies where there
are high concentrations of SOz and ozone, which is not generally the current situation in the UK.... If a
regulator does require the use of the short term NOx critical level, given the low UK SO2 concentrations
IAQM consider it is most appropriate to use 200 ug/m?® as the short term critical load (sic).”

For the testing scenario, the PC is below 100% of 200 ug.m at the surrounding ancient woodlands, and less
than 10% of 200 ug.m= at the surrounding SSSI and SACs. As such, the impact is not likely to have a
significant effect.

In the emergency scenario, the PC is above 10% of 200 yg.m at the surrounding SSSI and SACs.
However, the PECs are well below 200 ug.m= in all instances (the maximum PEC at the surrounding SSSI
and SACs being 37.6% of the critical level). For the surrounding ancient woodlands, the PC and PEC is
above 100% of 200 yg.m. The emergency scenario assumes that 5 of the 6 engines run at the same time
for a period of 24 hours. The critical level would only be exceeded should an emergency occur. In the event
of a loss of utility power to the site, an outage is expected to be less than 24 hours and therefore the
modelled results for the emergency scenario are likely to be conservative due to the low probability of an
emergency event of such a long duration.

For the worst meteorological year:

e The model predicts 182 daily-mean NOx concentrations above 200 pg.m=. Using the cumulative
hypergeometric distribution, the probability of an emergency occurring on one of those 182 days, when
randomly selecting 1 day, is 50%. When this is multiplied by the safety factor of 2.5, the probability is
100%.

Although a significant impact on daily mean NOx concentration, during a 24-hour emergency scenario,
cannot be screened out, it is important to note that a consequent significant ecological effect may not
necessarily occur. It is advised that an appropriately qualified ecologist is consulted to determine the
potential for significant ecological effects.

Table D.4 shows that the maximum annual-mean SOz PC is less than 100% of the critical level at the
surrounding ancient woodlands, and less than 1% of the critical level at the surrounding SSSI and SACs, for
all scenarios. As such, the impact is not likely to have a significant effect.

Table D.5 shows that the maximum nitrogen deposition PC is less than 100% of the critical load at the
surrounding ancient woodlands, and less than 1% of the critical level at the surrounding SSSI and SACs, for
all scenarios. As such, the impact is not likely to have a significant effect.

Table D.6 and D.7 show that the maximum acid deposition PC is less than 100% of the critical load at the
surrounding ancient woodlands, and less than 1% of the critical level at the surrounding SSSI and SACs, for
all scenarios. As such, the impact is not likely to have a significant effect.
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Appendix E: Figures
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